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ders) 656,  687,  775 
Hull,  23,  3S1.  590,  717 

Islington,  150,  237,  (Lnan  Sane 
tioned)  3S1,  449,  (Ventilators) 
.".29.  59C,  687 


Kendal,  55,  176,847,  590,  71  i 

Kensington.  23,  315,  (Rxtctisimts) 

590 
Keswick.  2311,  481,  775 
Kidderminster,  71s 
Killarney,    287.    347,    411,     449, 


Kings 

TOO 

1  in 

11    1 

rislol),  775 

Laud 
l.anca 

-1.1' 

On 

II  1 

7.   in.    (Pra- 
ia e  'i 
449 

1  . "1 

03 

Leeds 

1.6 

:',,:, 

187,841 

412, 

419. 

4s  1 

.  '.II 

624,  (TariJ)  1 

':.  239,  624,  71- 
leitll,  239 

1.1.1.  1 ! 

I.iineliek,  6, ,7 

Liverpool,  24,  160,  170    !  10;  '  i 

294   1  Hi    Hard 

147,    381.    412, 

149,  ''"''    i64     9  ',  6  ' ■-' 

746,    00 
Llandrlndod  Well     I 
Llandudno,  82,  160,  800 
Llanelly,  816,  181,(5 
Llangollen    "i 
Llanrwsl  (Di 
Lowestoft    625 

I  in,,:,     I    0,     '•"     II   ' 

Macclesfield,  0  ii 

M.i, hi    ,    ■  ' 

Madrid,  112 

1       1 
Mnitland  (B  -  «   1,  117 
Manchester,  112.  (i      U 

Loan) 449 

Miirgiit.     , 


0 


1                 ,     1  ■  ' 
Mi'i'H.    1  nroui  h, 

M  ill.     n" 

Monmouth 

1  0,847,776 

o  1 

Motherwell 
Mulllngnr,  1  fl 
Munich,  16 

M I|'  il    1  1.      In. 

Mi. 1. 1    i|.il   l.i.l.  1  |n  I 


Municipal    Veto    on     Electric 
Lighting  Enterprise,  300 

Newark.  412 

Newcastle,    150,   176,    316,    520, 

(Prof.   Kennedy*  Report)  687, 

801 

Newhaven,  24,  482 

Newington.  347,  746 

.Newport  (Hon.),   520,   554,   625, 

664,  775 
New  Swindon,  24 
Newtown,  4^2 

New  York,  774 

Northwich,  482 
Norwich,  287,  554 
Nottingham,    150,   (Extensions) 

412,  182 


Oldham,  747 

Ormskirk,  ^ 

Orotavo  (Canary  Islands),  229 

<  i-u  1  -try,  347 

Oysterniouth  (Glamorgan),  747 

Padding!.. 11.  56,  117 

Paris,  81,  223,  388,  564 

P.i.-.ig,  (Ireland),  150 
Pembei  ton,  657 
Penrith,  24 

Pi    I      I    .,     ,    I 

Pi  mi.  626 
Peterborough,    08 
Plymouth, 
p.. ni.  tract,  176 


Portsmouth,   24,    176    208      ' 

(Proi '  ffa 

US    11  ■    182    194  I  I 
Sftei  '■  6  0,   1  Di     rip  ia    >  578 

1    l,v,  „„ls)  6:3,657,  6,-.    1 

.,,,,„  Sanctioned)  i  1-,  717 
Portugal,  717 
Pre  ici  1    103,66! 
Presto  Ick,  657 

Qllecli-I  .1 

R.i.l,  liffl  .   I 
1 

II  ill:: 

i:.  ading   24    112 

: 

iid,  1.1    Vol]   )',  160 

Ki ml. 

River  Plate,  , . 
Rochdale,  56,  182,  Hi 

ll.illi.     BJ     ' 

Rottiu  di ,.".    ■  :  •       .  1 

E 

1    ii.i.n 
1 
St.  I  like  -  (Loudi   1 

Martin     leltl 

I      Mo.       ■ 

Bt.  Olavi 

1   Pi 

1 
1 71      ...    mi     B01,  (D 

st.  Sa\ ,  Suuthwiirk,  , 

.hi.,,. 1    1,1.        ,     ,1       01 


Si  .11 1 uglt,  230  (ri-ndec..-)381 

sliimghai,  801 

shcllield.  293.1  l-:,-t,  nst ;-l.  ,  ,1 

Shoreditch.  625,  6SS,  718 

Shrewsbury,  521 

Skve,  412 

Southampton,  24.  230.  459,  521, 
554 

Southend,  621,  657 

Southporl  ::i.  (Inaugural  Cere- 
mony) 56  33  1 1  1  '■  ii  rions)  293, 
482,  (/',  1      "    '■:  -.  1  /.  «snj 

65" ,  (L  mi  Saudi, 

South  shields.  4-2 

Stafford,  203,  1,1.1,  :,-- 

Stanley,  203 

Stockport,  117 

StOCktO I'ee-.    182 

Strand,  125 

Suez  Canal,  6  - 

Sunderland,  24, 203, 287, (lilaugu- 

ration)  691,  625 
Swansea,  230,  259 

Swindon.  S3 
Sydnej  (N.s.w.).  99 

Taunton,  S3,  (Loan  Sanctioned) 

310  348  (Discounts)  521 
rilbury,  626 
Tiverton,  3)8,  BO 
orquaj .  I 
Coxteth,  348 

I'reeton  near  Roth,  rliani   .  1  I 
I'rel  ,  lis,  ,^- 
Tunbridge  «  ells    IS 

Ulveraton,  159  348,  381 

V. ,1,  711 

Wakefti 
(Report)^  II    F75 

Wand-Moilh.    "4,  1  17    I  . 
\\  .11110.1-1,  r,   117,    1    , 

Warsaw  (Poland) 


n 

719 


West  Cow. 
Weston  o 

n 

w 

>■ 

,', 

I   ill,  s,ll 

n 
w 
« 

1.  (/«. 

I  nrthtr 

I  ,„„, 

w  yconih 

Y.iriihuii'i       1    116       '   (Report) 

N    ,|l.     1.1 
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Companies  (New  Electrical,  &c),   Registered. 


Tlic.f'dl"  <       .'  '  '  n    *'<  ■  1 

Liability  Acts  during  th<  pa»t  half-year : 

Alliance  Meter  Col 
aUlaupandCo    i 
Alternat 

Aluminium  .111.1  General  Foundry  - 

An.licu-    i 

Arnianni  Automat  i  puny    S5 

Ametl  r.n  ■< 

I  [c  Lens  Con  pany 
Avery,  « 

Bailey  and  Gamett>-27 
Bartlett  (J.  < 
Battery  and  MotorC i 

i  ompany— 232 

.■'.:■.■ 

MHis— 383 
Cala  Mini  -  si  lull 

eheshh  .i  i"  \  achl  r pany,  so" 

chisel  Saw  Companj  -289 

Compagnie  Generate  des  Lamp*  b  a  incandescence— 317 
■■■ilschaft    fur    Elektrische     I  nter- 
nehmui  - 

ml   i  oung— 282 


Empire  Economic  steam  Producer— 527 
Evershed  and  Viguoies — 490 


Ewiug  LsbestosC i j     73 

1.  in,  .ii  .1  l.i       Tin 

Fulgur  Electric  Limiting  Company— 177 

I,  mn      I  llOl  .--ii    inn  i 

General  Electric  Ciwnwaya  Company— 608 

I.,  ncial  lAi.liiitatii'i  s     27 
in  inn:, I  Traction  Company— 891,  807 
Gilkea  (Gilbert)  and  Co.     189 
on  and  Co.- 282 

l.l'anail.i   K.uluNii   «     .tup;,     \       !      : 

Grenfel  Huberl      183 
i  mil  Shan      lis 

Harvey  Continental  Steel  Company— 27 
Hetherington  (John)  and  Soi 
I  ml  nst  rial  Inventions^Development  Company— 849 
interchangeable  AiitoMi.it ir  Machine  sVn<iiiit<        :: 
Joj  a  Patents  -7+;> 

Light  and  Heat  Exhibition,  1895  a rporated)  -  289 

Little  and  Graham     -. 

l.i, nil,  hiiunc  inn;  -wide  ate-749 
Lonilnu  .Matheln.itle.il  S.,eietv-27 
Lowcock,  Hill  ami  Co       182 

i5i  -317 
Manchester  Suburban  Electric  Supply  Company,  807 
McPhail      and      Simpson's       Dry      steam       Patents 

Company— 691 
Mechanical  Patents  Syndicate—  27 
Metropolitan  Tramway  and  Omnibus  Company— 153 
Mitchell.  Corhett  ami  s,„iS-S5 

(ratio       I. ■••  bri    I  di  i       -       I    mpai 


-419 


New  Pnl. lie  Companies,  .f  1804-277 
Neii  Rubber  Compan 


I'liu.ien  d  Plastic  I'aiiit  Company-121 
Pure  Carbon  C lai 

K.nluav  Waggon  ami  Engineering  Company— 289 

Randall  a  Phonautograph  '  lompam 
Eland  Ci  nii.il  l.l.etne  n,„k,,  721' 

Rl  Volntl  Mi  \N I 'nllev  rmi, ], ill)      29 

Robins  n.  «    -    i 

Ro.ei      \  i  ■  -  I  amp  C pany— 282 

Kose  and  Bird    ! 

Shepherd,  Kill  and  I 

n  '  ,  iiiipany— 289 
smith  H'liarl.'-i.  Sons  and  Co 
.-.in  ,ke  and  Fumes  Ann  hilutor     2.12 
Snowdon     Mountain      I'ramroad    and    Hotels    Com- 

1 J       1"! 

st  .rling  Boiler  Manufacturing  Company— 383 

Svkesl  h.ilieltl  ami   S.  HIS— 419 

Celantogragh  I  ompany     ,  19 

I  inn  I  el  I  l.i -,n  ii  I  i.i  ,,.  Mil  llesineerilliil'iitiilHiiiv      777 
Trunin. 11-  LI,-,  tu   ,il  Traction  Company     ll'i 
['uppers    advertising— 561 
1  nlveraal  Blecl  i    il  Fittlnja  Company — 289 

Governments      Inny,    Navy,    anil    Com 

.,1  Manufacturing  Company 

Vaughan  ami  Brow -490 

Vegetable  silica  Patents  Insulating  Syndicate— 1S1 

Walker,  Turner  and  Do    - 

\\  ainl-wiirth  Chemical  Works— 749 

Wayg I  (K.)aml  ('...-232 

Wheeler  Hill— 527 

Wil-..n  (E.  K.)aml  Sons -317 


Trade    Notes    and  Notices. 


Accumulators  (Epstein),  773 
AUgemeiue  Eleetiicitats  Gesellschaft,  716 
Aluminium  Solder.  174,  710 

Anti-Friction  Bearings  (Auto-Machinery  Company)  110 
Appointments.  31.  174.  203,  228,  313,  378,  517,  622,654, 
716,  744.  772    7   n 

Arc  Lamps,  (Stage)  379,  (Johnson  nnd  Phillips)74S 
Asylum  Lighting,  149,  554 

Bankruptcy,   21.  54,   81,  200.   258,  313.  .;»:■.   147.    ;.is, 
5:2.  .".S7,  021.  054.  n-o.  Tin,  741.  772.  77;;.  7:1:1 
.:ii   11       LBi         I   22,  (Inspecting    Lamp)   552,  (Dry) 
686,  (E.r.S.)  745,  (E.N.S.)  773 
Bell  s  Asbestns  Company.  77J 

Birminghani     Central     Tramways      and      Telegraph 
Company,  (Fire)  411 

Brittania  Company.  745 

British  Aluminium  Company,  552 

British  Electro-Chemical  Agency,  593 

Bus  Lighting.  175 

Candle  Fittings  for  Glow  Lamps,  588 

Catalogues,  (C.  Bradbury)  54,  (Fyke,  Harris  and  Co.) 
5S,(CrossleyBros.)  Si, (Dorman  and  Smith)  110,  (II.  T. 
i  pAt)  149,  (Croggon  and  Co.)200,  (BleeU  k  1  i  .. 
''i-'ii'ii  Company)  200,  l.i  Granger)  228,  (Siemens 
Bros,  ami  C».)  I-:-.  1 /.■■■.  '  "■  11  1  ...  md  Gas 
Engine  Ciniipani,)-l-2i,(J-liu  I  '  '■  "  '  ' 
pa  mi)   22S    (Crupto   Works  O  ..._,...,.,  1 '-.',- .  1 1 '„.,■„.•  ..„.( 

-.  (" Shawmut"  Fuse  Wire  Company)  :■)>. 
(Elliott  Brig.)  ".47.,  (McGaw  and  Co)  345,  (Losing, 
Wharton    and  Down)  846,   (Consolidated    Telephoni 

iction  and  Maintenance  Company)  378.  (Gent 
7'i,    1  ir.  F.  Dennis  mid  Co.)  379,  (Electrical 

1  'n„iy.,.,o  ,',  ,.  .,.'  ,S7. ,,,,.„■    Soaiin-ah  | 

410,  (./.  P.  Uale  and  Co.)  4so,  (Elliott  Bros.)  480, 
(Mason  Watties  and  Brown)  480,  (Johnson  and 
447,  622,  (Ferdinand  Espn  1  519,  (Jiirgem 
,(Q  Straus)  716,  (Single  Wire  Multiple 
Telephone  Signal  Company)  744,  (PimU  Wit  and 
Telephone  Installation  Company)  7U,  (Electrical 
Engvaeerineering  Co.,  Minneapolis  r..S'.,.l.)799 

Chelsea  Electrii  1 1  1 pany,  686 

1  Chapel   Lighting,  22,  l.'.n,  175,  229,  2.1s,  2Sri. 
314    347,  111,  148,619,553,623,  687,  745,   774,800 
.,  313 
ml.   London  Railway,  886  1 1  cb  n  ion  1  esj 
Cityof  I Ion  Electric  Lighting  Company,  (Reductions 

Club  Lighting,  175, 

Code    Vocabulary,  {Berne)  314,  656,  773,  1  \ 

graph)  <-22 
■ 
Commission  of  Sewers,  800 

■ 

''.'../■).  745 
Custom    I.  ■  A    '1  (tana)    186, 

(butch,  ,,1 
Dissolutions  ol   Partnership,  SI,  148,  174,  285,480,518, 

622,  716 
Drake  and  Gorham,  116.  313,  378 
Easton,  Andeiv.n  ami  ';.,., I 

lit,  149 

Electric  Clo 

Electric  Coal  Cutting,  774 

1  Company,  845 
Ehctric  Heating  21 

Electric   Launch.',.  717 

Electric  Light  Engines  (Alexander  shanks and 
159,  181,  024,687 


Elii 


1:1 

"i 

Bin 

Evershed  (Sydn'e  n  (few  Instrument     .  1 1 

Exhibitions.   (/;../,, ,N,  1  111,    7,1:1,   soo,    (Alliens)   710, 
,  :.,,  ( li.lfasl)  773 
1    telegraph  Wire  ami  Apparatus,  82,  200,  348, 
519,  625,  774 


ExhiliitiiHl  Awards,  55,  201,  229,  315 

Factory  Lighting,  117 

Fihre,  Vulcanised,  54 

Clow    Bulb    Lamps.    (Colouring)    228,    (Sand     Bl 

Apparatus)  518 
ere, it  Northern  and  City  Railway  Company,  286,  soo 
Green  and  Treacher,  745 

'■  Hedgehog"  ~ 


Indian   LI-  .1  ,•    .-       in,  1   ,1 
Interior  Conduit*,  315 

Joint-Stock   Companies,  (Board    m'    Trade    Inquiry) 
B5,  317 

"  Journal,''  The,  773 

Lamp-Holders,  (Ereeetl  and  Co.)  447 

Lehmann  Bros..  710 

Liquidations,   21,  54,  80,  81,  110,  I4S.  174,  200.  235.  345, 

378,  447,  51S,  552,  5S7,  716,  745,  773,  799 
l.nu.l-Speakitn:  Tclephniies,  346 
Machinery.  Taxatimi  ,.f.  287 
Man-imi  I.i-liting,  o:,7 
M,  I  ii  ,!  Electrical  Institute,  SOO 
Mi  ,11.1.  K.lei  trie  Lighting  in.  633 

Milling  Machine  -1 

Mill  Lighting,  15  .  176,  230,  287,  551,  034,  718 

Muses  Hun, in,  79  i 

.National  Telephone  Company,  110 

Nailer  and  Hani  -,  u  Constructi.  .u  Syndicate.  149 

Nalder  Bros,  and  Co.,  518 

New  Zealand  Electrical  syndicate,  686 

nil  Filters.  (IV.  //.  Wilcoj  and  Ci'.):',i:t,  (0.  Berendand 

Co.)  745 
Parker  (Th.  mias)  and  (  o.,  (Sew  Works)  201 
Pit  Lighting,  203 
Private  House  Lightinir,  202,  258,  287.  44S,  07,7 


uml  up.  Ilis-iihcd,  Ac,  in  |s:n,   "7- 
718 


tin 


id  Lennar.l,  116 
Sale-  In-  Auetiiin.  799 
Ship  Lighting,  S3,  170,  552,  554,  656 
Solder  (Cored),  745 

South  Amen,  a.  Klectric  Lighting  in,  657 
Steam    Trap    Ii.  ,|c  I  s,  110 

-c  nl  ■;      CI  leph  me,  174 

st. .i.i..   l;,tt  i  ■  -  on   Drain  Lighting,  ;i 
Swinburne  and  Co.,  588 
I  ..[.■     '    HI  n  M.-i.     Ill 
Tariff  Changes,  773 
Telegraph  Insulators  for  Russia,  174 
Telephone  Bxtensii  m,  848 
Telephones,  (Domestic)  410 
Theatre  Lighting.  203 
hade  in  1894,  284 
Trans-African  Telegraphs,  626 
\  i-ntilaling  S\-tem-   i. s. „.,,/.■, ■)  :;79.  i-cij 
Willing  and  Co.,  773 

Wiring  and  Pitting!  Ri  gnlations,  i,  i 


id  Pre 

w.oks  l.inlitim;, 


773 


!30,  231,  881,  449,  521,  591, 


Tenders  Invited.  Received  and  Accepted 

Aberdeen,  21,  174,  227,  313 
Ayr,  227,  07,4 
' .  285 
Birkenl, 
Birmingham,  2no 

Blackpool,  621 

Blyth.  115,  148 
Bordeaux,  115,  143 


Tenders    Invited,   Received;  and   Aceepted 
ConHnusd)- 

Bourneniouth,  174 

Bradford,  557,  621,  654,  71 

Brentford.  654 

Brighton,  743.  744,  79s 

Brigton.and  Rottingdean  Si  i  iu<  Electric  Tram 

road  Company    71'- 
Bristol,  417 
Brussi  Is.  715 
Bucharest,  179 
Cheltenham.  110 
Cheshire,  21,  51,80 
Coventry.  148,  25S,  314,  377 
Derby,  c.21 
Dresden,  772 
Dundee,  621 


Erfurt  I ti i  the  Prussia  State  Railways,  179 

lie  i,  i  h  Gen<  ral  Direction  of  Posts  and  Telegi  ,|,i, 


410,  5. 
Glasgow,  :S7 

ilrcat  Indian  Peninsula  llaihv.n  Cmpanv.  799 
llaiupst-ad.  174.200 
II  ml.  y,  173.  2C0,  651 
Harrow,  14s 
Hastings,  587 
Hud.lcistJeld,  772 
Hull,  772 
Islington,  21,  54 
Konigsberg,  0S5 

Lancashire  and  Yorkshire  Railway,  6S5,  715 
La  Plata,  772 
Leicester.  C8",  715 
Lisbon,  377.  715 

Llanelly.  552.  5S7,  621.  054.  715 
Londonderry,  772,  798 
l.oiiiain,  377 
Lyons,  021 

52   787 
Manchester,  Bheffleld,   and  Lincolnshire    i 

Company,  587 
Melbourne,  lis,  17:1.  200 

Metropolitan  Asylums  Board.  313.  344.  447      17 
Midland  Railway  Company,  80 
Moss  Side  344,  877,  621 
National  Telephone  Company,  21 

Selsoll.  313.  447 

Neii  port,  447 

North-Eastern  Railway  Company,  80 

Norwich,  313,  552,  621 

Portsmouth,  us, ,  799 

410 

saint  Die  (France),  344 

st.  John  (Hsmpstead),  80, 116,  446 

si     M  111  il.linN.t-ni,  117 

St.  Pancras  Vestry,  54,  80,  174,  f54.  CES 

r,  148 
Seaham,  517 

,  i  ,,i  Stats  (or  1 

Shine. liteh,  799 
Southport,  "72 

Smith  Shields,  479,  651,  715.  743 

Stowmarket.  587 

Mm d.-i  land.  21.  Its,  174.  227 

Belgium),  664 

I  in, In  ,  L     u  ,  Us,  921 
Walsall,  so,  179 

117.479 

u  ..I.  ester,  227,  313,621 
Yarmouth,  617 
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Companies'   Meetings,   Reports,    Dividends,   Statutory   Returns,  &c. 


African  Direct  Telegraph  Company— 232  ;   Div.,  807 

Akcstcr  Electric  Syndicate—  749 

Allgcmeine  Elektricitats  Gescllschaft-Rpt,  121 

Altrinoham  Electric  Supply  Company  —Mtg.,  720 

Alwyn,  L.— Stat.,  661 

Anders  Telephone  Company— Stat.,  749 

Anglo-American  Telegraph  Company-  Rpt,  319  ;Mtg., 

417;  Stat,  749;  Div.,  749 
Anglo-Portuguese    Telephone     Company— 261 ;     Mtg., 

690 
Arc  Accumulator  Company— Stat,  62S 
Ariel  Arc  Lamp  Syndicate— Stat.,  3S3 
Association  for  the  Protection  (?)  of  Telephone  Suh- 

scrihers— 629 
Baily  and  Grundy  (London)—  41'.) 
Barcelona  Tramways  Company— Mtg.,  593 
Barnet  and  District  Electric  Supply  Companj—  Stat., 

719 
Bedford  Electric  Light  Company— Stat.,  419 
Berliner-Elektricitatsweike— Rpt.,  27 
Bernstein  Electric  Lamp  Company— Stat.,  749 
I  icester  Electricity  Supply  Company— 419 
Birmingham    Central    Tramways  Company— Mtg.,  85, 

661 
Birmingham     Electric    Supply  Company— Kpt.,    560 ; 

Mtg.,  62S  ;  Stat..  749 
Blockley  Electric  Lighting  and   Manufacturing   Com- 
pany—Stat.,  153 
Bordeaux    Tramways    and    omnibus  Company— Mtg., 

629 
Bourne     and    Grant    Electricity    Supply    Company— 

Stat.,  419 
Brazilian    Submarine    Telegraph    Company— Div.,  153, 

232,  593 
Bristol     Tramways     and      Carriage    Company— Rpt, 

419 
British  and    Foreign   Electric    Engineering  Company 

—Stat.,  419 
British  Electric  Tramways  and  General    Syndicate— 

749 
British  Elect! o-Chemical  Agercy-231 
British  Guiana  Electric  Light  Company— Rpt.,  721 
British  Insulated  Wire  Company— Mtg.,  06: 
British  North  Borneo  Company— 27 
Brompton  Electric  Fittings  Company— 419 
Brush    Electrical    Engi' eering    C,  inpany— 527 ;    Div., 

593 
Brussels  Tramway  Company— Rpt.,  661 
Pullers  i  Limited)     till 
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NOTES. 


It  is  well  known  that  the  defective  supply  of  the  Citj  of 
London  Electric  Lighting  Company  has  been  attributed  to  the 
temporary  nature  of  the  plant,  and  surprise  ha  bi  en  i 
that  the  permanent  equipment  should  have  been  so  long 
delayed.  The  Thomson-Houston  plant  has  given  so  little 
thai  its  existence  has  been  almost  forgotten.  Welearn 
from  Messrs.  Willans  and  Robinson,  of  Thames  Ditton,  that 
they  have  just  rec  ived  from  the  British  Thomson-Houston 
(Limited),  for  the  Bankside  station  of  the  City  of  London 
Lighting  Company,  one  of  the  most  important  orders  ever 
given  for  electric  light  engines.  There  are  eight  engines,  each 
of  700  i.h.p.,  coupled  direct  to  Thomson-Houston  alternators, 
to  be  supplied.  We  learn  that  the  British  Thomson-Houston 
(Limited)  have  the  complete  order — of  which  this  forms  a 
part — for  the  entire  plant:  engines,  dynamos,  boilers,  pipes, 
exciter  plant,  &c.  They  have  already  at  this  station  put  down 
four  Willans  engines  of  300  i.h.p.,  each  coupled  direct  to  their 
alternators,  and  it  is.  no  doubt,  owing  to  the  excellent  working 
of  these  sets  thai    I  For  more  of  the  same  type  has 

riven.  The  alternators  will  be  of  100-kilowatt  output. 
with  separate  exciters  :  a  combined  efficiency  of  80  per  cent. 
is  stipulated  in  the  specification,  and  the  British  Thomson- 
Houston  (Limited)  inform  us  that  they  have  every  reason  to 
expect  that  this  will  be  exceeded.  We  are  glad  to  learn  that 
although  one  or  two  of  these  alternators  will  be  imported,  the 
bulk  of  the  order  will  be  manufactured  in  this  country.  So 
little  has  been  heard  about  the  Thomson-Houston  alternator 
of  late,  that  it  is  commonly  supposed  to  be  a  somewhat  im  65- 
machine  electrically,  but  that,  owing  to  the  gnat, 
eduction  of  the  armature,  it  may  bi 
without   damage.     This  feature,  which  has  more  than  once 

aved  the  City   lighting   from  collapse,    has    been    regarded 
as   bought   at   the   cost   of  a   large   coal   bill.      I  li     I 
Thomson-Houston  however,  do  nol    for  a  moment 

admit  this,  and,  in  reply  to  our  inquiries,  they  inform  us  that 

the  proposi  d  ai     in  the  new  machines  rela'.e  to  the 

ition  only,  thai   the   efficiency  will   o  ell  with 

machines,  and  thai    they  will  be  short-ci 

usual. 


We  conclude  in   the  pr<   en  Mr.  E.J.  Wam 

of    articles   on   "  The  <  hi  mica!    Th  i  rj    ■ 

Electrical  engineers  who  leave  to  do  with  irs,  and 

who  maybe  desirous  of  obtaining  a  bod    eye  view  of  bow 


their  chemical  ronfmvs  explain   the  ei  ictions  which 

are  al  the  same  time  jui  h  a  cientifically  interesting  and  such 
a  practically  irritating  feature  of  the  storage  cell,  will  be 
I  rati  ful  i  i  the  author  for  giving  them  such  a  lucid  ap>  i  tol 
the  whole  business.  Mr.  Wade  has  not  brought  forwar 
brand-new  theories  of  his  own,  but  simply  di  cu  es  the  lead- 
ing theories  in  existence,  and,  by  taking  this  man's  explana- 
tion of  one  phenomenon  and  that  man's  explanation  of  another, 
succeeds  in  presenting  to  his  readers  a  tolerably  coherent  and 
comprehensive  theory,  which  does  not ,  however,  it  must  be 
confessed,  hold  out  much  hope  of  revolutionary  improvement 
along  present  lines. 

Our  correspondent  who  signs  himself  "  Consulting  "  n 
this  week  to  our  comments  on  his  letter  of  last  week.     A  fair 
definition  of  •'unfairness,''  it  seems  to  us,  is  that  of  "taking 
a  mean  advantage."     Our  correspondent  give-,  as  an  in 
of  what  lie  considers  to  be  unfair  competition  in  house-wiring, 
that  which  arises  when  a  firm  of  cable  manufacturers  ti 
for  the  job.     Last  week  he  instanced  as  a  ca  i    of  fair  com- 
petition   that  of   an  electrical   sundries  manufacturer.      Bis 
rea  son  for  this  "  nice  derangement  of  epitaphs"  is  that  in  the 
one-third,  in  the  latter  one-eighth,  of  the   total 
value  of   the  goods   fitted    are  made   by  the  contractor.      If 
our  correspondent  were  I  i  Qust  "• 

no  case  be  manufacturers,  we  should  not,  indeed,  be  able  to 
agree  with  him;  but  at  any  rate  it  would  be  possible  to 
understand  his  logic. 

«  Consulting  "  further  considers    I  '    overlooked 

the  possible  disadvantage   to  cable    II 

for  house-wiring.  If  he  will  again  read  our  comments  of 
last  week  he  will  ee  thai  ;ve  said  that,  whilst  there  could 
b     no  doubt   a  i   to   the  "  fairness      of   tl 

m  was  a  matd  r  of  opinion.     Again,  our  coi 
seems  to  tl.'ml,  that  the  wiring  of  hi  -    trie  supply 

mi       r   cost    price    u  ImcSS 

as  well  as  cheapness.     Judging  by  on  stove 

i 
eem  irobable;    and   an   electric    supply  company 

would  I  than  a  gas  ci 

i 


The  decision  of  Mr.  Ju  B       R  in  the  "Worthm 

puinpi  e8t  ''"' 

enginei  t     I    manufacturers.     The  Worthington   Pu 

■      ipany,  which    still    manufactures   under  expired 
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patents  the  well-known  "  Worthington  "  steam-pump,  brought 
an  action  against  the  Naval  Construction  and  Armaments 
Company  for  selling  engines  of  similar  construction  bearing 
the  same  trade  name,  but  not  manufactured  by  the  plaintiff 
( !<  tmpany.  A  fine  point  of  law  was  involved  as  to  the  legality  of 
naming  goods  after  the  name  of  the  inventor  when  not  made 
b\  the  original  patentee,  or  by  a  purchaser  of  the  patent.  It 
is  as  if  the  right  of  an  electrical  manufacturer  to  advertise 
dynamos  provided  with  "Gramme"  armatures  had  been 
called  in  question,  or  as  if  he  might  be  prohibited  from  selling 
"Bell"  telephones  which  have  not  been  manufactured  by  the 
former  holders  of  the  "Bell"  telephone  patents.  Mr.  Justice 
Romer's  decision  was  to  the  effect  that  the  defendant  Com- 
pany might  continue  to  name  and  advertise  their  pumps  as 
formerly,  on  the  understanding  that  the  defendant  Company 
would  not  pass  off  their  pumps  as  Worthington  pumps  in  such 
a  way  as  to  lead  purchasers  to  suppose  they  were  pumps 
supplied  by  the  Worthington  Pumping  Engine  Company. 


fT  is  impossible  to  call  in  question  the  wisdom  of  tin  s  deci- 
sion, which  steers  very  judiciously  between  two  very  objection- 
able alternatives.  On  the  one  hand,  it  would  lie  not  a  little  in- 
convenient to  manufacturers  in  general  if  an  article,  the  patent 
for  which  had  expired,  might  not  be  given  the  name  by  which  it 
had  become  popularly  known  during  the  period  of  the  patent. 
The  Gramme  armature,  the  Bell  telephone  and  Wait- 
parallel  motion  are  cases  in  point.  On  the  other  hand,  it 
would  l»e  very  unfair  if  any  rival  who  chose  to  do  so  might 
offer  for  sale  inferior  imitations  of  such  an  article,  without 
giving  the  slightest  intimation  that  it  was  not  the  manufac- 
ture of  the  original  patentee  company.  What  injustice  it 
would  be,  for  example,  if  unscrupulous  foreign  firms  might 
pi  ice  on  the  English  market  a  number  of  so-called  "  Swan" 
lamps  without  the  least  indication  that  they  wire  "made 
in  Germany." 

Having  been  informed  that  a  Paper  on  the  "  Theorj  ol 
Two- and  Three-Phase  Motors"  bad  been  read  before  the 
American  hi  itituteof  Electrical  Engineers,  and  being  desirous 
of  placing  before  our  patient  readers  all  that  inighl  po  ibbj 
!"'  of  ii  ,  in  the  contemporary  writings  on  this  apparentl} 
recondite  subject,  we  hunted  up  the  aforesaid  Paper,  of 
course,  we  were  prepared  to  find  a  few  minor  "assumption  in 
anj  mathematical  discussions  which  the  author  mighl  venture 
upon.  No  self-respecting  up-to-date  electrical  mathematician 
would    think  of  taking  nil  the  practical  i  ms  into 

aci ni  ;   lie  would  feel  him  elf  bound  to  assume  the  ah  i  nee, 

or  d  is  tori  ion.  ore laney  w  here  I  hei  e  i  l-no  I  !i  m   I  a  lie  \.  of  some 

oi  them.     But  when   we  encountered   in   thi     Papi  <    no  li 

than  18  page  i  of  analytical  inn  I i         |        ced  bj  the  tol 

lo\i  in-   ■  ■  1 1 •  re  nil"  qualifii  ai  ion,   we  di  cided  to  po  tpone  the 
publication  of  an  tb  !i  il  n<las  (invent : — 

Tlie    i plel  i  i  of  the  I  md  threi   iiha  •■ 

leticleakn      lal I  of,  is  i 

Bui  an 

li  'ii    md    m  i    ii-  o     |i  .,        .   ni       ,|     , 

idered   c i    while   Die  mutu  il  induction   lietwcen   Die 

I  111  I-!  i     e  .i  In    ii.  Id    uppi    ml  Ui  In 

W  "  will  '  lien  | 

llul  i""  «  illi  ll ii 


Cable   Interruption  :  Date  of  Interruption. 

Zanzibar-Momba  a September  <l,  1894. 

Swan  Patent. — The  Swan  "  parch  men  tised  cotton  filament  ' 
lamp  patent,  No.  4,933,  of  November  27th,  1880,  expired  nn 
Saturday  last. 

Bolton. — The  new  municipal  electric  supply  station  was 
form  dly  opened  and  the  supply  commenced  last.  Wednesday 
afternoon.  The  high-pressure  alternating-current  transformer 
system  has  been  adopted. 

Storage  Battery  Litigation  in  America. — The  Accumulator 
Company  of  Philadelphia  (the  owners  in  America  of  the  Swan  and 
other  patents  known  as  the  R.P.S.)  have  obtained  a  preliminary 
injunction  issued  by  Judge  Lacombe  in  the  United  States  courts 
against  the  manufacturers  of  the  Chloride  Storage  Battery. 

Electric  Quackery. — Speaking  cf  the  electric  current  in 
relation  to  health,  a  Chicago  newspaper  says  that  it  knows 
of  a  woman  who  has  "gained  twenty  pounds  by  the  use  of 
her  battery."  That  is  nothing  :  we  know  of  a  man  who  has 
gained  thousands  of  pounds  by  other  people  using  bis  battery. 

Electricity  in  Mining  Work. — According  to  a  report  which 
reaches  us  from  a  German  source,  the  Siemens  and  Halske 
process  of  treating  "  tailings,"  and  which  is  now  being  tried, 
is  giving  most  satisfactory  results.  It  is  claimed  that  it  is 
cheaper  to  work,  recovers  more  gold,  and  of  better  quality 
than  the  MacArthur-Forrest  process  hitherto  iu  use.  The  firm 
have  some  hope  of  ousting  the  latter  process  altogether. 

The  Electric  Light  at  Bristol. — We  hear  in  connection  with 
the  extension  of  the  electric  light  to  Clifton  that  the  Clifton 
College  authorities  will  take  for  the  College  and  the  masters' 
houses  near  it  as  many  as  1,000  incandescent  lamps.  This 
should  prove  a  very  satisfactory  matter  for  the  municipality, 
not  merely  because  of  the  large  number  of  lamp?,  but  also 
because  their  use  will  probably  be  long  and  regular. 

Largesse. — The  total  number  of  exhibitors  at  the  Antwerp 
Exhibition  amounted  to  12,000,  to  whom  401  grand  prizes, 
812  diplomas  of  honours,  1,813  gold  and  2,238  silver  medals 
have  been  awarded  ;  that  is  to  say,  to  nearly  half  the  exhibitors. 
Great  Britain,  Australia,  Canada,  and  India  have  furnished 
271  exhibitors,  who  have  received  21  grand  prizes,  4  2  diplomas 
of  honour,  10o  gold,  79  silver,  and  40  bronze  medals,  and  38 
honourable  mentions,  or  actually  more  honours  than  there 
were  exhibitors  ! 

Geodesy  and  the  Telegraph.  -It  is  proposed,  says  the 
Engineer,  to  engage  three  survey  parties  during  the  coming 
season  in  determining  by  telegraph  the  difference  between 
Karachi  and  Greenwich.  The  work  will  consist  in  the  tele 
graphic  measurement  of  certain  arcs  of  longitude  taken  via 
Teheran,  Odessa,  and  Lowestoft,  The  operations  will  pro- 
bably extend  over  ai  li  i .  ■  a  year,  and  the  subsequent  calcu 
lations  are  nol  expected  to  be  completed  until  the  end  of 
March,  189G. 

Electric  Traction  in  Germany. — The  steam  tramway  running 
between  Frankfort  and  Eschersheim  is  to  be  converted  into  an 
electric  line,  The  necessary  permission  having  jual  been  given, 
work  is  about  to  lie  commenced  on  the  construction  of  an 
electric  tramway  at  Leipzig.  Electricity  is  to  be  adopted  as 
tic  motive  power  on  the  tramways  at  Dantzig.  The  work  will 
be  carried  out  by  the  Allgemeine  Giectricitats-Gesellschaft,  of 
Berlin.  There  is  an  agitation  on  fool  for  the  construction  of  a 
system  of  electric  tramways  al  rleilbronn. 

Lectures  on  Polyphase  Currents.  A  short  course  of  lee 
t tires  on  polyphase  current  working  will  be  given  al  Finsbury 
Technical  College  bj  Prof.  Silvanus  P.Thompson,  on  Mondays, 
al    eight    p.m.,   through   the   month   of   November.     The  first 

ectiin  dealt    with  polyphasi ncrators,  the  Becond  with  the 

In  t..\    and  development   ol    the   rotatory  field   motor.     The 
third   is   devoted   to  the  theory   of  non  synchronous  motors; 

and  the   series  concludes  with  sot unt   of  the  tests  on 

modern  type    of    dterna  i  ourrent   motot  ,  then-  construction, 
and  mi  irting  and  regulations. 

Telegraphy  in  Queensland      Durinj   the    aat  twelve  months 

telegraph  construction  in  (Queensland  has  been  practically  a(  a 

ill       \   \,i\   considerable  amount   nl  heavy  work   has, 

however,  been  done  Bince  the  disastrous  il la  of   February, 

1893,  in  rail  ing  the  main  wires  between  Brisbane  and  [pswioh, 
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and  from  South  Brisbane  to  Corinda.  I'.verything  possible  has 
been  done  on  these  sections,  the  wires  of  which  are  stated  to 

be  now  above  the  limit   of  any  0 1  yet  recorded.     There  are 

now  10,001'  miles  of  line,  ami  17,810^  miles  of  wire  open 
for  public  business  in  Queensland. 

Telegraph  Pole  Setting. — A  French  engineer's  recipe  for 
preventing  the  decay  of  telegraph  poles  immediately  below  the 
surface  of  the  ground  is  to  protect  them  bj  th<  soil 

around  the  pole,  to  clean  it  thoroughly  from  soil  and  .-ill  decay- 
ing wood,  and  then  to  give  it  ;i  eo.it  of  hot  tar.  The  pole  is 
then  surrounded  by  a  sleeve  of  glazed  earthenware,  which  is 
made  in  semicylindrical  halves,  to  facilitate  the  putting  in 
place.      The  annular  space  between   this  sleeve   and   the  pole  is 

then  tilled  with  s e  dry  material,  which  is  finally  capped  with 

a  waterproof  layer  of  asphalte  or  some  similar  material.  The 
COSt  is  said  lo  he  L's.   per  pole. 

French  Cable  Companies. — The  Journal  des  Debats  makes 
the  following  announcement  :  The  Minister  of  Commerce, 
Posts  and  Telegraphs,  with  the  sanction  of  the  Council  of 
Ministers,  has  signed  a  decree,  dated  October  27th,  which 
authorises  the  French  Paris-New  York  Telegraph  Company  to 
transfer  to  the  French  Submariue  Telegraph  Company  the 
rights  and  charges  of  the  concession  granted  to  it  on  January  7, 
1879,  for  the  establishment  of  a  submarine  trans-Atlantic 
cable.  This  decision  officially  confirms  and  renders  definitive 
the  amalgamation  of  the  two  companies  agreed  upon  by  the 
meetings  of  their  respective  shareholders. 

Electric  Motors  on  Men-of-War.  The  four  new  French 
armoured  cruisers,  "Latouche-Trcville,"  "Charner,"  "Chanzy," 
and  "Bruix,"  are  each  to  carry  electrical  machinery  for 
the  loading  and  elevating  of  their  guns  and  the  training 
of  their  turrets.  The  machiuery  of  the  first-named  is 
now  completely  fitted.  It  is  somewhat  similar  to  that 
which  was  fitted  two  years  ago  by  the  Socicte  des 
Forges  et  Chantiers  de  la  Moditerranee  in  the  Chilian 
armoured  cruiser  "  Capitan  Prat,"  but  it  embodies  im- 
provements. Electrical  machinery  of  a  like  kind  is  being 
fitted  in  the  battleship  "Jaureguiberry,"  and  is  to  be  fitted  in 
the  first-class  cruiser  "  D'Entrecasteaux. 

How  a  Dynamo  Works. — Most  of  us  have,  at  one  time  or 
another,  experienced  a  difficulty  in  making  it  clear  to  a  non- 
technical friend  how  a  dynamo  works.  The  following  explana- 
tion, given  by  an  American  daily,  shows  how  the  matter  may 
mpressed  into  a  few  words  by  the  sacrifice  of  accuracy  and 
detail  : — 

"Each  machine  was  propelled  by  means  of  a  wide  leather  belt  passing 
a  pulley  at  the  end  of  the  dynamo.   The  pulley  revolved  at 
rapid  rate — some  600  or  700  revolutions  per  minute— and  the  elei 

by  tin-  pulley  causing  another  wheel  in  the  middle  of  the 
masliinc  to  revolve  among  some  coils  of  wire.     The  electricity  v- 
collected,  and  taken  away  at   the  far  end  of  the  machine,  away  ft 
pulley  that  supplied  the  power  from  the  steam  engine." 

Speed  and  Fuel. — As  showing  the  effects  of  high  train  speed 
on  coal  consumption,  the  following  report  made  by  a  committee 
of  the  American  Master  Mechanics'  Association  at  their  late 
convention  is  of  interest  :  "The  time  of  a  train  scheduled  to 
make  100  miles  in  -U  hours  with  six  cars  and  27  stops  was 
reduced  to  four  hours,  and  immediately  the  fuel  bill  of  the 
train  increased  8100  per  month  with  the  same  engine  and  men. 
When  the  running  time  was  changed  back  to  4.',  hours,  the  fuel 
record  at  once  dropped  to  its  old  figures."  This  servestoillustrate 
the  costliness  of  wind  friction,  which  increases  wit 
and  which  is  the  same,  of  course,  whether  the  coal  is  burned 
on  the  locomotive  or  in  an  electric  railway  generating  station. 

To  Give  Polarity  to  a  Needle. — in  a  quaint-looking 
trical  periodical  published  in  1845,  namely,  Vol.  I.  of  Walker's 
'•■,    the   following    incomprehensible    recipe 
for  "giving  polarity  to  a  needle  "  is   extracted    fron 
Letters   from   China": — "Equal    quantities    reduced   to   fine 
powder   of    cinnabar,    realgar — male    or    female     ami    steel 
filings.     Mix  up  with  blood  (from   a  cock's  crest).     Cover  the 
needles  with  the    mixture,  wrap  them  in    paper,  and   put  them 
in   an   oven,  under   which    you  will    keep    a   charcoal 
seven  days  and  nights.      This  done,  wrap  them  and  carry  them 
next   your   skin    lor   three   days;   the}-  will    then  serve   for   the 
mariner's  compass."    What  had  the  heathen  Chinee  been 


the  missionaries'     [|   reads  like  a  blend  of  the  witches' incan 
tation  in  "  Macbeth  "  with  the  cementation  pr ss  for   , 

Heating    by    Combustion    and    by    Electricity.       II 
Wilkie,  says   the   Journal   of  Gat    Lighting,  dim 

experiments   made   by    Mr.  .1.    1..    Roberta    with    tl 
as.  ertaining  lie  comparat  i  at  ,  of  heating  i 

and   by  combustion.      Mr.    Roberts    b  es  of    metal 

(rods  of  platinum  and  iron)  to  a  red  heat,  first  by  combustion 
methods,  and  then  by  the  electric  current.  When  the 
stance  was  heated  by  a  flame,  the  energy  expended  was 
calculated  from  the  loss  of  weight  of  tl"'  combustible,  and 
the  corresponding  calorific  power;  when  electrical  energ 
used,  the  energy  expended  was  calculated  from  the  current 
and  voltage.  In  tin-  lirst  series  of  experiments,  a  platinum 
rod  was  heated  in  the  flame  of  a  spirit  lamp,  and  also  by 
passing  a  current  through  it.  When  red  hot.it  was  dropped 
into  water.  The  results  showed  that  le>s  than  f>5  percent. 
of  the  thermal  energy  produced  in  the  llame  was  tran 
to  the  bar,  whereas  90  per  cent,  of  the  electrical  en 
appeared  as  heat.  In  the  second  series  of  experiments,  an 
iron  bar  weighing  about  a  kilogramme  was  heated,  lirst  by 
means  of  well-dried  charcoal,  and  then  electrically.  In  the 
former  case,  about  075  per  cent,  of  the  thermal  energy  was 
transferred  to  the  bar,  in  the  latter  case  88  per  cent,  was 
thus  accounted  for.  These  experiments  are  admittedly  crude  ; 
but  they  show  sufficiently  well,  says  our  gas  contemporary, 
"that  for  some  purposes  electrical  heating  has  claims  to 
consideration.'' 

Changes  of  Length  Due  to  Magnetisation. — A  careful  inves 
tigation  of  these  complex  phenomena  has  been  carried  out  at 
Berlin  by  Mr.  H.  Xagaoka,  who  publishes  bis  results  in  the 
current  number  of  Wiedemann'*  Annalen.  The  metals  invest  i 
gated  by  the  Japanese  physicist  were  iron,  nickel,  and  cobalt, 
and  the  method  of  observing  the  changes  of  length  was  by  the 
optical  lever  in  preference  to  the  interference  fringe  method. 
The  metals  were  given  the  form  of  ellipsoids,  so  as  to  ensure 
the  magnetisation  being  uniformly  distributed.  The  behaviour 
of  the  three  metals  in  gradually  increasing  positive  and  nega 
tive  magnetic  fields  was  fundamentally  different.  In  iron  the 
length  increased  gradually  at  first  with  increasing  field  intensity, 
then  the  elongation  became  more  rapid  and  reached  a  maximum 
at  an  intensity  of  240  C'.G.S.  units,  after  which  it  fell  asymp- 
totically below  its  original  value,  having  reached  the  latter  at 
305.  On  reversing  the  magnetisation,  the  changes  of  length 
showed  a  very  perceptible  hysteresis.  The  maximum  elongation 
was  between  four  and  five  millionths  of  the  length.  Nickel 
showed  no  elongation,  but  a  shortening  approaching  a  limiting 
value  at  higher  intensities.  Cobalt  showed  an  exactly  opposite 
behaviour  to  iron,  since  it  shortened  at  first  gradually,  then 
more  rapidly  passed  through  a  maximum,  and  then  lengthened 
asymptotically  ;  but  the  maximum  required  a  higher  field 
intensity.  A  study  of  the  relation  between  elongation 
and  magnetisation  shows  that  for  all  three  metals  the  changi 
of  length  stands  in  an  approximately  linear '  relation  to  the 
square  of  the  magnetisation.  Joule's  law  for  iron  also  applies 
to  nickel  and  cobalt  in  the  case  of  feeble  magnetisations. 

Earth  Current  Phenomenon. — A  writer  in  the  Electrical 
World  of  New  York  mentions  the  following  peculiar  phe 
nomenon  on  a  single-wire  telephone  circuit  :  A  short  t  lephone 
line  running  south-east  and  north-west  hail  an  ordinary  exten- 
sion bell  at  its  southern  end,  ami  a  battery  of  three  cells  ;  al 
the  northern  end  was  a  magneto  relay  and  local  battery  ami 
bell.  The  battery  at  the  southern  end  was  set  up  some  two 
months  ago,  and  so  connected  that  ir -,  electromotive  fore 
in  the  same  direction  as  that  of  an  earth  current  which  was 
found  to  exist.  Sheet  iron  plates  having  an  area  of  4  square 
feet  each  were  used  at  each  end.  The  first  heavy  thunder 
storm  since  putting  up  the  line  occurred  on  September  Kith, 
when   the    line  0   work,      (in   testing  with   the  tl 

mitter  battery  and  :r  in  circuit   the  I 

force  of  the  earth  current  was  found  t  iged  sign,  and 

nsequently   in  opposition  to  the  chit  iree  of 

the  cells.     The  transmitter  cell  was  then  placed  in  the  circuit 

with  the  same  polarity  as    that    of   the   earth  current,  with    the 
result   that   a  call   was  established  at    the  other  end   of   the  line 
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The  battery  of  three  cells  was  again  tried,  but  refused  to  work 
until  c  nnections  were  reversed.  A  few  days  later,  on  the 
approach  of  a  similar  storm,  the  relay,  which  has  a  resistance 
of  20  ohms,  and  is  not  very  delicately  adjusted,  had  to  be  dis- 
connected to  prevent  the  local  bell  from  running  continuously. 
Such  a  strong  earth  current  over  a  line  of  less  than  one  mile 
in  length  appears  to  be  somewhat  remarkable. 

A  New  Car  Wheel. — A  new  style  of  car  wheel  has  been 
brought  out  by  a  Philadelphia  firm  under  a  patent  granted  to 
Mr.  1..  K.  Faught,  their  mechanical  engineer.  The  peculiarity 
of  the  wheel,  says  the  Street  Railway  Gazette  of  New  York, 
consists  in  the  rim  being  divided  circumferentially  into  a  series 
of  cavities  or  cells  located  between  the  inner  and  outer  dia- 
meter of  the  rim  of  the  wheel.  The  cells  diminish  the  heavy 
body  of  metal  usually  massed  in  the  rim,  reducing  particularly 
thethickness  of  the  part  which  forms  the  tread,  but  in  such  a 
manner  as  not  to  decrease  its  strength.  Several  advantages 
are  claimed  for  this  form  of  wheel.  It  overcomes,  it  is  asserted, 
the  difficulties  ordinarily  attending  the  production  of  a  deep, 
durable,  and  uniform  chill  on  the  tread  of  heavy  wheels  intended 
for  use  under  severe  conditions  of  service.  In  casting  a  heavy 
wheel  of  ordinary  form  the  heat  of  the  mass  of  metal  in  the  rim, 
and  also  that  communicated  through  the  arms  or  spokes,  has  a 
tendency  to  reduce  the  depth  of  the  chill  so  that  the  necessary 
strength  is  obtained  at  the  expense  of  durability  of  the  tread, 
and  this  in  spite  of  the  fact  that  the  heavy  loads  carried  call 
for  increased  rather  than  diminished  hardness  on  the  tread,  as 
well  as  greater  strength.  The  rim  of  wheel  is  more  elastic  under 
the  strains  and  concussions  of  severe  service,  it  is  stated,  and 
the  comparatively  light  section  of  the  rim  insures  the  metal 
being  more  dense  and,  consequently,  harder  in  the  chilled 
portion,  from  the  well  known  fact  that  smaller  bodies  of  cast- 
iron  are  denser  than  greater  ones.  The  light  section  also 
reduces  any  tendency  to  blowholes  and  shrinkage  cavities. 
The  cellular  section  equalises  the  shrinkage  strain  on  the 
wheel  at  the  time  of  ousting,  lessening,  it  is  claimed,  any 
tendency  to  fracture  from  heating  caused  by  excessive  or  pro- 
longed use  of  brakes.  The  cellular  form  of  rim  does  not 
necessarily  alter  the  weight  of  wheel ;  but  wheels  of  this  form, 
the  manufacturers  claim,  are  stronger  for  the  same  weight 
than  the  ordinary  form.  It  is  held  that  the  principle  of  a 
cellular  tread  is  applicable  to  all  forms  of  cast-iron  or  cast  steel 
wheels. 

Nottingham. — After  long  and  careful  consideration  the  Not- 
tingham Town  Council  decided,  by  the  aid  and  advice  they  had 
obtained  from  Dr.  John  Hopkinson  and  Mr.  Preece,  to  take  in 
hand  the  supply  of  electricity  themselves,  they  being  already 
the  suppliers  of  both  gas  and  water.  Accordingly  an  Electric 
Lighting  Order  was  obtained  in  1890.  The  compulsory  area 
includes  eighteen  of  the  principal  streets  in  and  around  the 
market  place,  the  business  centre  of  the  borough.  For  the 
appointment  of  electrical  engineer  117  candidates  pre 
themselves.     Mr.    FTerberl   Talbot,  oi   Chelsea,   was  chi 

The  three-wire  system  has  been  adopted.  The 
station  is  situated  about  300  yards  from  the  Great  Market 
Place.  The  boiler-house  contains  three  boilers  of  the  Lan 
cashire  type,  and  work  at  a  steam  pressure  of  1  1Mb.  In  the 
main  flue  is  fixed  a  Green's  fuel  cconomiser  of  128  tubes, 
and  there  is  a  Berryman'a  feed  water  heater.  The  steam  pipes 
are  b.  Me  i  Lloyd  and  Lloyd,  of  Birmingham,  and  are  of 
in  ill  i  teel  in  the  i  n  ;ine  room  the  Bte  im  mains  are  of  the  ring 
fed  at  different  points  from  the  boiler-room  main.  The 
main  steam  pipes  are  8in.  bore  ,  teel  Willans  engines  are 
used— (lure  are  three  of  80  ni'.  and  three  134  mi,,  and 
space  for  an  additional  one  of  each  size.      The  dynan 

bunt   v iel,   and  have  bar  armatures.     The  three 

mall  -                                               imperea  al   145  volts  when 
running  al   I  10  revolutions.     The  three  I  irg lea  have  an  out- 
put 'i                                                         ii   running  at    390   I 
tiona  per  minute.     The  smaller  machin      ire  vj    d  for  (  harging 

between  the  cent]     i  ible 
r  of  t  he  out  ide  disl  ributors,  while  the  I  hree  1  irge 

I  irs  only.     There  are  I  I  2 

o  i>  i 11 1  in  i  h  im  capable  of  giving  L50 

hours,  or  500  amperes  at   210 
volts  f  r  one  hour     The  i  ad  L3  oells  ol  eaofa  aet  are  led  to  the 


adjusting  bar  on  the  centre  panel  of  the  switchboard,  each 
side  having  5G  cells  capable  of  varying  from  43  cells  to  56  cells 
as  required.  The  mains,  &e.,  were  laid  by  the  Callender 
Bitumen  Company,  drawn  into  bitumen  conduits.  The  Great 
Market  Place  is  extremely  well  lighted  by  a  large  number  of 
arc  lights.  Considering  the  short  time  the  current  has  been 
available  it  has  been  well  received,  there  are  about  70  con- 
sumers and  nearly  1,000  amperes  output  on  heavy  load  nights. 
Electric  Smelting  in  Germany. — The  United  States  Consul- 
General  at  Frankfort  has  much  to  say  concerning  the  Taussig 
process  of  electric  smelting  under  the  influence  of  rarefied  air. 
The  Taussig  plant  includes  a  long,  air-tight  smelting  chamber, 
the  hearth  of  which  inclines  to  a  central  orifice,  through  which 
the  fused  metal  passes  into  the  moulds.  The  necessary  heat  is 
generated  by  passing  a  current  through  the  mass  without  the  em- 
ployment of  carbon  electrodes.  For  smelting  raw  ores,  the  most 
obvious  advantage  claimed  for  this  process  is  that  it  can  be 
worked  wholly  by  water  power,  and  without  fuel,  in  moun- 
tainous and  remote  districts  which  produce  ores,  and  have 
abundant  water,  but  no  coal.  For  fusing  iron,  steel,  or  other 
metals  for  casting,  the  advantages  claimed  are  rapidity  of  opera- 
tion, improved  quality  in  the  castings,  susceptibility  of  con- 
tinuous working,  and — even  where  steam-power  is  used  to 
generate  the  current — an  economy  in  fuel  which  is  estimated 
at  from  30  to  50  per  cent.  With  a  furnace  capable  of  contain- 
ing at  one  charge  about  11-  tons  of  metal,  and  working  it  with 
a  current  of  30,000  amperes,  at  50  volts  (2,000  h. p.),  the  entire 
charge  of  3,0001b.  can  be  fused  and  run  into  castings  within  a 
quarter  of  an  hour.  Comparisons  have  been  made  with  the  well- 
known  results  of  making  iron  and  steel  castings  by  smelting  in  a 
Siemens-Martin  regenerative  furnace,  where  from  1,0001b.  to 
1,4001b.  of  coal  are  burned  to  smelt  2,0001b.  of  iron.  Assuming 
that  water-power  for  the  Taussig  process  is  not  available,  and 
that  the  dynamo  and  air-pumps  must  be  worked  by  steam,  it  is 
claimed  that  the  same  result,  the  smelting  of  2,0001b.  of  iron  or 
steel,  can  be  effected  by  the  consumption  of  from  7201b.  to 
8001b.  of  steam  coal,  an  economy  of  50  per  cent,  in  the  use  of 
fuel.  This  economy  is  still  greater  if,  instead  of  the  foregoing 
comparison  with  smelting  in  a  Siemens  regenerator,  we  consider 
the  treatment  of  steel  in  crucibles,  where  1,2001b.  of  the  best  coal 
is  consumed  for  each  1,0001b.  of  steel.  While  the  preliminary  ex- 
periments— which  have  been  conducted  with  a  plant  of  18  to  -li 
h  r. — have  been  successful,  with  resulting  products  of  high  and 
uniform  quality,  the  practical  application  of  this  new  process  on 
au  industrial  scale  has  yet  to  be  made.  Works  have  been  built  at 
Copenhagen,  where  it  will  soon  be  put  into  practical  operation, 
and  a  syndicate  has  been  organised  for  a  similar  purpose  in 
southern  France.  The  first  use  of  the  system  will  be  in  the 
production  of  small  eastings  of  iron  and  steel.  In  the  earlier 
experiments,  four-bladed  propellers  of  a  size  suitable  for 
launches  were  cast  with  excellent  results.  In  the  production 
of  pig  iron  and  other  metals  direct  from  the  ores,  greater  diffi- 
culties will  no  doubt  be  encountered,  for  the  reasons,  among 
Others,  that  the  charge  to  be  smelted  will  be  necessarily  small, 
and  the  furnace  must  be  oO  constructed  as  to  provide  for 
the  elimination  of  the  slag.  The  experiments  in  this  direction 
have  been  made'  thus  far  on  only  a  small  BCale,  but  the  produced 
iron,  owing  to  the  absence  of  coal  or  coke  and  the  prompt  with- 
drawal of  the  air  and  gases  generated  by  smelting,  is  very  pure; 
and  since  it  contains  a  much  lower  percentage  of  carbon  ('_'  99  pet 
0  'lit  )  t  ban  ordinary  iron.it  would  seem  to  be  well  adapted  to  the 
manufacture  of  steel.  (1)1!  has  been  shown  that  by  the  Taussig 

process  sufficient  beat    to   smelt  a  ton    or    more    of   iron    within 

15  minutes  may  be  generated,  sustained,  and  applied  at  will 
without  the  use  of  carbon  electrodes,  and  without  excessive 
heating  or  injury  to  other  portions  of  the  circuit.    (2)  Castings 

of    iron   and   Bteel,  up  to    I  !001b.  or  more,  have  been 

made,  which  have  shown  all  desirable  qualities  (3)  Pig  iron 
..i  excellent  quality  bus  been  produced  in  small  quantities  by 
lord  Bmelting  from  Swedish  ores,      The  tests  of  ibis  iron,  as 

'   Jol i  of  Minis  ni  Bei im.  give  net  results, 

maj  be  summarised  in  the  statement  that  the  tensile 
Btrength  of  a  round  rod  (Hin.  in  diameter  was  3,4101b.,  and 
the  r<  i  tance  to  compression  ol  a  rod  I2in,  in  length  and 
l'2in.  in  diameter  was  127,2701b.  ;  that  is,  about  22,0001b,  and 
I  H'p.oiMilb.  per  square  inoh  respectively. 
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MOTIVE   POWER  AND  GEARING.* 


BY    E.    TKI-'.MI.KTT    CASTER. 


(Continued    from    /'age    7j& 


Vol.  XXXIII.) 


The  Expansion  Curve.  on  the  indicator  d 

corresponding  to  the  perio  rion  culls  for  sorrn 

;.  even  though  w<  d     cess  from  the  main 

study  embodied  in  this  section.     Quite  apart  from  th 

entation  of  the  actual    i  in  which  the  indi- 

often  indulges,  it  is  evident  that  there  can  be  no 
law  of  the  expansion  curve,  d  quation  which  can 

adequately  c  '   i! '  ''"' 

lD  bi  tween    :  nd  vol         of  a  certain  ms     oi 

steam,  whi(  I  d  to  be  isolated  in  an  expanding  space, 

and  which,  if  there  is  no  leakage,  is  so  isolated.  But  the 
behaviour  of  steam  under  these  conditions  depends  upon  the 
state  of  wetness  or  superheat  of  the  steam,  upon  whether  it 
3  heat  from  a  hot  jacket,  as  well  as  upon  the  in- 
fluence which  the  metal  walls  are  permitted  to  exert  upon  it. 
It  will  therefore  be  found  that  the  character  of  the  expansion 
curve  depends  upon  the  type  of  engine,  upon  the  speed  at 
which  the  engine  is  run,  upon  the  load  imposed  on  it,  and  upon 
the  quality  of  steam  supplied  to  it.  Sometimes  the  curve 
will  be  nearly  a  true  adiabatic  :  sometimes  it  will  approximate 
to  the  saturation  line ;  sometimes  it  will  rise  above  the  curve 
of  saturation  in  a  manner  indicating  that  the  expanding  steam 
is  becoming  superheated  ;  sometimes,  indeed,  a  composite- 
curve  results,  a  curve  not  considerably  departing  from  a  rec- 
tangular hyperbola,  and  one  whose  characteristics  are  produced 
by  the  re-evaporation  of  condensed  steam  in  later  parts  of  the 
expansion.  Though  never  strictly  a  hyperbola,  this  last- 
named  curve  has  a  subtended  area  si  i  nearly  equal  to  that  of 
a  true  hyperbola  that  it  is  often  called  "hyperbolic  expan 
sion."  Some  theorists  would  like  every  steam  engine  to  have 
"  hyperbolic  expansion  "  ;  they  are  as  keen  about  it  as  some 
electric  alternator  theorists  are  about  sine  curves.  It  is  sur- 
prising what  a  number  of  problems  can  be  "solved"  and 
what  a  collection  of  data  can  be  deduced,  if  only  the  steam 
engine  is  assumed  to  have  hyperbolic  expansion.  It  is  not  so 
surprising  that  the  mass  of  these  deductions  are  utterly  opposed 
to  the  practical  conclusions  arrived  at  by  actual  work  with 
steam  engines.  The  assumption  of  hyperbolic  expansion  for 
the  mere°purpose  of  calculating  a  very  rough  approximation 
to  the  horse-power  of  a  steam  engine  has  nothing  to  condemn 
it;  but  the  mischief  lies  in  the  frequent  attempt  made  by 
theorists  to  settle  questions  as  to  the  design  and  setting  of 
valves,  the  proportions  of  the  engine,  and  the  relative  values 
of  clearance,  compression,  &c,  &c,  on  the  purely  gratuitous 
assumption  that  the  engine  is  working  with  dry  steam  expand- 
ing hyperbolically.  Little  else  than  geometrical  convenience 
sanctions  the  use  of  the  hyperbola,  but  the  behaviour  of  actual 
steam  in  an  actual  engine  is  not  controlled  by  any  considers 
tion  of  geometrical  convenience. 

Radiation  and  Conduction.— Radiation  from  the  exposed 
surfaces  of  the  cylinder  or  of  the  enveloping  jacket,  and  con- 
duction of  heat  away  from  the  steam  through  the  metal  parts 
of  the  engine  in  communication  with  it,  have  both  a  direct 
and  an  indirect  effect  on  the  economy  of  the  engine.  The  direct 
effect  is,  of  course,  represented  by  the  number  of  thermal 
units  thus  abstracted  from  the  steam  ;  and  the  indirect  effect, 
which  may  be  of  even  more  serious  consequence,  is  repre- 
ed  by  the  increased  wetness  of  the  cylinder  steam  which 
will  result  from  this  loss  of  heat. 

Steam  Leakage.— Leakage  of  steam  in  the  i 
arises  either  at  th  .n,or  at  the  gl 

stuffing  boxi  leakage  ma;    : 

design^  bad  ln  fcnose   : 

.  such  as  tin-  ordinary  slide  valve,  where  the  steal 
exhaust  distribution  are  both  controlled  b 

form  of  leakage  is  usually  more  ab 
in  which  th 
and  exhaust  an-  controlled  by  isolated  mechanisms. 


Relation  of  Distribution  to  Economy.     Th.'  fifth  cause  of 
the  faili  indicated  work  was  stated  to 

be:   Uneconomical  distribution  on  account 
or  carelessly-sel    valve  .     The     >  ners  I   featuri      in    thi    di 
tribution  of  steam  have  ahead;   !  lered,  and  we  have 

also  noticed  the  effect  of  bad  valve  Betting  on  the  I"  -  of  steam 
i  ■  .    But!  here  are  other  influences  which  the  design  and 
setting  of  the  valve  will  exerl  upon  the  consumption  of 
by  the  engine  in  the  performance  ol  ount  of  indi- 

cated work,  which  it  will  be  necessarj  to  notice.     Tog 
comprehensive  account  of  the  i  elation 
to  steam  economy  would  require  th< 

no  mean  size;   it  is  the  author's  intention.  to  dis- 

t   the  most  importa"  of  the 

subject. 


!9.—C= Cylinder,    EP=Exhaust    Pipe,    P=Piston,    PR=] 
Rod,  S     Steam   Pipe,  S,C=Steam  Chest,  SP=Steam  Porl 
Valve,  VR=Valve  Rod. 

Action  of  a  Simple  Slide  Valve.— "We  will  commen 
considering  the  action  of  a  simple  slide  valve,  which,  tl 
ommonly  met  with  in  engines  of  the  types  used  foi 
trie  power  purposes,  forms  an  admirab  tudy  of 

more  complex  valves.  Fig.  29  gives  a  diagrammatic  repre- 
sentation of  a  slide  valve  and  its  connections  with  the  cylinder, 
and  is  sufficiently  explained  by  the  footnotes  and  the  arrows. 
The  slide  valve  receives  an  almost  perfect  simple  harmonic 
motion,  being  operated  by  an  eccentric  and  long  eccentric  rod 
from  the  crank  shaft.  The  motion  of  the  valve  is,  in  general, 
opposite  to  that  of  the  piston  ;  the  eccentric  being  set  forward 
of  the  crank  by  a  right  angle  plus  a  certain  angle,  called 
the  "  angle  of  advance."  Remembering  this  relation  between 
the  harmonic  motion  of  the  valve  and  that  of  the  piston,  we  may 
apply  the  method  of  polar  co-ordinates  to  the  study  of  the 
distribution  which  will  be  produced  by  the  valve.  If 
we  combine  under  one  diagram  the  polar  curves  representing 


•  From  a  forthcoming  work  to  be  published  by  The  Electrician  Printing 
and  Publishing  Company.     All  rights  are  reserved. 


itions  of  the  inside  and  outside  edges  of  the  valve,  the 
edo-es  of  the  steam  and  exhaust  ports,  and  tl  of  the 

which  also  gives  the  position  of  the  shall 

follow  a  very  convi  '  treatment  which 

]        30  a  slide  valve  and 
been  drawn  to  scale,  and   the  problem  is  to  obtain  a 
e  solution,  by  Zeuner's  method,  of  the  distribution  of 
which  this  valve  will  give.     The  valve  is  shown  m  the 
I,  of  its  travel,  symmetrically  with  the  ports,  and 
tnce  o,  and  il 

,    0f  advanci  the  piston  would 
now  be  at  the  commencement  of  its  stroke     Bui 

distribution  to  have  the  steam  port 

*  Zeuacr  :  "  Treatise  on  Valve  Gears."     (1  Mailer.) 
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closed  at  this  point,  it  is  obvious  that  the  crank  cannot  be 
permitted  to  be  at  right  angles  with  the  eccentric.  If  we 
imagine  the  piston  to  be  firmly  held  at  the  commencement  of 
the  stroke  while  the  valve  is  shifted  so  as  to  be  on  the  point 
of  giving  steam,  we  see  that  it  will  be  necessary  to  shift  the 
eccentric  a  certain  angle  forward  beyond  its  position  at  right 
angles  to  the  crank.  And  if  we  wish  to  admit  steam  actually 
the  commencement  of  the  stroke  we  must  shift  the 
eccentric  still  further  forward  ;  and  the  effect  of  this  will  be, 
that  at  the  exact  commencement  of  the  stroke  the  steam  port 
will  have  a  certain  amount  of  opening.  The  amount  of  strain 
port  opening  at  the  commencement  of  the  stroke  is  called  the 
lead  of  the  valve.  The  reader  will  easily  perceive  that  there 
is  a  simple  algebraic  relationship  between  the  lead,  the  outside 
lap,  and  the  angle  of  advance. 

Zeuner's  Valve  Diagram. — The  slide  valve  in  Fig.  SO  has 
an  outside  lap  of  lin.  and  an  inside  lap  of  Jin.  We  will 
assume  that  the  angle  of  advance  of  the  eccentric  is  45deg., 
and  that  the  travel  of  the  valve  is  to  be  3£in.  Zeuner's 
diagram  for  this  arrangement,  drawn  to  full  size,  is  shown  in 
Fig.  31.      From  the  centre  0  the  circle  AEBD,  having  a 


Fig.  51.-   Zeuner's  Diagram  for  a  Simple  Slide  Valve. 

■ ,  !;il  tu  the  I  rave]  of  I  be  valve  (on  I  hi 
is  drawn.     This  circle  maj  be  conceived  to  represeni  fc] 
of  a  poinl  on  thi   engine  crank  al  a  distance  from  tb   i    □ 
equal   to  thi    eccenl  i(    radius;    it    therefore  determines  the 

ii  of  the  pi  u  hi.     Tin   pi  iti " 3  be  conci  ived   to    tarl 

'  ireli   i    at  A,  and  to  complete 

the  stroke   vhen  the  poinl     ■       ravelled  in  a  clockwise  direc- 

'    o  B.     Now ,  the  vali    eccentric  is  to  be  placed  ahead  of 

■■■'  i'    .in  I'n  I,   v  i  I  d  90deg.  ami  i).  the 

angle  of  advance.     Con  ider  thi   instanl  when  the  crank  is  at 

pi  ton  bi  hi"  al  the  commencemi  nl  of  il    sti oke.     If 

then   wen    to  be  qi  idvance,  i  he  va  Ive  w  ould  be  in 

i   in  hint.     But,  ;i :  tin  re  must 

■"■  i  oi  advance,  ".  the  valve  will  e\  identrj  i  ome  into 

'    iei     Ij .  v,  In  ii  t Ii' 

I -ii  before  i I  will  havi   reached 

the  poinl  A      Wen  mine  the  middle  po 

if  thi      alvi    b      stting  1  lc!    thi     ingli   6  Erom    \   in  the  r< 
i     crank.     This  will  give 

the  'ii. ter  marl  i  a  of  valve  "  in  Fig.  81 . 

In  the  . -.i ill.'  way  we  maj  cod  Lder  thai  when  the  pisl 

o  turn 
fore  the  valve  will  nexl  arri 


at  its  middle  position;  so  that  this  position  may  be  deter- 
mined by  setting  forward  the  angle  (180deg.  -  0)  from  A 
in  the  same  direction  as  the  motion  of  the  crank.  The 
valve  makes  a  simple  harmonic  motion  about  this  middle 
position,  and  the  polar  curve  of  such  a  motion  consists  of  two 
equal  circles  drawn  on  an  axis,  I  [J,  at  right  angles  to  this 
mill -position  diameter.  The  polar  circles  each  have  a  diameter 
equal  to  half  the  travel  of  the  valve,  and  are  in  contact  at  the 
centre  of  the  larger  circle  AEBD.  One  of  these  circles,  of 
course,  represents  the  positive  and  the.  other  the  negative 
motion  ;  but  since,  when  only  one  side  of  the  cylinder  is  con- 
sidered, the  positive  motion  relates  to  steam  and  the  negative 
motion  to  exhaust,  it  is  convenient  to  caU  these  the  steam  and 
exhaust  circles  respectively.  If  any  point  on  the  outer  circle, 
such  as  the  point  a,  be  taken  as  representing  the  position  of 
the  crank  at  any  moment,  then  the  radius  vector  Op,  on  the- 
radius  Oa,  such  that  />  is  the  point  of  intersection  of  Oa  with 
the  polar  curve,  will  give  the  displacement  of  the  valve  from 
its  middle  position.  In  dealing  with  the  positive  or  steam  polar 
circle,  it  is  convenient  to  consider  the  displacement  of  the  edge 
of  the  outside  lap,  since  this  edge  regulates  the  steam  ;  and  in 
dealing  with  the  negative  or  exhaust  polar  circle,  it  is  conve- 
nient to  consider  the  displacement  of  the  edge  of  the  inside  lap, 
since  this  edge  regulates  the  exhaust  and  compression.  Let, 
now,  the  circle  o,  at  a  radius  equal  to  the  outside  lap,  be 
drawn  from  the  centre  0.  Until  the  radius  vector  exceeds 
the  radius  of  this  circle  steam  will  not  be  admitted  into  the 
cylinder ;  for  a  glance  at  Fig.  51  will  show  that  the  displace- 
ment must  exceed  the  outside  lap  before  any  of  the  steam  port 
can  be  uncovered. 

Imagine  that  the  point  on  the  crank  which  we  have  said 
may  be  conceived  to  travel  round  the  circle  AEBD  is  in 
the  position,  between  A  and  D,  where  it  lies  on  the  line  of 
mid-position  of  the  valve ;  and,  further,  let  this  point  be  sup- 
posed to  travel  clockwise  round  the  circle.  As  it  advances, 
the  radius  vector  of  the  polar  co-ordinate  increases  from  zero,, 
until,  when  the  point  is  at  a,  the  radius  vector  has  attained 
the  value  Op  equal  to  the  outside  lap.  The  point  «,  there- 
fore, gives  the  position  of  the  crank  at  the  moment  of  admis- 
sion. A  moment  later  the  revolving  point  has  reached  the 
point  A,  and  the  piston  is  about  to  commence  a  new  stroke. 
The  radius  vector,  meanwhile,  has  grown  to  the  value  Om,  of 
which  On  represents  outside  lap;  so  that  in  it  represents  the 
amount  of  opening  of  the  steam  port  at  this  instant,  i.e.,  the 
steam  lead.  From  A  to  H  the  value  of  the  radius  vi 
increases,  and  the  portion  of  it  intercepted  by  the  shaded 
portion  of  the  diagram  will  represent  the  amount  of  opening 
of  the  steam  port.  From  H  to  c  the  valve  is  moving  in  tin 
other  direction,  Inning  reversed  its  motion  al  II:  and  wheni 
the  revolving  point  has  reached  c,  the  steam  port  has  jus! 
been  closed.  The  point  c  is.  therefore,  the  point  of  cut-off. 
Onward  from  c  to  the  mid-position  of  the  valve  the  outside 
lap  is  covering  up  the  steam  port,  and  expansion  takes  place; 
ami  the  same  condition  of  things  is  prolonged  until  the 
of  the  iniil''  lap  muxes  away  from  the  pen.  m  as  to 

release.       Release,  therefore.  OCOUTS  when  the  null. 
the  exhaust  polar  circle  is  equal   to   ii  ■  of  the   inside 

lap;    SO   thai    the   poinl    of   release    is    found    by   drawing    thi 
'     .  bavin  ■  a  radius  equal  to  the  inside  lap.      The  upper 
nh'i  ection  of  this  circle  with  the  exhaust  polar  circle 
the  required  point.     Release,  therefore,  takes  placi  when  thi 

crank  is  at   /.and   exhausl    continues    until    bl  aiding 

poinl   u  has  I eached.      Che  amount  of  exhaust  lead  is 

Ii.'h  n  at  .i  //.       When  the   cram  -  chausl    porl    has 

bi  c e   full]   "]'.  '"  '  tsuring  off  its  full 

width  w.  From  s  to  (,  therefore,  the  exhausl  remains  Fullj 
open,  and  i  lie  edge  of  the  inside  lap  slides  over  the  solid  valve 
eat.     From  v  to  a  i    t  he  pi  i  iod  ol  i  ompre  ssion. 

continued. ) 
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NOTE  ON  THE  MEASUREMENT  OF  INSULATION 
AND  OTHER  RESISTANCES. 

BY    ALBERT    CAMPBELL,    B.A. 

In  measuring  the  insulation  resistance  of  the  wiring  of  a 
house  supplied  by  two  leads,  three  measurements  may  be  made, 
the  first  measurement  being  taken  from  lead  to  lead,  and  the 
other  two  from  each  lead  separately  to  earth.  In  some  in- 
stances the  insulation  resistance  from  lead  to  lead  comes  out 
.just  equal  to  the  sum  of  the  resistances  from  each  lead  to 
earth  ;  but  this  is  by  no  moans  necessarily  the  case,  as  will  be 
seen  from  the  following  instance  with  which  the  writer  had  to 
do  a  short  time  ago.  In  a  certain  large  house  the  insula- 
tion resistance  from  lead  to  lead  was  found  to  measure  102 
megohms,  while  from  each  lead  separately  to  earth  it  was  0.'J4 


■f1 


and  1-07  megohms  respectively.  In  such  a  case  it  is  interest- 
ing, and  sometimes  useful,  to  decompose  the  three  observed 
numbers  into  the  three  actual  component  resistances,  x,  y,  and 
;,  as  shown  diagrammatically  in  Fig.  1.  Fig.  1  will  be  found 
to  be  equivalent  to  Fig.  2,  and  the  latter  is  simpler,  the  leads, 
P  and  N,  being  shown  end  on,  as  their  resistances  may,  of 
course,  1  e  neglected. 

To  effect  the  decomposition  into  x,  ?/,  and  :,  let  the  observed 
resistance  between  the  leads  N  and  P  =  a,  that  between  P  and 
E  =  6,  and  that  between  X  and  E  =  c. 


Now  it  is  clear  that  the  observed  value  a  is  equivalent  to  co 
in  parallel  with  y  +  :.  Similarly  we  have  b  equivalent  to  y  in 
parallel  with  x  +  z,  and  e  equivalent  to  z  in  parallel  with  x  +  y. 

This  gives  us  the  three  equations  : — 

■r{-'l+A=a (i) 

.'■  +  y  +  a 

y(*+ ■'•)-/., (2) 

■  +y  +  ~ 

"+•">  =  , (3) 

.r  +  y  +  Z 

These    equations,   which   are   not    unfamiliar  to  the  mathe- 
matician, may  be  solved  in  the  following  manner  : — 
y>et  x  +  y  +  z  =  m,  and  the  equations  become 

r  ?/  +  .)■:  =  a  m, (4) 

y:  +  .ry  =  bm (5) 

:  x  +  y  l  =  c  m (6) 

Adding  (4)  and  (5)  and  subtracting  (6),  we  obtain 

2  ry  =  (a  +  b  -  c)  m, (7) 

Similarly  2yz  =  (b  +  c-a)m (8) 

and  2.r:  =  (c  +  a-b)m (9). 


Hence,  dividing  (8)  by  (7),  we  have 
i     b  +  c  -  a 

x     a  + 1>     c 

b  +  c-a  ,      ■    •!    i  b  +  c-a 

,.:  = x;    and,    similaily,   y  = 

a+b—c  c +  a - b 

Substitute  these  values  in  (1),  and  we  have 

x2/b+1-a  +  b  +  c-a\aJl+b  +  c-a  +  b  +  c-a\ 

\c  +  a -  b     a  +  b-cj  \       c  +  a-b     a  +  b-cJ 

Now,  suppose  a  is  not  equal  to  0  (i.e.,  that  we  have  not 
found  a  "dead  short"  across  the  leads).     Then  r  cannot  =  0, 
and  therefore  we  may  divide  across  by  x, 
.".  equation  (10)  becomes,  after  simplifying, 

x        2«(6  +  c-q)        =  B  ri  +       2a(b  +  c-a)      ~[ 
'(c  +  a-b)  (a  +  b-c)  |_       (e  +  a-b)  (a  +  b-e)_\ 

(c  +  a-b)  (a  +  b  -c)  , 

i.e.,  x  =  y '  +ii  ; 

2(b  +  c-  a) 

and  similarly  y  and  z  may  be  found. 

Now  let  ((,  b,  c  be  the  sides  of  a  triangle  A  l!C,  and,  accord- 
ing to  the  usual  trigonometrical  notation,  let  s  =  i  (a  +  b  +  c). 
So  we  have — 

•  •     •     (11) 

•  •     •     (12) 


y  =  b  + 


::  =  c  + 


(s 

&)(.- 

■c) 

s  —  a 

(« 

-c)(s- 

a) 

s-b 

(« 

-a)(s- 

-b) 

(13); 


;v,  y  and  i  can  now  be  found  with  ease  from  the  observed 
values  of  a,  b,  and  c ;  but  we  can  simplify  the  results  still 
further.     For — 

(s-b)(s-c)_s(s-a)(s-b)(s-c) 
s-a  s(s-(()J 

lTarea  of  A  B  C~p  =  >v 
s  l_         s  —  a        _|        s 

where  r„  =  the  radius  of  the  escribed  circle  for  side  a  of  the 
triangle  ABC. 


So  the  results  take  the  simple  form : 

x  =  a  +  — , 


V 


-b  +  ' 


From  these  we  see  that  the  real  component  resistances  x,  //, 
and  :  are  greater  than  the  observed  a,  b,  and  c  by  -''  ,  -L,  and 
r   respectively. 

We  can  now  use  a  simple  geometrical  construction  to  find 
these  values.  . 

i  Mistruct  the  triangle  ABC  I  Fig.  3)  with  sides  the  observed 
a,  5,  anil  c 
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Produce  A  C  and  A  B,  and  bisect  the  interior  angle  A  and 
the  exterior  at  C  by  lines  meeting  at  D.  Draw  D  K  perpen- 
dicular to  A  G,  and  D  Q  perpendicular  to  A  D. 


Then 


K  Q  is  equal  to 


so  j=a  +  KQ, 

Proof.     A  D  Q  is  a  right  angle  : 

.-.  DK2  =  AK  .  KQ, 

•    K  Q  = ,  which  =  -5L  : 

AK  s 

for  D  is  the  centre  of  an  escribed  circle  touching  A  G  at  K, 
and,  as  is  shown  in  all  books  on  trigonometry,  A  K  =  s. 

By  obtaining  the  centres  of  the  other  two  escribed  circles  we 
can,  by  exactly  similar  constructions,  find  y  and  z. 

To  complete  the  above  solution  we  must  consider  the  case 
temporarily  excluded  after  equation  (10),  viz.,  when  a  =  0.  If 
a  =  0  then  h  must  =  c . 

'    x  =  0  and  -?— -  =  b  =  c, 

y  +  z 

but  y  and  z  cannot  he  determined,  for  we  cannot  find  separately 
two  resistances  connected  permanently  in  closed  circuit. 
If  a  =  oo  ,  then  //  or  c  must  also  =  oo  ; 

.'.  x  =  oo  and  y  =  b,z  =  c. 
As  an  example  let  us  take  the  actual  case  mentioned  at  the 
beginning  of  this  Paper. 

Here  a  =1-02  $2, 

6  =  094  0, 
c=l-07  -Q. 
By  formuhe  (11),  (12),  (13),  or  by  the  graphical  method  we 
find: 

x  =  a  +  0-52  =  1-54  J2, 

y  =  b  +  0-38  =  1-32  il, 

t  =  c  +  064  =  1-71  0. 

Of  course,  the  actual  leakage  from  lead  to  lead  is  determined 

by  a  :  but  the  separated  elements  of  this  resistance,  viz.,  x,  y,  z, 

may  be  of  considerable  assistance  in  determining  whether  a 

fault  is  due  to  bad  insulation  to  earth,  or  merely  between  the 


Resistances  in  Closed  Circuits. 
The  above  algebraical  and  graphical  solutions  are  also  ap- 
plicable to  the  measurement  of  any  three  or  more  resistances 
joined  permanently  in  series  in  closed  circuit,  where  only  the 
junctions  are  accessible. 


For  example,  consider  the  case  given  in  Fig.  4.  To  find  the 
resistances  u,  v,  x,  y,  .,  we  may  first  measure  across  LM,  MN, 
and  LN  respectively,  and  by  the  solutions  given  above  we  can 
obtain  u  and  v.  By  measuring  across  three  other  consecutive 
points  (e.g.,  \,  I',  T)  wo  can  obtain  two  more  of  the  resistances 
(x  and  //),  and  BO  cm  until  all  are  found, 

Thus  we  can  find  the  separate  resistance  of  each  coil  of  a 
closed  circuit   armature,    using,  of   course,   an  ammeter  and 
a  voltmeter,  if  the  resistances  are   low.      The    writer  he 
the  method  with  the  armature  of  a  small  Siemens  exciter  and 

•bl 1  the   following   results,    which   must,  however,  only  be 

taken  as  a  rough  illustration,  as  the  ammeter  and  voltmeter 
connections  were  quickly  extemporised.  A  current  of  L3'6 
amperes  was  used;  it  was  led  into  the  armature  by  narrow 
brushes  of  sheet  metal  applied  to  the  commutator  at  the 
i  points.  The  volts  were  measured  by  a  Siemens 
potential  galvanometer  conneoted  to  the  armature  by  an  inde 
pendent  pair  of  brushes.     The  resistance  across  the  commu- 


tator bars  of  coil  (1)  was  found  to  be  =0  0201  ohm;  across 
coil  (2)  it  was  =001 98  ;  while  across  the  two  in  series  it  was 
=  0'0380.     In  the  notation  used  above, 

a  =  0-0201,  6  =  00198,  c  =  00380. 
Hence  resistance  of  coil  (1)  =  a  +  000097  =  0-02107  ohm, 
and  of  coil  (2)  =  I,  +  0-00094  =  002074  ohm. 
These  numbers  are  in  good  agreement  with  previous  measure- 
ments of  the  total  armature  resistance. 


THE    CAUSES    OF    FLYWHEEL   ACCIDENTS    IN 
ELECTRIC-POWER    ENGINES. 

The  Electrical  World  of  New  York  has  recently  opened  its 
columns  to  an  instructive  and  importaut  discussion  of  the 
causes  of  flywheel  accidents  in  electric-power  stations  ;  perhaps 
it  would  be  more  correct  to  say  the  peculiar  causes  of  such 
accidents.  The  ordinary  liabilities  of  a  flywheel,  defective  in 
design  or  construction  or  over-loaded  by  a  racing  engine,  to  fly 
to  pieces,  is  admitted ;  but  there  are  conceivably  other  in- 
fluences, due  to  sudden  variations  of  the  electric  current  in  the 
dynamo  driven  by  the  engine,  which  may  be  powerful  enough 
to  make  a  wheel  "explode."  In  opening  the  discussion  Mr. 
Coykendall  takes  this  view  of  the  subject,  as  is  seen  by  the 
following  abstract  of  his  letter  : — 

"There  are  two  conditions  found  in  stations:  First,  where  a  single 
dynamo  supplies  one  or  more  circuits;  second,  where  a  number  of 
dynamos  running  in  parallel  supply  one  or  more  circuits.  In  the  first  case, 
suppose  a  short  circuit  on  the  line  to  occur,  in  which  case  the  machine 
circuit  breaker  immediately  breaks  circuit  and  all  the  load  is  removed  from 
the  engine.  If  the  short  circuit  has  been  caused  by  the  contact  of  a  broken 
trolley  wire  with  a  rail,  or  any  similar  cause,  it  still  exists,  so  far  as  the 
line  is  concerned,  after  the  machine  circuit  has  been  broken.  Nothing  is 
kuown,  however,  in  the  power-house  of  the  conditions  of  the  line,  and  the 
circuit  breaker  is  immediately  closed  by  the  attendant.  The  effect  of  this 
is  in  throw  on  the  engine  an  instantaneous  load  much  greater  than  the 
maximum  for  which  the  engine  was  designed,  the  load  being  due  to  the 
number  of  amperes  at  the  machine  voltage  which  would  pass  over  the 
short  circuit.  The  circuit  would,  of  course,  be  immediately  broken,  but 
not  before  the  engine  had  received  the  full  impact  due  to  the  instan- 
taneous load.  In  the  second  case,  suppose  one  of  the  dynamos  to  be  over- 
loaded, due  to  maintaining  too  large  a  voltage  or  for  any  other  reason; 
the  circuit  is  thereby  broken  and   the   engine   uulu  ed   being 

thereby  accelerated  somewhat  even  with  the  best  of  governors,  aud  the 
voltage  therefore  raised  still  more.  If  now  the  circuit  breaker  is  closed, 
the  machine  will  be  subjected  to  a  still  greater  load  than  that  which 
caused  the  circuit  to  be  bi-okeu  before.  Thus,  again,  the  engine  would  be 
subjected  to  an  instantaneous  load  greater  than  that  for  which  it  was 
designed.  The  preceding  are  said  to  be  the  conditions  which  existed  at  a 
recent  power-house  accident  not  far  from  New  York,  and  the  result  was 
the  wrecking  of  the  engine  and  destruction  of  part  of  the  power-house, 
Thus,  in  either  case,  bj  the  i  losing  of  the  circuit  breaker  the  engine  ma; 
have  thrown  on  it  with  the  suddenness  of  the  blow  of  a  hammer,  a  load  oi 
much  greater  than  the  maximum  for  which  it  was  designed.' 

Replying  to  this  hypothesis,  Professor  Thurston  writes  a 
letter,  of  which  the  following  is  an  abstract : — 

"The  condil  ions  described  are  iinqu  rl  lin,  to 

.    tonally,  perhaps  frequently.     Their  existence  would  as  oe 
introduce  overload  and  risk,  and  I  think  ii   •■ 

:  1 1 .  i  \  have  been  the  occa  i I    a oi  I  he  a/  cideal  ■  «  hii  b  b   •  e  ■ 

be  common  since  the  introduction   o(   tl lectric  ransmis- 

sion  of  power.      The  breaking  ol  aid  the  consequent  wrecking 

igine  is  not  a  recent   innot  o  ion   oi    an   accidei 

i  causes  to  which 

tipn      hen  called      udden  excess  of  current  at  the  driven  dynamo 
i    equal  with  all  classes  of  engine.     In  Buch  cases,  the  i 

ion  of  abnormal  resistance,  if  the  wind  be  weak,  is  Liable  to  throw 
upon  it  -  arms  a  propi  irtioi  ;  B  ad  I  he  w  heel  m 

But .  I  think,  in  most  ca  te    I  he  !"'i    «  ouid  ilip  before  I  lie  ovi 
reach  the  danger  limit,  and  where  this  might  not  occur,  if  the  whei 

I" operhj    proporti  ined   and   given    a      I 

carry  the  load  until  il    reached  such  a  limit  that  the 
uno,  the  i  ii  su 
.....  ;     !i. 

i  in    i  ..  :    1 1.  .  i  i.  .i       iccur  with  higl 

in- 3  would     to  indi   ite  this  to  be  the  case.     But   a  weak  wheel, 

<ni  eithei   cla  ma  liine,  would  be  apt   to  yield 

"  In  such  accidents  as  I  have  known,  oi  tin  -   ed  to,  the  engine 

i     found    i  on    i  he  brea 
presumably .  thi    has  been  thi  i  I  lips  ,,r 

D  ir     pulley.    OI     the   en 

relieved  i  I  eompletelj  ol   il     load  that  il  steam 

mi  taken  into  the  cylindei    is  sufficient  to  accelerate  its  ipeed  to  the 
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danger-point  with  a  weak  and  faulty  wheel.  The  conditions  of  opera- 
tion oi  the  engine  in  electric  Light  and  power  atations  are  peculiarly  favour- 
able i"  the  production  of  such  accidents.  The  enormous  variations  of 
power,  often  from  do  load  to  an  excessive  load,  in  an  instant, 
anil  the  constant  changes  of  load  are  sure  to  result  in  a  constant 
jerking  and  shaking  of  the  whole  machine,  and  especially  in  the 
governor  system.  And  this  rattling  of  the  governor  pulley,  it'  the 
not  driven  hard,  and  the  shaking  of  its  belt,  make  it  certain 
i  Later,  something  will  get  loose.  If  it  shakes  out  the 
key.  the  result  is  pretty  certain  to  be  disastrous;  if  the  governor  belt 
simply  slips,  danger  follows,  if  not  disaster  ;  if  the  belt  breaks,  the  engine 
is  gone. 

"Another  seldom-noted  danger  is  that  resulting  from  the  fact  that 
many  governors  are  not  so  designed  and  built  as  to  be  capable  of  acting 
effectively,  in  these  cases  of  exceptionally  rapid  rise  in  speed  of  rotation, 
The  sudden  jerk  of  the  governor,  in  such  instances,  might  cause  the  arms 
to  bind  on  their  pins,  or  in  their  sockets,  in  such  manner  as  to  render 
them  nearly  or  unite  inoperative,  and  thus  to  introduce  the  superla- 
tively dangerous  condition  of  a  governor  working  satisfactorily  on  all 
ordinary  occasions,  and  awakening  no  suspicion,  and  finally,  when  its 
Bervices  are  most  needed  to  prevent  a  possibly  destructive  and  fatal 
accident,  refusing  to  work  at  all. 

"  The  danger,  in  case  of  short-circuiting  of  the  dynamo,  is  ordinarily 
reduced  by  the  fact  that,  in  most  cases,  the  power  is  transmitted  from 
to  dynamo  through  a  pulley-flywheel,  and  the  tendency  is  thus 
always  to  put  a  break  upon  the  wheel  in  the  most  effective  and  safest 
manner,  while  the  slip  of  the  belt  adds  security.  The  only  shock,  in 
such  i  case,  comes  mainly  of  the  inertia  of  the  reciprocating  parts  of 
the  engine,  and  then  only   when  near  the  half  centre." 


THE  SOUTH  STAFFORDSHIRE  ELECTRIC 
TRAMWAY.* 

BY    ALFRED    DICKINSON,    Assoc    M.INST.C.E. 

The  question  of  electric  traction  has  on  several  occasions  recently 
engaged,  the  attention  of  the  Institution,  but,  so  far  as  street 
tramways  are  concerned,  experience  has  been  lacking  of  actual 
results  obtained  in  the  busy  streets  of  English  towns.  A  great 
deal  of  information  has  been  given  as  to  its  operation  in  foreign 
countries,  especially  in  America,  but  people  have  regarded  with 
scepticism  results  obtained  so  far  away  from  home  ;  frequently 
reasoning  that  if  the  system  were  applied  to  the  altered  conditions 
of  every-day  working  upon  street  tramways  in  this  country  very 
different  results  would  follow.  The  author  therefore  hopes  that 
this  record  of  the  construction  and  working  of  an  electrical  system 
nearer  home  may  prove  of  interest.  It  is  unnecessary  to  recite  the 
history  of  the  development  of  electric  traction  in  America  beyond 
mentioning  the  fact  that  in  the  United  States  many  thousands  of 
street  cars  are  now  worked  direct  by  electricity,  and  that  on  the 
Continent  of  Europe  this  method  is  making  rapid  strides.  On  the 
other  hand,  at  the  present  time  there  are  only  two  street  tram- 
ways in  England  worked  by  means  of  an  electric  current  conveyed 
by  bare  conductors,  viz.,  about  three  miles  of  line  in  Leeds  and 
eight  miles  in  South  Staffordshire  ;  the  latter  forming  part  of  the 
South  Staffordshire  Tramway  Company's  system,  of  which  the 
total  extent  is  23  miles.  This  apparently  lethargical  condition  is, 
in  the  author's  opinion,  due  to  the  obstacles  which  heretofore  have 
had  to  be  overcome  before  any  direct  system  of  electric  traction 
could  be  introduced. 

The  streets  and  roads  along  which  the  South  Staffordshire  lines 
are  laid  are  exceptionally  difficult  to  equip  with  an  overhead  wire, 
because  they  are  very  tortuous  and  of  ever-varying  widths.  There 
are  no  fewer  than  four  90°  curves,  one  of  which  is  of  less  than 
4<ift.  radius,  seven  railway  bridges,  most  of  them  with  steep 
approaches,  and  one  canal  bridge  with  a  hog  back,  to  cross  which 
the  cars  have  to  ascend  a  grade  of  1  in  115.  In  fact,  if  the  Authori- 
ties had  consented  to  the  American  span-wire  system,  the  author 
doubts  whether  it  would  have  been  possible  to  have  equipped  these 
lines  by  this  method  ;  for,  running  along  one  side  of  the  road  at 
Bloxwich  for  about  a  mile  are  telegraph  wires  so  low  down  that 
they  would  have  had  to  be  removed  to  admit  the  introduction  of 
supports  for  the  span-wires,  and  for  a  short  distance  at  Wednes- 
buiy  there  are  ornamental  telephone  poles  supporting  a  large 
number  of  telephone  wires.  The  author  dwells  upon  these 
matters  to  show  that  the  South  Staffordshire  tramway  system  is 
not  a  simple  line,  but  one  presenting  many  difficulties  ;  and  he 
would  like  to  lay  special  stress  upon  the  fact  that  on  this  section 
of  the  line  electric  traction  has  superseded  steam  locomotives, 
weighing  13  tons,  carrying  a  boiler  pressure  of  1501b.  per  Bquare 
inch,  and  not  horse  traction.  He  does  so  because  he  finds  many 
persons  are  loth  to  believe  that  electrically-driven  cars  can  climb 
gradients  and  work  in  competition  with  steam  tramway  engines. 

The  whole  of  the  current  from  the  dynamos  is  supplied  through 
an  underground  feeder,  which  is  tapped  at   its  extremities,  and  in 

*  "  Instituli.in     of    t  nil      i  I    .  \n 

account  of  this  undertaking  appeared  in  '/'!•■   I  \  ol.  XXX.,  p.  66. 


13  places  along  its  length,  branch  feeders  being  taken  from  the 
main  to  terminals  placed  in  special  boxes  fixed  in  the  footpath  al 
the  bases  of  poles  situated  at  distances  of  about  half  a  mile  ap  irl . 
The  trolley-wire  (O.  B.  \V.  (J.)  is  of  hard-drawn  copper.  It  is  sus- 
pended at  a  height  of  21ft.  above  the  road  from  the  arms  of  the 
poles  by  clips  attached  to  "  .Etna'1  insulators,  at  varying  distances 
from  the  line  not  exceeding  13ft.  On  the  trolley-wire  at  each 
of  these  poles  is  arranged  a  special  device  which  insulates  .me 
section  of  it  from  the  adjacent  section,  a  separate  feeder  going  to 
each.  This  arrangement  allows  of  any  half-mile  of  the  line  being 
worked  or  disconnected  independently  of  the  remainder.  As  the 
tramway  is  partly  double  line  and  partly  single  line  with  turn- 
outs, of  which  there  are  thirty-seven  in  all,  used  mostly  as  passing- 
places  for  the  cars,  it  was  necessary  to  provide,  as  in  double 
line,  two  trolley-wires,  and,  at  the  end  of  each  turnout,  a  switch 
to  permit  of  the  trolley  wheel  diverging  from  the  single  to  the 
double  wire  and  vice  versa.  It  will  therefore  be  seen  that  as  the 
trolley-wheel  has  double  tlanges,  such  a  switch  must  be  applicable 
to  both  a  point  and  a  crossing  ;  the  device  will  be  understood  by 
reference  to  Figure.  When  the  trolley-wheel  is  travelling  along 
the  trolley-wire  A,  and  is  required  to  reach  the  trolley-wire  A.,, 
the  movable  tongue  D  when  closed  forms  a  crossing,  as  it  projects 
below  the  tongue  B  and  permits  the  trolley-wheel  to  pass  under 
it  ;  but  should  it  be  necessary  for  the  trolley-wheel  to  pass  from 
the  trolley-wire  A  to  the  trolley-wire  A.,,  the  movable  tongue 
D  is  pulled  over  to  the  position  Dj,  opening  the  point  and  all  m 
ing  the  trolley-wheel  a  clear  passage  in  the  desired  direction. 
When  the  trolley-wheel  is  travelling  from  the  wire  A2  to  the 
wire  A,,  the  movable  point  D  being  closed,  and  projecting  below 
the  tongue  B,  permits  the  trolley-wheel  to  cross  it  and  to  pass  to 
the  wire  Aj  ;  and  in  the  case  of  the  trolley-wheel  travelling  from 
the  wire  A  to  the  wire  A15  it  passes  along  the  tongue  B  and  opens 
the  point  by  pushing  the  movable  tongue  D  to  the  position  D, — 
the  point  being  automatically  closed  after  the  passage  of  the  trolley- 
wheel  by  means  of  the  helical  spring  I.  The  same  device  is  used 
at  the  branch  roads  in  the  various  car  depots. 


The  poles  are  made  of  mild  rolled  steel  and  are  30ft.  long. 
They  are  built  in  two  sections,  the  lower  one  being  a  parrallel  tube 
and  the  upper,  18ft.  in  length,  being  tapered  to  the  top.  They 
have  buckled  steel  base-plates  2ft.  square  bolted  to  the  bottom, 
and  are  fixed  upon  concrete  foundations,  the  excavation  for  their 
reception  being  also  filled  in  with  concrete.  They  are  made  in 
three  sizes.  It  was  necessary  to  provide  poles  of  extra  strength  as 
strain-posts  at  the  ends  of  the  several  lines  ;  these  are  12in.  in 
diameter  at  the  base,  tapering  to  Sin.  at  the  top,  and  are  of  Ain. 
steel.  They  have  attached  to  them  two  cast-iron  grid  frames  3ft. 
by  4ft.,  one  at  the  base  and  the  other  5ft.  higher  up,  and  the  inter- 
vening space  is  rilled  with  concrete,  which  forms  with  the  pole  a 
solid  block.  This  type  of  pole  is  also  fixed  in  positions  originally 
occupied  by  lamp-columns  at  the  junction  of  main  roads,  and  has 
been  fitted  with  lamp-fittings  in  substitution  of  those  removed. 

Sixteen  cars  have  been  built,  each  constructed  to  carry  forty 
passengers,  eighteen  inside  and  twenty- two  outside,  and  weighing, 
when  unloaded,  6  tons  13cwt.     Their  principal  dimensions  are  : — 

Feet.      In. 

Length,  including  platforms    22         0 

,,        of  body,  outside 14         3 

Breadth  of  body,  including  mouldings  5         9 

,,        inside   5        34 

,,        over  roof  5       lOi 

Height  inside,  from  the  top   of  the  floor  to  the  under)        &         & 

side  of  roof / 

Gauge  of  line 3         6 

Wheel  base 6        0 

Distance  between  spring-centres    10         0 

Diameter  of  wheels  ..  2        9 

The  body  is  strongly  made  and  has  a  bottom  frame  of  channel 
bar  iron.     It  is  distinct  from  the  motor  truck,  and  is  carried  upon 
it  by  eight  springs.      The  whtcls  are  fitted  with  two  sets  of  b 
one  to  apply  on  the  inside  of  the  wheels,  and  the  other  on  tli 
side.     Tiny  arc  worked    leparately  by  hand-wheels  from  the 
forms  at  the   ends  of  the  cars.      The  cars  are  fitted  with  Nicholson 
automatic  couplings  at  each  end,  and   four   dry  sand-boxes,  two  at 
each  end.     These  also  are  worked  from  either  platform. 

Each  ear  is  fitted  with  and  driven  by  two  series-wound  single- 
reduction  motors.  The  gearing  is  of  thedouble  helical  type,  in  the 
ratio  of  four  t le.     Each  axle  has  an  independent  motor,  one  end 
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being  carried  on  the  axle  by  two  bearings  and  the  other  by  a 
spring.  There  is  also  at  the  latter  end  a  spring  on  the  top  of  the 
motor,  so  that  at  this  point  it  is  between  springs,  the  bottom  one 
supporting  it  and  the  top  one  permitting  vertical  movement.  By 
this  method  not  only  is  the  pitch-line  of  the  gearing  maintained, 
bin  i  In' shock  to  the  gearing  at  starting  and  stopping  is  consider- 
ably reduced,  and  the  vibration  of  the  motor  when  running  is 
minimised.  The  armatures  are  drum  wound.  <  frdinary  arc-lamp 
carbons  |in.  in  diameter  are  used  for  brushes,  laid  lengthwise 
along  the  commutator.     The  magnets  are  bi-polar  with  four  limbs. 

The  cars  are  fitted  with  switches  in  duplicate,  one  set  on  each 
platform.  They  consist  of  reversing,  driving  and  motor  switches. 
Those  last-mentioned  enable  the  driver  to  use  either  motor  at  will, 
or  both  in  parallel.  The  varying  resistance  of  the  rheostat  in  the 
motor  circuit  is  controlled  by  the  driving  switch  at  the  will  of  the 
driver.  As  a  precaution,  and  to  prevent  injury  to  the  motors  by 
careless  driving  or  from  other  causes,  safetj'  fuses  are  placed  in  the 
motor  circuit.  A  lightning  arrester  is  placed  in  the  circuit  between 
the  trolley  wire  and  the  driving  switch. 

The  author  then  deals  at  length  with  the  side  trolley  devised  by 
him,  and  described  on  p.  68  of  our  issue  of  November  18,  1892. 

After  the  formal  inspection  on  behalf  of  the  Board  of  Trade 
the  electric  system  was  of  lines  opened  for  traffic  on  January  1, 
1893.  From  January  1,  1893,  to  December  31st  inclusive  the 
cars  ran  262,<>92  miles  and  carried  1,668,057  passengers,  the  local 
authorities,  the  public  and  the  Directors  of  the  South  Staffordshire 
Tramways  Company  being  completely  satisfied  with  the  results. 
The  line  is  worked  by  the  Electric  Construction  Corporation 
under  a  contract  with  the  Tramways  Compan}-,  and,  in  dealing 
with  the  working  cost  for  purposes  of  comparison,  the  author 
proposes  only  to  deal  with  the  charges  where  a  direct  comparison 
can  be  made  ;  viz.,  all  those  for  running  and  maintenance  minus 
traffic  charges  and  maintenance  of  permanent  way.  The  following 
statement  shows  the  cost  of  working  several  systems  of  tramway 
lines  in  1893  : — 

Comparative  Shi  lenient  of  Cost  j"  r  Car-Mile  for  Running  and 
Repairs,  1S03. 


Kunuiug — 

Wages 





Sundi  ■ 

B 

and 

Total  'm  i  per 
■   mile 

No.   of    milee 
run  


South 
Stafford- 
shire 
Tram- 
ways Co. 
Wilkin- 
son loco- 
motive 
steam 
engines 
vertical 
lioilers. 


d. 

1-83 
2-34 
033 
028 


3  i7,423 


Birming- 
ham 

Midland 
Com- 
pany. 
Kitson 

locomo- 
tive 
steam 

endues. 


d. 

1-99 
1-81 
0-30 
O'll 


3'62t 


256,077 


Dudley 

and 
Stour- 
bridge 


five 
steam 

en-'ini-s 


d. 

1-45 
1-94 


Birmingham  central  Co. 


Kit3on, 

Falcon 

and 

Beyer. 

Electric 

Peacock 

accumu- 

locomo- 

lator. 

tive 

steam 

engines. 

d. 

2-14 
1-92 
0-27 
0-18 
009 


d. 

3-37 
1-76 

0-63 
012 

0'17 


d. 

1-54 
0-60 
019 
0  03 
005 


6-79       11-59        4-22 


112,299  1,225,996  140,993  641,161 


South 
Stafford- 

shire. 
Electric 
system. 


d. 

1-93 
0-48 
0-43 
008 
006 


;  -  in-  fuel  mi    the   four   lines   worked  by  steam  is 

2-00d  i         cumulator  l"76d.,    cable   0'60d.,  and  overhead 

'i  0'  I8d.  per  car  nub-  run. 

Hitherto  it  has  been  must  difficult  i"  obtain  a  direc nparisori 

between  •  lectric  traction  ami  any  othi  r  system  ;  but  such  now  is 

not  tin-  ease,  at  any  rate   so    far  as  the  South  Hue   is 

concerned,  I  are 

Win    ,  .  | 

the  amount   i  I  neral  ing 

fcation  per  car  <   it  he  tin    .  and  I  e  its  subdivi 

ii  different  I  im<  a  would  va 

ibly.      However,   be  ultimately  dei  ded  phi    the    powei 

. 
tion  ;   those  to  i  traction  ii -      engines 

I  Thi  an  amount  till  -  fund. 


into  three  elements,  so  as  to  be  able  to  reduce  it  to  suit  the 
number  of  cars  running  upon  the  line  at  any  given  time.  He  was 
prepared,  from  his  experience  in  the  working  of  the  cable-line 
in  Birmingham,  for  a  considerable  variation  in  the  load  ;  but  be 
certainly  never  anticipated  that  its  range  would  be  so  great  in  so 
short  a  time  as  he  finds  to  be  the  case.  With  16  cars  on  the  line, 
the  output  has  been  found  to  vaiy  as  much  as  233  E.H.P.  in  the 
space  of  five  seconds,  and  with  11  cars  upon  the  road  as  much 
is  202  E.H.P.,  in  the  same  period.  Taking  into  account  even  the 
extraordinary  fluctuations  caused  during  holiday  times,  it  is  satis- 
factory to  observe  that  the  cost  per  car-mile  for  fuel  is  below  that 
of  cable  traction  ;  and  in  this  comparison  it,  is  well  to  bear  in  mind 
that  the  power  on  the  cable  route  is  distributed  over  only  three 
miles  of  route,  with  double  the  number  of  cars  running,  as  against 
eight  miles  of  route  on  the  electrical  section.  By  many  engineers 
the  problem  of  arranging  an  economical  mechanical  plant  for  work- 
ing a  tramway  may  be  considered  simple  ;  but  the  physical  con- 
ditions of  any  district,  the  ever-varying  condition  of  a  tramway 
rail,  demanding  within  a  few  hours  as  much  as  50  per  cent,  in- 
creased tractive  power,  are  more  important  factors  in  this  problem 
than  they  are  generally  considered  to  be.  It  is  a  curious  fact  that 
as  soon  as  mechanical  traction  of  any  kind  is  introduced,  the 
public  demands  that  gradients  shall  be  ascended  and  descended  at 
a  constant  speed  ;  and  the  South  Staffordshire  electric  system  is 
able  to  comply'  with  that  demand.  During  the  winter,  when  snow 
was  on  the  line,  the  electric  cars  kept  correct  time,  whilst  the 
steam  cars  loat  half-an-hour  in  a  run  of  six  miles.  It  may  seem 
astonishing  that  an  electric  car  carrying  40  passengers  is  occasion- 
ally called  upon  to  exert  48  E.H.r.,  but  of  this  fact  evidence  is 
afforded  by  the  author's  trial. 

He  has  recently  had  a  motor  that  had  been  running  for  14 
months  taken  from  a  car  and  tested  with  a  "Prony  brake,"  when 
its  mechanical  efficiency  was  found  to  be  78  per  cent. — a  most 
satisfactory  result.  At  the  same  time  he  tested  the  torque  of  the 
armature  with  a  current  of  48  amperes  taken  from  the  trolley  wire 
under  normal  conditions,  and  found  this  would  raise  a  weight  of 
1411b.  at  the  end  of  a  lever  7fr-  long.  This  is  equal  to  a  torsional 
force  of  1,6921b.  weight  on  the  armature.  Testing  with  a  dyna- 
mometer the  amount  of  pull  to  be  obtained  on  the  drawbar,  with 
all  the  resistance  cut  out  and  both  motors  in  circuit,  he  found  it 
was  1  ton  7  cwt.  He  then  tested  a  Wilkinson  engine  at  a  boiler- 
pressure  of  1501b.,  with  cylinders  7fin.  diameter  geared  lg  to  1, 
and  this  gave  exactly  the  same  pull. 

The  author  had  at  first  considerable  misgiving  as  to  the  probable 
amount  of  wear  and  tear  upon  the  trolley-wire,  and  after  running 
for  14  months  it  is  satisfactory  to  find  that  it  is  scircely  possible  to 
measure  it. 


TECHNICAL   EDUCATION. 


Sir  Frederick  Bramwell,  speaking  at  the  annual  prize  distribution 
in  connection  with  the  Westminster  Technical  Institute,  which  was 
held  m  the  Westminster  Town  Hall,  on  Monday,  October  22nd, 
Mr.  Burdett-Coutts,  M.P.,  presiding,  said  :  Baroness  anil  Mr. 
Burdett-Coutts,    I   felt   great  difficulty  in  coming  t" 

night,  for  I  did  rhal  1  bud  to  talk  about.      II  iwevrr,  here 

and  I  suppose  1  line  got  to  address  you.  Well,  now,  what 
is  i'  in  In-  about  '  The  benefit  of  institutions  such  as  these  Ten 
Idressiug  a  similar  meeting,  I  said,  that  subject  for  an 
address  was  practically  unnecessary,  because  people  had  pretty  well 
!  i  •  the  utility  of  3uch  institutions.  Five  years  ago, 
wlun  addressing  another  meeting.  1  said  an  address  of  that  kind 
was  entirely  unnecessary.     If  that   were   true   ten  years., 

hovi   very,  verj  tine  it  must  be  to-day. 

What,    therefore,   can    1  mis  yourselves,  you  have 

pour  own  knowledge  of  the  value  of  these  institutions  by 

nunicated  to  us,  i  hat   »  it  Inn  four  i  ir  live 

rom  20  to  1,000,     W  hen  the 

membership  of  an  institution  increases  in  tins  waj  il  is  verj  patent 

that  i  bus-'  who  join  the  insi  e  it  will  be  for  their  ben,- tit 

and  advantage  ;  and  so  it  will,  for  you  can  obtain  a  teachii 

\\  lien     I     v,  is    a  la<  d   to     i    master    who 

me  all  be  could  teach  me.     I ;  «  hich  has  been  i  ery 

I  great  deal  ol  !   «  01 1..       I  [e  did  not   leacll 

;t  i  heorj .     lb  had  n  ! 

sents  thai    state  of    tilings  in   m\    boyh 1.      Since    then,    the 

apprenticeship  system  has  nearly  died   out  ;   therefore   » 
something  as  a  substitute  for  it.     Well.  n  these  insti- 

tutions ;   and  wo  have,  moreover,  not  only  a  substitute   For  that 
prevailed  when  I  was  a  lad,  but  that  »li  us  the 

n  and   instruction  which  could  not   then   be    ;..t   at   all. 
w.   nov.  know  why  we  do  certain  things  and   why  certain  results 

When    I    was   a    l.el    »,■   did  not  kn<>'.\   why  wo  did  I  belli  ; 
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but  we  know  certain  results  happened,  and  we  did   them  because 
our  forefathers  did  them.     It  is  weU  we  should  knew  why  results 
happen.     But  don't  despise  practice.     Let  me  give  an  instance  of 
that  which  T  mean.       I    believe    if,    from    father   to   son   and  from 
generation  to  generation,  good  iron  has  been  made  from  the  iron 
ore  ,,f  a  particular  district  by  a  certain  process,  I  had  better  follow 
that  process  than  depart  from  it  at   bhe  bidding  of  »  scientific  man. 
Let  me  tell  you  the  story  of  the  philosopher,  the  old  lady  and  the 
tea-pot.     The  philosopher  went   into   the  cottage  of  an   old   lady 
3  she  wis   taking    tea.      He    saw    that    the    tea    had    been 
made    in    a    bright    metal    pot.       He    also    saw    an    earthenware 
pot    out    of    use    on    the    shelf.        He    said,     "  My    dear    woman, 
why    do    you    make    the    tea    in    the    metal    pot  !      Why    don't 
you  make  it  in  the  earthenware  pot  1     The   earthenware   pot   will 
make  better  tea.      It  will  keep  it  much  warmer,  the  reason  being 
that  metal   is   a   good  conductor,  and  lets  the  heat  go  away  ;   while 
the  earthenware   is   a   bad   conductor,  and   SO   keeps   the  heat  in." 
The  old  lady  said,  "Drat  you  and   your  good   and  bad  conductors. 
What  have"  they  got   to  do  with  tea-making  '     Besides   which,  I 
don't  hold  with  the  cry  about  bad  conductors.     I  am  sure  they  are 
always  very  civil  and   kind  to  me.     They  drew  the 'bus  up  to  the 
kerb,  and  they  helped  me  on  to  the  pavement."     "  Well,"  said  the 
philosopher,  "I  see  it's  no  use  talking  to  you."     "No,"  says  the 
old  lady,  "it  isn't  conductors  or  no-conductors.     The  metal  pot  is 
the  best.     I  have  tried  the  two  for  many  a  year,  and  the  tea  in  the 
metal  pot  was  always  the  best."    The  philosopher  went  away  very 
angry  at  being  contradicted  by  an  old  woman  ;  but  when  he  had 
cooled  down  he  thought  he  had  better  try  for  himself,  and  he  found 
the  old  lady  was  right.     The  tea  remained  hotter  in  the  metal  pot 
than  in  the  earthenware.   He  had  to  reconsider  his  philosophy,  and 
he  found  that  while  there  was  greater  conducting  power  in  the 
metal   than   in    the   earthenware,   the  bright   metal  was   a  much 
worse  radiator.     Let    us   hope    the   philospher   had   the   honesty 
to   go    back    to    the    old    lady,    and,    over    a    cup    of   tea,    admit 
that"  she    had    been    right.      So    if,    in    my    illustration    of    iron 
making,    a   philosopher^  were    to    tell    me    that    that   which    had 
answered  well  for  generations  was  entirely  wrong,  and  should  be 
changed,  I  should  be  inclined  to  point  out  to  him  the  practical 
and  successful  result,  and  should  believe  he  had  not  yet  mastered 
the  whole  theory.     1  admire  theory  ;  it  teaches  why  certain  things 
are  done  and  why  certain  results  happen,  but  don't  despise  prac- 
tice.    If  I  know  that  certain  good  results  follow  certain  operations 
it  is  of  little  use  for  a  man  of  science  to  tell  me  to  give  up  these 
operations  because  they  are  opposed  to  his  views.     The  practical 
results  speak  for  themselves,  and  I  should  recommend  him   to  go 
away    and    overhaul    his    science.     Having    given    this    warning 
against  the  despising  of  practice,  let  me,  on  the  other  hand,  be 
allowed  to  say  to  the  practical  man,  "  Don't  despise  the  beginnings 
of  any  scientific  discovery,  although  these  beginnings  may  be  very 
small,  and  may  even  appear  to  lie  frivolous.     I  should  like  to  say 
a  word  in  this  connection  about  the  production  of  low  temperatures. 
The  low   temperature   researches  cannot  be    carried  out   without 
very  elaborate  and,  alas',  that  it  should  be  so,  very  expensive  machi- 
nery.    Thanks  to  the  munificence  of  the  Goldsmiths'  Company, 
who  gave  £1,000,  and  thanks  also  to  the  munificence  of  persons 
like  Prof.   Dewar  himself,   we  found    the  means  to    put  into  the 
basement    of   the   Royal    Institution   50  H.P.  in  the  shape  of  gas 
engines,  and  we  are  now  just  getting  in  a  second  50  H.P.     I  wish 
these  engines  were  at  work.     If  they  had  been  I  would  have  asked 
Prof.  Dewar  to  allow  me  to  bring  before  you  s  ime  liquid  air.     You 
may  say  "  But  what  is  the  good  of  liquid  air  \  "     I  cannot  tell  you 
at  the  present  moment  what   good  it  is  for  commercial  purposes. 
I  could  not  have  told  you  20  years  ago  what  would  be  the  use 
of  liquid  carbonic   acid  ;   but   at  the    present    day  a   large  trade 
is  done  in  it.    There  is  hardly  anything  discovered— except,  perhaps, 
the  satellites  of  Mars— that  will  not  at  some  time  have  its  value 
and  purpose  in  ordinary  life.     Now,  assuming  that  there  is  such  a 
thing  as  an  absolute  zero  of  temperature,  and  the  proofs  of  it  are 
almost  incapable  of  being  disputed,   Prof.  Dewar  is  on  the  way  to 
its  demonstration,  and  he  has  got  down  to  203  of  the  centigrade 
scale,  or  within  70  degrees  of  the  absolute  zero.     I  don't  know  a 
more  interesting  sight  than  to  see  in  an  ordinary  room  like  this  an 
..pen  glass  ressel  with  another  within  it,  and  from  that  inner  vessel 
liquid  air  streaming  down    and    being   accumulated   in  the  outer 
vessel.      Further,   Prof.  Dewar  has  devised   not  only  the  means  of 
making  this  liquid  air,   but  he  has  further  devised  the  means  by 
which  it  can  be  preserved  for  hours  to  admit  of  experiment  and 
use  ;  and  he  has  doue  this  in  a  most  ingenious  way.     As  you  know, 
the  incandescent   lamps  in  this  room  have  the  air  within  them  so 
far  attenuated  that  the  pressure  within  them   is  extremely  small. 
Prof.  Dewar  takes  two  vessels  of  glass,  one  within  the  other,  and 
joined  together  at  the  neck  ;  then  he  deprives  the  space  between 
the  two  vessels  of  air  to  a  much  greater  extent  than  is  the  depriva- 
tion  in  these  electric  lamps  ;   in  fact,  an  almost  absolute  vacuum  is 
created.     Thus  the  conduction   "f  heat    is  cut   off  while  the  effect 
of  radiation  is  diminished  l>\  silvering  the  vessel.     The  liquid  air 
which  is  produced   is  mad.    to  flow  into  the  inner  vessel   with  an 


open  top,  where  it  can  be  dealt  with.  People  will  say,  "  What  is 
the  good  of  it'"  At  present  we  do  not  know.  But  I  do  know 
that  to  a  scientific  man  it  opens  up  an  absolutely  new  field  of 
investigation  :  as  new  a  field  as  if  he  had  been  translated  to  another 
planet.  In  my  opinion  this  is  one  of  the  greatest  scientific  attain- 
ments of  the  present  day. 

Turning  his  attention  to  the  work  and  advantages  of  technical 
institutes,  Sir  Frederick  said  :  I  know  there  are  some  who  say 
"attend  these  classes  and  your  success  is  secured."  I  think  that 
is  an  exaggeration.  The  more  correct  way  of  putting  it  would  be 
"don't  attend  and  your  failure  is  secured."  A  hundred  ye 
the  important  question  was  not  technical  education,  but  instruction 
in  reading  and  writing,  and  then  it  was  said  "if  a  man  can  read 
and  write  his  success  is  secured."  We  see  how  untrue  this  asser- 
tion has  proved  to  be.  Similarly,  technical  education  cannot 
secure  the  success  of  all.  In  this  hundred  years  things  have  become 
widely  different.  The  conditions  of  life  are  changed.  We  live  in  a 
sphere  with  larger  needs,  and  where  more  is  required  of  us.  And, 
to  my  mind,  it  is  a  salutary  feeling — and  one  that  may,  I  think,  not 
disgust  youngmenand  young  women — that  though  allcannotsucceed, 
for  there  is  not  room  for  all  to  be  first,  these  young  men  and  women 
can,  with  the  advantages  that  these  institutes  afford,  say  "  I  want  to 
be  at  the  top  and  will  try  to  get  there. "  Another  thing.  Don't  despise 
those  who  50  or  00  years  ago  had  not  the  advantages  you  have. 
They  had  to  get  on,  and  did,  with  the  help  of  their  mother  wit,  and 
by  their  intense  love  for  their  profession,  against  enormous  diffi- 
culties. They  got  on  because  they  loved  their  work  and  stuck  to 
it.  To  my  mind  there  is  nothing  more  sad  than  to  hear  a  man  say 
"  I  am  waiting  to  give  up  work,  and  then  I  will  enjoy  myself.''  The 
man  who  can  enjoy  himself  throughout  his  life  is  the  man  who  can 
find  pleasure  in  the  work  he  does. 

There  remains  but  one  thing  forme  todo,  and  that  is,  to  ask  you 
to  unite  with  me  in  giving  your  heartiest  thanks  to  the  Baroness 
Burdett-Coutts  for  founding  this  Institute,  for  supporting  lr,  for  all 
her  material  kindnesses,  and  for  coming  here  to-night  to  present  the 
prizes  which  have  been  won  by  so  many  members  of  this  her 
Institute. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 

(TO-DAY)  FRIDAY,  November  2nd. 

I  ,o  mon  Chamber  of  Commerce. 
g.SO  p.m.     Meeting  of  the  Engineering,  Electrical,  and  Allied 
Trades  Sections  at.  Botolph  House,  Eastcheap. 

MONDAY,  November  5tb. 

Royal  [nstj 
o  p.m.     General  Monthly  Meeting. 

THURSDAY,  November  8tb. 

Institution  of  Electricai  Engineers. 
8  p.m.  Ordinary  Meeting.  The  following  Papers  will  he 
read:— (1)  "Notes  on  Electric  Tramways  in  the  Bmted 
Suites  and  Canada."  Supplementary  Paper),  by  H.  D. 
Wilkinson.  (2)  "  Electric  Traction,  with  Special  Refer- 
ence to  the  Installation  of  Elevated  Conductors,"  by 
R.  \\  .  Blackwell  and  Phillip  Dawson. 

FRIDAY.  November  9th. 

Physicai  Society. 
i  p.m.     Meeting  at  rooms  oi  the  Chemical  Society,  Burlington 

House.       The  following  Paper-  will  bo  read  :— (1)  "  'Hie 
Photographic     \.-ti.m    of   Stationary -Light  Wavi 
J.  Larmor,  F.R.S.      2    -Vapour  Pressure,"  by   Prof.  S. 
S"oung,   F.R.S.      (3)  "The  Luminescence  of  Glass,     by 
John  Burke. 


Unscientific  Phrases  in  Public  Documents.— The  Engineer 
observes  that  recently  M.  Hospitalier  has  drawn  attention  to 
the  errors  of  language  in  French  public  documents  relating  to 
scientific  matters.  Thus,  in  Acts  relating  to  the  sale  of  laud, 
the  superficies  is  given  in  metres  instead  of  square  metres  ;  the 
Bureau  des  Longitudes  expresses  the  value  of  acceleration  due 
to  gravity  in  a  falling  body  in  metres  instead  of  "metres  per 
second  "  (should  it  not  be  "  metres  per  second  per  second  J). 
The  word  "  force"  is  used  for  "  work,"  and  "work"  for  "  power. 
All  natins  exhibit  the  same  confusion  in  the  use  of  scientific 
terms,  which  are  often  imperfectly  understood,  even  by  so-ca  led 
experts,  and  all  nations  adopt  foreign  expressions  instead  of 
inventing  their  own.  It  is  nevertheless  true  that  in  scientific 
language  there  should  be  no  synonyms  ;  one  word  should  be 
dedicated  to  one  thing,  and  have  a  perfectly  definite  meaning. 
Where  compound  words  are  required,  they  should  be  termed 
according  to  a  strict  rule,  and  in  their  entirety. 
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SPECIAL    NOTICE. 

Last  week's  number  of  "  THE  ELECTRICIAN  "  completed 
Vol.  XXXIII.  With  this  week's  issue  is  published  (Gratis) 
the  Index  to  that  Volume. 

THE  BOARD  OF  TRADE  AND  LIGHT  RAILWAYS. 

Early  in  the  present  year  Tin  Times  gave  voice  to  the 
complaint  that  England  lacked  light  railways,  laying  the 
blame  for  this  shortcoming  at  the  door  of  the  Board  of 
Trade.  In  a  leading  article  on  this  electrically  interesting 
subject,  appearing  in  our  issue  of  April  6th,  we  echoed  the 
complaint,  and  were  obliged  to  admit  that  it  certainly 
seemed  as  if  the  excessive  rigidity  of  the  regulations  of  the 
most  many-sided  of  all  our  Government  Departments  was 
calculated  to  kill  any  attempt  to  popularise  light  rail- 
ways in  this  country.  Since  that  date  the  agitation  has 
grown  apace,  our  contemporaries  have  discussed  and  re- 
discussed  the  subject,  and  no  gathering  of  business  men.  and 
especially  no  gathering  of  agriculturists,  has  been  complete 
without  some  reference  to  the  need  for  light  railways  and 
the  consequent  need  for  a  revision  of  the  Board  of  Trade 
railway  regulations.  The  upshot  of  all  this  has  been  a 
remarkable  circular  addressed  by  Sir  Courtenay  Boyle 
to  the  Associated  Chambers  of  Commerce,  the  London 
Chamber  of  Commerce,  the  Association  of  Municipal  Cor- 
porations, and  other  similar  bodies.  The  Board  of  Trade, 
we  are  told,  are  "  sensible  of  the  importance  of  the 
question,"  and  have  taken  great  interest  in  it,  but  have 
not  as  yet  had  before  them  "practical  proposals,"  and 
with    the   object    of    "foCU      ing    Views    and    information,"    the 

variou  bodies  circularised  are  invited  to  tend  deli 
to  a  conference  at  the  Hoard  of  Trade  on  an  early 
d;u  to  discuss :  (1)  How  far  the  usual  requirements  of  the 
of  Trade  as  to  constructing  and  working  new  rail- 
way ni;i\  f.iirh  be  relaxed,  especially  in  tl  I  lines 
limit  through  sparsebj  populated  and  agricultural  districts. 
(2)  Whether  additional  legal  facilities  for  obtaining  powi 

id   tramroad  railways  are  necessary  or  de- 

sirable. 

i  mum  this  document  it  would    eema    if  the  Board  of  Trade 
oi     om<    defeot  in  their  regulations. 
But  \\  bethei  this  be  so  or  no,  the  <  ovular  rightlj  mei 

i   mat  kable    bj   the  6  ink   and  open  adn 
;,    public    Department    exists   for   the   public,   and   not 
public    lor    the    I  >epartni<  nt,   and    that    the    be  I    waj    to 

i    mi  e,    imaginary  or   n  i;. 
till,    it   with    ome  panacea  evolved  by  the  verj  inner  con- 
I  iovei  ami  nl    I  >epai  I 
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it  over  a  rectangular  table.  When  a  Government  Office 
wraps  itself  up  in  the  ample  folds  of  its  departmental  dignity 
ion  in  employ  against  il  the  handy  weapon 
of  invective  is  not  easily  overcome.  \  free  and  friendly 
discussion  between  the  aggressors  and  the  aggrieved,  how- 
ever, has  the  inestimable  advantage  of  disarming  the  mere 
agitator  and  leaving  the  Department  in  a  position  to  deal 
with  a  solid  residuum  of  grievance  from  which  all  the 
froth  has  been  blown  off.  This  was  the  happy  result  of  the 
conference  on  the  electric  traction  regulations,  and  it  will,  we 
doubt  not,  be  the  outcome  of  the  meeting  now  summoned, 
and  which  we  are  -lad  to  see  the  Electrical  Trade  Section  is 
making  arrangements  betimes  to  be  represented  at. 

Government  officials,  it  must  be  confessed,  have  many  rea- 
sons for  regarding  the  public  as  an  unmitigated  nuisance,  and 
it  is  much  to  their  credit  that,  in  this  country  at  least,  the 
majority  refuse  to  take  up  this  disastrous  but  very  natural 
attitude.  An  instance  of  what  often  occurs  is  afforded  us  by 
the  Irish  Light  Railways,  which  have,  we  may  remark  in 
passing,  so  far  proved  but  a  qualified  success.  With  the  idea, 
probably,  of  testing  the' value  of  local  government  across  the 
Irish  Channel,  it  was  deliberately  decided  that  the  plans  and 
financial  arrangements  of  these  lines  should  be  approved  by 
the  Lord  Lieutenant  in  Council.  Hence  all  questions  as  to 
gradients,  curves,  tunnels,  bridges,  permanent  wray,  &c,  &c, 
came  before  the  Privy  Council  of  Ireland,  and  not  before  the 
Board  of  Trade  ;  an  officer  of  which  Department,  however, 
inspects  the  equipment.  Well,  on  the  Tralee  and  Dingle 
railway  an  accident  happens,  with  the  result  that  coroner's 
juries,  cesspayers,  Members  of  Parliament,  fall  with  one 
accord  upon  the  Board  of  Trade  and  accuse  them  of  licensing 
an  unsafe  line.  Meanwhile,  nearer  home,  the  same  Depart- 
ment was  being  told  that  if  it  would  only  permit  in  England 
the  laying  down  of  just  such  railways  as  that  running  from 
Tralee  to  Dingle,  agricultural  depression  would  be  a  thing  of 
the  past. 

But  reasonable  regulations  do  not  necessarily  mean  rail- 
ways ;  nor,  will  railways,  however,  light  and  airy,  by  them- 
selves, afford  a  genuine  cure  for  agricultural  depression.  But 
the  electrical  engineer  is  not  in  that  capacity  concerned  with 
the  economic  aspect  of  the  problem.  All  that  he  knows  is 
that  if  light  railways  are  to  be  built,  he  means  to  have  the 
building  of  most  of  them  ;  indeed,  apart  from  the  possibilities 
of  electrical  engineering  in  this  direction,  the  future  of  agri- 
cultural railways  in  England,  even  with  the  best  of  regulations 
and  thejmost  influential  support,  would  not  to  our  mind  be 
particularly  bright.  It  appears  to  be  generally  admitted  that 
where  light  railways  exist,  as,  for  example,  in  France,  they  are 
seldom  self-supporting,  and  must  be  assisted  either  by  Govern- 
ment subsidy  or  by  local  support.  The  opposition  of  the  great 
Railway  companies  to  any  light  railways  other  than  mere 
feeders  to  their  systems,  is  not  improbable.  Acting,  of  course, 
always  in  the  interests  of  the  shareholders,  and  in  the  struggle 
for  a  dividend,  nobody  is  more  greedy  or  obstinate  than  the 
general  manager  of  a  large  railway,  whether  in  deliberately 
sacrificing  a  useful  canal  or  in  injurious  arrangement  of  rates. 
Railway  companies  have  a  powerful  representation  in  Parlia- 
ment, and  no  modern  party  Government  could  afford  to  promote 
a  new  system  of  lines  if  the  interests  of  the  companies  were  in  the 
least  degree  affected.  Fortunately  the  Board  of  Trade  can,  if 
it  thinks  fit,  relax  its  present  rule  i  without  an  Act  of  Parlia- 
ment, and  can  thus  permit  light  railways  to  be  built  ami 
worked  if  anybody  can  be  found  to  bear  the'  expense.  Elec- 
trical engineers  will,  of  course,  turn  at  once  to  their  well- 
beloved  local  authorities,  their  open  hand  1  town  councils, 
and  their  progressive  vestries.     The  >wn  councillor 


probably    know  :e    about    railv  i  about 

public  and   private    lighting,  and    train  miles    will    be  more 

easily     understood     than      roll d     ampen    .       "   A     man 

who  is  a  town  councillor,"  we  have  recently  beard,  "can 
effect  in  bis  term  of  office  some  small,  practicabli 
tangible  good,  such  as  even  the  erection  of  a  pump.  .  . 
He  sees  his  pump,  he  sees  the  water  flow,  and  he  sees  the 
monument  of  what  he  has  done,  and  knows  he  has  contri- 
buted to  the  health,  welfare,  and,  possibly,  the  sanitation  of 
his  neighbours."  Some  old-fashioned  people  wish  that  be 
would  stop  here.  But,  no;  he  votes  in  favour  of  a  municipal 
electric  supply,  makes  a  tour  with  the  lighting  comrrj 
and  at  once  yearns  to  spend  the  money.  He  badgers  the 
consulting  engineers  and  worries  the  contractors  about  matters 
of  which  he  is  utterly  ignorant,  and  is  lucky  if  he  does  not 
himself  get  into  trouble  with  the  ratepayers.  As  it  is  with 
electric  lighting  it  may  be  with  light  railways,  but  as  the 
subject  is  apparently  more  free  from  technicalities,  the  town 
councillor  will  be  more  than  ever  inclined  to  think  that  he 
knows  all  about  it.  The  contractor  may,  perhaps,  humour  him 
and  the  consulting  engineer  keep  him  within  bounds  ;  but, 
thank  Heaven,  we  have  a  Board  of  Trade  ! 


REVIEWS. 


L'Eclairage  a  Paris.     Par  Henri Mabechal.     (Paris:  Baudry  et Cie;- 

1894.) 

A  collection  of  opinions  from  various  experts  on  the  causes 
which  especially  contribute  to  the  eclat  and  gaite  of  Paris, 
would  be  both  instructive  and  amusing.  M.  Mareehal,  inginieur 
des  ponts  et  chausse'es  et  du  service  municipal  de  la  ville  de  Paris, 
unhesitatingly  attributes  it  to  "  the  intensity  and  harmonious 
variety  which  is  the  predominating  feature  of  the  lighting  of 
its  great  public  streets."  He  has  produced  a  remarkable  book, 
not  upon  the  result — that  has  been  attempted  before — but  upon 
the  cause  which  he  has  selected.  Beginning  with  Saint  Louis  in 
1254  he  passes  on  quickly  in  a  short  historical  chapter  to  the 
discovery  and  use  of  gas  and  of  electric  lighting.  One  third  of 
the  book  is  devoted  to  an  excellent  description  of  the  produc- 
tion and  distribution  of  gas,  and  of  the  various  burners  and 
lanterns  used  in  Paris.  The  various  kinds  of  regenerative 
burners  are  fully  described  with  good  illustrations,  and  elaborate 
statistics  of  their  first  cost  and  annual  expense  are  given. 

Seven  chapters  are  devoted  to  electric  lighting,  and  in  these 
the  supply  stations  of  Paris,  the  plant,  methods  of  distribution, 
systems  of  mains,  and  other  details  are  discussed.  The  descrip- 
tions are  very  clear,  and  are  abundantly  illustrated.  Meters 
and  various  kinds  of  lamps  and  miscellaneous  systems  of  light- 
ing, including  festive  illuminations  and  illuminated  fountains 
are  reviewed.  The  last  chapter  on  the  lighting  of  public  streets 
is  the  most  original.  This  chapter  begins  with  the  mathe- 
matical calculations  of  the  distribution  of  illumination  and 
discusses  the  effect  of  the  height  of  the  lamps  on  the 
resulting  illumination.  Unfortunately  the  author  allows  his 
mathematics  to  run  away  with  him.  In  a  former  chapter 
he  has  given  the  photometric  curves  of  different  sources 
of  light,  the  candle-power  being  plotted  with  polar  co-ordinates. 
In  this  chapter  he  proceeds  to  show  how  the  cartesian  illumi- 
nation curve,  in  which  ordinates  represent  illumination  oil 
abscissto  represent  horizontal  distances,  may  be  deduced  from 
a  given  polar  candle-power  curve.  So  far  so  good,  but  he  then 
investigates  the  theoretical  polar  candle-power  curve  which 
corresponds  to  uniform  illumination.  "  This  is  the  ideal  pho 
tometric  curve,"  says  the  author,  "  which  all  our  sources  of 
light  ought  to  realise."  But  he  admits  at  once  that  "  it 
is°evident  that  such  a  result  cannot  be  obtained  in  j.rac 
tice,  unless  one  can  construct  sources  of  light  em 
infinitely  powerful  radiations  towards  the  horizon."  The 
polar  candle-power  curves  of  various  gas  burners  and  of 
a   continuous   current  arc  are  illustrated  and   discussed 
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this  theoretical  curve  is  introduced  into  each  diagram,  and  is 
drawn  to  different  scales  for  the  purpose  of  comparison  of  the 
actual  with  the  ideal.  But  we  cannot  see  that  any  such  com- 
parison is  possible,  nor  do  we  think  that  this  ideal  is  a  useful 
one.  Not  only  does  it  suppose  horizontal  rays  of  infinite 
brightness,  but  all  the  rays  making  angles  with  the  horizon 
less  than  20°  or  30°  must  have  extraordinary  intensity. 
Uniform  illumination  is  not,  we  believe,  wanted  for  street 
ighting,  nor  would  it  be  appreciated  if  it  were  provided.  But 
granting  that  uniformity  is  required,  this  ideal  curve  is  useless, 
for  it  is  foolish  to  attempt  to  produce  uniform  illumination 
over  an  indefinitely  large  area  by  means  of  a  single  lamp,  and 
equally  foolish  to  do  so  by  each  lamp  when  a  number  are  used. 
The  obvious  course  is  to  select  an  ideal  district  for  each  lamp,  and 
to  endeavour  to  illuminate  that  district  uniformly.  The  diameter 
of  such  a  district,  assuming  a  circular  outline  for  simplicity, 
might  conveniently  be  six  to  eight  times  the  height  of  the 
lamp  above  the  ground.  No  rays  should,  therefore,  be  sent 
out  at  a  smaller  angle  with  the  horizon  than  about  18°  to  15° 
respectively. 

Following  on  these  theoretical  investigations  we  find  a 
considerable  number  of  diagrams,  giving  by  means  of 
contour  lines  the  distribution  of  illumination  in  several  streets 
in  Paris.  On  closer  examination  it  is  very  disappointing  to 
find  that  all  these  diagrams  are  merely  calculated,  and  have 
not  been  plotted  from  actual  measurements.  They  are,  how- 
ever, of  some  interest,  since  the  values  of  the  maximum,  mini- 
mum, and  mean  illuminations  are  given  in  bougies — by  which, 
of  course,  bougie-metres  is  meant — and  these  values,  no  doubt, 
represent  actual  facts. 

The  Slide  Rule.  By  Charles  N.  Pickwoeth.  (Manchester  and 
London  :  Emmott  and  Co.) 
A  large  majority  of  those  who  use  the  slide  rule  have  learned 
the  use  of  it  from  a  friend  ;  they  have  envied  the  ease  with 
which  he  carries  out  calculations,  and  they  have  been  induced 
to  buy  one.  Sometimes  a  sheet  of  instructions  or  a  pamphlet 
is  sold  with  the  rule,  but  these  are  soon  lost.  Very  few 
manuals  have  been  written  on  this  subject,  and  no  doubt  the 
author  of  the  present  little  volume  of  56  pages  is  right  in 
observing  that  no  work  has  appeared  relating  to  the  Gravet  or 
Mahnheim  type  of  slide  rule. 

A  large  number  of  habitual  users  of  the  slide  rule  con- 
fine themselves  to  multiplication,  division,  proportion,  and 
simple  problems  involving  squares  or  square  roots,  such,  for 
example,  as  the  areas  of  circles.  It  is  safe  to  say  that  one 
person  out  of  three  cannot  tell  where  to  put  the  decimal 
place  in  the  result    unless  by  a   separate   effort   of  mental  or 

pencil -iu'1  paper  aritl tie       Many  people  do  not  understand 

the  use  of  an  inverted  rule,  and  those  who  can  work  out 
compound  interest  and  trigonometrical  calculations  are  the 
ion.  The  popularity  of  the  Gravet  rules  arc  due,  not  so 
much  to  the  excellent  arrangemenl  of  the  cales,  as  to  their 
admirable  clearne  .  and  the  extraordinary  accuracy  of  the 
dividing;  but  so  powerful  a  weapon  is  a  Gravel  rule  that  its 
use  is  well  worth   studying.     There  are,  of  course,  other  rules 

of  more  or  less  English  make,  mode  of  manufacture  being 

to  take  a  genuine  Tavernier-Gravel  rule  and  to  cut  out  the 
mil.'  i  i  name. 

Tl before   us   i     a  disappointment,  the  introductory 

■  ■'  Lcademical    and    obscun ,    and    t  he    numerous 

ot  >    bi  en  worked  out   by  logarithms  and 

i      i       i i 

than  can  be  l  ial    tiler's  rule.      Ml  the  older  books 

full  o  points  "  or  conversion 

pro\  ids  a  fen   ol  these  on  a  slip 
i  a  i  ul.'.      In  i  he  present  work,  two 
uthor  at  tern] 
'  wo  Factoi  i, 
T  >  rem<  ml 

ii  is  tot h  lur  :iu-  ne i  j 

i  hi 
authoi  h  .  ,  mplicate  bis  fac 

:       "  imot 1 1    , 

millimi   i 

:l    Vl  ■  ;.  unity. 

Bui    n  hat     127mm.     5in  .    we   at  once 


obtain  a  suitable  and  simple  setting  for  the  conversion 
required."  It  is  true  that  O03937  is  an  inconvenient  setting, 
but  why  not  adopt  25-4mm.  =  lin.,  as,  indeed,  everybody  does; 
it  is  an  easy  setting,  and  is  correct  to  about  1  in  50,000.  For 
conversion  of  feet  per  minute  into  miles  per  hour,  the  author 
gives  the  factors  264  and  3,  but  the  single  factor  88  is  exactly 
the  same  value,  it  is  familiar  to  most  people  who  have  to  do 
with  miles  per  hour,  because  it  is  so  easily  remembered.  The 
double  factors  given  by  the  author  do  not  seem  to  present 
any  advantages  whatever,  for  when  one  factor  is  incon- 
venient to  set,  the  reciprocal  is  always  available  at  the 
other  end  of  the  rule,  and  if  neither  is  convenient,  it 
is  clear  that  an  attempt  is  being  made  to  force  the  slide  rule 
beyond  its  limits  of  accuracy.  If  a  few  factors  only  are 
wanted  they  can  be  written  on  the  back  of  a  slide  rule  ;  if  a 
complete  and  accurate  collection  is  needed,  nothiug  can  be 
better  than  Mr.  Latimer  Clark's  "  Dictionary  of  Metric 
Measures,"  in  which  all  the  reciprocal  values  are  to  be  fouud, 
thus  giving  a  choice  for  convenient  setting.  In  his  examples 
on  mensuration  we  find  the  following  two  successive  problems  : 
To  find  the  circumference  in  feet  of  a  pulley  17in.  in  diameter, 
"  Set  191  on  C  to  50  on  D,  and  under  17  on  C  read  4-45fc.  on 
D."  But  why  not  set  12in.  against  -n-,  and  against  17  read  the 
result  ?  Again,  "  Given  the  diameter  of  a  circle,  to  find  its 
area.  Set  164  on  C  to  185  on  D,  and  over  any  diameter  on  D 
read  area  on  B."  But  why  burden  the  memory  or  the  back  of 
the  rule  with  the  numbers  164  and  185,  when  everybody  who 
uses  a  slide  rule  knows  that  the  area  of  a  circle  of  diameter  2 
is  -1  The  ordinary  way  of  finding  areas  of  circles  on  a  slide  rule 
is  to  set  2  on  C  (that  is,  4  on  B),  against  ir  on  A.  On  the  next 
page  the  author  speaks  of  setting  3-1416  on  B.  Most  rules  have 
a  special  mark  at  -,  why  not  say  tt?  To  set  the  final  6  on  the 
B  slide  would  need  a  rule  about  6ft.  to  8ft.  long.  In  a  steam 
engine  problem  the  author  directs  42,016  to  be  set  on  1!  In 
an  example  of  compound  interest  to  find  the  amount  of  £500 
at  5  per  cent,  for  six  years  the  author  gives  the  following 
directions: — "Set  L  H  index  of  C  to  £1'05  ou  D,  and  read 
the  index  on  the  scale  of  equal  parts  ou  the  underside  of  rule, 
0  0212."  We  have  attempted  this  on  a  fine  50-cm.  Gravdt 
rule  which  we  habitually  use.  To  begin  with  we  find  we  must 
set  the  index  of  D  to  1'05  on  C,  instead  of  the  reverse,  in 
order  to  open  the  beginning  of  the  number  scale  on  the  back, 
and,  having  done  so,  by  a  displacement  of  10A  millimetres,  we 
find  the  number  scale  reads  a  little  more  than  0"021.  This 
scale  on  our  rule  is  50  cm.  long,  aud  is  divided  into  one 
thousand  half-millimetre  divisions.  We  admit  that  the  "little 
more  "  may  be  a  2,  since  the  author  has  probably  worked  it 
out,  but  as  it  is  represented  by  a  length  of  one  tenth  of  a 
millimetre,  it  is  difficult  to  read  with  accuracy. 

This  work  is  not  likely  to  induce  anybody  to  use  a  slide  rule 
unless,  indeed,  by  giving  a  false  idea  of  the  accuracy  which  is 
possible,  ami  is  not  of  much  use  to  thus.'  who  are  fairly  familar 
wit b  the  instrument . 

Electric  Transmission  of  Energy.     Bj  Gisi  bei  Kapp.      Whittaker 
l.'ii.     1894.)     Fourth  - 

In  hi:  resembling  the  former  editions,  the 

present    issue    of  this    work    Iris    in    its    contents   tindei" 

complete  revolution.  Originally,  principally  :i  collection  of 
descriptions  of  actual  plant  for  electric  power  trail 
ni  actual  instances  of  the  use  .if  such  plant,  the  work  has  now 
transformed  int..  an  exposition  of  the  fundamental  and  general 
principles  of  electric  power  transmission.  Commencing  with 
the    elementary    th  orema    of    electromagnetic    energy    and 

the    fundamental 

in    ideal    dyuamo,   motor    and    oin  ii        from 

this  he  |  '  ;raphioal  discussions  and   the  use  of  curves. 

The    cla  ■  stems    follows,    and     in    t  he    same 

Hitli'.i-  disposes  of   the    whole 
tinuouE       ■  tnsmission,       rime    ohapters    following  are 

.h'\  "i. '.I    i  .     It  ii  ii  itr   .in  rent  -.    a    Bubjecl    «  hid 

i  of  1  hi'  1 Is   i  ban  ;in\  other  single  - 

ili.'i  nil  e  curi '  ui  I 
double  and  multiple  phase  machinery  are  thoroughly    md  com- 
pletely st u. l;    I  ■  heorel ical  pi inciples  ire  c  u icerned. 
I                     ipter  oomprises  a  Bubject    which  waa   much  more 
extensively  treated  in  the  former  editions,  but    which  b 
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suffered  very  considerably  by  compression,  namely,  the  line 
and  its  relation  to  capita]  outlay,  working  axpensea  and  the 
choice  of  systems.  The  concluding  chapter  is  devoted  to  a 
number  of  examples  of  dynamos  and  motors  for  use  in  the 
various  systems  of  working,  and  it  is  very  tastefully  illustrated 
with  pioturesof  the  various  machines.  There  is,  on  the  whole, 
a   lamentable   scarcity  of   scale   drawings,  and   an   absence   of 

a  from  the  few  diagrams  which  an  drawn  to  scale.  It 
will   be   seen,    then,    by   those   who   are   acquainted   with    Mr. 

's  former  editions  of  his  work,  that  a  complete  revision 
has  been  undertaken  and  that  an  entirely  new  scheme  has 
been  followed  in  the  revising.  Whether  the  general  useful 
ness  of  the  work  has  been  euhauced  thereby  probably  remains 
to  be  seen,  for  the  treatise  can  no  longer  be  taken  as  adequately 
covering  the  ground  indicated  by  its  title.  Yet,  even  though 
as  a  general  treatise  it  may  have  suffered,  there  is  no  doubt 
that  Mr.  Kapp's  book  is  a  very  complete  treatise  on  one  par- 
ticular branch  of  electric  power  transmission — some  will  say  it 
is  the  most  important  branch — the  alternate  current  systems. 

The  Telephone  Handbook.  By  H.  L.  Webb.  Chicago:  Electrician 
PubUshiiig  Company.     1894.) 

Although  this  compact  and  handy  little  book  makes  no  pre- 
tension to  be  considered  a  complete  treatise  of  the  telephone, 
even  as  it  exists  in  America,  yet  it  contains  a  great  deal  of 
useful,  practical  information  on  the  subject,  which  is  lament- 
ably absent  from  many  more  pretentious  works.  The  author 
is  a  good  writer,  and  he  knows  how  to  compress  into  clear, 
terse  language  a  quantity  ot  really  valuable  material.  In  reading 
the  little  manual  one  gets  the  impression  that  the  writer  has  an 
intimate  and  close  acquaintance  with  the  actual  construction 
and  working  of  telephone  circuits  and  appliances.  Of  theory 
there  is  little  or  none  in  the  book;  it  has  been  wisely  omitted. 
There  is  a  number  of  descriptions  of  the  various  transmitting 
and  receiving  apparatus  which  have  been  invented  ;  some  of 
these  being  perhaps  a  little  ancient,  but  for  the  most  part 
apparatus  now  in  actual  use  on  public  and  private  lines. 
The  writer  possibly  stretches  the  point  a  little  where  he  thinks 
it  necessary  to  instruct  his  readers  in  the  morphology  of  the 
human  vocal  and  auditory  apparatus  Or,  if  not,  why  stop 
short  at  the  throat  and  ear  ;  why  not  discuss  the  morphology 
and  physiology  of  the  lungs  and  heart — and  especially  of  the 
liver — of  the  mortal  subscriber?  However,  only  a  trilling 
space  is  devoted  to  thtss  unnecessary  matters. 

On  the  subject  of  telephone  circuits  the  author  gives 
abundant  information,  considering  the  small  space  at  his 
disposal ;  the  chapters  on  line  construction,  metallic  circuits, 
underground  wires,  inspection  and  maintenance,  and  exchange 
working  having  a  very  practical  ring  about  them.  The  author 
gives  detailed  instructions  in  these;  instead  of  the  silly,  obvious 
platitudes  which  pass  for  practical  hints  iu  some  books,  and 
which  remind  one  of  the  guide  to  etiquette  which  opened  by 
advising  the  reader  "  not  to  spill  coffee  on  his  shirt  front.'' 
Private  house  circuits  are  not  very  fully  treated  ;  but  in  so 
small  a  book,  where  so  many  good  things  are  provided,  it 
would  be  hypercritical  to  clamour  about  "sins  of  omission." 

The  Electric  Central  Stations  at  Cologne  and  Amsterdam. 

By  Cakl  Cobbper.     Translated  l'ru'ii  the  German  by  Clarence  I'. 

Feldmann-.  [London:  The  International  Elei         i  Leipzig: 

Roder.) 
In  this  elegantly  designed  volume  we  have  a  bound  port- 
folio of  a  large  number  of  double  page  plates  of  two  of  the 
electric  central  stations  equipped  by  the  Helios  Company,  of 
Cologne-Ehrenfeld,  together  with  two  well-illustrated  descrip- 
tive accounts  of  the  character  and  working  of  the  alternate- 
current  plant  at  these  stations.  The  work  has  been  written 
and  produced  by  the  able  Managing  Director  of  that  Com 
pany,  and  has  been  translated  into  English  by  a  well-known 
contributor  to  our  columns.  As  the  physical  magnitude 
and  artistic  nature  of  the  volume  is,  per  haps,  the  first 
thing  to  strike  the  eye — though  113-  no  means  the  only 
praiseworthy  feature  in  the  work  -it  may  put  matters  on 
a  better  footing  if  we  first  of  all  enumerate  these  physical 
characteristics.  The  book  is  --]in.  deep  and  15iin.  in  width; 
and  it  is  bound  in  thick,  stiff  imitation  leather  covers, 
with  strong  leather  edges  to  the  binding.     There  are  in  all 


33  double-page  plates  on  stout  cardboard,  13  of  which  are 
devoted  to  Cologne  and  20  to  Amsterdam.  Besides  these 
there  are  no  less  than  GO  large  textual  illustrations,  main 
of  them  nearly  half  a  page  in  size,  and  some  of  them  artis- 
tically coloured.  There  are  32  pages  devoted  to  descriptive 
latter-press.  Each  of  the  two  >ets  of  plates  commences  with  a 
plan  of  the  town  showing  the  network  of  electricil  conductors, 
and,  in  the  case  of  Amsterdam,  a  separate  scale  drawing  for 
the  primary  and  secondary  mains  is  also  given.  The  other 
plates  include  plans,  elevations,  sections,  and  detailed  drawings 
of  the  plant,  and  external  and  internal  views  of  the  station 
buildings  and  their  several  rooms  and  departments.  The 
greater  number  of  the  plates  are  drawn  to  a  given  scale. 
Turning  now  to  the  letterpress,  we  find  the  translator  calling 
attention  to  the  fact  that  so  much  has  been  said  in  favour  of 
and  against  alternate-current  stations,  that  the  publication  of 
reliable  figures,  based  upon  the  results  attained  in  actual 
stations,  may  be  of  some  interest.  He  is  quite  right;  it 
is  just  that  very  publication  of  reliable  figures  which  alter- 
nate current  station  engineers  in  this  country  are  so  shy 
about,  and  which  is  so  much  wanted,  in  order  that  a  really 
fair  and  practical  comparison  between  the  several  systems  of 
electric  supply  may  be  undertaken.  We  are  rejoiced  to  see  that 
the  authorities  of  these  two  continental  central  stations,  which 
are  equipped  with  Helios  plant,  are  not  afraid  of  doing  this  ; 
and  it  is  a  further  satisfaction  that  they  have  a  series  of  very 
creditable  performances  to  recount.  We  could  only  wish  that  as 
much  had  been  published  about  any  single  one  of  our  British 
stations  equipped  with  alternating-current  plant.  After  the 
introductory  part,  the  first  section  of  the  letterpress  is  devoted 
to  a  description  of  the  Cologne  station,  which  supplies  power  on 
the  high-pressure  transformer  system,  the  generators  being  run 
in  parallel  on  a  primary  network.  Every  part  of  the  plant  is 
minutely  detailed.  The  next  section  deals  in  a  similar  manner 
with  the  Amsterdam  station,  the  electrical  system  in  which  is 
the  same  as  at  Cologne ;  and  this  section  concludes  with  a 
number  of  day  and  night  load  curves,  receipt  curves,  and 
highest-load  curves  for  this  town.  In  the  third  section  the  trans- 
formers, meters,  motors,  and  other  devices  are  described,  some 
efficiency  curves  of  the  transformers,  and  some  caudle-power  or 
light  distribution  polar  curves  for  the  arc  lamps,  being  included. 
These  latter  have  already  been  published  in  our  columns  (see 
Tin  Electrician,  Vol.  XXX III.,  page  543.).  The  last  section,  on 
"  Results,"  will  be  most  closely  examined  by  electrical  engineers; 
for  herein  we  have  not  only  the  statement  of  the  performance 
of  the  plant  at  each  of  the  stations,  but  the  author  has  also 
been  at  considerable  pains  to  give  a  careful  comparison  of  these 
two  sets  of  results.  The  numerous  tables  in  this  section  are 
decidedly  instructive  and  valuable.  We  can  only  comment  on 
one  or  two  of  the  several  features  in  the  analysis.  The  600-H.P. 
engines  at  Amsterdam — the  newer  station — are  stated  to  have 
been  cheaper  than  those  at  Cologne  ;  while  it  is  found  that  the 
working  costs  of  the  engines  are  lower  at  Cologne  than  at 
Amsterdam.  With  a  load  of  about  300  kilowatts,  the  engines 
at  the  former  place  gave  840  watts  per  kilogramme  of  coal 
per  hour  (cheap  slack),  while  at  the  latter  the  yield  was  only 
715  watts.  The  cost  of  lubrication  also  appears  to  be  higher 
with  the  cheaper  engine.  With  regard  to  the  boilers  it  has  been 
found  that  two  slightly  worked  boilers  will  produce  a  given 
amount  of  steam  pier  hour  as  one  full  steaming  boiler,  only 
with  the  additional  supply  of  from  15  1  '    more  coal; 

a  fact  which  seems  to  put  limitations  to  the  hypothesis  that  an 
underworked  boiler,  if  not  very  much  underworked,  is  not  less 
efficient  than  a  fully  worked  one.  It  is  instructive  to  find  the 
experienced  manager  of  the  Helios  Company  stating  that  "  the 
advantages  of  the  Amsterdam  (boiler)  plant  are  the  large 
water  spaces,  the  easy  firing  and  large  evaporating  surfs 
an  opinion  which  some  eminent  authorities  in  this  country 
have  been  at  great  pains  to  combat  and  pooh  pooh,  .n  bo  far  as 
the  large  water  space  and  ample  evaporating  are  is  are  concerned, 
Will   tli  get  settled,  we  wonder. '     If  they  do, 

it  will  be  by  nothing  more  than  the  continual  publication  of 
facts  and  experiences  such  as  only  station  managers  are  in  the 
ri  to  Bupply.  We  will  not  quoti  nor  comment  further 
on  this  excellent  literary,  artistic,  and  highly  technical  pro- 
duction; but  will  express  the  hope   that   many  of  our  readers 
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will  turn  to  the  actual  book  itself  for  the  abundant  instruction 
which  it  affords.  As  a  fixture  for  a  library  or  office  the  volume 
would  be  excellent  ;  but  « e  cannot  recommend  our  readers  to 
use  it  as  a  pocket-book — it  is  so  heavy  ! 

The  Magnet  Hand  Telephone.  By  N.  Hughes.  (New  York  :  Spoil 
and  Chamberlain.  London  :  E.  and  F.  N.  Spon.  1894.) 
This  book  professes  to  be  an  account  of  the  construction, 
fitting  up,  and  use  of  the  Bell  telephone,  and  it  comprises 
some  SO  small  pages  in  large  type.  There  is  very  little  in 
the  book  ,  and  what  there  is  is  either  so  obscure  that  it  is 
impossible  to  say  what  is  exactly  meant,  or  else  it  is  irrele- 
vant or  wrong.  The  following  sentence  seems  to  combine  a 
little  of  all  three  qualities  : — "  Iron  to  conduct  as  well  as 
copper  would  have  to  be  12  times  the  sectional  area  of  copper. 
But  when  we  consider  high  voltages,  that  is,  many  thousands 
of  volts,  rubber  and  glass  will  be  found  to  act  in  a  somewhat 
contrary  manner."  In  matters  of  practical  detail,  too,  such 
little  as  there  is  cannot  be  relied  on  ;  the  writer,  for  example, 
gives  a  sectional  diagram  of  the  mouthpiece  in  which  the 
diaphragm  is  shown  with  a  very  decided  camber,  as  if  it  were 
a  spherical  shell.  The  rigidity  of  such  a  diaphragm  would  be 
fatal  to  good  working. 


THE   CHEMICAL   THEORY  OF  ACCUMULATORS.-VI. 

BY    E.    J.    WADE. 

(Concluded  from  page  725,    Vol.  XXXIII. ) 

The  reactions  that  occur  when  charging  secondary  cells 
must  necessarily  depend  on  those  of  discharge,  the  one  being 
the  reverse  of  the  other  as  far  as  the  ultimate  products  are 
concerned  ;  that  is  to  say,  if  lead  and  lead  peroxide  are  both 
converted  into  lead  sulphate  on  discharge,  on  charge  lead 
sulphate  is  converted  back  to  lead  and  lead  peroxide  :  if  only 
lead  monoxide  is  produced  on  discharge,  then  the  charging 
reactions  will  be  similarly  modified.  The  same  thing  holds 
good  of  the  electrolyte.  If  on  discharge  hydrogen  sulphate  is 
absorbed  and  water  eliminated,  water  must  be  absorbed  and 
hydrogen  sulphate  eliminated  when  charging.  In  any  case 
the  cycle  of  changes  must  be  such  that  the  cell  is  restored  to 
exactly  the  same  state  on  its  completion  as  at  its  commence- 
ment ;  for  the  cumulative  effect  of  any  reactions  not  complying 
with  this  condition  will  ultimately  destroy  the  reversibility 
of  the  cell  altogether,  and,  as  a  matter  of  fact,  these  do  in 
practice  determine  its  efficiency  and  life. 

In  the  third  article  of  this  series  it  was  stated  that  if  the 
chemical  reactions  when  charging  were  exactly  the  reverse  of 
those  occurring  when  discharging,  then  the  back  or  counter 
E.M.F.  in  the  former  case  would  be  exactly  the  same  as  the 
E.M.F.  generated  in  the  latter  case.  Now,  in  practice,  this 
never  happens.  Even  after  full  allowance  has  been  made  for 
the  internal  resistance  of  the  cell,  the  charging  E.M.F.  is 
always  higher  than  the  discharging  E.M.F.  by  some  consider- 
able amount.  As  a  typical  case  to  illustrate  this  point  the 
sun  given  in  Fig.  2  have  been  constructed  from  data 
furnished  by  Prof.  Ayrton  in  his  Paper  on  the  "Working 
Efficiency  of  Secondary  Cells."  Curve  b  shows  the  variation 
of  E.M.F.  oi  a  cell  while  discharging,  expressed  in  relation  to 
the  ampere  houi  i  contained  in  the  cell,  the  point  at  which  the 
discharge  is  stopped  !,,  mg  arbitrarily  assumed  to  correspond  to 
emp<  1 1  icns.       It    is  really,  1  hotel',  .re.  t  lie  old  man  discharge  curve 

of  E.M.F.   (which  is  expressed  in   terms  of  the  ampere-hours 
liven  out    from   tht   cell)  but  plotted  backwards;  a  is  a  similar 
harging  curve,  and  i    of  the  usual  well  known  Form,  for  in  this 
>hove,  t be  ampere  hours  put  into 
tin  cell  and   the  amperi  bo  ted  in  tht  cell  are  one  and 

the    ame  thing.     By  plotting  the  two  ourves  in  this  way,  so 
thai  points  in  tbi  d  line  correspond  to  sine 

ht  ion    "'   I  hi  ■■  jards  the  am]  en  hours  it  conl  ains,  in 

bol  h   operations,  a   verj    inten  i    tupai  ison  may  1 1 

between  tl at  d  one  which  brings  oul  relations  to  each  other 

t hit  might  uol  ot in  i u isi   bi   n 

It    will  l bserved   thai    Foi    approximate!]  the   lust   two 

thirds  of  the  charge    <  be   I    Ml     i    lie  hi  i    than   thai 

onBtant 


amount — in  this  instance,  nearly  014  volt;  but  that  from  this 
point  onwards  the  difference  between  them  continually  in- 
creases until  the  cell  is  quite  full,  and  even  after  that  the 
E.M.F.  still  continues  to  rise.  The  only  attempt  to  explain 
the  high  E.M.F.  of  the  cell  when  charging  appears  to  have 
been  that  of  Messrs.  Gladstone  and  Hibbert,  who  ascribe  it 
entirely  to  the  local  strengthening  of  the  acid  in  and  around 
both  electrodes  consequent  upon  the  reduction  of  the  lead  sul- 
phate they  contain.  This  theory,  though  extremely  plausible, 
is  hardly  consistent  with  the  whole  facts  of  the  case.  If  it 
were  correct,  then  the  local  weakening  of  the  acid  on  discharge 
ought  to  be  equally  marked  provided  the  current  in  both  cases 
is  the  same,  and  the  accompanying  E.M.F.  as  much  too  low  as 
the  other  is  too  high.  Instead  of  this  it  will  always  be  found 
that  throughout  the  greater  portion  of  the  discharge  the 
E.M.F.  is  but  very  slightly  below  what  is  required  to  corres- 
pond to  the  strength  of  acid  indicated  by  a  hydrometer  inserted 
in  the  main  body  of  the  liquid.  This  may  be  readily  seen  by  refer- 
ence to  the  discharge  curve  6  (Fig.  2).  At  the  commencement, 
when  only  six  ampere-hours  have  been  taken  from  the  cell,  its 
E.M.F.  is  2-04  volts,  which  corresponds  to  acid  of  specific  gravity 
F205  (see  Fig.  1,  article  No.  4)  ;  while  towards  the  end,  when 
only  10  ampere-hours  remain  in  the  cell,  its  E.M.F.  is  two 
volts,  corresponding  to  acid  of  specific  gravity  1-165,  and  these 
figures  are  approximately  the  same  as  those  actually  observed. 
If  the  same  points  are  taken  on  the  charging  curve,  it  will  be 
found  that  the  E.M.F.  at  one  of  them  is  2-13  volts, corresponding 
to  acid  of  specific  gravity  F300,  and  at  the  other  2-22  volts, 
corresponding  to  acid  of  specific  gravity  1  '400 — values  far  above 
that  ever  attained  by  the  bulk  of  the  acid. 
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Fig.  2. 

Besides  this,  the  experiments  of  Messrs.  Duncan  and 
Wiegand  have  proved  conclusively  that  diffusion  from  the 
interior  of  the  electrodes  takes  place  most  easily  and  rapidly 
when  a  cell  is  fully  charged,  and  becomes  more  and  more 
impeded  as  the  charge  is  withdrawn,  owing  to  the  clogging  up 
of  the  pores  of  the  active  material  with  lead  sulphate.  It 
follows,  therefore,  that  if  the  difference  between  the  E.M.F. 'a 
of  charge  and  discharge  were  caused  by  imperfect  diffusion,  it 
would  be  greatest  when  a  cell  was  empty,  and  least  when  full ; 
whereas  a  reference  to  Fig.  2  will  show  that  exactly  the 
opposite  is  the  case. 

The  most  conclusive  proof,  however,  that  the  high  charging 
E.M.F.  caunot  be  ascribed  to  the  rapid  accumulation  in  the 
electrodes  of  the  sulphuric  acid  liberated  by  their  reduction, 
lies  in  the  fact  that  the  same  phenomenon  occurs  to  an  equally 
marked  extent  in  a  form  of  secondary  cell  in  which  theelec 
trodes  are  perfectly  solid  and  not  in  any  way  acted  upon  by 

the   electrolyte — namely,    Groves'  gas    cell      The    tl retioa) 

F.M.F.,  according  to  Thomson's  law,  due  to  the  combination 
of  oxygen  and  hydrogen  is  1  is  volte,  and  the  E  M.F.  of  these 
cells  when  discharging  is  always  below  tfhis  value  ;  but, 

theless,  the   F.  M.  !•'.  of  the   cell   when  charging   may  he  forced   up 

as  high  's  3  ■  volts  by  sufficiently  increasing  the  current 
density. 

To    aj  thai  this  is  merely  the  ordinary  well-known  pol 
tion  effeot,  alv  ed  when  dilute  sulphurio  aoid  is  decom- 

posed with  platinum  electrodes,  explains  nothing,  although  it 

is  the  usual  way  of  meeting  the  difficulty.  The  laws  of 
then In  inisln     -till    demand    that    appropriate    .  Iionueal    re 

musl    be    taking    place,   otherwise  tins   high    IV  F 
would  uol   exist,  and  to  discover  whal   these  are  requires  a 
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consideration  of  the  electrolysis  of  dilute  sulphuric  acid  in 
some  little  detail.  It  is  generally  assumed  that  the  acid 
breaks  up  under  the  action  of  the  current  into  hydrogen  (H-) 
at  the  negative,  and  sulphion  (SO1)  at  the  positive  electrode. 
According  to  modern  views  of  electrolysis,  some  portion  of  the 
hydrogen  sulphate  in  solution  already  exists  in  a  dissociated 
form  as  free  molecules  of  H°-  and  SO4,  which  are  attracted  to 
either  electrode  as  soon  as  a  difference  of  potential  is  set  up 
between  them,  their  place  being  at  once  taken  by  others;  so 
that,  if  this  assumption  is  correct,  the  water  plays  no  direct 
part  in  the  process,  but  merely  serves  as  a  solvent  and  a 
medium  in  which  dissociation  can  take  place. 

The  hydrogen  passes  oft  at  the  negative  electrode;  but  the 
sulphion  cannot  exist  in  a  free  state,  nor  can  it  in  the  case 
under  consideration  enter  into  combination  with  the  substance 
of  the  positive  electrode.  According  to  earlier  notions,  it 
reacted  with  the  water  present,  reforming  hydrogen  sulphate 
with  the  liberation  of  oxygen. 

S04  +  H2O  =  SO4H2  +  0. 

In  187s,  however,  Berthelot  discovered  persulphuric  acid 
[H2(S04)2],  and  showed  that  it  was  the  primary  product  at 
the  positive  electrode  when  dilute  normal  sulphuric  acid  was 
subjected  to  electrolysis.  According  to  this  theory,  the  free 
sulphion  combines  with  sulphuric  acid  instead  of  with  water, 
thus — 

H2S04  +  SO4  =  H2(S04)2, 
and  it  is  this  reaction  that  is  the  cause  of  the  high  E.M.F. 
required  to  produce  the  decomposition,  for  persulphuric  acid  is 
one  of  those  comparatively  rare  compounds,  termed  "  exo- 
thermic," whose  formation  is  accompanied  by  an  absorption  of 
energy,  and  which  liberate  energy  on  decomposition.  The 
compound  is,  however,  an  exceedingly  unstable  one  at  ordinary 
temperatures,  and  the  bulk  of  it  immediately  undergoes  decom- 
position at  the  electrode,  reacting  with  the  water  and  passing 
back  to  the  normal  acid  with  the  liberation  of  oxygen. 
H2(S04)2  +  H20  =  2H2S04  +  0. 

This  reaction,  no  doubt,  forms  part  of  the  electrolytic  series, 
and  the  energy  liberated  is  restored  to  the  circuit ;  but  the 
small  percentage  of  the  acid  that  diffuses  into  the  electrolyte, 
and  there  undergoes  a  more  gradual  decomposition,  gives  up 
its  energy  in  the  form  of  heat.  In  this  case,  however,  the 
decomposition  is  not  such  a  complete  one,  and  generally  takes 
place  in  two  stages,  hydrogen  peroxide  being  the  intermediate 
product,  and  afterwards  breaking  up  into  water  and  oxygen. 
H2(S04)2  +  2H20  =  2H2S04  +  H202, 
H202  =  H2O  +  0. 

Returning  now  to  the  case  of  ordinary  storage  cells,  it  becomes 
easy  to  see  how  the  reactions  just  considered  are  modified  by 
the  introduction  of  lead  electrodes  ;  and  the  explanation  takes 
the  same  lines  as  those  already  laid  down  by  Dr.  Armstrong 
and  Mr.  Robertson,  who  in  their  turn  largely  base  their  ex- 
planation on  Prof.  Marshall's  researches  into  the  formation  of 
persulphuric  acid  and  the  persulphates. 

To  consider  the  positive  electrode  first.  At  the  end  of  the 
discharge  this  consists  very  largely  of  lead  sulphate,  and  the 
free  sulphion  first  enters  into  combination  with  it  to  form  lead 
persulphate  [Pb(SO')2], 

PbS04  +  S04  =  Pb(S04)2, 
which  then  reacts  with  two  molecules  of  water  producing  lead 
peroxide  and  normal  hydrogen  sulphate. 

Pb(SO')2  +  L'H-'i  i  =  L'H-SO4  +  PbO2. 

At  the  commencement  of  the  charge,  when  a  large  quantity 
of  lead  sulphate  is  present,  no  doubt  nearly  the  whole  of  the 
sulphion  is  absorbed  in  this  way,  and  only  a  small  percentage 
reacts  with  the  hydrogen  sulphate  to  produce  hydrogen  pro- 
sulphate  as  shown  above.  The  latter  reaction  will,  however, 
begin  to  increase  in  amount  after  a  certain  point  has  been 
reached,  because,  as  the  lead  sulphate  is  gradually  converted 
into  peroxide,  less  and  less  remains  for  the  sulphion  to  act  upon. 

When  practically  all  the  lead  sulphate  is  reduced,  and  the 
electrode  thoroughly  peroxidised,  it  cannot  be  further  attacked, 
and  the  whole  of  the  sulphion  then  goes  to  form  persulphuric 
acid,  with  immediate  re-decomposition  and  liberation  of  oxygen  ; 
in  fact,  the  usual  phenomena  attendant  upon  the  electrolysis 


of  dilute  acid  with  platinum  or  other  unattackable  electrodes 
are  observed. 

It  can  now  be  seen  that  the  amount  of  the  difference  between 
the  curves  of  charge  and  discharge  E.M.F.  in  Fig.  2  is  really  a 
measure  of  the  proportion  of  persulphuric  acid  that  is  being 
produced  at  different  periods,  although  no  data  are  available 
that  will  enable  it  to  be  stated  in  absolute  figures.  As  just 
explained,  for  the  first  two-thirds  of  the  charge  it  remains 
fairly  constant,  then  it  goes  on  increasing  till  the  cell  is  fully 
charged,  and  even  after  that  it  goes  on  increasing  till  a  point 
is  reached  where  the  persulphuric  acid  decomposes  just  as  fast 
as  it  is  formed.  The  greater  the  density  of  the  charging  current 
the  higher  will  the  E.M.F.  rise  before  equilibrium  is  attained, 
and  this  is  exactly  what  in  practice  is  found  to  occur. 

The  chemical  actions  that  take  place  at  the  negative  elec- 
trode present  very  little  difficulty  and  are  easily  followed. 
Hydrogen  in  a  "nascent"  or  highly  active  condition  is  liber- 
ated, and  exerts  a  powerful  action  on  the  sulphate  or  other 
salts  of  lead  that  may  be  present,  reducing  them  to  the  metallic 
state  with  the  liberation  of  hydrogen  sulphate. 
PbSO'  +  H2  =  Pb  +  H2S04. 

Towards  the  end  of  the  charge,  when  the  reduction  is  near- 
ing  completion,  the  surplus  hydrogen  commences  to  pass  off  in 
a  gaBeous  state,  and  in  rapidly  increasing  quantities.  Indirect 
evidence  regarding  the  nature  of  some  of  the  chemical  changes 
that  take  place  in  storage  cells  may  be  derived  from  an  exami- 
nation of  the  variations  in  temperature  during  charge  and  dis- 
charge. In  both  cases,  provided  the  whole  of  the  reactions 
were  absolutely  electrolytic,  no  heat  should  be  generated  except 
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that  due  to  the  electrical  resistance  of  the  cell,  and  any  rise  of 
temperature,  beyond  what  can  be  accounted  for  in  this  way, 
must  be  ascribed  to  wasteful  unelectrolytic  heat-producing 
actions,  including  what  is  generally  known  as  "  local  action." 

Unfortunately  the  data  bearing  on  this  question  is  extremely 
meagre,  being  comprised  in  a  few  experiments  of  Messrs.  Dun- 
can and  Wiegand,  and  of  Messrs.  Ayrton,  Lamb,  and  others. 
Curve  a,  Fig.  3,  is  taken  from  the  published  researches  of  the 
latter  gentlemen,  and  shows  the  rise  in  temperature  of  a  cell 
when  being  charged,  while  curve  b  shows  the  fall  in  tempera 
ture  during  discharge.  Upon  calculating  out  the  amount  of 
liberated  heat  to  which  this  rise  in  temperature  corresponded, 
it  was  found  to  far  exceed  that  due  to  the  electrical  resistance 
of  the  cell,  and  in  fact,  it  was  equivalent  to  17  per  cent,  of  the 
total  amount  of  energy  put  into  the  cell  while  charging. 
Thereupon  the  authors  make  the  following  very  practical 
suggestion,  which  is  best  given  in  their  own  words  : — "  In 
order,  then,  to  improve  accumulators,  what  has  to  be  especially 
sought  for,  and,  if  possible,  then  prevented,  is  that  chemical 
action,  which,  in  the  case  of  the  cells  we  were  using,  keeps  the 
mean  temperature  of  the  cells  about  O7°0.  above  that  of  the 
air.  This  chemical  action  is  very  possibly  quite  distinct  from 
the  reversible  one  which  accompanies  the  storing  up  of  the 
electrical  energy,  and  its  subsequent  liberation." 

Now,  all  the  evidence  seems  to  be  in  favour  of  the  action 
in  question  being  the  generation  and  subsequent  decomposition 
of  persulphuric  acid,  which  has  just  been  dealt  with  at  some 
length  in  explaining  the  charging  reactions,  and,  in  fact,  if 
this  does  occur  it  follows  as  an  absolute  necessity  that  it  must 
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be  accompanied  by  an  evolution  of  heat  just  such  as  is  actually 
observed.  It  will  be  noticed  how  comparatively  slowly  the 
temperature  rises  during  the  first  two-thirds  of  the  charge 
when,  as  has  been  shown,  the  production  of  persulphuric  acid  is 
small ;  how  rapidly  it  rises  during  the  last  third  of  the  charge, 
and  how,  as  might  be  expected,  it  still  goes  on  rising  after  the 
cell  is  quite  full,  proving  beyond  a  doubt  that  it  is  not  due  to 
any  reactions  taking  place  in  the  electrodes  themselves. 

Unfortunately,  there  does  not  appear  to  be  much  probability, 
or  even  possibility,  of  doing  away  with  this  wasteful  reaction  in 
question,  as  it  appears  to  be  a  fundamental  one  involved  in  the 
electrolysis  of  dilute  acid  under  any  circumstances. 

No  conclusions  can  be  drawn  from  the  discharge  curve  b 
without  the  rate  at  which  the  cell  would  cool  if  no  heat  were 
being  generated  is  known,  or,  better  still,  the  rate  at  which  it 
would  cool  if  the  only  heat  generated  were  that  due  to  the 
passage  of  the  current  through  the  internal  resistance  of  the 
cell.  These  are  given,  respectively,  in  curves  c  and  d.  It  is 
now  at  once  apparent  that  a  gradually  increasing  generation 
of  heat  is  taking  place  throughout  the  whole  of  the  discharge, 
but  that  at  no  period  is  it  as  much  as  that  generated  while 
charging.  The  amount  is  far  too  small  to  be  due  to  any  of  the 
main  discharge  reactions  b  ing  merely  heat  producing  ;  in  fact, 
that  so  little  heat  is  generated  is  one  more  proof  of  the 
impossibility  of  any  such  action.  Another  explanation  that  at 
first  sight  appears  possible  is  that  it  is  caused  by  the  gradual 
breaking  up  of  the  hydrogen  persulphate  and  hydrogen  peroxide 
left  over  from  the  previous  charge,  which  in  these  experiments 
only  ceases  immediately  before  the  discharge  begins.  But,  if 
this  were  the  cause,  the  generation  of  heat  would  be  greatest  at 
first,  and  then  gradually  die  away,  instead  of  which  exactly  the 
opposite  takes  place. 

It  appears  more  probable  that  the  heat  is  really  due  to  a 
cause  which  was  pointed  out  in  the  fourth  article  of  this  series 
as  certain  to  produce  such  an  effect — namely,  imperfect  diffu- 
sion. Every  practical  cell,  however  well  designed,  must  suffer 
to  some  slight  extent  from  this  cause,  and  moreover,  as  the 
discharge  proceeds  and  the  active  material  becomes  more  and 
more  choked  up  with  sulphate,  it  will  become  more  and  more 
marked  ;  and  this  is  precisely  what  happens. 

While  the  amount  of  heat  liberated  during  the  discharge 
does  not  under  any  circumstances  appear  to  be  large,  the 
remarkable  observation  has  been  made  that  sometimes  there 
is  actually  an  absorption  of  heat  during  this  process.  In  some 
of  Prof.  Ayrton's  experiments  the  temperature  of  the  cell  at 
the  end  of  the  discharge,  instead  of  being  0  6  '  above  that  of 
its  surroundings,  as  shown  in  Fig.  3,  had  dropped  to  the  same 
level  or  slightly  below  the  surrounding  temperature,  and,  as  it 
will  be  seen  from  curve  c  that,  even  if  the  only  heat  generated 
were  that  due  to  the  cell's  internal  resistance,  its  temperature 
ought  still  to  be  0  2  in  excess,  this  represents  an  absorption 
of  heat.  Unfortunately,  beyond  the  temperature  at  the  com- 
mencement and  the  end  of  the  discharge,  no  other  or  inter- 
mediate readings  were  taken,  so  that  it  is  impossible  to  say 
what  was  the  form  of  the  discharge  curve  in  these  instances, 
or  whether  the  heal  was  being  absorbed  throughout  the  dis- 
charge. From  tie'  nature  of  the  corresponding  curve  for  the 
rise  of  temperature  during  the  charge  that  followed  (see 
curve    -,    I  i'  ill    appear    probable    that    this    was 

not  the  case,  and  that  it  only  began  to  take  place  to- 
wards the  fag  end  of  the  discharge.  If  this  is  so,  it  would 
imply  that  the  effect  must  lie  due  to  some  reactions  which 
commence    about    that    time,   ami    it    is    possible   it    may  be 

in   some  waj    e< I    with    the   slight    formation   of   lead 

peroxide  that    is  sometimes   observed    to   take   place   at    the 

trode.      (Ireat     difficulty    lias    always    been    e\|ie 

rie 1  ni  explaining  this  phenomenon,  and  in  deciding  where 

the  whole  of  the  energy  i essary  for  its  aooompli  bment  oan 

bi  obtained  from,  but   on  the  supposition  of  an  absorption  of 

heat    i  he  phi  i •    bi  come    'e  explainable.     Lead   pel 

oxide  could  not  be  produced  without  the  formation  of  an 
equivalent  quantity  of  persulphuric  acid,  and  it  has  been 
alread  j  st  ited  t  bat  I  his  compound  does  ibsorb  beat  in  I  he 
.  while  the  amount  of  acid  generated  would  form  too 
small    i  ;e  of  t  he  bull  1 1  rolj  te  to  ui 

■  .n  and  give  up  its  heat    i 


The  usual  explanation  of  the  cooling  of  the  cells  during  dis- 
charge is  to  say  that  just  as  heat  is  generated  when  water  is 
added  to  acid,  so  heat  is  absorbed  when  the  acid  is  withdrawn 
from  the  water  again  ;  or,  more  vaguely,  it  is  ascribed  to  the 
dissociation  of  fresh  molecules  of  acid  necessary  to  replace  those 
used  up  ;  but  these  actions  form  part  of  the  electrolytic  re- 
actions of  the  cell,  and  help  to  determine  its  E.M.F.,  and  they 
cannot  be  used  over  again,  therefore,  to  account  for  the  cooling 
effects. 


ELECTRICAL  SCIENCE    AT  THE   FISHMONGERS' 
HALL. 

On  Wednesday,  October  24th,  a  large  number  of  electricians 
were  the  guests  of  the  Prime  Warden  and  Court  of  Assistants  of  the 
Fishmongers'  Company  to  meet  Sir  John  Pender,  G.C.M  G.,  M.P., 
at  a  dinner  given  at  their  Hall.  Lieut. -General  Sir  Evelyn  Wood, 
V.C.,  G.C.M.G.,  the  Prime  Warden,  presided.  Amongst  those 
present  were  Sir  F.  Abel,  Bart.,  Capt.  Sir  Douglas  Galton,  Sir  H. 
Mance,  Sir  Albert  Cappel,  Mr.  A.  Siemens,  Major-Gen.  C.  E. 
Webber,  Mr.W.  H.  Preece,  Prof.  G.  C.  Foster,  Prof.  D.  E.  Hughes, 
Mr.  S.  D.  Gladstone,  Prof.  W.  C.  Unwin,  Mr.  J.  Bayly,  Mr.  W. 
Crookes,  Mr.  A.  Brown,  Mr.  E.  Cunliffe-Owen,  Prof.  S.  P.  Thomp- 
son, Mr.  W.  M.  Mordey,  Mr.  J.  W.  Swan.  Mr..W.  H.  Massey, 
Prof.  J.  A.  Fleming,  Prof.  J.  Perry,  Mr.  J.  Denison  Pender, 
Dr.  J.  Hopkinson,  Prof.  W.  G.  Adams,  Mr.  C.  E.  Spagnoletti,  Mr. 
R.  E.  Crompton,  and  Prof.  W.  E.  Ayrton. 

In  proposing  the  toast  of  Electrical  Science,  coupling  with  it  the 
name  of  Sir  .John  Pender,  the  guest  of  the  evening,  the  Prime 
Warden  said  :  "  Some  of  you  may  remember  that  Burke 
wrote,  'Old  impossibilities  are  modtrn  probabilities.'  Sir  John 
Pender  has  outdone  even  'modern  probabilities,'  having  turned 
them  into  'certainties.'  We  are  too  apt  to  accept  the  con- 
veniences of  a  great  achievement  as  though  it  were  our  rightful 
inheritance,  hut  it  is  often  the  travail  of  one  man's  yesterday 
that  makes  the  birthright  of  the  many  to-day.  It  is  well 
that  we  should  be  sometimes  reminded  of  what  we  owe  to  the 
pioneer  who  has  made  our  track  easy  to  us,  and  it  is  pleasant  to 
feel  that  while  we  welcome  our  distinguished  guest  to-night,  we  are 
speaking  not  only  for  ourselves,  not  only  even  for  this  ancient  and 
honourable  Company,  not  only  for  our  wide-stretching  Empire,  but 
for  all  the  civilised  world,  and  more  especially  for  the  great  free 
worlds  of  America  and  Colonial  England.  There  was  no  royal 
road  open  to  the  little  Glasgow  boy  who  first  nude  his  mark  by 
winning  a  gold  medal  for  drawing.  It  may  be  that  Sir  John's 
well-known  love  of  Art,  of  which  he  has  been  a  munificent 
patron,  is  the  natural  sequel  of  the  early  taste,  the  gratifi- 
cation of  which  had  to  be  postponed  while  he  fought  the  battle 
of  commercial  life,  and,  as  we  are  glad  to  understand,  successfully. 
There  was  no  royal  road  for  him  then.  There  was  sorrow  and 
disaster  before  him  to  overcome  and  triumph  over,  but  he  lives 
to  be  the  chief  promoter,  the  sustaining  force,  of  roads  which 
were  to  bring  together  Royalties  and  their  realms.  Possibly 
many,  but  certainly  not  all  of  us,  know  how  when  the  second 
Atlantic  cable  lay  broken  under  mid  ocean,  and  its  promoters  fell 
into  deep  waters  of  another  sort,  who  it  was  that  came  forward 
with  characteristic  boldness,  and  by  his  personal  guarantee  of  an 
enormous  sum  of  money  enabled  the  old  cable  to  be  re- 
placed by  a  newer  ami  better  one.  lie  had  to  face  a  special 
general  meeting,  a  room  full  of  irritated  shareholders.  There 
were  erics  of  'liquidate,1  'wind-up,'  'throw  no  more 
money  after  had.'     Sir  John  replied,   '  Yes,  gentlemen,  you  may 

go   into   liquidation,     we    may    wind    up.     bill    1     will    never    allow 

the    French    or    the   Germans   to    lay    the    first     Atlantic    i 

'Wind    up   this   Company,    hut    I  till   you    fairly  that    I  shall  imme- 
diately  start    another,    and    1    am   good    now    at    this   moment    for  a 

uilliou.'     Those  of  you  who  are  engaged  in  oommeroial 

affairs  will  realise  and  appreciate  the  ma arage  shown  at  that 

moment,     I  '01  three  years  he  bore  this  load  of  personal  liability 
and  that  of  an  additional  B50,000.     lie  thus  inaugurated  his  first 

of   man;,  nphs  of  communication.       lr  is  a  marvel  of  win- 

i cience,  and  romance,  for  no  wizard  ever  foretold  >    i 

wonder;    no   poet    could    have  dreamed    "i    anything   mere    far- 

,      or    01    iii  iii-  1  han  1  he  long    silent  Coil  that    lies   deep  ilow  n 
iii  the  ocean,  b  Bping  US  in  quick  and  warm  touch  with  our  kindred 

in  far  distant    lands.      The  whole  of  om    Asiatic  ml    Australian 
ions  are  [inked  bj  that  living  chain.    Tie'  whole  .a    Africa 

is  encircled  by  it.     N te  ca  fork;  it  is 

all  that  it  might  be.    The  pall 
.01,1  dai  km       ol  di  banc     an    lei   si    nought    bj    the  eni  i    ■. 
force  formerly  Known  only  as  an  destroying  agent  : 

but  behind  this  force  is  the  master  po»  ntillanl 

with  an  electric  current  which  cannot  easily  be  defined,  sinoeil 
i    ol  Divine  origin      [t  is  the  '  imperishable  mind  of  man  '  which  has 
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set  the  lesser  Same  burning,  and  in  this  case  the  man  is  a  notable 
instance  of  what  genius  and  courage  ran  effect.  Personally  I  am 
deeply  indebted  to  him  for  much  thoughtful  kindness,  and  he  has 
enabled  me  and  comrades  to  visit  ninny  historic  battlefields  on  which 
our  brave  countrymen  have  bequeathed  Fame  to  our  country  ;  but 
it  is  as  a  public  character  that  Sir  John  Pender  will  be  remembered, 

since  few  men  have  done  more    to    serve   the    public  by  large  aims, 

and  we  cannot  but  admire  the  energy  with  which  he  lias  pursued 

them,  and  brought  them   to  be  monuments  Of  national  success. 

Sir  John  Pbnder,  in  returning  thanks  for  the  compliment  paid 

him,  gave  a  very  interesting  account  of  the  early  history  of  sub- 
marine telegraphy  and  of  its  subsequent  development. 


GN  ELLIPTICALLY  POLARISED  RAYS  OF  ELECTRIC 
FORCE.* 

r.\     l.    ZEHNDER. 

By  means  of  two  wire  gratings  like  those  employed  by  Hertz  to 
show  the  polarisation  of  his  rays  of  electric  force,  elliptically  and 
circularly  polarised  rays  of  electric  force  may  be  obtained  in  the 
following  manner  :  In  Boltzmann's  interference  experiment,  let 
the  two  parallel  plane  mirrors  be  replaced  by  such  wire  gratings ;  if 
primary  conductor,  grating  wiies  and  secondary  conductor  are 
parallel,  the  wire  gratings  show  nearly  as  beautiful  interference 
phenomena  as  the  plane  tin  mirrors.  If  now  both  gratings  are 
turned  in  their  own  planes,  through  4.V  in  opposite  directions,  so 
that  the  directions  of  the  wires  are  at  right  angles  to  each  other, 
the  ray  of  electric  force  splits  up  at  each  grating  into  two  com- 
ponents at  right  angles  to  each  other,  normal  and  parallel  respec- 
tively to  the  wires,  of  which  components  the  former  penetrates 
through  the  grating,  while  the  latter  is  reflected.  Hence  the  two 
•^ratings  reflect  two  rays  of  electric  force  polarised  at  right  angles 
to  each  other,  and  these  two  rays,  under  favourable  circumstances, 
have  equal  amplitudes.  If  now  we  disjjlace  the  one  grating  parallel 
to  itself,  as  is  done  with  the  plane  mirror  in  Boltzmann's  inter- 
ference experiment,  we  may  impart  to  the  two  rays  leaving  the 
gratings,  and  polarised  at  right  angles  to  each  other,  any  desired 
difference  of  phase,  and  may  thus  produce  elliptically  or  circularly 
polarised  rays  of  electric  force. 

Since  the  wire  grating  placed  in  a  slanting  position  with  respect 
to  the  direction  of  polarisation  of  the  incident  ray  only  reflects 
the  component  of  the  incident  ray  which  is  parallel  to  its 
wires,  while  it  transmits  every  component  normal  to  it  with- 
out perceptible  absorption,  the  two  gratings  may  be  arranged 
behind  instead  of  facing  each  other  while  keeping  the  wires 
crossed.  The  first  grating  reflects  the  component  vibrating  along 
the  direction  of  its  wires,  while  it  transmits  the  component  at 
right  angles  to  it  without  impediment.  The  latter  component — 
supposing  that  the  distance  between  the  gratings  and  the  primary 
mirror  is  sufficiently  great — vibrates  exactly  in  the  direction  of  the 
second  grating,  is  therefore  reflected  by  the  latter,  and  again 
traveises  the  first  grating  without  being  seriously  enfeebled.  The 
ray  reflected  by  this  double  grating  may  therefore  be  elliptically  or 
circularly  polarised  according  to  the  difference  of  phase  attained 
between  the  two  gratings.  If  both  gratings  are  mounted  movably 
upon  the  same  axis,  we  may,  by  displacing  the  wire  gratings  with 
respect  to  each  other,  vary  the  difference  of  phase,  and  by  turning 
them  about  the  common  axis  vary  the  amplitude  of  the  two  rays 
reflected  by  the  double  grating  ;  and  thus  we  may  change  plane 
polarised  rays  into  rays  vibiating  in  any  other  given  plane,  or  into 
elliptically  or  circularly  polarised  rays  of  electric  force.  The 
reconversion  of  such  elliptically  or  circularly  polarised  into  plane 
polarised  rays  of  electric  force  may  also  be  accomplished  with 
this  double  grating,  and  hence  the  latter  may,  by  anal,  gy  with 
Babinet's  compensator  for  polarised  light,  be  called  a  compi  >  lator 
electi  iefin  ce. 

Elliptically  or  circularly  polarised  rays  of  electric  force  may  be 
tested  for  by  the  rectilinear  secondary  conductor  with  or  without 
a  secondary  mirror,  if  it  is  mounted  on  an  axis  parallel  to  the 
direction  of  radiation.  The  secondary  conductor  reacts  in  every 
position  about  this  axis  with  a  different  intensity  in  different  posi- 
rions  in  the  case  of  elliptically,  and  with  uniform  intensity  in  the 
case  of  circularly,  polarised  rays.  A  wire  ring  lying  in  the  wave 
plane  as  a  secondary  conductor  must  also  act  when  exposed  to  such 
rays,  and  that  equally  well  in  case  of  circularly  polarised  light 
wherever  in  the  circle  the  spark-gap  may  be.  By  some  experi- 
ments I  have  found  that  the  component  of  the  ray  which  traverses 
the  first  grating,  is  reflected  at  the  second,  and  then  returns 
through  the  first  grating,  does  after  all  suffer  a  consider- 
able enfeeblement  when  compared  with  the  component  which 
is     only    reflected    at     the     first     grating.       Thus     we     do     not 

-  W",i,  A  an.,  X...  11,  1894.  A  <hort  note  on  this  method  by  Dr,  Oliver 
Lodge  appeared  in  our  issue  of  August  3rd. 


obtain    circularly  polarised   rays   by   simply   placing,  as  above   de- 
tailed,   the   wires  of    the   two    gratings  standing    I   behind    the 

other  at  a  distance  of  \/8,  at  45  to  the  plane  of  polarisation  o 
incident  ray.     But  by  turning  the  whole  double  grating  abo 

■i\is  each  of  the  two  eoni] ants  can  be  dimini 

ing  point,  by  placing  one  or  the  other  direction  ol  . 
angles  to  the  direction  of  polarisation  of  the  incident  ray.  Thus 
we  may  make  the  amplitudes  of  the  two  components  polarised  at 
right  angles  to  each  other  exact!]  equal,  and  we  may  thus  obtain 
not  only  elliptically,  but  also  circularly,  polarised  ray,  ol  electric 
force  as  far  as  the  regularity  of  the  primary  oscillation  permits. 


AMERICAN  NOTES. 

(FROM    OCR    OWN    CORRESPONDENT.) 

New  York,  October  19,  1894. 

Meeting  of  the  American  Institute  of  Electrical  Engi 
neers — At  the  meeting  of  the  American  Institute  of  Electrical 
Engineers  on  Wednesday,  two  highly  mathematical  Papers 
were  presented,  one  by  Lieut.  Reber,  "  On  the  Theory  of  Two- 
and  Three-rhase  Motors,"  and  the  other  by  C.  P.  Steinmetz, 
"  On  the  Theory  of  the  Synchronous  Motor."  In  the  former, 
elaborate  equations  are  deduced  for  all  of  the  various  quantities 
concerned  in  two-  and  three-phased  motor  design  and  working, 
and  some  deductions  drawn  as  to  the  effect  of  changes  in 
various  factors.  One  of  the  conclusions  is  that  with  a  variable 
condenser  in  the  armature  circuit  of  a  two-  or  three-phased 
induction  motor,  it  can  be  made  to  run  at  a  slow  speed,  and 
with  increased  torque  without  overheating,  the  speed  can  be 
made  to  increase  to  any  extent  up  to  synchronism,  and  there 
is  no  waste  of  power  by  the  insertion  of  resistance  to  increase 
the  torque.  Another  conclusion  is  that  two-  and  three- phase 
motors  have  in  general  the  same  properties,  and  that  the 
most   important   relation   is  that   of    the   armature   resistance 

to  /L  where  L  is  the  armature  self-inductance  and    I    is  2  - 

times  the  complete  period  of  the  armature  circuit.  It  is  shown 
mathematically  that  high  efficiency  motors  require  a  starting 
resistance,  and  that  in  such  motors  the  torque  can  be  readily 
regulated  by  adjustment  of  the  armature  resistan  ce,enab- 
ling  the  point  of  maximum  torque  to  be  thrown  at  any  speed 
desired.  Another  deduction  from  the  equations  is  that  it  is. 
an  advantage  to  increase  the  frequency  until  the  hysteresis 
heating  becomes  too  great,  or  the  motor  runs  too  fast  ;  also, 
that  the  high  frequency  motor  will  weigh  less  than  a  low- 
frequency  one  and  require  less  iron,  but  more  copper.  If 
the  size  of  a  motor  is  varied,  keeping  the  magnetisation  con- 
stant, the  output  and  hysteresis  are  stated  to  vary  directly 
as  the  weight,  and  the  heating  of  the  field  and  armature  coils 
directly  as  the  increase  in  size.  Mr.  Steinmetz,  in  the  opening 
paragraph  of  his  Paper,  states  that  the  theory  of  the  synchro- 
nous motor  therein  given  was  written  over  a  year  ago,  though 
not  intended  for  publication,  and  is  now  published  owing  to- 
the  interest  excited  in  the  subject  by  Prof.  S.  P.  Thompson's 
recent  Paper  before  the  British  Association.  It  is  pointed  out 
in  reference  to  the  curves  of  synchronous  motors  running  light, 
published  by  Mordey  and  others,  that  the  two  sides  of  the 
V-shaped  curves  are  not  straight  lines,  as  usually  assumed, 
but  arcs  of  ellipses,  the  one  concave  and  the  other  convex 
in  curvature.  It  is  shown  that  the  maximum  current  through 
such  a  motor  can  be  many  times  larger  than  the  current  which 
would  pass  the  motor  while  at  rest,  having,  in  fact,  the  same 
value  as  if  passing  through  a  non-inductive  circuit  of  the 
same  resistance. 

The  American  Street  Railway  Association. — The  annual 
Convention  of  this  body  has  been  held  in  Atlanta,  Ga.,  during 
the  present  week,  and  was  one  of  the  most  successful  of  its 
history.  But  few  of  the  Papers  read,  though  aim  st  all  are  of 
very  great  length,  have  much  technical  value,  several  being 
purely  and  simply  commercial  Papers.  The  report  of  the 
Committee  "  On  a  Standard  Form  of  Street  Railway  Aocoui 
is  the  most  important  of  the  various  reports.  It  classifies 
street  railway  expenditures  under  52  heads. 
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CORRESPONDENCE. 

UNFAIR    COMPETITION    IN    BUSINESS. 

TO     THE     EDITOR    OP     THE     ELECTRICIAN. 

Sir  :  It  is  exceedingly  difficult  to  define  what  really  consti- 
tutes unfair  competition  in  business,  though  we  all  know 
when  we  feel  unfairness. 

Business  is  not  like  a  game,  for  instance,  or  a  race.  No 
man  is  handicapped  in  business  because  he  possesses  advan- 
tages, no  matter  what  they  may  be.  On  the  contrary,  a 
man  would  be  thought  foolish  not  to  make  the  utmost  use 
of  any  advantage  that  he  might  possess. 

There  is  nothing,  either,  to  prevent  any  man  embarking 
in  any  business,  except  those  connected  with  the  medical  or 
legal  professions,  for  which  he  may  have  a  fancy.  If  the 
fear  of  losing  money  and  valuable  time  will  not  deter  him, 
there  is  no  law,  no  rule,  not  even  an  implied  etiquette,  to 
prevent  him. 

But  there  is  a  form  of  competition  that  may  certainly  be 
called  unfair,  and  that  may  be  compared  to  running  with  the 
hare  and  hunting  with  the  hounds  ;  and  it  is  a  form  of  com- 
petition far  too  common  among  electrical  firms. 

I  allude  to  the  practice  so  common  with  manufacturing 
electrical  firms,  almost  without  exception,  of  cultivating 
business  with  the  distributor,  the  local  firm,  and  at  the  same 
time  supplying  the  consumer  at  the  same  price,  and  occasionally 
at  a  lower  price  than  the  local  distributor  is  supplied  at. 

In  many  cases  this  practice  is  particularly  unfair  to  the 
local  man.  He  has,  after  spending  many  valuable  hours,  at 
last  got  a  client  up  to  the  point  at  which  he  is  prepared  to 
spend  money.  Then  the  client  either  asks  for  tenders,  or 
he  writes  to  some  of  the  firms  who  advertise  in  the  electrical 
papers.  One  of  these  may  be  the  very  firm  the  local  man 
would  have  purchased  from  if  he  had  secured  the  order,  yet 
the  manufacturer  will  very  probably  quote  the  consumer  the 
very  best  trade  price. 

This  has  happened  to  me  again  and  again.  Manufacturers 
sometimes  say  that  if  local  firms  will  let  them  know  they  are 
quoting  certain  clients  they  will  not  interfere  with  them.  But 
surely,  as  our  American  cousins  would  say,  this  is  a  little  too 
thin.  A  local  firm  cannot  send  round  to  every  maker  about 
every  transaction  that  he  may  possibly  bring  off.  And,  be- 
sides, why  is  not  that  necessary  in  other  trades  ?  There  are 
very  few  articles,  outside  the  electrical  trades,  that  a  consumer 
can  buy  at  trade  price,  because  manufacturers  in  other  trades 
have  the  sense  to  see  that  they  are  undermining  their  own 
trade  by  undermining  the  pioneer  distributor. 

There  are,  of  course,  cases  where  consumers  make  state- 
ments that  they  are  in  the  trade  with  the  sole  view  of  obtaining 
their  a])] >aratus'  cheaper.  A  watchmaker  once  gravely  assured 
me  that  he  was  in  the  electrical  trade  because  he  had  once 
bought  an  electric  bell  and  fixed  it  himself.  But  these  cases 
are  rare.  In  nearly  every  case  the  initiative  has  been  with  the 
manufacturer,  who  has  quite  unnecessarily  quoted  trade  price 
instead  of  consumer's  price  when  an  inquiry  was  sent  to  him. 
Of  course,  also,  a  manufacturer  may  elect  to  deal  only  with 
consumers  directly,  but  in  that  cii.se  it  is  a  little  bit  "off,"  as 
our  American  cousins  would  say,  to  send  travellers  out  armed 
with  the  wonderful  eloquence  these  men  possess  to  try  to 
de  tin-  local  distributor  to  buy  also,     Yours,  &o., 

Cardiff' Electrical  Works,  Sydhei    !•'.  Walker. 


CONTRACTORS  versus  MAM  FACTURERS. 

PI        .'  UTOl       I UCIAN. 

Bib:   I  feel  extremely  gratified  that  you  should  have 
in  trouble  to  criticise  mj  letter  re  the  above,  but  regret  thai  l 

must  differ  from  you  in  01 c  t\ E  the  remarks  whiol 

I  e.     5  our  query  as  to  whai    is 

unfaii  com]  I  would  answer  bj    laying  thai  when  :i  linn 

contract   for  certain  work,  a  third  of  which 

ei    t  heii   own  Is,  and  the   remaining  two-third     is 

made  up  with  tin'  cosl  ol  labou-i  li         nd  ] i    profit, 

•  thai  tins  i i  i he  I ime  to  step  in  ami 
i     that  1  he  c  ursi  ly  an  unfair  one. 


You  then  go  on  to  compare  cable  makers  installing  work 
with  electrical  sundries  manufacturers,  and  suggest  that  the 
latter  are  likely  to  lose  custom  through  doing  so.  How  much 
more  are  cable  manufacturers  open  to  this  possible  disadvan- 
tage ?  as  you  seem  to  have  overlooked  the  fact  that  they  supply 
material  to  the  value  of  over  two  and  a-half  times  that  of  the 
electrical  sundries  manufacturer  on  an  average  installation.  I 
have  myself  noticed  the  attempt  to  force  a  market  which  you 
speak  of  in  connection  with  provincial  electrical  supply  com- 
panies, and  am  also  aware  that  as  you  say,  in  the  majority 
of  cases  they  have  given  up  this  branch  entirely.  As  to 
capitalist  competition,  which  you  speak  of  as  being  an  un- 
qualified benefit  to  the  customer,  I  am  sorry  I  cannot  agree 
with  you  on  this  point,  as  although  it  undoubtedly  leads  to 
cheap  work  and  does  not  dimininish  the  number  of  workmen 
in  the  particular  trade,  yet  it  unfortunately  increases  their 
number  with  very  inferior  and  unqualified  men,  and  the  cus- 
tomer generally  discovers  to  his  sorrow  that  having  gone  to 
the  so-called  cheapest  market  it  ultimately  proves  itself  to  be 
by  far  the  most  expensive. 

The  question  uuder  discussion  is  undoubtedly  one  which  is 
of  most  vital  importance  to  the  two  classes  of  traders  men- 
tioned, and  I  now  await  with  a  considerable  amount  of  interest 
further  correspondence  in  your  columns  on  the  subject. — 
Yours,  &c,  I ''  insulting. 


LEGAL    INTELLIGENCE. 


Midland  Lighting  Company  (Limited    v.  Wood. 

In  the  Queen's  Bench  Division  of  the  High  Court  on  Friday,  before 
Justice  Cave,  sitting  without  a  jury,  the  case  of  the  Midland  Lighting 
Company  v.  Wood  and  Co.  came  on  for  hearing. — This  was  an  action 
broughl  by  the  plaintiffs,  who  carry  on  business  .it  Birmingham,  to  recover 
£105.  4s.  Id.,  the  balance  of  the  price  of  certain  electric  fittings,  which 
were  specially  made  for  the  defendants,  who  were  the  patentees  of  certain 
electric  lamps.  The  defence  raised  was  that  the  goods  were  not  according 
to  sample,  and  that  some  of  them  were  not  delivered.  Evidence  was  given 
as  to  the  delivery  of  the  goods,  and  the  defendants  not  appearing,  his 
Lordship  gave  judgment  for  the  plaintiffs  for  the  amount  claimed  with 
costs. 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  above  heading  must  reach  th.c  Office 
not  later  titan  first  post  Thursday  morning.  New  ('dialogues, 
Price  Lists,  and  similar  matter  shmdd  he  sent  early  in  the  week.] 

NEW  BOOKS  AND  EDITIONS. 

Thi  f~i.;        i  •  \       B         and  Editions  of "  Thi   E]  sctrh  -'iiiesmh 

bi  obtained  of  the  Booksellers  or  direct  from  thi  Publishing  Offices: — 

Laboratory    Notes  and  Poems.     With   the  above  title,   we   have   in 
preparal  ion  a  set  of  Elementary  and  Advanced  Notes  and  Fi 
Elei  trical  r».  im  ola  These  have  been   prepared   by  Dr.  J.    V. 

and  w  ill  be  roun  !  ol  great  sen  ice  to  Teachi  rs,t> 

Students.     Thej   are  prepared  with  tl bject  ol 

teai'ler  and  In   :i--i-i  ;iuts  and  tn  si'i-ve  a(  a  rei  ""I  of  the  work  done  bj  the 
-i  ml. 'Hi.     A  lull  prospei  in-  e,m  I.,,  obtained  po 

Thel894  Edition  of  "Thi  Electrician"  Eleotrh  vlTrad       i  >i 
and  Handbook  contains  1,000  closely-printed  new  and 

useful  features  have  been  added.     Tic  price  < 
and  Handbook  is  now  fis.  post  toe;  abroad  5s.  (Id. 

eparation,  and  subscription  and  adv<  rtisi  menl  orders  should  now 

I ent  iii. 

CTRi<  Lamps  and  Electric  Lighting,"  by  Prof.  J.  V.Fleming, 
M.  \.,  D.Sc.,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  Ml"  us.  initials,  I  i 

Pi     ,.  post  free. 

bi  'i    i  i.i.     \I011\1     POWE1  \    new    work,    bv    Mr.     \lbioii    T.     Siu-II. 

u  ii  h  thi  •  "i'"i 

:i.    pecting  the  application  of  electri  energy  to  mining  pur| 
in  which  the  aul  I   n  well  printed, 

paper,  and  will  conta mi   230  illustral  io 

h  have  been     n  uade  foi   the  I k,      I  0  .  8d„ 

i  i  .     ii'> I  Lis.  6d.       Ol 

"  'I'm    \\  ,n  i,  oi    II  i  b]   Dr.  i '.  J.  Lodge  at 

■  i  .    i,'o-.  ii  l  ii  '  li  hi i  ■  .,    i  i   i    reprinted  »'■  add*. 

tion  .  and  toanj  ori   inal  UTu    rati         p  6d.  net. 

I  '  pocket  bool,  1  j    \\     i ..  ip.  i 

and  II.  M.  Cilgour,  i    now  ready  :  price  7s.  6d.,  bj    |  abroad 

\    I  edition  witn  wide  margins  can  be  supplied,  prioe 

ibroad  18s.  <d.).     Prospectus  on  application  to  the 

i  i  Theory,  "  by  0  le,      now  read] 

I'Js.  (id.  (abroad  !  ti«n. 
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New  VOLUME.  The  present  issue  of  'I'lu  Electrician  is  the  tirat 
of  a  new  volume,  and  this  is,  therefore,  an  excellent  moment  for 
commencing  subscriptions  to  the  journal. 

TENDBB3  Invited. — The  Corporation  of  Sunderland  invite 
tenders  for  wiring  the  Town  Mali  for  the  electric  light,  including 
the  supply  and  fixing  of  cables,  casings,  switch  and  fuse  hoards, 
lamps,  Ac.  Specifications,  schedules,  and  general  conditions  may 
be  obtained  from  the  borough  electrical  engineer,  and  tenders 
must  be  delivered  not  later  than  5  p.m.  on  Thursday,  November 
8th.     Further  particulars  appear  in  our  advertisement  columns. 

The  Cheshire  Lines  Committee  require  tenders  for  tho 

supply  of  telegraph  material,  instruments,  wire,  &c.  Tenders  are 
to  be  in  by  December  1st. 

The  National  Telephone  Company  require  tenders  for 

the  supply  of  varh  >us  stores  ;  and  persons  and  firms  desiring  to  tender 
must  send  in  their  names  and  addresses  by  Monday  next  to  the 
head-storekeeper,  at  Oxford-court,  Cannon-street,  E.C. 

Our  advertisement  columns  contain  an  announcement 

that  tenders  are  invited  for  the  supply  of  various  fittings  and 
materials  used  in  installation  work.  All  enquiries  are  to  be  made 
in  the  first  instance  to  "  Electrical  Contractor,"  office  of  this  paper. 

Tenders  Accepted. — The  following  tenders  were  received  by 
the  « las  and  Electric  Lighting  Committee  of  the  Aberdeen  Corpo- 
ration for  the  wiring  of  the  new  police  offices  in  Lodge-walk  : 
Faraday  Electrical  Engineering  Company  (Limited),  £265  ;  Messrs. 
New  and  Mayne,  £180  ;  Messrs.  Shirras,  Laing  and  Co.  (accepted), 

£143.  18s.- The  following  tenders  have  been  received  for  wiring 

the  premises  of  the  Aberdeen  Cafe'  Company  : — Faraday  Electrical 
Engineering  Company  (Limited),  £120  ;  Messrs.  New  and  Mayne, 
£110;  Messrs.  Shirras,  Laing  and  Co.,  £94.  14s.  ;  Northern 
Electric  Supply  Company  (accepted),  £94. 

The  Islington   Vestry  have    accepted    the   tender   of 

Messrs.  Macfarlane  Bros,  for  the  erection  of  the  central  station  at 
Eden-grove,  Holloway,  at  a  cost  of  £23,785. 

Sales  by  Auction. — Messrs.  Wheatley  Kirk,  Price  and  Goulty 
will  shortly  sell  by  auction  at  the  Deptford  Central  Lighting 
Station,  Stowage  Wharf,  Deptford,  S.E.,  a  quantity  of  surplus 
plant  and  stock  for  the  London  Electric  Supply  Corporation 
(Limited).  Catalogues  are  in  course  of  preparation,  and  will  be 
obtainable  from  the  auctioneers.  The  sale  will  include  engines, 
cranes,  hydraulic  accumulators,  boilers,  dynamos  by  the  principal 
makers,  new  and  second-hand  cables,  ropes  and  belts,  copper 
tubing,  &c,  &c. 

Messrs.  Fuller,  Horsey,  Sons  and  Cassell  will  sell  by 

auction  on  Wednesday,  the  28th  inst.,  at  1  o'clock,  at  their  offices, 
11,  Billiter-square,  E.C,  some  nearly  new  modern  electric  lighting 
plant,  which  is  to  be  disposed  of  owing  to  the  space  being  required 
for  other  purposes,  current  being  now  taken  from  the  City  of 
London  Company's  mains.  Particulars  are  given  in  our  advertise- 
ment columns,  and  all  further  information  can  be  obtained  of  the 
auctioneers,  11,  Billiter-square,  E.C.  ;  or  of  Mr.  H.  Cuthbert  Hall, 
46,  Queen  Victoria-street,  E.C. 

Bankruptcy. — The  first  meeting  of  creditors  of  Messrs.  Woil- 
liard,  Scarborough  and  Co.,  lately  carrying  on  business  at  Halifax 
as  electrical  and  mechanical  engineers,  is  called  for  November  5th 
at  the  Official  Receiver's  offices,  Halifax,  and  the  public  examina- 
tion will  be  held  on  November  12th  at  the  County  Court  House, 
Prescott-street,  Halifax. 

Liquidations. — At  meetings  of  the  Crossley  Telephone  Company 
(Limited),  held  at  Bradford,  on  the  1st  and  18th  inst.,  resolutions 
were  passed  and  confirmed  winding  up  the  Company  voluntarily. 
Mr.  H.  E.  Jeffree,  30,  Hallfield-road,  Bradford,  has  been  appointed 
liquidator. 

The  petition  for  the  winding-up  ofDal/.iel's  News  Agency 

of  America  (Limited)  came  before  Mr.  Justice  Vaughan  Williams  on 
Wednesday.  Mr.  E.  Pollock  said  the  trustee  obtained  judgment 
against  the  Company  for  £18,750.  In  October  last  a  meeting  was 
called  to  pass  a  resolution  for  the  voluntary  winding-up  of  the 
Company,  but  he  believed  that  resolution  was  never  passed,  and 
the  Company  was  still  carrying  on  business.  The  petition  was 
ordered  to  stand  for  a  month  in  order  that  an  arrangement  be 
arrived  at,  if  possible. 

Notice  is  given  that  a  petition  for  the  winding  up  of 

Router's  International  Agency  (Limited)  is  to  be  heard  at  the 
Royal  Courts  of  Justice  on  Wednesday  next. 

The  application    which   was  made  on    Wednesday  at 

the  Royal  Courts  of  Justice,  London,  by  the  Bedford  Engineer- 
ing Company  (Limited)  for  the  winding  up  of  J.  G.  Statter  and 
Co.  (Limited)  was  postponed.  The  business  of  the  Company  in  the 
meantime  is  proceeding  as  usual,  and  we  understand  that  a  recon- 
struction of  the  firm  is  likely  to  ultimately  result.  Mr.  F.  J. 
Tingle,  of  110,  Cannon-street,  E.C,  has  been  appointed  Receiver, 
and  will  furnish  any  required  particulars. 

Re  Latimer  Clark,  Muirhead  amd  Co.  (Limited). — We  under- 
stand that  the  newly-registered  Wigston  Electrical  and  Engineer- 


ing Company  (Limited)  have,  by  arrangement  with  the  Receiver 
appointed  in  the  matter  of  Latimer  ('lark,  Muirhead  and  Co. 
(Limited),  acquired  the  premises  recently  ottered  for  disposal 
without  effect  in  Regency-street,  Westminster,  S.W.,  and  have,  in 
addition,  taken  over  the  books,  patents,  &o.,  of  Latimer  Clark, 
Muirhead  and  Co.  The  Wigston  Company  are  commencing  busi- 
ness under  the  management  of  Mr.  F.  Thornton,  formerly  with 
the  old  firm,  who  has  retained  the  services  of  many  of  the  late 
company's  technical  stall'.  Mr.  F.  V.  Andersen,  who  was  for  some 
years  with  the  Electrical   Power  Storage  Company,  and  in   1884 

joined  Messrs.  Latimer  Clark,   Muirhead  and  Co.,  and  dea I 

the  "Westminster"  dynamo,  has  been  engaged  as  consulting 
electrician. 

!      Electric   Heating.— Messrs.    Mappin  and    Webb,    of  Oxford- 

|  street  and  Queen   Victoria-street,  London,  are  the  licensees  from 

Messrs.  Miller  and  Wood  of  a  recently-patented  device  for  heating 


by  electricity.  The  illustrations  herewith  show  a  hot-water  jug 
and  tea-kettle.  These  are  made  by  Messrs.  Mappin  and  Webb  in 
silver  or  electro-plate,  and  8,  16,  or  50-C.p.  lamps  are  used.  The 
50-c.p.  lamp  will  boil  2k  pints  of  water  in  25  minutes  ;  the  16-c.p. 
lamp  will  keep  water  at  boiling  point  ;  and  the  8-c.p.  lamp  will 
keep  the  boiling  water  sufficiently  hot  for a'f terifoon  tea.  A  number 
of  other  articles  are  made  suitable  for  use  with  the  electric  fittings, 
including  teapots,  coffee-pots,  See.  It  is  unnecessary  to  point 
out  the  richness  of  design  of  many  of  these  articles,  as  the 
firm  have  a  well-established  reputation  for  all  kinds  of  silver 
and  electro-plated  goods.  The  electrical  fittings  are  interchange- 
able, and  sets  of  utensils  can  be  supplied  for  use  with  one  electrical 
fitting.     Fig.  1  shows  the  lamp  water  heater  with  the  water  vessel 
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removed.  Figs  2  shows  the  complete  set.  The  radian!  heat  crosses 
the  vacuum  of  the  lamp  and  the  non-circulating  air  without  loss, 
and  then  falls  on  and  is  retained  by  the  blackened  copper,  and  is  so 
communicated  to  the  water.  The  makers  guarantee  that  7-">  per 
cent,  "f  iln'  electrical  energy  is  efficiently  utilised  in  heating  the 
water,  and  about  10  per  cent,  additional  is  retained  in  tho  metal. 
The  electric  water  heater  is  destined  to  supersede  the  out-of-date 
and  dangerous  spirit  lamps  until  now  frequently  used  for  heating 
pin  pises  in  the  drawing  room,  sick  room,  and  many  other  places. 

AGENCY. — Mr.  Edward  Maybury,  of  Chapel-street,  Liverpool,  has 
been  appointed  agent  for  Le  Carbone,  of  Loudon  and  Paris,  for  the 
sale  of  arc  lamp  carb.ns,  carbon  brushes,  and  other  specialities. 

Mr.  Chas.  F.  Quicke,  of  72,  Finsbury-pavement,  E.G., 

who  was  for  some  time  London  business  manager  for  the  Okohite 
Company,  has  been  appointed  by  Messrs.  Connolly  Bros.,  of 
Blackley,  Manchester,  London  agent  for  their  cables,  wires, 
tapes,  &c. 

"Engineers'  Gazette."— Mr.  G.  N.  Arnison,  jun.,  of  Sunder- 
land, has  been  appointed  editor  of  the  above  journal,  whose  head 
offices  are  situate  at  Prudential-buildings,  Mosley-street.  Newcastle- 
bn-Tyne. 

(Hi.  Engines.— Messrs.  Priestman  Bros.  (Limited)  send  us  a 
new  circular  relating  to  the  Priestman  oil  engine,  which  contains 
a  large  number  of  testimonials  to  the  simplicity  of  the  engine  and 
the  readiness  with  which  unskilled  labourers  are  able  to  adapt 
themselves  t"  tending  the  engine.  A  list  is  given  of  users  of  the 
Priest  man  oil  engine  for  electric  lighting  purposes  only,  and  this 
IM  totals  to  nearly  S40  h.p. 

Worthington  Pumps. — An  ac'ion  was  tried  last  week  in  which 
the  Worthington  Pumping  Engine  Company  asked  for  an  injunc- 
tion against  the  Naval  Construction  and  Armaments  Company  to 
restrain  the  defendants  from  using  the  title  "  Worthington  Pumps  " 
in  connection  with  pumps  not  made  by  the  plaintiffs.  The  impor- 
tant question  raised  was  whether  the  plaintiffs  have  or  have  not 
the  exclusive  right  to  the  word  "  Worthington,"  the  defence  being 
that  the  word  is  used  by  engineers  for  the  purpose  of  designating 
machines  made  under  an  American  patent,  which  has  expired.  In 
the  result  the  action  was  dismissed  (by  consent)  without  costs,  the 
judge  holding  that  there  was  nothing  to  bIiow  that  purchasers  for 
the  defendants  had  understood  that  the  pumps  were  supplied  by 
the  plaintiff  company. 

Electric  Tanning. — Mr.  L.  A.  Groth  has  removed  t.  ss, 
Neckarstrasse,  Stuttgart,  Germany,  and  his  system  can  now,  we 
are  informed,  be  seen  in  daily  operation  in  various  tanneries. 

Bkistoi.  Batteries.  We  learn  that  after  prolonged  experi- 
ments the  new  range-tinding  instrument  invented  by  Profs.  Barr 
and  Stroud  arj  fitted  with  Bristol  accumulators. 


Antwerp  Awards. — Mr.  S.  Howes,  of  Co,  Mark-lane,  B.C., 
has  been  awarded  a  gold  medal  (the  highest  honour)  at  the 
Antwerp  International  Exhibition  for  his  "  Little  Giant "  double 
turbine  and  display  of  mill  machinery.     A  gold  medal  and  diploma 

of  honour  were  also  awarded  the  "  Little  Giant"  at  Chicago. 

Messi   .    Holland  ami   Holland's  exhibits  of  carriages  at  Antwerp 
took  the  grand  prize.     These  carriages  were  fitted  up  with  electrii 

li    hi    by  tin1   Bristol  Electric  Safety  Lamp  Works. 

Aberdeen.  Prof.  A.  B.  W.  Kennedy  ha:-:  reported  to  the  (ias 
ami  Electric  Lighting  Committee  of  the  Town  Council  that  il  is 
advisable  to  extend  the  electric  light  pi  mi  by  the  addition  of  two 
engines  and  dynamos,  with  steam  and  exhausl  pipes,  iwitchboard 
instruments  and  connections,  &c,  at  an  estimated  cost  of  marly 
£5,000  Tho  Corporation  have  decided  i"  introduce  the  electric 
1 1 -hi  i nio  the  municipal  buildings.  -  -The electric  lighl  installation 
at  tho  Aberdeen  Joinl  Station  is  now  complete,  and  tho  run  i 
turned  on  for  the  first  time  last  week.  There  are  22  Crompton- 
Pochin  arc  lamps  on  the  platforms  and     ;  current   being 

obti id  f the  plant  at   tho  Palai  e  Hotel. 

Bath,  The  Electric  Lighting  Committee  reported  to  the  Town 
Council  at  the  lasl  meeting  thai  they  had  asked  the  electric 
lighting       impan  late    1 1"     term     on    « Inch    t  ho    company 

would linn.'     I  ho     liglll  in|     ol     the  citj     I n  I 

I i ,  ImIi  .in  hour,  and  an  I lis  in  the 

v.  inter,  or  for  lo  e  monl  hs  fr tin   I  I  in 

BORDE  VI  \    Ex  KIB1  i  ion.   1    95, 

I. loe  i  'i,  tmbei   .I  i  "i,o .    i',i'   i  he   put  p  rtaining 

to  what  extent    Lin  i 

I .    participate  in  Hi.-  thirl h   National   Intornatii 

i  in  'i    .I    E  liibil  '"ii   '"  bo  hold  in   I  Ion VTaj   to   No 

vembor,  1895.     bull  1 1    tilt 

exhibiti ay  bo  ob  "I    tho 

Chamber,   Botolph   Hou  e,   Eaatcheap,   I. Ion,   E.C.       li   i     pi" 

| I      I"     li'    mm.. I  .        ,i      "il..    i  i  on     lilies 

similar  to  those  adopted  in  regard  to  the    Antwerp  Exhibition  ol 

this  year  with  oil    . 


Brechin. — At.  the  meeting  of  the  Police  Commission  on  Monday 
the  draft  agreement  between  the  Commission  and  the  Scottish 
House-to-IIouse  Electricity  Company  (Limited)  was  approved  and 
ordered  to  be  signed. 

Tin.  British  Iron  Trade.— A  conference  of  the  British  Iron 
Trade  Association,  presided  over  by  Mr.  Jacks,  M.P.,  w  is  held  at 
i  Hasgow  on  Tuesday,  at  which  the  elements  which  operal  •  to  occa- 
sion the  serious  depression  in  the  iron  trade  were  considered  from 
various  points  of  view.  Several  speakers  and  readers  of  Papers 
dwelt  on  the  impossibility  of  coping  with  foreign  competition,  han- 
dicapped as  British  manufacturers  are  by  high  wages,  heavy 
railway  and  steamship  freights,  and  other  conditions  peculiar  to 
this  country.  An  eight-hours  day  was  declared  to  bo  impossible 
if  the  trade  is  to  be  profitably  carried  on. 

Burnley.  — At  the  last  meeting  of  the  Town  Council  Mr.  Alder- 
man Lancaster,  vice-chairman  of  the  (las  and  Electric  Lighting 
Committee,  stated  that  the  use  of  the  electric  light  was  steadily 
increasing,  and  in  a  short  time  there  would  be  ti.oilO  8-C  p.  lamps 
connected  up. 

Cable  Orders. — Messrs.  Connolly  Bros.,  of  Blackley,  Man- 
chester, have  just  received  a  large  repeat  order  for  vulcanised 
rubber  main  cable  from  the  Manchester  Corporation.  The  same 
linn  have  recently  completed  an  order  for  the  same  type  of  cable 
for  the  extension  of  the  Oldham  Corporation's  lighting  scheme.  In 
both  cases  the  cables  have  been  tested  with  satisfactory  results. 

Cardiff. — Neither  of  the  candidates  who  applied  for  the  situation 
of  foreman  to  superintend  the  machines  at  the  electric  lighting 
station  being  considered  sufficiently  expert  for  the  position,  the 
Town  Council  have  resolved  to  again  advertise  for  a  foreman,  but 
to  omit  the  previous  proviso  that  the  applicants  must  be  residents 
in  Cardiff. 

Chapel  Lioiitixo.— The  Wesley  Chapel  at  Bolton  will  be  the 
first  place  of  worship  in  the  town  to  he  lighted  by  the  electric 
current.  Tho  building  has  been  fitted  up  by  the  Corlett  Electrical 
Engineering  Company,  and  the  light  is  to  bo  used  for  the  first 
time  on  Sunday  next.  The  gas  fixtures  have  been  retained 
and  utilised  as  much  as  possible.  In  the  chapel  itself  there 
are  over  00  32-c.p.  lamps,  20  of  which  are  in  the  central  corona  : 
there  are  two  50-c  p.  lamps  in  the  transept.  The  mission  room 
below  the  chapel  contains  (i7  8-c  p.  lamps,  and  every  part  of  the 
premises  will  now  be  well  lighted. 

Colliery  Lighting.— The  Ashington  Coal  Company  and  the 
Ilarton  Coal  Company  have  each  decided  to  instal  the  electric 
light  in  their  mines,  and  each  Company  has  given  an  order  for  a 
dynamo  to  run  1,000  16-c.p.  lamps. 

The  City  Lighting.  —  The  following  retractation  of  an  insinuation 
which  recently  caused  some  excitement  in  legal  and  electrical 
circles  appeals  in  the  current  number  of  To-Day,  a  journal  which 
is,  we  think,  taken  much  too  seriously  in  this  matter:  "In  our 
issue  of  October  20th  we  published  a  paragraph  in  which  reference 
was  made  to  the  electric  light  suddenly  going  out  in  ever}  Citj 
oili'',' during  the  fog  of  tin'  previous  Tuesday,  and  it  was  said  that 
'  ii  might  be  well  if  some  disinterested  person  would  inquire  from 
the  City  of  London  Electric  Lighting  Company  why  their  cables 
have  s"  rapidly  worn  out.  The  paragraph  went  on  to  refer  to  a 
rumour  that  when  the  City  of  I.  indon  Company  called  for  tenders 
for  their  cable  supply  '  the  tender  made  by  one  of  the  oldest  and  best 

.  f  the  cable  COmpai  i  IS  wis  passed  over  in  fa\  our  of  that  of  a  much 

smaller  company,  asking  a  considerably  higher  figure,'  and  that 

'  V.u   these    cables  have   so  signally  failed,  the   older  company  has 

bei  a  called  in  t  i  repair  and  make  good  their  former  rivals'  faulty 
work.'     The   information  upon  which    the  paragraph  was  based 

came   to   us    from    a    SOUl'Ce      il    did   in. I    come    lo    ns   from   a   rival 

company     in  which  we   had    every  confidence,  and  before  using 

il     we    received    assurances    that     satisfied     us    that     in     r.  ifi 

io    iho    rumour    we    were    doing    no    injustice    to    the    parties 

concerned.     We   are    now    satisfied    that    we    were   misled.     The 

mi    managoi    ol    the    British    Insulated  Wire   Company  has 

.  alii  d  up  in  us  m  relation  I  I  the  m  itter.  and  he  assures  us  that,  far 

fi ill"   cables    being    wi  t,    the    engineer-in-chiof  of  tho 

i  to.   ,i    London    Electric  Lighting  Companj   told  him  that   they 
■  I      ,1,  mm  '    -I   iho  breakdown     duo  i"  causes  for  which  the 
British  In  ulated  Companj    wrt     in  no  way  responsible    bo  make 
i,    bonthecabli    ,  which  proved  that  they  had  gone  up  in  it 

m  16  ]    r  cent    fi I  he  bests  lasl   M  ireh.     Further,  iho  general 

mans  I       lated  I  lomp  my  :  ihowed  us  a  letter  from 

[hi  I  Mi  of  London  Llo. -in,  I.  Li ..  i  Company  (Limited)  which, 
m,  ilicited  im1  in  justice  to  iho  fori  nor  company,  wo  think  it  righl 
lo  publish  : 

'  in 

i    mi.i  2,  Great  Wit  <   • 

,,  :\   1890, 
\l,     i      rite  ii  in  h  Insulated  Wire  Coi  I  ' 

i     ,.  :.  to  the  para         It  in  hi'  li 

,  .in,,, i  ,,io   ii i, mi.  I   h  we  i"    .\  i  ii  o  ii..'    i  ii'iin'iii  ■  "ii. ,ii"', i  in  iii  o 

I  i in.'U  with found  tlion,   W  •  Itai  i  I  lights  i 
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trouble  with  the  i  Me  you  have  laid  down  for  us,  and  which  now  reai  hef 
tal  of  107  inilos.     Your  cable   was    elected   by   us  aftei   sufficient 

trial,  because  we  < Id  gel  it   to  withstand  n   very  much  higher  pressure 

than  anj  other  i  Me  thai  has  been  submitted  to  us. — fours  faithfully, 
The  Citj  "i"  London  Electrii   Lighting  Company  (Limited), 
I  lavid  i  look,  Engim  ei  and  M 
\\  .     Ii  i\e  also   been   shown   a     letter    from    Mr.     A.     .1.     Liwson, 
engineer  and  manager  [of  the  County  of  London  and  Brush  Pro- 
vincial   Electric    Lighting  Company  (Limited),  addressed   bo  the 
British  Insulated  Wire  Company,  in  which   he  saj  s  that  he  is  'fully 
aware  that  the  extinction  of  light  in  the  City  waa  not  clue  to  break 
down  of  your  cables.'      Under  these   circumstances  m    have  no 
hesitation  in  expressing  our  regret  that  the  paragraph  in  question 
appeared  in  our  columns.     We   thought   that    the   standing  and 
knowledge  of  our  informant  warranted  the  acceptance  of  his  state- 
ment, but    by    Some    means   or   other    he    was    misled,    and    in   turn 

misled  us.  The  error  has  given  the  British  Insulated  Wire  Com- 
pany just  cause  of  complaint  ;  but,  recognising  our  good  faith  in 
the  matter,  they  have  made  their  representations  in  a  spirit  of 
courtesy  we  gladly  recognise,  and  which  makes  it  doubly  incumbent 
upon  us  to  give  this  explanation,  and  to  say  how  much  we  regrel 
the  mistake  made  by  our  informant.  " 

Customs  Dues  on  Electrical  Plant.  It  is  stated  that  the 
Minister  of  Finance  of  the  Argentine  Republic  has  refused  to 
entertain  the  petition  of  -Mr.  W.  It.  Cassels  (representing  the 
Electric  Light  Company  of  the  River  Plate)  for  a  return  of  the 
duties  paid  mi  imported  electrical  plant,  apparatus,  and  material. 

1>i  iu.in. — Mr.  Buckley  has  been  elected  Chairman  of  the  Electric 
Lighting  Committee  of  the  Corporation,  in  the  room  of  the  late 
Mr.  J.  I..  Robinson. 

Electricity,  ano  the  Production  of  Chlorate  of  Potash. 
It  is  well  known  in  the  chemical  trade  that  chlorate  of  potash  can 
be  easily  produced  by  electricity,  but  hitherto,  owing  to  the  expense 
of  production,  the  product  litis  not  been  forthcoming  in  sufficient 
quantities  to  materially  affect  the  market.  The  time  has  now  come 
when  this  state  of  affairs  will  be  moditied,  and  the  success  which 
is  attending  the  production  of  chlorate  of  potash  in  Sweden, 
under  the  patents  of  Mr.  Oscar  Carlson,  bids  fair  to  revolutionise 
the  market  in  this  product.  A  factory  has  been  established  within 
easy  reach  of  the  ports  of  Gothenburg  and  Stockholm,  enabling 
the  manufacturers  to  readily  deal  with  large  quantities  of  raw 
material,  and  to  dispose  of  the  manufactured  article  without 
heavy  railway  or  steamship  charges.  The  necessary  power  for 
driving  a  large  plant  of  dynamos  and  turbines  is  obtained  direct 
from  water  power  in  the  form  of  a  large  and  regular  waterfall. 
The  power  thus  obtained  is  utilised  in  converting  an  easily  obtain- 
able raw  material  into  practically  pure  chlorate  of  potash,  and 
water  is  present  in  a  sufficiently  large  quantity  to  supply  ten 
times  the  power  at  present  required.  The  process  is  a  very 
(ban  one,  with  little  or  no  waste  product,  the  chief  item  of 
e  ist  being  wear  and  tear,  although  this  is,  we  understand, 
much  less  than  the  wear  and  tear  of  machinery  in  alkali 
works  in  this  country  working  under  the  old  systems,  in  which 
chlorine  proves  such  a  destructive  element.  Hitherto  the  produc- 
tion of  chlorate  of  potash  b}-  electricity  has  been  chiefly  confined 
to  laboratory  experiment,  but  in  the  Swedish  factory  methods  have 
been  adopted  for  utilising  electric  current  which  are  quite  new  and 
fully  protected.  (  me  principal  advantage  of  the  new  system  is  that 
the  chlorine  is  dispersed  at  the  initial  stage  instead  of  requiring 
treatment  by  successive  processes,  as  is  the  case  under  the  old 
method.  The  new  treatment  of  the  raw  material,  it  is  stated, 
practically  excludes  the  possibility  of  any  impurity  in  the  article. 
This  new  departure  in  the  production  of  chemicals  seems  likely 
to  prove  definitely  that,  if  electric  current  be  properly  distributed 
over  the  article  to  be  treated,  water-power  and  electricity,  at  any 
rate  so  far  as  chlorate  of  potash  and  other  chlorates  are  concerned, 
will  prove  by  far  a  cheaper  method  of  production  than  steam 
and  coal,  with  the  heavy  labour  entailed.  It  has  been  proved 
that  the  amount  of  labour  required  under  the  new  system  is 
very  low  compared  with  that  of  any  chemical  factory  producing 
the  same  quantity  of  finished  material  under  the  old  process.  W  hal 
is,  however,  especially  necessary  for  working  the  Swedish  patents  is 
a  regular  and  powerful  water  supply  tit  a  spot  where  the  raw 
i  il  can  be  delivered,  and  the  finished  article  exported  at  a 
small  cost.  There  are,  unfortunately,  only  a  few  favourably 
situated  spots  where  these  conditions  prevail,  and  the  Swedish 
firm  appear  to  have  selected  one  of  the  best.  The  effect  on  quota- 
tions for  chlorate  of  potash  has,  of  course,  .already  been  serious,  as  the 
practicability  of  the  new  process  has  been  recognised  by  the  older 
makers,  and  it  is  doubtful  whether  present  prices  can  be  maintained. 
We  learn  that  the  price  for  delivery  of  chlorate  of  potash  for  1895 
is  from  £10  to  £12  per  ton  below  the  juice  made  at  t he  same  tunc 
last,  year  for  delivery  over  1894,  and  this  on  an  output  of  sow-ral 
thousand  tons  must  materially  affect  the  market.  The  Swedi  h 
factory  appears  to  have  started  on  the  right  lines.  It  is  not  over- 
loaded with  capital,  which  is  is  more  than  can  be  said  for  more  than 
one  of    its  competitors,   and    will,    then-fore,    only   require   to  be 


steadily  at  work  to  pay  regular  and  improving  dividends.  There 
can  be  no  doubl  thai  the  lioavj  capitalisation  of  several  of  the 
older  concerns  give  the  new  process,  with  its  reasonable  capital, 
an  excellent  chance   of    success.      Messrs.   G.    Boor  and   Co.,  ol 

Artillery  lane,  London,  E.C.,  with  whom  the  sale  of  this  new 
make  of  chlorate  of  potash  has  been  placed,  and  who  have  dealt  in 
the  article  on  a  larger  scale  and  for  a  longer  period  than  any  othi  i 
distributing  firm  in  London,  anticipate  that  the  factory's  full  output 
will  be  readily  disposed  of.  Any  of  our  readers  interested  in  the 
matter  and  desirous  of  obtaining  further  information  should  com 
mimical.- direct  with  Messrs.  Boor  and  Co.  The  plant  at  present 
in  use  includes  8  dynamos  of  220  H.P.,  and  considerable  ail. lit  ions 
are  now  being  put  down. 

Electric  Traction  in  Switzerland.— Plans  have  been  prepared 
for  the  construction   of  an  electric  tramway  between  Baden  and 

Zurich.  Tenders  have  just  been  invited  by  the  municipal  authori- 
ties of  Lugano  for  the  establishment  of  a  network  of  electric 
tramways  in  the  town. 

The  Foreign  Office.-  -With  reference  to  a  statement  reapecthi 

the  failure  of  the  electric  light  at  the  Foreign  Office  on  Monday 
evening,  Mr.  F.    [ago,  the  Secretary  of  the  Westminster  Electric 

Supply  Corporation,  writes  to  say  that  the  accident  was  caused  by 
the  melting  of  a  safety  fuse,  which  put  out  the  lamps  on  one  floor 
of  the  building,  and  was  in  m.  way  attributable  to  failure  in  the 
Corporation's  supply  of  the  electric  current. 

French  Customs  1»i  ties.  The  French  Customs  authorities  have 
recently  decided  that  .all  machines  imported  into  the  country  for  the 
covering  of  wire  for  electrical  purposes  are  to  be  classed  under 
"  Mecaniipie  <  renerale." 

Hoiiakt  (Tasmania).  —  Arrangements  are  being  made  to  intro- 
duce the  electric  light  into  Hobart,  and  a  Bill  authorising  the 
public  lighting  of  the  town  by  the  electric  current  is  to  be  intro- 
duced in  the  next  session  of  Parliament.  Messrs.  Siemens  Bros. 
and  Co.  will  undertake  the  contract  in  the  event  of  the  Act  being 
passed. 

Hull. —During  the  quarter  ended  September  30th  the  Corpora- 
tion electric  light  station  delivered  to  consumers  20,149  units  as 
against  10,740  in  the  corresponding  quarter  of  last  year.  The 
expenditure  for  the  quarter  was  £l,929j  and  the  income  £2,013,  or 
a  profit  balance  of  £86. 

Kensington  (London,  W.). — The  Vestry  have  decided  to  give 
their  consent  to  the  proposed  application  by  the  Xotting  Hill 
Electric  Lighting  Company  for  a  Provisional  Order  in  respect  of 
the  northern  part  of  the  parish,  the  area  recently  abandoned  by 
the  House-to-House  Electric  Supply  Company  ;  this  consent  t.. 
be  conditional  on  the  terms  of  the  proposed  Order  being  approved 
by  the  vestry.  The  Commercial  Electric  Supply  Company  have 
also  given  notice  of  their  intention  to  apply  for  tin  Order  in 
respect  of  the  same  area. 

Kingston-on-Thames. — At  the  meeting  of  the  Town  Council 
last  week,  the  Market  and  Lighting  Committee  reported  that  they 
had  instructed  the  electrical  engineer  to  draw  up  a  circular  letter 
calling  attention  to  the  benefit  derivable  from  the  use  of  the 
electric  light;  that  they  had  under  consideration  the  question..! 
laying  mains  tor  charging  electric  launches  ;  that  Messrs.  Siemens 
Bros,  and  Co.  had  notified  their  willingness  to  extend  their 
guarantee  for  the  cables  supplied  by  them  for  a  further  twelve 
months;  that  an  additional  boiler  being  necessary  at  the  electric 
light  works,  one  had  been  ordered  from  Messrs.  Belliss  and  Co.  ; 
and  they  recommended  the  Council  to  apply  to  the  Local  Govern- 
ment Board  for  permission  to  borrow  a  further  sum  of  £'4,<t0u  in 
addition  to  the  £6,000  previously  applied  for,  and  for  which  an 
inquiry  has  yet  to  be  held.  The  Committee's  report  was  ap- 
proved. 

LECTURES,      Prof.  .1.  A.  Fleming   delivered   a   lecture   last   week 
under  the  auspices  of  the  Local  University  Extension  Committee 
and  other  auspices  in   the    town    of    Scarborough.       The    lecture 
was   given   in    the   Circus   to   a  crowded  audience  on  the     u 
of  "Applications  ..f  Electricity     the  t  ni versa]    Servant."      The 

Mayor  presided,  and  Dr.  Fleming's  lecture  was  listened  to  with 
great  attention  and  interest  by  the  audience.  At  the  conclusion  ol 
the  lecture  the  Mayor  proposed  a  vote  of  thanks  to  Dr.  Fleming, 
which  was  cordially  accorded. 

Leicester.-   The  Wigston  Electrical  and  Engineering  Company 

i.d  f..r  their  new   works  an  excellent  site  at 

Wigston,  near  Leicester.  Building  operations  are  to  be  commenced 

at  once,  and  are  designed   to  enable  the   Company  to  work  on  the 

largest  scale. 

Limkiioi  si:  (LONDON,    E.)       \t    the  last    meeting   of   the  Beard    of 

a  question  was  asked  as  t..  the  position  ol  the  electric  lighl 
and  whal  had  become  oi  tie-  report  which  had  been  received  from 
Prof.    Robinson.      Tin-  Chairman    replied    that    the    Committee 

:.|.| t..l    io   deal    with    the    electric  light   question   had   become 

defunct,  and  no  report  had  been  r ived  from  it. 
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Liverpool. — At  the  meeting  of  the  Town  Council  on  Friday  it 
was  resolved  to  refer  to  the  Watch  and  the  Health  Committees  the 
present  position  of  the  Liverpool  Electric  Supply  Company  for 
their  observation  and  report. 

Llanoollen.—  On  Friday  and  Saturday  last  some  successful 
experiments  in  electric  lighting  were  made  in  this  town  under  the 
direction  of  Mr.  Roseburgh,  representative  of  Messrs.  Easton, 
Anderson  and  (ioolden  (Limited),  and  it  is  anticipated  that  the 
display  of  the  capabilities  of  the  light  will  lead  to  its  being  intro- 
duced into  the  town  generally. 

The  New  Decimal  Association. — A  general  meeting  of  the 
members  of  the  New  Decimal  Association  will  be  held  at  the 
offices  of  the  London  Chamber  of  Commerce  on  November  20th. 
It  is  intended,  as  soon  as  possible  after  Parliament  reassembles, 
to  move  the  appointment  of  a  Select  Committee,  and  it  is  chiefly 
for  supporting  this  action  that  the  meeting  now  called  is  to  be  held. 
It  is  also  proposed  that  endeavours  should  be  made  to  secure  ener- 
getic action  in  the  United  States. 

Newhavfn. — The  electric  light  has  just  been  installed  along  the 
wharves  and  in  the  sheds  and  offices  of  the  London,  Brighton  and 
South  Coast  Railway  Company  at  Newhaven,  the  work  having  been 
undertaken  by  Mr.  J.  W.  Jackson,  an  electrician  in  the  Company's 
services. 

New  Swindon. — The  Local  Board  have  resolved  to  apply  for 
a  Provisional  Order. 

Penrith. — At  the  last  meeting  of  the  Local  Board  it  was  pro- 
posed that  the  Board  should  apply  for  a  Provisional  Order,  but  the 
resolution  was  not  seconded,  and  the  matter  dropped. 

Portsmouth. — Mr.  F.  H.  Tulloch  last  week  held  an  inquiry  on 
behalf  of  the  Local  Government  Board  in  reference  to  on  applica- 
tion from  the  Corporation  for  power  to  borrow  £20,000  for  the  pur- 
pose of  extending  the  electric  light  works.  It  was  explained  that 
it  was  only  intended  at  present  to  borrow  £6,000,  in  order  to  pur- 
chase an  additional  engine  and  dynamo  and  street  transformers  and 
cable  connections  to  houses.  In  addition  to  street  lighting,  current 
had  been  already  supplied  to  5,200  16-c.p.  lamps  of  private  con- 
sumers, and  applications  had  been  received  for  over  1,500  addi- 
tional lamps. 

Presentation.  -On  Wednesday  last,  on  the  occasion  of  Mr.  E. 
Putland's  retirement  from  his  position  on  the  technical  staff  of 
Messrs.  Johnson  and  Phillips,  he  was  presented  by  his  late  col- 
leagues and  friends  with  a  gold  watch  and  other  small  items  to 
mark  the  esteem  and  goodwill  which  he  has  so  well  earned  during 
his  10  years'  connection  with  the  firm.  Great  regret  was  expressed 
by  Mr.  Putland's  colleagues  at  his  retirement,  and  he  is  followed 
by  their  best  wishes.  Mr.  Brockie  made  the  presentation  on  behalf 
of  the  donors. 

Reading. — The  laying  of  the  underground  mains  for  the  Reading 
Electric  Supply  Company  has  been  commenced  by  the  contractors, 
the  Callender  Bitumen  Telegraph  and  Waterproof  Company, 
(Limited). 

Rhomiiia  Valley. — At  the  meeting  of  the  Rhondda  Local 
Board  on  Friday  a  discussion  took  place  upon  a  proposal  that  the 
various  streets  and  roads  in  the  valleys  now  lighted  by  gas  should 
be  illuminated  by  electric  light.  Mr.  T.  Griffiths,  the  head 
manager  of  the  Cymmer  Collieries,  Porth,  stated  that  he  was  quite 
prepared  to  lay  down  an  installation  at  his  collieries  to  generate 
sufficient  electricity  to  light  the  whole  of  Porth  and  the  Cymmer 
district,  as  will  as  the  collieries  belonging  to  the  company,  at  a 
cost  nol  greater  than  that  charged  by  the  gas  company.  Il  was 
agreed  thai  the  clerk  should  write  to  the  other  colliery  companies 
asking  them  if  they  were  prepared  to  supply  the  other  portions  of 
the  valleys  in  a  similar  way.  It  may  be  stated  that  the  Cwmparc 
district,  where  the  Pare  and  Dare  Collieries  (Ocean)  are  situate-, 
is  already  lighted  by  electricity  generated  at  the  Pare  Colliery. 

Southampton.  The  Hartley  Council,  at  their  meeting  ori  Mon- 
day, instructed  their  Finance  ami  General  Purposes  Committee  to 

BSCertain    the  cost    of    installing    the  electric    light  in    the    Hartley 

I  n  i  inn  ion.     Mr.  Le    Feuvre,   the  Chairman  of  the  Committee, 
alluded  t"  the  success oi  the  self-contained  installation  at  the  Free 

Library,   and   said   he   was  sure   the  similar  plan!   at  I  heir  building 
would  effect  a  considerable  saving  in  cost  over  gas. 

Si  NDERLAND.      The    Museum    and     Library    Committee    of     the 

Town  Council  have  had  again  under  consideration  the  question 
of  the  electric  light.      It    lias   i n  estimated    tint    th il    dI 

installing   t ho  current   in    the  entire    building    Would    be  £314,  with 

an  annual   upkeep  chai f  £165.     The  Committee  thought    il 

would  I"'  better  >t    Brat  to  apply  the  lighl  only  to  the  i 

i i llibrai      ind  th    q ho    bei  n  a  [ain  ad  join  tied  for  an 

estimate  to  be  obtained  foi  lighl these  portions  ol  the  buildin 

Tm  mm.  m  Education,  The  Technical  Education  Board  of  the 
I  iondon   I  iounty  <  louncil  ifficial    oiri  alar   the 

Lirtidon    Tech  isette,   whieh  deal:,  full)    with  the 

various  educational  ...  h.-in.     it  pi,  .  ui  ini.i.r  the  consideration  oi 
the  Board,  and  deta  out   in  tabulated  Form  a  list,  of  the  principal 


evening  classes  in  science,  art,  and  technology  to  be  held  within 
the  Administrative  County  of  London  during  the  session  1894-95. 
The  Gazette  is  of  interest  to  all  engaged  in  teaching  work  within 

the    Council's  district. At   Tuesday's   meeting   of  the    County 

Council  the  quarterly  report  of  the  Technical  Education  Board 
was  submitted.  It  stated  that  since  the  last  report  the  Board  had 
made  grants  amounting  in  the  aggregate  to  £3,905. 

Wandsworth  (London.  S.W.).— The  District  Board  of  Works 
have  disapproved  of  the  plans  submitted  by  the  County  of  London 
and  Brush  Provincial  Electric  Lighting  Company,  respecting  the 
construction  of  transformer  chambers  in  the  public  streets,  and 
are,  we  understand,  supported  in  their  action  by  the  London 
County  Council.  The  Company  have  recently  submitted  another 
plan,  with  a  reduced  number  of  these  transformer  chambers,  but 
the  Board  of  Works  at  their  last  meeting  resolved  to  adhere  to 
their  former  decision. 

Worcester — .The  Watch  Committee  of  the  Town  Council  held 
their  fortnightly  meeting  on  Monday,  when  the  Electrical  Exhibi- 
tion Sub-Committee  presented  a  balance-sheet  showing  that  the 
total  receipts  amounted  to  £212,  and  that  a  credit  balance  was  left 
of  £49,  without  using  the  grant  of  £50  made  by  the  Council.  A 
letter  was  read  from  the  Secretary  of  the  Tramways  Company  ask- 
ing the  Committee  to  reconsider  the  tram  bye-laws,  as  they  pro- 
posed to  introduce  light  one-horse  cars.  The  Mayor,  in  moving 
that  the  matter  be  referred  to  the  Sub-Committee,  remarked  that 
in  reconsidering  the  bye-laws  they  might  suggest  to  the  Company 
that  the  cars  should  be  run  by  electricity. 

Wycombe. — The  Mutual  Improvement  Society  had  a  public 
debate  on  the  propriety  of  the  electric  light  being  introduced  into 
this  town,  and  after  a  long  discussion  a  motion  was  carried,  "  That 
in  the  opinion  of  this  House  the  Corporation  is  not  justified  in 
incurring  the  expense  connected  with  the  electric  light." 


PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Cliartered  Inst. 
Patent  Agents,  of  70,  Chancery-lane,  W.C.,from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

October  20,  1894. 
20,017.  A.  G.  New  and  A.  J.  Mayne.     London.     Improvements  in  the 

regulating  mechanism  of  electric  arc  lamps. 
20,043.  W.  Geitel.     London.     Improvements  in  arc  electric  lamps. 
20,059.  1'.  Scheidt  and  J.  W.  Tideman.      Berlin.      Casting  by  means  of 

electric  current. 
20,081.  C.  Lanqdon-Daviks,    London.    Improvements  in  rapid  telegraphic 

transmission. 

i  let, .her  22,  1894. 
20,105.  B.   Davies.      Liverpool.      Improvements    in    electric    measuring 

instruments. 
20,126.  M.  M.  I'.aih.     London.     Improved  system  of  fixing  agglomerated 

manganese  blocks  t,,  carbon  or  ether  electrodes. 
20,127   M.  M.  I.aih.    London.    Improved  porous  pot  for  primary  batteries. 
20,152.  V.   Farms.     London.     Improvements    in    incandescent    electric 

lamps. 
20,170.  H.  Zerener.     London.     Improvements  in  electrical  soldering  and 

welding  apparatus. 

October  23, 1894. 
20,2?3.  R.L.Howard.     London.      Improvements  in  electrically   worked 

pumps. 
20,241.  II.  II.    Lake.      London,     Improvements   in   alternating  .invent 

motors.     (E.A.Clark.     United  State  |, 
20,259.  (',  Kmi  ibb.     London      improvements  in  electrolytic  apparatus 

for  dei  ompo  ...  ■  metallic  salts, 

r  24,  1894. 
20,293.  G.    F.  Sam, i  rs.      Birmingham,      improvements  in  holdi 

globes  or  Bhades  of  elei  t  ric,  ga  -.  or  other  lamps, 
20.317.  .1.  ll.Miitv.     London.     I  inpr.o  eiu.ni  -  in  electric  glow  lamps, 
20,330.  1.  \  wo,    Ola     iw.    Improvement    inelectt  tchines.' 

20,351.  P,  Marino.     London,      improvements  in  and  connected  with  the 

eleol  1 1  i  aluminium  and  aluminium   alloys     ;  Date 

applied  foi  undei  Pal  L894 

.1  ite  of  application  in  loan,,'. 
20,363.  H.  On  si  ta  and  \   B.  Qilbei        I    ndon,     ! 

oi     llppoi  i     used  with   teli  : 

ell  >u  i  -  ,f  pet  son  i  using  1  he  t  ele]  h. 
20,366.  I.    i  i    no-,     i   indon      Lppai  itu   to]  ipplj 

late  and  conl  man  hinerj 

20,382.   \    C    Bbow.n   and  O,   I!.   Neilson,     London.     In. 

electric  telephones  and  means  of  signalling  thereon. 
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20,546. 

20,548 
20,561 


October  25,  1894. 
][.    p,   Crbffibld.      Eritb.      An   improvement  tor  cutting  out 

electric  arc  Lamps. 

F.  o.  Allsop.     London.     An  improved  electric  bell  for  mines  and 

outdoor  use  generally,  with  damp  proof  or  hermetically  sealed 

contact  bi 
!i.    rn,  I.,.   II.    L  Tobias,  W.   H.  Cabman,  and  R.  J.  Crowley. 

London.     Improvements  in  the  production  of  electrical  energy 

and  in  means  or  apparatus  employed  therein. 
,l.  E.  A.  Gwynne  and  K.  Kkwf.hv.    London.     Improvements  in 

aiwl  connected  with  arc  electric  lamps. 
F.  K.  W.  Bowi  \.     London.     Improvements  in  and  connected  with 

induced  current  telegraphy. 

October  26,  1894. 
II.    \.  CatmOue.     London.     Improvements  in  junction  couplings 

or  clips  for  electric  lighting  installations. 

October  27,  1894. 
S.  Butcher.  London.    Improvements  in  electric  telegraph  systems 

t'.>r  working  double-current  translation. 
H.  Lea.     London.     Improvements  in  electrical  motor  fittings  for 

transmitting  motion  to  light  machinery. 
(J.     W.     LOWCOCK.     Manchester.     Improvements   in    electric   arc 

lamps. 


SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  now  be  obtained  at  the  uniform  price  of 
8d.  each. 

1893. 
19,251.  Crawshawe  and  Battve.     Electric  indicator  for  colliery  engine 

houses.  &c. 
20,384.  Hookham.     Electricity  meters. 
20.847.  Scott.     Carbon  brushes,  blocks,  &<■.,  for  electric  generators  and 

motors. 
20,975.  Gregg.     Voltaic  batteries. 
22,856.  Fowden.    Printing  telegraphs. 

23.477.  Orme.     Electrical  signalling  on  railways. 

25.478.  Coehn.     Electrolytic  preparation  of  oxygen,  &c. 

1894. 
16,425.   Young    Hess  Storage  Battery  Company).     Storage  batteries. 
16,859.   Coykendali..     Electrical  distribution. 


COMPANIES'    MEETINGS    AND     REPORTS. 


Eastern     Extension,    Australasia    and    China 
Telegraph  Company  (Limited). 

The  forty -second  ordinary  general  meeting  of  this  Company  was  held 
on  Wednesday,  at  Winchester  House,  Old  Broad-street,  E.G.,  under  the 
v  of  Sir  John  Pender,  G.C.M.G.,  M.P. 

The  SECRETARY  (Mr.  F.  E.  Hesse)  read  the  notice  calling  the 
meeting  and  the  minutes  of  the  last  meeting,  which  were  confirmed  by 
the  present  meeting.     The  report  of  the  Directors  was  taken  as  read. 

The  CHAIRMAN  said :  Gentlemen,  before  asking  you  to  approve  the 
report  1  shall,  as  usual,  make  a  few  remarks.  The  gross  receipts  for  the 
i]  under  review  have  amounted  to  £247,681,  against  £257,986  for 
the  corresponding  period  of  1893,  showing  a  decrease  of  £10,305.  During 
the  half-year,  however,  the  loss  on  exchange  has  been  exceptionally  heavy, 
amounting  to  £21,000,  otherwise  the  revenue  would  have  shown  an 
increase.  On  May  1st  last  the  rates  of  collection  in  the  Straits  Settle- 
ments and  for  certain  of  the  China  traffic  were  raised,  and  as  soon  as  we 
are  in  a  position  to  do  so  we  shall  adjust  the  tariffs  for  the  rest  of  the  China 
traffic  so  as  to  obtain  the  full  currency  equivalent  of  our  sterling  charges. 
The  working  expenses  have  amounted  to  £80,295,  against  £78,229  for  the 
corresponding  period  of  1893,  showing  an  increase  of  £2,066,  which  is 
practically  due  to  the  opening  of  new  stations  at  Labuan  and  Soerabaya. 
The  usual  interim  dividends  at  the  rate  of  5  per  cent,  per  annum  have 
been  paid  for  the  past  half-year,  amounting  to  £62,500,  and  the  balance  of 
£68,457  is  carried  forward  to  the  next  account.  The  third  year's  working 
of  the  Australian  tariff  guarantee  arrangement  expired  on  April  30th 
last,  when  it  was  found  that  the  loss  for  the  year  amounted  to  £12,384, 
one-half  of  which  was  borne  by  the  guaranteeing  Governments  and 
the  other  half  by  the  associated  Companies  in  terms  of  the  agreement 
which  is  still  in  force.  During  a  portion  of  last  year,  however,  an 
abnormally  large  traffic  was  carried  in  connection  with  the  reconstruction 
of  many  of  the  Australian  banks,  and  as  far  as  the  figures  at  present 
-how  a  much  larger  loss  will  ensue  for  the  current  financial  year.  As 
things  are  not  in  a  very  satisfactory  tate  in  Australia  at  the 
pre  enl  time.  TheColouiet  have  pa  ed  through  a  severe  commercial  crisis. 
Thej  have  had  what  ie  railed  a  laid  icare,  and  altogether  the  bank  havi 
had  lather  a  hard  time  of  it  :  but  the  darkest  cloud  has  its  silver  lining, aud 
energy  and  power  exist  there  which,  after  a  time,  will  assert  thi 
and  I  have  no  doubt  that  we  shall  then  see  things  "  booming  "  again  in 
the  Australasian  colonies.  At  our  last  meeting  I  referred  in  considerable 
detail  to  the  question  of  a  Pacific  cable,  which  is  now  apparently  ripen- 
in-'.  The  Canadian  Government  are  very  auxhus  to  see  the  scheme 
'  carried   out.  and   there  has  been  a  meeting   at  Ottawa  on  the   subject, 


attended  by  delegates  IV Great  Britain,  the  Australasian  colonics  and  the 

Cape.    They  were  all  very  complimentary! i ther,  bul  a   fat    i 

learn,  the  result  of  that  conference  amounts  to  this,  that  they  were  by 
a  thorough  survey,  to  ascertain  the  best  route  along  which'  to  lay  a 
submarine  cable,  and  having  d this,  to  invite  tendei  and  ubmit  par- 
ticulars of  the  cost  t"  the  different  Governments  interested.  That, 
gentlemen,  is  rather  an  important  part  of  the  busine  i.  We  are  not 
opposed  in  any  way  to  the  laying  of  submarine  cables  ;  hut  we 
want  to  see  them  laid  in  a  way  that  will  benefit  the  public  generally — the 
telegraphing  public  and  the  commercial  public  on  both  sides  of  the  ea, 
and  meet  a  decided  want.  At  the  pre  -cut  ment,  however,  the  tele- 
graphic communication  with  Australia  is  probably  second  to  Done  in  the 
world,  and  fully  meets  all  reasonable  requirements.  Still,  if  it  h  dei  ided 
by  the  Governments  interested  that  a  cable  should  be  laid.  it.  it  i-  not 
our  business  to  oppose  Buch  a  desire,  beyond  protecting  ourselves,  by 
seeing,  if  possible,  that  the  cable  is  laid  on  principles  which  will  not  in 
any  way  destroy  us.  I  have  always  said,  and  1  now  repeat  if,  that  when 
the  cable  comes  to  be  laid,  the  Governments  will  be  wise  if  thej  consult 
us,  and  make  use  of  the  large  experience  we  have  gained  in  cable  work.  I 
may  say  that  any  manufacturer  can  lay  a  cable,  but  it  is  not  everybody 
who  can  maintain  one.  The  maintenance  of  a  cable,  in  fact,  is  the  great 
difficulty,  and  until  we  know  the  route  and  depths,  we  cannot  form 
a  reliable  opinion  as  to  what  it.  will  cost  to  maintain  Those  are 
my  ideas  on  this  subject,  gentlemen.  They  are  ideas  of  progret  bul 
at  the  same  time  they  are  ideas  of  prudence.  The  Canadian  Govern- 
ment are  pushing  on  the  matter  ;  in  fact,  they  are  going  a  little  beyond 
their  instructions  iu  inviting  tenders,  for  when  they  get  them — and  no 
doubt  they  will  do  so — they  cannot  accept  any  tender  until  the  programme 
has  been  carried  out  of  ascertaining  where  the  cable  ought  to  be  laid. 
We  shall  watch  this  question  with  the  greatest  care,  and  when  it  is  solved, 
if  a  cable  is  laid,  I  think  I  may  say,  as  I  have  said  on  more  than  one  occa- 
sion, that  we  are  likely  to  have  something  to  do  with  it.  At  all 
events,  if  we  have  not,  we  shall  use  all  our  influence  in  order  to  protect 
our  interests.  Shortly  after  our  last  meeting  we  completed  the  laying  of 
our  new  cable  from  Singapore  to  Hong  Kong  via  Labuan.  1  have  always 
said  that  an  alternative  line  or  a  duplicate  line,  either  for  commerce  or 
politics,  is  an  absolute  necessity.  We  have  realised  that  on  many  occa- 
sions, aud  it  was  again  brought  home  to  us  the  other  day,  because  had  we 
not  had  this  cable  we  should  have  been  cut  off  from  communication 
with  Hong  Kong  through  the  Straits.  We  have  now  iu  the  China 
seas  a  thoroughly  efficient  alternative  line  which,  I  believe,  will  be  of 
great  value  to  us  iu  the  future.  This  policy,  which  we  have  pursued 
from  the  inception  of  the  Company,  has  so  far  proved  a  successful  one. 
As  long  as  cables  are  wanted,  wherever  trade  goes  and  the  British  flag 
flies,  you  may  depend  upon  it  that  if  we  see  our  way  to  carry  our  system 
there  we  shall  do  so  ;  but  in  carrying  out  this  work  wc  have  always  to 
keep  in  view  the  question  of  ways  and  means.  You  would  not  like 
me  to  come  before  you  every  half-year  and  tell  you  that  we  cannot 
give  you  any  dividend  because  we  have  spent  all  our  revenue  in  lay- 
ing cables  ;  but  if  we  can  continue  the  policy  we  have  hitherto  adopted 
of  duplicating  our  cables,  extending  our  system,  and  strengthening 
the  value  of  your  property,  while  at  the  same  time  maintaining  a  fair 
dividend — what  in  these  days  might  be  called  a  good  dividend — I  think 
you  will  agree  with  me,  that  our  policy  is  a  success.  (Cheers.)  I  have 
had  only  two  letters  from  the  great  body  of  our  shareholders  on  this 
occasion.  One  writer  says,  "  You  have  got  such  a  handsome  reserve  now 
that  1  think  you  ought  to  stop  increasing  it,  and  to  give  us  a  little  more 
dividend."  The  other  shareholder  in  his  letter  to  us  highly  commends 
the  policy  of  the  Directors  ;  and  that  policy,  as  you  know,  has  always 
been  sanctioned  and  approved  by  the  body  of  the  shareholders.  This 
shareholder  says:  "  You  have  done  well,  nursed  what  you  have  done 
and  maintained  the  life  and  efficiency  of  the  property,  not  only  in  the 
cables,  but  in  the  steady  dividend  which  you  have  paid  us.  Continue 
that  policy,  and  I  am  quite  sure  that  every  shareholder  of  the  Company  will 
thank  you."  Now,  gentlemen,  I  need  not  read  those  letters  to  you.  Some- 
times 1  rather  like  to  receive  a  letter,  because  it  shows  us  how  the  wind  is 
blowing  among  our  shareholders,  and  I  like  to  have  an  idea  as  to  whether 
they  are  satisfied  or  not.  I  can  only  tell  you  that  my  Directors  and  myself 
feel  pretty  well  satisfied  that  we  are  going  on  the  right  road,  and  we  intend 
to  keep  to  it.  We  think  a  reserve  fund  is  the  mainstay  of  our  Company. 
(Hear,  hear.)  If  we  had  no  backbone  in  the  form  of  a  reserve  fund  such  as 
we  have  now,  we  could  not  do  the  work  we  are  doing.  For  instance,  we 
laid  the  alternative  cable  the  other  day  to  Hong  Kong.  We  did  not  require 
to  go  to  the  public  and  ask  them  for  money  —  we  borrowed  some  from  our 
reservefund.  and  wc  shall  gradually  pay  it  back  to  that  fund.  This  is  a  useful 
system  ;  it  practically  makes  us  our  own  bankers  as  long  as  we  do  not  over- 
run the  account.  That,  however,  we  take  care  of.  Believing,  as  I  do, that 
we  are  very  carefully  overlooked  by  extremely  competent  accountants,  I 
think  there  is  no  great  danger  of  our  going  wrong  in  that  direction. 
Therefore,  in  answer  to  the  first  of  the  two  shareholders  whose  letters  I 
have  referred  to,  I  say  that  1  cannot  agree  with  him.  nor  do  my  Board, 
nor,  I  believe,  does  the  body  of  the  shareholders,  w  e  shall  go  on  increas- 
ing our  reserve  fund,  therefore.  Willi  reference  to  the  second  letter,  I 
thank  the  writer  for  the  confidence  he  places  in  US,  and  we  shall  go  on 
following  the  same  course  in  tic  future  as  we  have  done  iu  the 
believing  it  is  tie-  ound  eon,  r.  h  ha  been  buccj  -in'  in  the  past, 
and  there  i  no  reason  why  it  hould  nol  be  equally  successful  in  the 
future.  1  have  now  given  you  loini  particulars  of  our  working  and  our 
policy  ;  but  there  is  inothei  poinl  whi  h  I  desire  to  refer  to  ami  I  think 
it  was  mentioned  in  one  of  the.  e  I,  tti  i.-  that  we  ought  on  an  oi 
like  this  to  remembet  out  tall.  Well,  gentlemn 
We  have  established  a  pension  fund,  which  is  appreciated  by  them 
all.  We  are  endeavouring  to  make  our  service  n  whi  h  people 
will  rather  aspire  t:.  enter,  and  we  are  careful  a*  to  whom  we 
select    for    our    service,   bee.uue.   so    far    as    my    judgment    goes,,     the 
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better  the  men  the  better  the  service.  The  other  day  we  had  our  festival, 
when  we  celebrated  the  twenty-fifth  anniversary  of  the  successful  working 
of  the  Eastern  and  the  Eastern  Extension  Companies,  and  we  then  gave 

all  our  men  throughout  the  service,  at   home  and  abroad,  a  g 1  dinner. 

That  is  not  much,  you  may  say  :  but  our  staff  is  a  very  large  number  to 
dine.  This  act  of  ours,  at  any  rate,  shows  that  while  we  are  rejoicing 
here  we  do  not  forget  those  who  are  serving  us.  and,  as  I  have  said,  all  our 
.tall',  abroad  as  well  as  at  home,  participated  in  the  joy  which  we  all  expe- 
rienced here  on  the  occasion  of  the  twenty-fifth  anniversary  of  our  suc- 
cessful working.  Some  of  us  will  not  see  another  25  years,  but  some  of  us 
will,  and  when  that  second  25  years  has  elapsed,  I  hope  that  those  con- 
nected with  the  Company  then  will  lie  able  lo  look  Lack  to  the  present 
time  and  say,  "After  all,  we  huilt  on  a  good  and  sound  foundation." 
(Cheers.)  I  thank  you  for  listening  so  attentively  to  my  remark-,  and  I 
feel  sure  it  would  he  appreciated  by  our  staff  if  you  would  join  with  me  in 
a  resolution  expressing  appreciation  of  the  work  done  by  them  at  home 
and  abroad  during  the  last  25  years,  and  thanking  them  for  their  services. 
With  these  remarks  1  beg  to  move — 

"  Thai  the  report  and  accounts  of  tin  Director!  now  submitted  6i  rect  ived 
and  adopted" 

The  MARQUIS  of  TWEEDDALE:  I  second  that. 

The  CHAIRMAN  :  If  any  gentleman  desires  to  make  any  remarks  I 
shall  he  very  pleased  to  answer  him,  but  if  not,  I  will  put  the  resolution. 

A  short  discussion  then  followed,  in  which  Messrs.  Newton,  Burgess,  and 
Walker  took  part,  as  to  the  development  of  North  Borneo,  the  effect  of  a 
Pacific  Cable  and  the  Chino-Japanese  War  on  the  Company's  earnings. 
It  was  also  suggested  by  Mr.  Newton  that  a  bonus  should  be  given  to  the 
staff  to  commemorate  the  Company's  twenty-fifth  anniversary,  after  which 

The  CHAIRMAN  said :  Your  remarks,  Mr.  Walker,  are  perfectly  correct, 
but  just  at  the  present  time,  when  Canada  is  showing  so  much  interest  in  this 
matter  and  has  the  Australian  colonies  to  deal  with,  whi  i  may  possibly  differ 
among  themselves  as  to  where  this  cable  should  be  laid  and  where  it  should 
touch,  I  think  the  less  we  say  about  it  the  better.  We  keep  our  eyes  open, 
and  shall  watch  the  matter  very  closely,  ami  if  it  comes  to  touch  us  "on 
the  quick,"  you  may  depend  that  we  shall  be  quickened  by  the  touch.  I  have 
spoken  about  this  question  guardedly,  as  you  may  have  observed,  because  I 
dp  not  want  to  "go dead,"  as  it  is  called,  against  any  Government.  If  they 
want  a  cable  let  them  have  it,  but  I  do  not  think  any  Government  would 
deliberately  attempt  to  destroy  a  system  which  has  been  so  markedly 
beneficial  to  them  and  the  world  at  large  as  ouis  has  been — so  successful 
that  they  think  that  out  of  our  success  they  can  create  a  system  for  a 
great  deal  less  money  than  ours  can  be  worked  for.  Let  them  try  and  rind 
that  out.  As  I  have  said,  our  experience  is  such  that  we  cau  teach  them 
something,  although  they  do  not  yet  believe  that  there  is  anything  to 
teach  them.  .Submarine  cables,  however,  are  not  exactly  things  of  to- 
day. They  have  cost  a  great  deal  of  money  to  nurse.  We  know  a  pood 
deal  about  them,  and  if  another  important  cable  like  this  is  to  belaid, 
if  wo  are  not  consulted  about  it,  the  wisdom  which  ought  to  be  shown  in 
connection  with  such  an  important  matter  will  not  have  been  displayed. 
I  have  been  asked  a  question  about  the  China  traffic  in  connection 
with  the  present  war.  War,  as  a  rule,  creates  a  considerable  amount  of 
traffic.  It  may  limit  commercial  work  pure  and  simple  ;  but  war  creates 
a  class  of  commerce  which  requires  rapid  transmission,  and  this  can  only 
be  done  through  the  telegraph.  With  regard  to  Mr.  Newton's  question 
about.  North  Borneo,  a  short  length  of  cable  has  been  laid  between  Labuan 
and  Borneo,  and  as  soon  as  the  laud  line  which  is  in  course  of  construction 

by  the  British  North  Borneo  Company  across  North  Borneo  is  ( lpleted, 

direct    telegraphic    communication    will   be    given   with    Sandakan,    the 

head-quarters  of  that  company.     As  you  are  av  ire  a  I  deal  of  tobacco 

row     there;  but  that  industry    was.    i   believe,   greatly  checked   by   the 

McKinley   tariff.     Thai,  in    turn,    has   now   been    changed I   I   think 

that   belter   days   are    dawning    for    Borneo.       There    i-   i   thing  that 

von  may  rest  assured  about,  and  that  is  that  wherever  there  is  tele 
graphic  communication,  industry  or  commerce,  if  it  exists,  will  be  largelj 
promoted  by  it.  Regarding  the  jubilee,  I  should  have  said  that  our 
twenty  fifth  anniversary  festival  was  probably  one  of  the  mosl  marked 
successes  thai  has  ever  been  .seen.  We  had  nearly  600  people  at 
dinner,  and  ibout  10,020  to  the'  evening  fete.  Ii  went  oil  with  the 
regularity  of  clockwork,  and  the  festival  was  just  as  successful  in 
its  way  as  the  institution  ii  we  repn  enting.  I  was  verj  much  plea  ed 
indeed  to  find  thai  it  was  greatly  approved  by  all  our  shareholders, 
and  il  was  graced  and  honoured  b\  the  presence  of  the  Prince  of 
Wale  and  other  members  of  the  Royal  Family.  This  fact  .shows  how 
the  whole  mattei  i  regarded  by  them;  and  I  think  you  will  agree 
wiih  me  Hi.''  in  the  e  daj  a  kind  word  or  a  little  help,  even  in  the 
'  1 1  ol    i   -Mil  in  i  n  ut  ion  like  ours,  i  ■  appreciated  and  rather  add    to  the 

position  which  we  hold.     I    thinl    I   I an   vored  all   the  points  which 

een  pul   to  me,  and   I  will  now  ask  you   to  vote  on   the  resolution. 

Those  who  are  in  favoui  ol   II  will  signify  the  same  in  the  u  ual  mat 

1'hosi    I  il      Can  ied  unauimou  l\ .     Th  it  i    all  the  bu  ini       to-day. 

We  have  no  re  electioni  on  thi  occn  ion.  I  hove  onlj  to  add  thai  wo 
are  delighted  Lo   ee  you,  and  thai  out  pro  pe<      are  very  encouragin 

Mr.    BURGESS  i    I    do    nol    think    we    ou  [hi    to  lei 

el  lent  I  lliairman 

ind  thi    Board  foi     hi       i       ,     Inch  they  havi    d thi    gren 

1  i  Ii  .I   i  In      Ii  o  eholdei  Hi  mi'  in  this. 

Mi.  WILLIAM  MORTEK  :   I  will    ■ i  thai  with  h  plea  ure. 

unanimously. 

The  I'll  \ii;m  \\  ;  Gentlemen,  I  do  uol   think  thai    

ib  enl    iron i     in     i    i    i..  :,,    ,    ii,:,i   thi     i    tin   foi  i ) 

meeting  al  which  I  have  had  the  honoui   md  plea  ure  p|  returning 
thank     to   the     harehol  Ii       foi    thi  In  did  not 

know  ea<  h   othi '    i      '  "    i     ire  -I"  now,  and  I  ho] 
*o  know  and  to, reaped  each  othei   ■  We  shal 


do  our  best,  to  preserve  your  confidence,  and  to  make  your  confidence  sho. 
results  which  will  be  satisfactory  to  you 
The  proceedings  then  teiminated, 


Monte  Video  Telephone  Company  (Limited). 

The  annual  ordinary  general  meeting  of  this  Company  was  held  OB 
Wednesday  at  the  offices,  96,  Greshara  House,  Old  Broad-street,  Mr. 
Herbert  Ward  presiding. 

The  SECRETARY  (Mr.  E.  M.  Reiss)  read  the  notice  convening  the 
meeting. 

The  CHAIRMAN  -aid  :  Looking  at  the  results  of  the  year's  working  you 
will  observe  thai  the  net  profit  of  £6,902  is  just  slightly  in  excess  of  the 
net  amount,  of  profit  made  last  year.  The  subscriptions  have  increased  by 
£460,  ami  the  item  under  this  head  to  the  credit  of  profit  and  loss  account 
is  still  further  increased  this  year  by  the  rent  received  for  subletting  the 
lower  portion  of  the  central  premises  at  Monte  Video,  which  has  been 
included  therewith.  Previously  this  rent,  being  of  small  amount., 
had  been  credited  to  the  general  rent  account,  and  so  went  to  the 
reduction  of  working  expenses  in  Monte  Video,  appearing  on  the  debit 
side  of  the  profit  and  loss  account;  but  it  has  been  thought  advis- 
able in  future  to  separate  this  item,  and  take  it  direct  to  profit  and 
loss.  This  explanation  will,  of  course,  account  for  the  apparent  increase 
in  working  expenses  this  year,  which,  after  allowing  for  this  item  of 
rent  no  longer  credited  to  the  account,  are  actually  only  £4  in 
excess  of  last  year,  when  the  expenses,  as  you  will  recollect,  had  Keen 
reduced  to  the  lowest  level  compatible  with  efficiency.  The  increase  in 
the  London  office  expenses  is  mainly  accounted  for  by  the  addition  made 
last  year  to  the  number  of  Directors.  The  amount  for  income-tax  is 
slightly  lower  than  last  year,  and  the  loss  in  exchange  last  year  of  some 
£13  is  turned  iuto  a  gain  this  year  of  £48,  which  is  a  satisfactory  feature. 
1  come  now  to  an  important  item  the  Board  have  had  to  deal  with  this 
year,  and  it  is  the  value  of  the  materials  on  hand.  These  have  for  some 
time  been  standing  in  our  books  at  a  higher  figure  than  they  are  intrinsi- 
cally worth,  although  amounts  against  them  have  from  time  to  time 
been  written  oft'  to  a  general  depreciation  fund.  This  stock  of  material 
includes  a  quantity  of  Gower-Bell  instruments  taken  over  from  the  old 
Gower-Bell  Telephone  Company,  which  arc  fast  becoming  obsolete  ; 
and  in  view  of  the  large  discrepancy  between  the  value  in  our  books 
and  their  actual  value  to-day,  the  Board  had  no  alternative  but  to 
deal  with  this  point  in  this  year's  accounts.  After  careful  considera- 
tion, and  acting  ou  the  advice  of  the  auditors,  it  has  been  decided 
to  write  off  £1,345  to  profit  and  loss  for  this  depreciation,  and  to  take 
out  of  the  depreciation  fund  a  further  £1,000  for  this  same  purpose, 
thus  bringing  the  value  of  the  stock  on  hand  to  the  exact  amount  it  is  run 
out  at  by  our  general  manager,  namely,  £3,494,  at  which  it  stands  as  .n 
asset  in  our  balance-sheet  to-day.  Coming  to  the  subject  of  bid  and 
doubtful  debts,  I  am  happy  to  say  that  none  have  been  made  during  the 
periud  under  review,  which  is  an  evident  effect  of  the  improvement  which 
has  ai  last  set  in  in  Lruguay,  and  which,  as  it  continues,  will  mike  itself 
felt  in  all  branches  of  trade  and  enterprise  connected  with  the  country. 
The  amount  outstanding  for  subscriptions  unduly  31st  last  was  slightly 
in  excess  of  the  corresponding  amount  last  year,  but,  our  manage! 
endorses  the  whole  list  as  "considered  good  and  recoverable."  Al  the 
same  time  your  Directors  deem  it  only  prudent  to  place  aside  £500  to 
provide  foi-  any  future  loss  on  this  account.  The  number  of  our  sub 
scribers  continues  to  be  well  maintained,  and  shows,  jn  fact,  an  increase  of 
46  at  the  end  of  July,  compared  with  the  same  period  last  year.  Altogether 
I  think  it  i  an  safely  be  said  that  the  Company  is  satisfactorily  progressing, 
and  that,  with  greater  activity  in  business  circles  in  Monte  Video  there  is 
very  little  doubt  hut.  that,  everything  will  go  ahead,  our  Company  included. 
By  placing  to  the  reserve  account  this  year  £1,000,  the  position  of  the 
Company  i-  si  ill  further  strengthened  by  the  possession  •<<  an  a  tual  liquid 
ai  el  to  this  extent,  and  I  think  you  will  agree  with  me  that  the  facl 
of  our  being  enabled  lo  pay.  after  putting  aside  this  sum,  a  dividend  "I 
four  percent,  compares  very  favourably  with  oilier  South  American  enter- 
pri  -      ii   the  prerent  lime.      I  now  formally  move: — 

!  i  ii  •'. ' 
Mr.  I,  W.JONES,  in  seconding  the  motion,  said  the  majority  of  the 
Hoard  weie  im  'mid  to  place  a  larger  amount  to  the  reserve  fund  and  pay 
a  somewhat  smaller  dividend  than  thai  proposed,  but  in  view  of  thi 
opinions  expressed  by  some  of  the  largesl  hareholdei  il  "a  thought  that 
,,n  the  pre  eni  oc   i  ion  they  might  pay  four  pei 

Mr.  TOUCH    n  he  item  of  securities  in  the  balani  i    hoet, 

asked  what  they  wet  ■ 
The   CHAIRMAN    replied    thai    thej   consisted  of  Terminal   Railroad 

\      i  ,  ill  ion  of    St.    Louis   four  and  a- Half  per  Cent.  Cold  Bonds  ;,tl 

Topeka  and  Santa   b'c   Railroad   Loin    pei    Cent.  Gold   Bond      New  Vor* 

Central    Rail i     hare  .    ind    Bank    of    New   Zealand    Pour   pet 

Guaranteed  Stock.     These   in  n    now  worth  within  n   lew 

pounds  ol  what    thej  i 

I  lie  n  i 

The  en  MbM  \'-  then 

"  That  a  dividend  at  th,  rot  per  ■''  ■ 

■  I  for  th'  yea  '.  1894, 

■  l  forthwith." 

Mr,  EDWARD  I'.  POWERS  seconded  the  motion,  which  was  oarried. 

tin  the  moti >f  Mr.  JON]   -    oi  mdi  dbj   Mr.  C.  LOCK,  the  Chai 

Was  re  eld  I'lil 

CHAIRMAN    oi  ib  oil  in  |   the  mi  etin  elei  tion,    aid  be 

oil     i»    prei    >u     •!  i\    fi ow    Mi  ol    the 

i  '  in    .on,  lu.-ion      aid  :       I  .  au- 

.    ibis   wiihoui      i\in  ent  at  present  in  Monte 

'        "It.    o 
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view.     This  ie  strongly  put,  but  my  view*  have  been  increased  afti 

'  ion.     The   gn  ai    itnpi  ovemi  tit    i    due  to    the   mam r'    eai  at  it 

'•'■  ard.     Hi'  thought   thai  was  n  mo  i 
gratifying  piece  of  information. 

Mr.    HAHOLD   smith   proposed    the  reappointment    ol    the  auditors 
-1    Van   de    Linde   and   Sons),   which    wa 

Mr.  B  \  l.i-'i  'I  R  proposed  as  a  fi  iendly  motion  : 

"  Thai  •  ■!  to  London, 

and  not  )  '■  d   by  I      B<  a  rd  in  trwti  •-' 

Mr.  HODl  ISl !^    econ  '  and  il  wa    ean  ied. 

The  CHAIRMAN  promised  that  the  motion  should  guide  the  Hoard  in 
their  future  acl  ion. 
The  proceedings  then  terminated. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &C 


lilion  to  the  information  given  wndtr  this  heading,  detailed  par- 
ticulars of  many  oi   the   Companis    whose    returns  apptar  below   will 
"The  Electrician"  Electricai   Trades'  Director*  ami 

II  indbook,  1894,  pages  274-300.  <fc.,  ,t. . 

ARNETT    BROTHERS    [LIMITED).— This   Company   was    registered    on 
27th  with  a  capital  of  £4,000,  in  £10  shares,  to  acquire  a  business 
carried  on  at  Middlesbrough,  and  to  carry  on  the  business  of  iron,  steel, 
and  general  merchants,  bolt  and  rivet  manufacturers,  .Ve. 

BAILEY  AND  GARNETT  (LIMITED).- -This  Company  was  registered  on 

r  27th,  1894.  with  a  capital  of  £10.000.  in  £5  shares,  to  acquire  the 

business  carried   on  at   Stalybridge  by   Roberts,   Buckley  and  Company 

Limited),  and    to  carry   on   the   business  of  machinists,   engineers,   tool 

brass  founders,  metal  worker-.  &c. 

CONTINENTALE     GESELLSCHAET     FUR     ELEKTRISCHE     UNTERNEH- 

MUNG.  — 1'nder  this  title  a  Company,  with  a  capital  of  16  million  marks 

00'.  has  just  been  formed  at  Nuremberg.  Germany.     The  objei  '     i 

the  Company  is  to  acquire  and  exploit  undertakings,  the  contract  for  the 

electrical  portion  of  which  is  to  be  carried  out  by  Messrs.  Sehuekerfc  and 

Company,  of  Nuremberg,  who  are  largely  interested  in  the  new  concern. 

GENERAL  EXPLOITATIONS  (LIMITED  .—This  Company  has  been  regis- 
tered, with  a   capital   of  £20,000  in  £1  shares,  to  carry  on   the  general 
of    in  exploration,  devi  lopment,  exploitation,  mining,  mercantile, 
agricultural,  commercial,  land  mortgage,  and  industrial  company. 

LONDON   MATHEMATICAL   SOCIETY.   -This   Company  has  been   regis- 
tered, wilh  a  membership  of  250,  each  of  whom  undertakes  to  contribute 
towards  the  assets  of  the  ( 'ompany,  in  the  event  of  the  winding  up  of  the 
■  sira  not  exceeding  £1.  Is. 
MECHANICAL  PATENTS    SYNDICATE     LIMITED ).— This  Company  has 
[istered,  with  a  capital  of  £1,500  in  1,500  shares  of   £1  each,  to 
acquire  and  develop  certain  patents,  and  to  carry  on  business  as  mechanical 
and  general  engineers. 

NEWPORT  ELECTRICAL  ENGINEERING  COMPANY  (LIMITED).— This 
Company  was  registered  on  October  29th,  with  a  capital  of  £2,000  in  £1 
lharcs,  to  <  irry  on  the  business  of  electrical  and  mechanical  engineers  in 
all  its  branches;  manufacturer-,  workers,  dealers  in  electricity,  motive 
power,  light,  el  itus  and  appliances,  including  metals,  insula- 

tors, conductors,  lamps,  fittings,  &c;  to  generate,  produce,  -lore,  accumu- 
late and  distribute  electricity,  electromotive  force,  or  other  similar  i 
for  the   purpose  of  lighting  omnibuses,  trarncars,  cabs,  and  other  vehicles, 
and  public  and  private  building-,  and  to  acquire  the  rigid  to  use  or  manu- 
and  put  up  telephones,  telegraphs,  electric  bells,  phonographs,  and 
electrical  apparatus.     The  subscribers   (with  one  share  each)  are — 
Bell,    D.  .1.   Griffiths,  J.   Boddy,   M.  .1.  Beavan,    VV.    E.   Thomas, 

E.  Davis,  and  L.S.  Abraharuson,  all  of   Newport,  Mon.     The  C pany  is 

i  ed  without  the  filing  of  special  Articles  of    \    ociation,  and  no  par- 
ticulars respecting  the  management  are,  therefore,  i  btainable. 
JOHN  PILLING  AND  SONS  I  LIMITED '.—This  Company  was  registered  on 
er  22nd  with  a  capital  of  £50.000,  in  £100  |uire  the 

business   of.   an    engineer,  ironfounder,   machinist,   and    manufacturer   of 
machinery  of  i  a  earned  on  by  John  Pilllingal  Colne,  Laiics. 

REVOLUTION  WOODEN  PULLEY  COMPANY    LIMITED  .     This  I  lompany 
ith  a  capital  of  £20,000  in  £1  share-,  to  carry  on 
a  founders  and  mechanical  engineers, 


HALL    ELECTRICAL    COMPANY    (LIMITED.    -An   agreemenl 

16th  pro'  ides  foi    the    ale  to  the  Con  panj  ol   the  bu  in.      ol  an 
'  iii  ied  i >n  it   l.h ei  pool  as  from  ' 

25ih  for  £1.400.  payable  by  the  allotment   as  fullj  paid  of  1,400    I 

I   to  1,400  inclusive.     Loftus  .1.  Barnacle  and  Herbert    II.   R 
appointed    managers    fot     three  »tn    the   incorporation   of    the 

INTERNATIONAL     ELECTRIC    STORAGE    .LIMITED). 

dated  September  20th,  stall     thai  whereas  the  Company  is  indebted  to 

Arthur  VV.  Stormonl   to  the  e   tenl   of  £10,000,  it.  has  been  agreed   thai 

2,000  full}  paid  shares  of  £5  each    hall  be  allotted  to  hi hi    t 

in  full  satisfaction  of  such  debt.    A  spi  list  29th, 

and  confirmed  Scpti  mber  14th.  at  mi  i           hi      at       75,  im  House, 
i  lid    Broad    tree!     Londi  n.    I                                           r 


■  hi t   the  i  ompany,  the   Directors  be  and  arc  hereby  authorised  to 

issue  4.0tn  ...   Preference     hare      entitled   to  a  cumulative   Prefei 
dividend  of  £6  per  cent.,  and  entitled   to  rank  for  dividend  prorata  with 
the  Ordinarj    hat       iftei  payment  of  £6  per  cent,  on  the  Ordinary    hire 

fqt    the  time  being   i  sued.        Vuother  agri t,  made  on  October  13th, 

with  Arthur  W.  Stor ni.  pi  ivides  for  the  allotment  as  fully  paid. .f  6.000 

-hi.     ..f  £5  each,  iii  full  consideration  for  the  sum  of  £50.000  which  the 
mj   pro\  iouf  '•}  owed  him. 

IRISH  HOUSE  TO  HOUSE  ELECTRICITY  COMPANY  LIMITED.  In 
reply  to  inquirie  respectinc  the  non-filing  of  the  statutory  return  Mr. 
1 1.  O'C.  Miley,  Vs-i.-taut  Registrar  of  Friendly  Societies,  of  16,  Dame 
street,  Dublin,  writes   thai    the  Company  is  still  in  operation   and  that  a 

law    oit  i    al  pre  ent    [tending  between  this  and  another  c panj  tis  to 

of  the  contract    for  the  I  lorporation's  works  there. 

JONES   BROTHERS  AND  CO.  (LIMITED).      Vn   agreement,   dated    Sep- 

lOtli,  with   Thomas  VV.  W.   Perry,  provides   for   the  sale  to  the 

Company  of  the  business  of  a  brass  founder,  manufacturer  of  electrical 

appliances,  and  electrical  engineer,  carried  on   by  him  at  l'.iniiingham,  for 

£1.600,   pay   £300  in   cash,   £500  by   the  issue   to   the   vendor   or  hie 

ini  cs  of  £500  of  Debenture  stock,  and  £800  by  the  allotment   a    fully 

paid  of  800  Ordinary  shares  of  £1  each.     The  vender  agrees  to  remain  in 
the    ervice  of  the  Company  as  the  Managing  Director. 

LONDON  AND  LANCASHIRE  ELECTRIC  AND  GENERAL  ENGINEER 
ING  COMPANY  (LIMITED).— The  annual  return  of  this  Company,  made 
up  to  July  13th,  and  recently  tiled,  showed  that  1,987  shares  wcic  t  ,! - 
up  out  of  a  capital  of  £20.000,  in  £5  shares.  Of  these.  1,000  were  issued 
as  fully  paid  to  William  Palme]  and  William  R.  l'ryke,  who  were  the 
vendors.  Upon  the  remaining  987  shares  a  call  of  £2  per  share  has  hern 
made,  resulting  in  the  payment  of  £1.847,  leaving  £127  as  yet  in  arrcai  -. 
In  addition,  a  sum  of  £2  has  been  paid  on  two  forfeited  sbai  e 

LONDON  REFUSE  STEAM  GENERATOR  AND  ELECTRICAL  POWER 
CORPORATION  (LIMITED).— An  agreement,  dated  September  11th,  made 
between  this  Company  and  the  Atlas  Contracting  Syndicate  (Limited), 
provide,  for  (he  allotment  of  200,000  fully-paid  shares  of  £1  each  to  the 
said  Syndicate.  No  reasons  for  such  allotment  transpire  in  the  part 
tiled.  At  the  time  of  the  last  return  only  the  seven  signatories' shares 
were  subscribed  for. 


CITY    NOTES. 


BERLINER  ELEKTRIC1TATSWERKE.  The  annual  rep...  I  (1893-94  ol 
the  Berliuer  Electricitiitswerke,  of  Berlin,  shows  the  following  figures  up 
to  the  end  of  September,  1894  :  Consumption  of  current  supplied  to  the 

cable  07,287 peres  :  an  additional  9,313  amperes  on  order  will  be    hortly 

t   .nne.icl.      The  consumption  of   current  during   the  year   1893-94    wa 
c.pial  to  92,055,000  normal  lamp  hours  for  private  customers,  and  424.290 
for  street  lighting,  and  for  motots  570/121  kilowatt  hours  were  u  ed.     A.I 
the  end  of  June,  1894.380  motors  were  connci  ted  with  an  output  of  1     'I 

it. r..   and  orders  for  70   more  motors,  with  an  output   of  300  n.i\. 

hand.     The  total  capacity  of  the  station  is  13,000  kilowatts.     The  I: 
Electricitiitswerke    were  designed    and    constructed   by  the    Allgemeini 
Elektiicitii's  Gosellschaft,  of  Berlin,  whose  sole  agents  for  Great    Britain 
are   the   Electrical  Company    I. united  .  of  122  and  124.  Charing  Cress 
read,  VV.C. 

BRITISH  NORTH  BORNEO  COMPANY.— Thi-  Company  has  received  the 
following  telegram   respecting   the   progress   of   the  telegraph   line  acioss 

North  Boi '  r ...  tern  section  trial  tracp,  117  miles  :  permanent  24ft. 

trace,  32  miles." 

CITY  AND  SOUTH  LONDON  RAILWAY.  -  The  traffic  returns  of  this 
i  ompany  for  the  week  ended  October  28th  were  £948,  as  against  £8i0 
in  the  corresponding  period  of  1893,  being  an  increase  of  £98.  The  total 
receipts  for  the  half-ycir  amount  to  £14,811,  as  against  £13,806  for  the 
corresponding  period  of  1893,  an  increase  of  £1,005. 

THE  HARVEY   STEEL   PROCESS.  -  Under   the  title  of  the  llan. 

tineiital  Steel  Company     Limited    a   new  Company   has  i n  n 

»ith  '  capital  of  £120,000  in  £10  shares.  Invitations  for  subscription 
for  8,000  shares  close  this  day  Friday)  at.  4  p.m.  for  London,  and  to  morrow 
morning  for  the  country.  The  object  of  the  Compiny  is  to  acquire  from 
the  Harvey  Steel   Company,  of  New  Jersey,  U.S.A.,  patent  right  , 

and  goodwill  in  the  Harvey  Steel  Process.     The  offices  of  the  C t 

■-.  VV. 

LIVERPOOL    OVERHEAD    RAILWAY    STOCK.    -Th n    pondei 

writes  us  from  Glasgow  concerning  the  stock  ol   this  Coinpanj   i    inl 

that  o,,  i  i.   ei    "i  pe. i   of  the  Share   Li  i   he  will  Sud   thai   thi 

fer  to  the  number  ol    hare    ."..I  tothevalue.    Both  the_  Prefer- 
ence  net   Ordinary    hares  are  ol   £10  each,  and   this   will  explain  what 

i  ,  liim  an  in  ici  urai  y.     The  ol  net  po  ol    t     erred  to  in  bis  i 
nication  have  attention. 

MONTE  VIDEO  TELEPHONE  COMPANY    LIMITED  .      Wa 

i  .it.  dividend  on  '  he  Prefi  rem  e  share 

capital  for  the  year  ending  July  31st   i  Wednesday. 

RUSTON,  PROCTOR  AND  CO.  LIMITED)  The  Directors  have  declared 
an  interim  divid  a     hare. 

WESTERN    AND    BRAZILIAN    TELEGRAPH     COMPANY    (LIMITED.— 

ended  I  Ictober  26th  (after 

deducting  17  per  cent,  ol  |  itotheL lonPlatino* 

fj  Limited)  were  £2.975. 
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COMPANIES'        SHAJRE         LIST. 


Last 

DIVI- 

IlKNII. 


previous 

Week's  Price, 

Oct.  24. 


Price 

Wednesday, 

Oct.  31. 


Kate  per 

Cent. 
Yielded. 


Dividend  Due. 


£1,012.8EO 
£2,993,560 
£2,993,660 
£181,500 

130.000 

£75.000 

10,000.010 

16,000 

6,000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70,000 

£1,297,857 

£102,100 

250,000 

£320,000 

£62,700 

£95,100 

£300,000 

£200,000 

181,227 

180,012 

150.000 

£190,000 

17,000 

37,543 

£100,000 

£10'\ 

11,839 

3,381 

15,609 

£249,900 

30,000 

£150,000 

88,321 

31,563 

4,669 

£80,000 

04,242 

33,129 

33,129 

£171,000 

£214, SO  I 

$1,211,000 

£166,000 


14, 

224,850 
171,504 
484,597 
15,000 
15,000 
119,234 
l.OJO.OOO 
58,000 
£146,733 


10,000 

III. Ill  10 

£100,000 
19,900 
£30,000 
667,400 
8,822 
15,000 
10,000 

i  , 

n 

£160, 

19,980 


90,0110 

'«', 

J  i  ! 

" 

12,189 
,  |0,000 
I 

■  I  I  ■ 
1,1 

I    ,.'ll. 

10,0(10 

£150,000 


37,500 


Stock 
Stouk 
Stock 
10) 
£10 
£10) 
Sill  I 


till 
Stock 

jCI'I 


10£ 
1/8 

10X 

4J  . 
2/0 
2/6 


5/0 
6% 
4% 
4/0 
35/0 


3/4 
4j% 
1/0 
5% 


to/a 

> 

o/i 


TELECRAPHS. 

Anglo- Am  Tican    

Do.      Preferred 

Do.      Deferred   

ifricui  Direct  Teleg.  i%  Deb.  (Reg.  &  Bearer).. .. 
Brazilian  Submarine  ac«l  Bonus 

Dj.      5  per  Cent.  Bands  (2nd  Series,  1906) 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    ■ 

Do.      Preference  10  per  Cent 

Direct  Spanish  !£i  paid)  

Do.      Preference  10  per  Cent 

Do.      4J  ;  Debeitures  nf  £50  each 

Direct  United  State  i  Cable,  1S77    

Eastern 

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    — 

Dx      5  per  Ceut.  Debeutuiea,  1899 

Eastern  Extension   ..    

Do.      4  per  Cent.  Debenture  Stock 

'  Do.  5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900.... 
Eastern  and  S.  African  5  p.  Cent.  Mor.  Deb.,  1900. . 
'      Do.      iX  Mortgage  Debentures,  1909  (regd.)  .. 

'      D».      4°/  Mauritius  Sub.  Debs,  (regd.) 

Gl  >be  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

D  j.      5  per  Ceut.  Debentures,  1SS3  issue  — 

Indo-European    xd 

Lon  1o a  Platino-Brazilian     

Do.      6  per  Cent   Debentures  

'Pacific  European  Tel.4%  Guar.Dabs."Red"  1942  .. 

Reuter's  

"iubmarine  Cables  Trust  0  per  Cent 

West  Afric  m  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

Do.      5  percent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred   

Do.      5  per  Cent.  Deferred 

Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910  .... 

Do.      (1,;  Mort.  Debs.,  Series  "B"  1910  

Wtstern  Union  !'(,  1st  Hurt.  (Building)  Bonds 

Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)     

Consolidited  Telephone  Const,  ft  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid)  — 

National 

Do.      6  per  Cent.  Cumulative  1st  Pref.     — 
Do.      6  l  Cumulative  2nd  Pref.  (fully  paid) 

Do.      6  ,  Xon-Cumulative  3rd  Pref 

•      Do.      Debenture  Stock,  4 J'<  (red.)  

United  River  Plate 

Do.      5  per  Cent.  Debenture  Stock  (red.)... 


ELECTRICITY  SUPPLY  COMPANIES. 
Cityol  London  Electric  Lighting  (fully  paid)    

Di.      S%  Cumulative  Pref.  (fully  paid)   

Do.      5     Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      5  per  Cent.  Debentures,  1900 

Hou-e-to- House  Electric  ..   . .   . 

Kensington  *  Knigbtsbri.lge  El.  Light  (fully  paid). 

Do.       1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply 

Metropolitan  Electric  Supply  (fully  pud)     ...... 

ID.       |i      Debs.  (Bonds  of  £10,  £2ii,  and  CIO)  . 

Nutting  Mill  I'.l.rlri;     

-.1     .Inn.-      in  1    Pall    Mill      

Do.     7  psr  Cent.  Preference 

Westminster  Electric  supply  (fully  paid)  


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 

P..  ii   li  El.     In  -al   Pi,  .-in, -rung 


I       I'm   I       \ 


lain 


Do.     4i  jut  Cent.  Debentures 

Crompton  and  0o.,  7  per  Cent,  Cumulative  Pref 

Edison  and  Swan  United  

II. Hi,  and  General  Invest.  Ordinary  (£1  paid)  . 
.  tructlon 

i'  ■      J  per  i    n!  I  mill  ii  i  v  ■  ■    Pref 

Elmore's  Patent  Copper  Depositing   - 


i  . 


ii.ii  .  n al  lon  i 

I.    .  ; 


i  (fully  paid) 

p.. 1. 1, ,  a    .  Works 
Di ntun 


Prefe 


\    Hi,.,  paid) 


I 

ru  1 1  "i  'in  I  Malntei 
r  Cent.  Bond 
■ 
ii  .       i',..t,  ronce  (fully  paid] 
W,  I    II  nli       ' 

i'  -  Preferen   i    


RAILWAYS  AN0  TRAMWAYS. 


.1 


Do 


75V 

71 


12J         131 


124         13* 


16}         17J 


104 

109  X 
83 
16| 
20J 

105 
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An  engineer  responsible  for  the  design  of  a  certain  central 
station  in  the  heart  of  the  West-end  gave  as  His  reason  for 
running  up  an  expensive  smoke  stack  of  glazed  white  brick 
that  he  found  white  bricks  went  down  better  with  house- 
owners  and  vestry  surveyors  than  the  red  variety.  In  much 
the  same  way  it  would  appear  as  if  the  delegates  at  the  forth- 
coming Hoard  of  Trade  Conference  on  "Light  Railways'' 
would  do  well  to  taboo  the  word  ••  railway  "  and  substitute 
for  it,  as  did  Major  Flood  Page  at  the  meeting  on  Friday, 
the  modest  dissyllable  "  tramway."  To  ensure  their  success 
these  in  futuro  agricultural  lines  must  be  tramways,  and  the 
sooner  they  are  regarded  as  such  and  talked  of  as  such  the 
better.  The  comparative  failure  of  the  Irish  lines  may, 
perhaps,  be  attributed  to  just  such  a  misconception  of  the 
category  in  which  they  naturally  came. 


There  was  also  a  general  consensus  of  opinion  among  the 
speakers  at  Botolph  House  as  to  the  necessity  for  Government 
or  parochial  pecuniary  aid.  If  the  necessity  be  proved,  we 
trust  the  assistance  will  take  the  form  of  a  rigid  control  of 
the  capital  expenditure  and  working  expenses  and  of  a  small 
guaranteed  interest.  We  cannot  help  thinking,  however,  that 
if  these  lines  really  do  meet  a  want  they  will  ultimately  be 
built,  and  will  pay  their  way  without  any  system  of  Conti- 
nental coddling.  A  modicum  of  State  aid  may,  perhaps,  be 
required  to  overcome  our  native  dislike  of  novelties  ;  but,  once 
started,  the  ball  should  roll  by  itself  if  it  possesses  any  natural 
financial  momentum.  We  are  also  glad  to  note  that  one 
speaker  at  least  had  the  courage  to  insist  on  a  1ft.  8§in.  gauge, 
and  that  several  testified  to  the  unequalled  advantages  of 
electric  traction  in  connection  with  this  proposed  system  of 
agricultural  tramways. 


Tin    in  v,    standard    of    light,    which   has   been    officially 
adopted   by   the    Reichsanstalt,    and    which   is  described    in 

another  column,  will  probably  b  ignored  by  those  who  have 
made  most  fuss  about  a  standard  of  light-  that  is  to 
gas  engineers;  but  it  commands  attention  from  phj 
and  will  prove  of  indirect  value  to  electrical  engineers,  since 
secondary  standards  of  light,  such  as  glow  lamps  may  be 
referred  to  it.  The  method  of  taking  the  ratio  between  two 
amounts  of  radiation  is  very  ingenious,  and  the  determination 
of  this  ratio  by  means  of  a  bolometer  raises  the  operation  at 
once    from   the   doubtful   accuracy    of    photometric-    estima- 


tions  to  that   of  ordinary   physical   measurements. 

that    (pace   Capt.    Ahney)    the   accurate   comparison   of  two 

differently  coloured  lights  is  impossible  by  ordinary  photo- 
metric means,  and  that  spectro-photometric  summation  of  the 
whole  spectra  is  very  tedious,  and  that  pairs  of  red  and  green 
measurements  are  of  no  practical  value,  the  hint  in  the  con- 
cluding lines  of  the  application  of  this  method  to  such  work  is 
of  considerable  interest. 


M.  Hospitalier,  ever  to  the  fore  in  matters  connected  with 
symbols  and  nomenclature,  publishes  in  the  latest  issue  of 
L'Indiistrw  Electnque  a  table  of  photometric  symbols.  An 
uncompromising  opponent  of  block  lettters  for  the  magnetic 
quantities  B,  I,  H,  and  N,  M.  Hospitalier  brings  himself  to 
use  this  type  for  photometric  purposes,  and  ingenuously 
excuses  his  inconsistency  with  the  remark  that  the  difficulty 
which  //<•  finds  in  writing  these  letters  will  not  in  this  case 
amount  to  much,  because  photometry  has  not  the  same  vogue 
as  magnetism.  In  England  we  have  now  for  some  long  time 
consistently  used  block  letters  for  magnetic  symbols,  and 
have  found  them  answer  the  purpose  excellently  well.  It  is 
in  England,  moreover,  that  of  late  years  magnetic  research 
has  centred,  and  the  symbols  that  have  the  approbation  of 
Ewing,  Hopkinson,  Shelfobd  Bidwell,  and  the  many  other 
English  workers  in  this  field  might  well  be  adopted  and  not 
first  discarded  as  impossible  and  then  quietly  appropriated 
for  quite  another  use.  The  country  which  has  done  by  far 
the  most  work  in  modern  "  magnetics  "  should  by  courtesy 
and  in  virtue  of  the  good  work  accomplished  be  given  a  pre- 
dominant voice  in  the  choice  of  symbols.  The  following  are 
M.  Hospitalier's  proposals  just  as  published  :— 

QuantvU  Physique.  Symbole. 

Intensitc  lumineuse    I 

Flux  lumineux     F 

t'.clairement,  eclat  intrinseque  E 

Radiation  intrinseque R 

Lumination  ou  quantity  d'eclairement L 

Quantity  de  lumiere    Q 


Ix  another  column  a  description  is  givi  n  ■  mark- 

able  experiments  on  rays  of  electric  force  carried  out  by 
Messrs.  Garbabso  and  A.schkinass.  Then  research  is  of  a 
novel  character,  and  shows  up  a  fresh  connection  between 
light  waves  and  electromagnetic  disturbanci  |  i  ciallj 

suggestive  in  regard  to  the  dispersion  of  light  when  under- 
going refraction  through  a  prism.  As  regards  the  two  con- 
clusions to  Which  the  authors  allude  at  the  end  of  their  Paper, 
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it  does  not  appear  certain  that  the  first  is  really  proved  by 
their  work.  The  fact  that  the  resonating  circuit  responded 
over  a  considerable  angular  range  in  their  prism  experiment 
does  not  necessarily  show  that  the  waves  emitted  by  the 
oscillator  are  compound  like  the  waves  of  white  light.  Reso- 
nators will  respond  more  or  less,  even  when  not  properly 
tuned  with  the  oscillator,  and  the  point  of  resonance  is  only 
sharply  marked  when  the  dissipation  of  energy  in  the  resona- 
tor is  negligible.  It  has  been  shown  that  the  rate  of  decre- 
ment is  much  less  for  Hertz's  resonators  than  for  his 
oscillators  ;  but,  nevertheless,  it  may  be  still  large  enough  to 
prevent  the  positions  of  resonance  being  very  definite.  The 
diffraction  phenomena,  arising  when  long  electromagnetic 
waves  are  refracted  through  a  prism,  would,  moreover,  be 
sufficient  to  account  for  the  response  of  the  resonator  in  its 
various  positions. 

The  series  of  articles  on  the  "  Principles  of  Transformer 
Design,"  by  Mr.  Alfred  Still,  which  we  commence  to  pub- 
lish this  week,  will,  we  hope,  prove  of  practical  value  to 
students,  if  not  to  the  benighted  champions  of  continuous 
currents.  We  are  well  aware  that  much  has  already  been 
published  on  this  subject,  and  in  our  own  columns,  perhaps, 
more  than  in  any  other  place.  The  lengthy  series  of  articles 
from  the  pen  of  Dr.  J.  A.  Fleming  developed  the  matter  very 
extensively  and  clearly.  But  we  feel  that  the  student  has 
nowhere  a  short,  concise  account  of  the  principles  underlying 
the  design  of  transformers  and  choking  coils ;  and  it  is  this 
want  which  it  is  the  purpose  of  the  present  series  of  articles 
to  satisfy.  The  proper  understanding  of  the  intricacies  of 
this  subject  seems  almost  inseparably  connected  with  a  preface 
on  ironless  or  air-core  apparatus,  invested  with  more  or  less 
unpractical  or  even  unreal  properties.  But  we  are  glad  to 
say  that  Mr.  Still  has  found  it  possible  to  do  with  the  very 
minimum  of  these  preparatory  considerations,  and  quite  early 
in  his  series  has  introduced  the  practical  questions  relating  to 
iron,  hysteresis,  and  eddy  currents,  which  make  the  problems 
of  real  transformer  design  so  diverse  from  the  conceptions  of 
ironless  mathematics. 


The  American  Street  Railway  Association  has  been  holding 
a  Convention  in  Atlanta,  and  accounts  of  the  proceedings  fill 
the  recent  issues  of  our  American  electrical  contemporaries. 
It  is  very  amusing  to  notice  with  what  utterly  opposite  ami 
antagonistic  feelings  our  contemporaries  regard  the  e  proci  ed- 
ings,  and  the  preparations  which  were  made  to  meet  the  needs 
of  the  railway  nidi.  The. Electrical  Beview  of  New  York  13 
that  "it  was  a  highly  mcce  imI  convention.  Atlanta  has 
again  added  to  her  laurels  as  a  hospitable  and  progre  ive  city," 
and  that  "  if  the  Montrealers  are  half  a  i  glad  to  1  ee  the  street 
railway  men  as  were  the  people  or  Atlanta,  the  American 
Street  Railway  Association's  doxI  convention  will  be  a  big 
success."     But  the  Electrical  Engineei  ol  the    ame  city  has 

"no  hesitation  in  saying   thai   one  01  tvt ih   wretchedlj 

:i";" I   and   mismanaged    conventions   would    wreck    the 

Association   entirely   ami  lead   to   a    radical    reorganisation. 

Tin       1       UOl      in-"  1.     our     own      opinion      bul      that     of     a 

majority  of  those  who  watched  the  performance  through." 


That  paper  has,  it  says,  "never  seen  the  time  of  a 
convention  more  shamefully  wasted  than  it  was  at  Atlanta. 
There  seemed  to  be  no  regular  time  of  meeting,  people 
could  not  be  got  together  owing  to  the  distances  to 
travel,  and  when  they  were  caught,  it  was  to  squander  hours 
in  taking  incomplete  group  photographs.  That  such  was 
the  case  was  due  largely  to  the  poor  arrangements  made 
by  the  local  committee.  It  was  impossible  for  people  to 
travel  nearly  12  miles  and  walk  several  blocks  each  day  to 
attend  the  sessions,  or  if  they  did  not  do  this  they  could 
scratch  for  a  sandwich  lunch  in  the  dusty  and  noisy  Ex- 
position Hall."  Our  New  York  correspondent  appears,  how- 
ever, to  have  applied  the  true  standard  to  the  meeting  by 
regarding  it  merely  as  a  sort  of  commercial  "  wayzgoose." 
Looked  at  from  any  other  point  of  view,  the  Convention 
would  appear  to  have  been  a  B.A.  meeting,  plus  several 
strictly  aboriginal  disagreeables. 


Cable   Interruption  :  Date  of  Interruption. 

Zanzibar- Mombasa September  6,  1894. 

Electric  Motors  on  Men-of-War. — The  success  of  the  electric 
motors  for  moving  the  guns  of  H.M.S.  "  Barfleur  "  has,  says  the 
Engineer,  been  so  complete,  that  it  is  proposed  to  employ  them 
on  H.M.S.  "  Renown." 

Destruction  by  Fire  of  an  American  Supply  Station. — The 
building  of  the  Edison  Electric  Light  Company  at  Hackensack, 
New  Jersey,  was  destroyed  by  fire  on  Tuesday  morning.  The 
loss  is  estimated  at  $30,000. 

Association  Suisse  des  Electriciens.  —  Dr.  A.  Palaz,  of 
Lausanne,  has  been  nominated  President  of  the  Association 
for  1895,  and  the  general  secretaries  for  that  period  will  be 
Dr.  A.  Denz'er,  of  Zurich,  and  M.  A.  Aberegg,  of  Berne. 

The  Day  Load  all  Taken. — A  western  newspaper  com- 
ments on  the  satisfactory  state  of  the  electric  light  prepara- 
tions at  Newport  (Mon.),  and  is  rejoiced  at  the  large  demand 
for  the  private  supply  of  power.  "  In  fact,"  it  says,  "  what  is 
known  as  the  day  load  has  already  all  been  taken  ! " 

Electric  Traction  at  Hammersmith. — The  London  United 
Tramways  propose  to  run  an  electric  tramway  from  Shepherd's 
Bush  to  Acton,  aud  they  have  asked  the  Vestry  for  permission. 
The  Works  Committee  considered  the  application,  and  on  their 
recommendation  the  Vestry  sanctioned  the  scheme. 

Institution  of  Junior  Engineers. --Mr.  Alexander  Siemens 
has  accepted  the  Presidency  of  this  Institution,  formerly  the 
Junior  Engineering  Society,  for  the  session  18i)4-."i,  in  succession 
to  Mr.  J.  Wolfe  Barry,  and  will  deliver  his  Presidential  AcTdress 
on  Eriday  evening,  16th  inst.,  at  the  Westminster  Palace 
Hotel. 

Interurban  Telephony. — On  the  17th  of  last  month  tbo 
Prefet  of  the  Department  of  the  Maine  and  Loire  inaugurated 
the  telephone  trunk  wire  connecting  l'aris  with  Angers  via 
Saumur  and  Tours,  a  distance  of  Borne  200  miles.  The  line 
between  l'aris  and  Toulouse  (ISO  miles)  has  been  completed, 
and  will  shortly  come  into  operation. 

"Party"  Cars. — The  West   End  Street    Railway  Company, 

of   I  lost  on,   has  recent  1\    added  to  its  equipment    t  wo  special  Oara 

which  may  be  chartered  for  "trolley  panics"  now  so  popular 

in  the  States,  for  excursions  to  any  points  of  interest  on  the 
hues  i  I    the    West    laid  liailway  or   for  special  parties  to  halls, 

theatres,  weddings,   or  similar  events.     The  car  h ndics  are 

20ft.  long  by  7ft  tin.  wide,  and  are  "sumptuously  upholstered." 

The  Siemens  and  Halske  Electric  Company  of  America. — 

As  our  readers  will  remember,  the  Siemens  and  Halske  K  celiac 
Company's  factory  at  Chicago  was  destroyed  by  fire  On  August 
1st.  The  Company  made  a  lease  with  the  Crant  Locomotive 
Works    on    August     11th;    they    commenced    inoying    into    tin1 

now  works  on  August    L5th  .   the]   finished  and  shipped  the 
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generator,  built  entirely  at  the  new  factory,  on  October 
Every  available  tool  in  the  new  works  is  now  in  opera- 
nd many  of  the  tools   whioh  were  destroyed  in  the  fire 
have  been  duplicated  so  that  from  now  on  the  Company  is  in 

a  position  to  finish  one  direct-coupled  generator  each  day. 

Royal  Institution. — -The  general  monthly  meeting  of  this 
institution  was  held  on  Monday.  The  special  thanks  of  the 
members  were  returned  for  the  following  donations  to  the  fund 
for  the  promotion  of  experimental  research  at  low  tempera- 
tures:- Mr.  \V.  Morris  Beaufort,  £10  ;  Mrs.  Bloomfield  Moore, 
£200;  Prof.  Dewar,  £100:  Sir  Frederick  Abel,  £50;  Mr. 
Edward  Frankland,  £21  ;  Sir  John  Lubbock,  M.I',  £20;  Mr. 
John  T.  Bruuuer,  M.P.,  £50;  the  late  Mr.  Thomas  Hawksley 
(per  Prof.  Dewar),  £100;  Mr.  Charles  Hawksley,  £50 ;  the 
Baroness  Burdett-Coutts,  .£100  ;  and  Sir  Andrew  Noble,  £100. 

Appointment. — The  Technical  School  Committee  of  the  Bir- 
mingham Corporation  have  appointed  Dr.  W.  E.  Sumpner 
I  >.So.  I  I. ond. !,  of  the  Battersea  Polytechnic  School,  from  among 
"•">  candidates,  as  Principal  of  the  new  local  Technical  School. 
The  salary  is  £500  per  annum,  and  the  duties  commence  on 
January  1st  next.  Dr.  Sumpner  is  a  Fellow  of  the  University 
College,  London,  and  of  the  City  and  Guilds  of  London  Insti- 
tute, a  member  of  the  Council  of  the  Physical  Society,  and 
of  the  Institution  of  Electrical  Engineers.  Dr.  Sumpner  has 
been  a  frequent  and  valued  contributor  to  the  columns  of  Tlie 
Electrician,  and  has  its  best  wishes  in  his  new  field  of  work. 

Society  of  Arts. — The  1S94-95  session  of  the  Society  of  Arts 
will  be  opened  on  November  21st  with  an  address  by  Major- 
General  Sir  John  Donnelly,  K.C.B.,  Chairman  of  the  Council. 
On  December  5th  M.  E.  Hermite  will  read  a  Paper  on  "  The 
Electrical  Treatment  of  Sewage."  Mr.  R.  E.  Crompton  is  down 
for  a  Paper  on  "  The  Use  of  Electricity  for  Cooking  and  Heat- 
ing," and  Major-General  Webber  is  to  read  a  Paper  on  "Elec- 
tric Lighting  of  Ecclesiastical  Buildings."  Prof.  Silvanus 
Thompson  will  deliver  a  course  of  three  Cantor  Lectures, 
beginning  on  January  14th,  on  "  The  Arc  Light." 

Niagara. — The  Buffalo  Express  of  September  23rd  says  : — 
"  E.  G.  Acheson,  president  ;  William  H.  Arison,  secretary  ; 
and  Charles  G  Mcllraiu,  attorney,  of  the  Monongahela  (Pa.) 
Carborundum  Company,  are  in  the  city  and  are  meeting  with 
the  officers  of  the  Cataract  Construction  Company  to  sign  the 
contract  for  1,000  electric  horse-power  to  be  used  by  the 
former  company  in  their  new  factory,  which  will  be  located 
near  the  Pittsburg  Reduction  Company's  plant  on  Buffalo 
Avenue.  It  is  not  known  how  soon  the  Company  will  begin 
the  erection  of  its  plant  here,  but  the  time  is  very  close  at 
hand,  as  by  the  time  they  can  place  themselves  in  readiness 
the  Power  Company  will  be  ready  to  furnish  them  with  the 
power." 

Electric  Lighting  in  Spain. — Circumstances  especially  favour- 
able to  the  electrical  engineer  are  said  to  exist  in  Seville. 
Owing  to  the  high  price  of  gas  it  is  estimated  that  the  electric 
light,  supplied  by  meter,  will  not  cost  the  consumer  more  than 
he  pays  at  present  for  gas.  Accordingly  an  electric  light 
company  has  commenced  laying  cables,  and  it  is  expected 
that  it  will  be  possible  to  give  the  electric  light  at  the  end  of 
May,  1895.  This  is  all  very  well,  but  it  is  to  be  hoped  that 
the  Seville  Municipality  will  not  treat  this  electrical  concern 
in  the  same  way  that  the  municipality  of  a  large  town  close 
by  has  treated  its  gas  company,  which  on  asking  for  the  pay- 
ment of  its  little  bill,  some  years  overdue,  was  rebuked  by 
having  a  concession  given  to  an  electric  lighting  company. 

The  Royal  Society. — The  following  is  a  list  of  t'.ose  who 
have  been  recommended  by  the  President  and  Council  of  the 
Royal  Society  tor  election  into  the  Council  for  the  year  1895, 
at  the  anniversary  meeting  on  November  30th  : — President, 
Lord  Kelvin;  treasurer,  Sir  John  Evans;  secretaries,  Prof. 
Michael  Foster,  Lord  Rayleigh  ;  foreign  secretary,  Sir  Joseph 
Lister,  Bart.  ;  other  members  of  the  Council,  Andrew  Ainslie 
Common,  William  Crooks,  Francis  Darwin,  Andrew  Rus.-ell 
Forsyth,  Sir  Douglas  Galton,  Prof.  Alexander  Henry  Green, 
Sir  John  Kirk,  Prof.  Horace  Lamb,  Prof.  Edwin  Kay  Lankester, 
Prof.  Alexander  Macalister,  Prof.  John  Henry  Poynting,  I 'inf. 
Arthur  William  Kiieker,  <  >sbert  Salvin,  Prof.  J.  S.  Burdon  San 
derson,  Thomas  Edward  Thorpe,  William  Henry  White. 


The  Calcutta  Tram-ways.— The  regularly  recurring  hot 
season  brings  in  its  train  a  list  of  casualties  among  the  Tram- 
way Company's  horses  in  Calcutta,  as  well  :i.s  other  places 
where  this  system  of  locomotion   is  in  vogue,   whirl,    / 

ering  says  is  heartrending.  But,  aparl  from  this,  there 
is  much  to  lie  advanced  from  the  public  point  of  view  against 
relying  upon  horses  for  regularity  and  certainty  of  trail 
their  places  of  business.  In  such  centres  as  Calcutta,  Bombay, 
Madras,  mechanical  power  should  be  insisted  upon  for  the 
working  of  tramways,  since  it  is  unaffected  by  weather,  and 
journeys  may  be  timed  with  fair  accuracy,  which  is  impossible 
when  animal  power  is  relied  upon. 

Electric  Supply  in  Paris. — Our  esteemed  contemporary 
L'lndustrie  Elecfriqiu  recently  published  a  useful  table  and 
map  relating  to  the  electric  supply  business  in  "  La  Ville- 
Lumiere."  From  these  it  appears  that  the  electric  lighting  of 
the  French  capital  is  divided  amongst  six  companies  (as  against 
11  in  London)  and  one  municipal  undertaking  (as  against 
2  in  Loudon).  The  lamp  connections  of  the  stations  is  not 
given,  but  as  their  total  power  in  kilowatts  amounts  to  some 
9,500,  of  which  only  1,330  is  alternating,  it  is  permissible  to 
estimate  the  total  connection  at  something  like  325,000  8-c.d. 
lamps  (against  700,000  in  London).  Slow-speed  engines,  multi- 
polar dynamos  largely  of  the  Desroziers  type,  and  cables  laid 
in  paraffined  wood  casing,  are  characteristics  of  Parisian  prac- 
tice. A  refinement  introduced  by  the  Societe  anonyme  d'Eclair- 
age  Electrique'du  Secteur  de  la  Place  Clichy  is  worth  noticing. 
It  encloses  all  its  junction-boxes  in  an  outer  box  tilled  with 
chloride  of  calcium  in  order  to  dessicite  the  air  contained 
therein. 

Narrow  Gauge  Railways. — Our  esteemed  contemporary 
the  Engineer  is  pleased  to  be  extremely  facetious  over  the 
Board  of  Trade  "  Light  Railway  "  circular.  According  to  our 
contemporary  the  Department  says  : — "  Here  are  a  number  of 
worthy  folk  who  want  light  railways.  We  do  not  know  much 
about  these  things  ourselves,  but  we  believe  that  they  are  very 
cheap  and  nasty,  certain  to  kill  people,  and  to  prove  general 
and  particular  nuisances.  However,  we  must  give  way  to  the 
popular  desire.  We  must  obtain  some  information,  and  for 
that  purpose  we  cannot  do  better  than  have  a  Conference." 
This  is  all  very  well,  but  we  are  pleased  to  have  our  engineer- 
ing contemporary's  support  in  our  advocacy  of  the  4ft.  8  .'.in. 
gauge;  as  the  Engineer  points  out,  it  is  by  no  means  certain 
that  any  very  great  benefit  is  to  be  gained  by  laying  rails 
2ft.  Gin.  or  3ft.  apart  instead  of  4ft.  8-Mn.,  and  there  are 
undoubtedly  many  objections  to  the  narrow  gauge  for  agricul- 
tural purposes.  Farm  produce,  if  we  except  grain,  is  generally 
bulky  ;  and  the  rolling-stock  of  a  2ft.  Gin.  road  does  not  lend 
itself  readily  to  the  conveyance  of  fat  bullocks. 

Indian  Telegraph  Department. — The  following  extract  from 
the  Indian,  Engineer  exhibits  such  an  extraordinary  state  of 
things, — namely,  a  perfect  telegraph  service  and  the  perfect 
satisfaction  of  the  public  with  it — that  it  is  worth  quotation  : 
— "  It  may  be  affirmed  without  fear  of  contradiction  that  the 
administration  of  this  Department  has  attained  a  standard  of 
excellence  of  which  any  civilised  nation  may  well  be  proud. 
One  of  the  most  progressive  countries  in  Europe,  whether  in 
the  arts  or  sciences,  did  not  disdain  to  accept  a  wrinkle  or  so 
from  us  only  a  few  years  back  in  the  management  of  postal 
affairs,  and  others  may  equally  come  to  us  in  the  matter  of  the 
sister  branch  of  the  service — that  of  the  telegraph.  Every 
succeeding  year  marks  some  improvement  over  the  previous 
one,  and  brings  it  as  near  perfection  as  any  thing  mundane 
can  lay  a  claim  to."  The  article  concludes  with  the  following 
reference^  the  services  of  Mr.  Melhuish  : — "If  ever  a  specialist 
deserved  to  be  rewarded  for  substantial  services  rendered  to 
the  State  it  is  Mr.  Melhuish,  of  this  department.  The  Govern- 
ment of  India,  in  noticing  his  invention,  remarks  :  '  As  regard 
electrical  improvements,  Mr.  W.  F.  Melhuish's  apparatus  for 
long-distance  telegraphy  has  fulfilled  the  expectations  which 
were  formed  of  it.  The  apparatus  has  been  largely  brought 
into  use,  resulting  already  in  a  reduction  of  establishment  of 
three  telegraph  masters  and  57  signallers,  representing  approxi- 
mately a  saving  of  Rs.64,0UU  per  annum'  ;  and,  again,  '  fchey 
also  recognise  with  satisfaction  the  skill  and  ingenuity  of  Mr, 
Melhuish,   whose  improvements  in    electrical  apparatus  have 
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resulted   in  considerable  saving   to   the   State  and    increased 
transmission  of  me-sages." 

The  Reichsanstalt. — The  fifth  report  upon  the  work  of  the 
Herman  Imperial  Pnysico-Technical  Institute  appears  in  the 
Zeitschrift  fiir  Instrumentenkunde.  Besides  the  electrical  work, 
says  Nature,  which  chiefly  dealt  with  resistances,  the  principal 
subjects  of  investigation  were  connected  with  thermometers, 
manometers,  barometers,  pyrometers,  standard  Hefner  lamps, 
and  photometry,  and  the  physical  properties  of  various  kinds 
of  "lass.  The  branch  establishment  at  Ilmenau,  in  the  Grand 
Duchy  of  Saxony,  has  been  extended  by  the  addition  of  a 
technical  school  for  workers  in  glass  instruments.  Among  the  j 
barometers  tested  were  the  aneroids  employed  by  Dr.  von  | 
Drygalski  on  his  Greenland  expedition.  It  appeared  that  low 
temperatures  are  capable  of  creating  a  temporary  disturbance 
in  the  indications  of  these  instruments.  The  chief  optical 
work  was  connected  with  photometry.  As  regards  the  intro- 
duction of  the  Hefner  lamp  as  a  standard  of  illumination,  the 
report  points  out  that  Germany  is  ahead  of  other  countries 
in  possessing  a  well-authenticated  standard  of  light  which 
answers  all  technical  requirements.  Recently  the  Institute 
has  endeavoured  to  construct  simple  and  portable  photometers 
for  technical  purposes.  Two  such  instruments  have  been  con- 
structed and  found  to  work  well.  The  photometry  of  the  arc 
lamps  illuminating  "  Unter  den  Linden"  at  Berlin,  was  also 
taken  in  hand  by  the  Institute.  The  examination  of  different 
glasses  which  related  mainly  to  their  solubility  in  water,  was 
found  to  give  an  indication  of  various  other  properties.  The 
electrolytic  precipitation  of  zinc  and  other  metals  from  dilute 
solutions  was  investigated  with  a  view  to  their  preparation  in  a 
pure  state.  The  examination  of  specimens  of  steel,  of  chrono- 
meter oils,  and  of  coloured  thermometer  liquids,  was  among 
the  many  tasks  allotted  to  this  most  useful  and  many-sided 
National  Physical  Laboratory. 

The  New  Standard  of  Light.— Last  Friday  evening,  Mr. 
W.  J.  Dibdin,  the  chemist  to  the  London  County  Couucil, 
delivered  a  lecture  on  this  subject  before  the  Lewisham  Camera 
Club.  Having  dwelt  at  considerable  length  on  the  respective 
merits  and  demerits  of  the  English  and  German  candles  and  the 
French  Carcel  lamp  as  standards  of  light,  says  the  Journal  of 
Gas  Lighting,  the  lecturer  proceeded  to  refer  to  the  new  standards 
brought  out  almost  simultaneously  by  Mr.  Vernon  Harcourt 
and  Mr.  J.  Methven  in  1878.  The  pentaue  light  of  Mr.  Har- 
court was  a  useful  standard  and  gave  very  good  results.  Mr. 
Methven's  standard  was  also  a  good  one  so  long  as  the  light 
kept  at  the  same  height  ;  but  as  the  greater  part  of  it  con- 
sisted of  coal  gas  it  was  found  that  its  height  differed  very 
much  according  to  the  quality  of  the  coal  used.  It  was  then 
proposed  that  the  petroleum  gas  of  Mr.  Harcourt's  lamp 
should  be  burned  with  Mr.  Methven's  standard,  and  then  any 
slight  difference  in  the  coal  gas  would  become  inappreciable  in 
the  richness  of  the  petroleum  gas.  Here,  again,  the  difficulty  of 
height  had  made  itself  felt  ;  but  at  the  same  time  the  com- 
bination of  the  two  had  gone  to  the  making  of  a  very  useful 
standard  commercially.  Ee  held  that  an  absolute  standard 
Ought  i"  I"'  :i  lighl  which  could  be  produced  at  anytime,  in 
any  place,  and  under  all  atmospheric  conditions,  from  either 
printed  or  written  directions  ;  and  therefore  coal  gas  would,  of 
course,  lie  perfectly  inadmissible  as  an  absolute  standard — 
the  quality  of  coal  being  bo  varied.  One  way  of  getting  a 
standard  which  varied  so  little  that  I'm  ill  practical  purposes 
it  was  sufficiently  Bteady,  was,  with  the  combination  lighl 
already  referred  to,  drawn  From  the  standards  of  Messrs.  liar 
court  and  Methven,  and,  by  using  an  Aigand  burner  and 
plaoing  a  screen  in  front  of  it,  cutting  off  the  top  part  of  the 
il.iinr  This  gave  a  wonderfully  oonstant  light  of  about  18 
power.  Mr  Dibdin  then  proceeded  to  Bho«  how  the 
standard  could  be  reduced  and  enlarged  to  different  powers  as 
■  I.    red 

Southport. — To-day  the  Mayoi  of  Southport  will,  following 
his  re-election  to  the  civic  oh  air,  switch  on  the  electric  light 
For  the  first  tune.  The  work  ha  been  i  irried  out  under  the 
direction  oi  the  Gas  and  Eleotrioity  Committee,  with  Mr. 
Arthur  Kllis  as  electrical  engineer.  Ls  it  Btande  the  outlay 
will  I"'  about    L  I :'.,  which  was 


contemplated.  The  generating  station  is  near  the  gasworks,  at 
Crowlands,  two  miles  from  the  centre  of  the  town,  and  is 
capable  of  supplying  power  equal  to  4,200  8-c.p.  lamps.  The 
applications  already  made  are  equivalent  to  4,700  8-c.p.  lamps, 
so  that  the  Corporation  is  in  the  almost  unique  position  of 
starting  with  a  full  load.  The  Town  Hall  and  Cambridge  Hall, 
forming  part  of  the  municipal  buildings,  will  be  lighted  by 
electricity.  To-day  the  two  halls  mentioned  will  be  outlined 
by  incandescent  lamps,  and  the  boulevards  and  fountains  in 
front  will  be  similarly  illuminated.  At  the  supply  station 
there  are  in  all  three  alternators,  with  the  armatures  revolving 
and  the  magnets  fixed,  two  of  the  machines  for  a  capacity  of 
60  kilowatts,  the  current  being  25  amperes  at  2,000  volts,  with 
a  periodicity  of  50  per  second,  and  500  revolutions  per  minute. 
These  are  rope-driven  from  200-u.p.  steam  engines.  The  third 
alternator,  driven  by  ropes  from  a  55-1. H.r.  engine,  gives  an 
output  of  12  J  amperes  at  2,000  volts,  at  a  speed  of  750  revo- 
lutions per  minute.  This  machine  has  eight  poles,  whereas  the 
two  large  ones  have  12  poles.  Thus,  the  periodicity  of  all  is 
the  same,  viz.,  50.  Each  alternator  has  a  direct-current  exciter 
dyDamo  coupled  direct  to  the  shaft  of  the  alternator.  The 
exciters  connected  with  the  two  larger  machines  are  each  for  an 
output  of  100  volts  25  amperes,  and  that  connected  with  the 
smaller  machine  for  100  volts  15  amperes.  The  exciting 
current  required  for  the  full  load  of  the  larger  machines  is 
575  amperes,  and  for  the  smaller  machine  4  amperes.  Both 
the  alternators  and  exciters  are  manufactured  by  Messrs. 
Mather  and  Piatt  (Limited).  It  is  a  noteworthy  point  in  con- 
nection with  these  machines  that  they  may  be  short-circuited 
without  detriment.  The  current  passing  through  the  armature, 
if  absolutely  short-circuited  with  the  fields  excited  to  their  full 
extent,  is  less  than  double  the  normal  output  of  the  machine, 
which  would  not  be  injurious  for  a  short  time. 

Light  Railways. —  A  voluminous  correspondence  on  this 
subject  has  been  started  in  the  columns  of  The  Times  by  the 
Board  of  Trade  circular  alluded  to  in  our  leading  article  of  last 
week.  The  following  contribution  to  the  discussion  by  "  Light 
Rail  "  is  worthy  of  attention  : — 

Sir,— For  the  benefit  of  those  who  believe  that  light  railways  can  bl 
readily  introduced  into  country  districts  in  England,  perhaps  you  will 
allow  trie  to  narrate  a  recent  experience  : — A  light  railway  was  proje  ted 
in  rny  neighbourhood,  giving  much-needed  access   to  a  good-sized  market 

town  doing  a  fair  trade,  but  long  isolated  from  railway  accomi latiou. 

The  line  would  have  passed  through  a  purely  agricultural  district,  but 
would  have  opened  up  many  excellent  building  Sites.  It  would  have  beeu 
very  inexpensive  to  construct,  and  great  care  was  takeu  in  selection  of 
the  route,  so  as  to  cause  little  or  no  severance.  The  landowners  wen 
approached,  and  were  courteous  and  favourable,  one  landowner,  indeed, 
offering  to  meet  the  promoters  most  liberally  in  regard  to  the  land 
required.  Everything  pointed  to  a  capital  little  enterprise  being  speedily 
carried  out,  when,  at  the  last  moment,  an  energetic  opposition  was 
started  to  the  scheme  by  —  Whom  do  you  suppose,  Sir'  Win  .  bj 
the  "distressed  agriculturists,"  sevend  of  whom  petitioned  the  prin 
cipal  landowner  not  to  give  hi-  consent  to  the  railway  being  made. 
The  result,  of  course,  is  that  the  whole  scheme  has  I 
from  some  considerable  observation  ol  the  British  farmer,  hia  idea-, 
and  his  ways  of  carrying  on  business,  I  have  little  doubt  that 
the  same  experience  would  result  in  nine  districts  out  of  ten  the 
moment  that  land,  however  little,  was  required.  A-  to  bl 
idea  that  light  railways  could  betaken  along  the  i  untry  roads  it  is,  in 
my  belief,  an  idle  dream.  Such  a  project  would  encounter  the  most  bitter 
on  from  every  one  who  drove  or  rode  8  horse,  or  owned  -o  much 
as  a  pony  and  cart  :  and  t  he  proposition  would  be  scouted  on  every  i 

di  triot,  or  parish  council   before  wb it    was   brou  bl      There  can  bi 

little  doubt  that  light  railways  would  be  most  beneficial  enterprises,  and 
would  open  up  a  new  field  of  industry,  which  i>  needed  badly  enough  in 

the   |'M     em      Mate    oi     trade.        but     tour    thing  enli.il    t   . 

their  introduction  : — {D  That  the  permanent  works  should  be  cheap. 
For  instance,  level  crossings  should  be  allowed  instead  of  bridges 
wherever  possible,  the  Hate-  being  kept  shut  againsl  the  train  instead 
i  again  I  the  road  2  Thai  cheap  fencing  9hould  be  allowed 
throughout       3     Thai    all  unneci  ilia,  such  a       I  ition 

masters,  gat<   keepei  .  signals,  and  signalmen,  should   be  dispensed  with, 

(4)  That  wide  facilitie      hould  I iven  for  obtaining  compulsory  powei 

to  obtain  laud,  or  waj  lean-  ,  and  that  it  laud  be  taken  instead  ol  a  waj 
leave,  the  compen  tlwaya  be  by  way  of  annual  rent  ,  harge,  si 

course  calculated  on  a  full  and  fair  basis  of  value  to  the  landowner 

mentioned  incidentally  that  the  amount   of  land  required  for  a 
railway  of  2Jft    gauge  would  probabrj  aol   exeei  I  two  tore*  to  the  tnila. 
:  .i  1 1|   ii  ade  bave  taken  ■  pro  owoi  t  hj     ten  in  en 

i i  the  Si  I   tl editions  above  mentioned  .  but   their  efforts  "ill 

be  ful  ile  unless  the   Legislatu 

dealing  with  opposition     trising  from  warn  ion  oi  want   ol 

knowledge!   on    the   part    Ol    the    mt\    pi     pie    who   would    be    most 
I lated. 
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MOTIVE    POWER   AND  GEARING.* 

l:\     I  .     TKKMI.KTT    CARTER. 

(Continued  from  />at/e  <>.) 

Valve  Quantities  and  Steam  Distribution.  By  means  of  a 
series  of  diagrams,  such  as  the  one  which  has  just  been  de- 
scribe!, the  influence  of  each  of  the  valve  quantities,  lap 
lead,  travel,  and  angle  of  advance,  may  be  investigated.  Rou- 
leaux has  devised  a  graphic  method  which,  for  simple  slide 
valvi  .  18  more  quickly  followed  than  the  method  due  to 
Zeuner.;  but  the  author  has  selected  the  latter  for  treatment 
because  of  its  more  perfect  adaptability  to  more  complicated 
valves.  The  reader  will  have  no  difficulty  in  constructing 
modifications  of  the  Zeuner  diagram  for  the  most  common 
forms  of  automatic  valves.  If  the  reader  will  study  Pig.  81,  or, 
better  still,  if  he  will  construct  for  himself  a  series  of  such 
diagrams,  he  will  be  able  to  verity  the  following  generalisa- 
tions in  regard  to  the  influence  of  valve  quantities  upon  steam 
distribution  : — 

(1.)  Increasing  the  travel  when  the  lap  and  the  angle  of 
advance  are  kept  constant  will  cause  later  cut-ofi  and  com- 
pression and  earlier  release  and  admission. 

(2.)  Increasing  the  travel  when  the  lap  and  lead  are  con- 
stant will  cause  later  rut  off  and  release  and  earlier  compres- 
sion, and  will  require  that  the  angle  of  advance  shall  be 
diminished. 

(3. |  Increasing  the  lap  when  the  travel  and  angle  of 
advance  are  constant  will  cause  earlier  cut-off  and  compres- 
sion and  later  release  and  admission,  and  will  reduce  the 
lead. 

(4.)  Increasing  the  lap  when  the  travel  and  lead  are  con- 
stant will  cause  earlier  cut-off  and  compression  and  (very 
slightly)  later  release  and  admission,  and  will  require  that  the 
angle  of  advance  shall  be  increased. 

The  influences  of  varying  lead,  with  constant  lap  and 
trawl,  may  be  investigated  by  the  student  as  an  exercise ;  but 
it  is  not  common  practice  to  vary  the  expansion  in  an  engine 
by  this  method. 

As  will  be  shown  more  fully  presently,  one  of  the  usual 
means  of  varying  the  power  of  an  engine  is  to  vary  the  point 
of  cut-off  and  the  ratio  of  expansion  of  steam  in  the  cylinder. 
The  valve  is,  in  such  cases,  designed  so  as  to  be  capable  of 
variation  in  one  or  more  of  the  four  ways  indicated  in  the 
above  synopsis.  In  many  cases  the  variation  is  effected 
automatically,  by  the  action  of  a  governor ;  but  in  some 
instances  it  is  done  by  hand  gear.  Apart  from  mechanical 
considerations,  the  art  in  valve  design,  and  the  point  where 
the  element  of  economy  enters,  lies  in  so  proportioning 
the  valve  quantities,  and  in  so  varying  one  or  more  of 
them,  as  that  the  desired  change  of  cut-off  shall  not  be 
accompanied  by  any  prejudicial  change  in  the  other  phases  in 
the  steam  distribution.  Thus,  for  example,  by  a  judicious 
combination  of  (1)  and  (2),  it  is  possible  to  obtain  a  variable 
cut-off  with  variation  of  travel  without  altering  the  point  of 
release  in  any  way.  Or,  again,  the  combined  variations  of  lap 
and  travel  may  give  a  variable  cut-off  without  any  prejudicial 
change  in  the  period  of  compression.  It  is  for  this  reason 
that  many  automatic  valve  gears  are  arranged  to  reduce  the 
angle  of  advance  in  proportion  as  a  decreasing  travel  with 
increasing  lap  causes  an  earlier  cut-off. 

Influence  of  the  Temperature  Limits. — That  splendid  but 
simple  generalisation  which  is  expressed  in  equation  (G7)t 
indicates  that  anything  which  reduces  the  temperature  of  the 
steam  admitted  to,  or  increases  that  of  the  steam  rejected  from, 
the  engine,  must  act  prejudicially  on  the  theoretical  limit  of 
efficiency.  But  between  the  theoretical  limit  of  efficiency  and 
the  actual  realised  efficiency  there  is  a  great  gulf  fixed  ;  so 
that  it  is  conceivable  that  a  change  in  the  condition  of  work- 
ing,  though   prejudicially  modifying   the  temperature    limits. 


*  From  a  forthcoming  work  to  lie  published  by  The  Electrician  Printing 
»nd  Publishing  Company.     All  rights  are  reserved. 
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might  actually  caise  the  working  efficiency  of  the  engine  by 

partially  bridging  over  that  gulf.     The  limitations  which   are 

put   on    the   expansion   of  steam    in   any  cylinder  are  an 

example  of  the  case  in  point;  and  many  such  example 
already   hem  discussed.     Their  are,  however,  numerous  in- 
tances  which  commonly  occur  in  practice  where  the  alteration 
of  the  one  or  other  of  the  temperature  limil  i  cause 
tinctly  prejudicial    effect  on  the  amount   of  indicated  work 
which  can  he  obtained  from  a  given  mass  of  steam  ;  air! 
we  will  now  consider. 

Injurious  lowering  of  the  temperature  of  admission 
chiefly  from  wiredrawing,  or  from  the  cooling  of  the 
in  the  pipes  and  passages,  both  of  which  have  already  been 
discussed.  Injurious  raising  of  the  temperature  of  exhaust 
arises  from  a  great  number  of  causes,  among  which  we  may 
specially  notice  :  (1)  Increase  of  back  pressure  due  to  re- 
evaporation,  (2)  increase  of  back  pressure  due  to  friction  in 
the  exhaust  passages,  (3)  increase  of  back  pressure  on  account 
of  imperfect  action  of  the  condenser,  and  (4)  excessive  super- 
heating. Some  of  these  also  have  been  considered  in  detail : 
the  others  require  further  discussion. 

The  friction  of  the  exhaust  passages  may  be  divided  into 
internal  friction  and  external  friction.  The  former,  the 
friction  of  the  engine  ports,  arises  from  the  action  of  the 
valves,  and  from  the  necessity  for  limiting  the  section  of  the 
internal  passages  in  order  to  minimise  the  clearance  sp 
The  size  of  engine  ports  is  settled  by  the  conflicting  elements 
of  loss  due  to  friction  and  loss  due  to  clearance.  With  regard 
to  the  external  passages,  the  friction  is  more  under  control, 
and  may  be  kept  within  reasonable  limits  by  the  use  of  suffi- 
ciently large  pipes  and  by  avoiding  sharp  bends.  The  inter- 
position of  exhaust  steam  feed  heaters  frequently  adds  largely 
to  this  element  of  friction  ;  and  it  is  necessary  in  all  cases  of 
this  kind  to  set  off  the  loss  of  indicated  power  in  the  engine 
(if  any)  against  the  gain  in  the  boiler  due  to  the  heat  supplied 
to  the  feed  water.  On  the  other  hand,  the  condensing  effect 
of  an  exhaust  steam  feed-heater  will  often  more  than  make  up 
for  the  increased  exhaust  friction. 

Influence  of  the  Condenser. — The  primary  function  of  the 
condenser  is,  as  has  been  explained  in  a  previous  article,  to 
lower  the  temperature  of  the  exhaust  steam  below  the  lowest 
limit  at  which  it  could  possibly  be  exhausted  if  rejected  into 
the  air.  As  exhaust  steam  is  always  saturated  in  practice, 
it  follows  that  the  effect  of  the  condenser  must  directly  be  to 
lower  the  pressure  of  the  exhaust  by  substituting  the  satu- 
ration-pressure of  the  steam  for  the  pressure  of  air.  The  con- 
denser must,  therefore,  perform  two  operations:  (1)  It  must 
rapidly  abstract  the  heat  from  the  exhausting  steam,  so  as  to 
produce  a  very  much  lower  temperature  in  a  short  space  of 
time  ;  and  (2)  it  must  prevent  the  air  from  entering  the  spaces 
into  which  the  steam  is  to  exhaust.  In  practice,  the  condenser 
performs  these  offices  more  or  less  imperfectly  ;  and  it  is  in 
this  element  of  failure  that  the  loss  of  economy  noted  in  the 
previous  paragraph  lies.  In  the  first  place,  the  rapid  ab- 
straction of  a  large  amount  of  heat  from  the  steam  imme- 
diately after  release  will  necessitate  the  use  of  a  considerable 
quantity  of  some  cold  substance,  such  as  water  or  air,  and 
the  temporary  or  partial  failure  of  the  supply  of  this  cool- 
ing agent  will  'instantly  react  on  the  condenser  pressure. 
In  the  second  place,  air  will  always  find  its  way  into  the  >n 
denser  chambers  ;  and  this,  together  with  the  acoumula 
of  condensed  steam,  &c,  will  require  to  be  continually  pumped 
out.  The  air  not  only  leaks  into  the  condenser  through  the 
imperfectly  air-tight  joints,  but  it  is  also  carried  into  it  along 
with  the  exhaust  steam,  having  originally  entered  the  boiler 
dissolved  in  the  feed  water.  The  pump,  usually  called  the 
air-i>ump,  by  means  of  which  the  air  and  water  are  removed 
from  the  condenser,  will  absorb  a  certain  amount  of  power 
which  must  be  set  off  against  the  value  of  the  reduced 
pressure;  and  the  power  required  for  this  pump,  for  any  given 
degree  of  vacuum  anil  size  of  engine,  will  depend  on  the  e 
to  which  air  can  be  prevented  from  entering  the  boiler  and  the 
joints  of  the  condenser. 

Engine  Friction. — The  second  great  source  ofineconomy  in 

a    steam  engine,  as  indeed  in  all  engine-,   is   the  loss   of  indi- 
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cated  work  in  overcoming  the  Motional  resistances  to  the 
on  of  the  engine.  Not  an  unimportant  fraction  of  the 
indicated  work  is  always  lost  in  ilif  engine  itself.  The  mag- 
nitude  of  this  fraction  varies  with  the  size  and  type  of  engine 
and  with  the  nature  of  the  load  imposed,  as  well  as,  of  course, 
with  the  degree  of  skill  and  care  expended  in  designing,  build- 
ing, and  managing  the  engine.  It  is  difficult  to  arrive  at  any 
i  onclusions,  in  regard  to  the  dependence  of  engine  fric- 
tion upon  these  various  influences,  which  can  be  regarded  as 
being  in  any  way  in  the  nature  of  generalisations.  The  care- 
ful experiments  of  Prof.  Thurston  and  others,  and  the  results 
of  a  large  number  of  reliable  engine  trials,  however,  warrant 
our  drawing  up  a  few  statements  of  a  general,  though  some- 
what inexact,  character.  Firstly,  in  regard  to  the  relation  of 
the  size  of  the  engine  to  the  percentage  loss  of  power  within 
it,  it  is  invariably  found  that,  other  things  being  equal,  the 
proportion  of  power  wasted  is  larger  in  the  smaller  sizes. 
Lubrication  of  a  kind  adapted  to  the  speed  and  size  of  the 
engine  is  assumed  to  be  used ;  and  the  engines  are  sup- 
posed to  be  run  at  their  normal  speed  and  load.  Very  small 
engines,  even  in  the  best  of  conditions,  have  been  found 
to  absorb  from  50  to  60  per  cent,  of  their  indicated  power. 
Mr.  D.  K.  Clark  mentions  an  instance  of  a  small  non- 
condensing  steam  engine,  of  the  vertical  inverted  type, 
which,  when  developing  0-730  i.hp.  gave  only  0-337  b.hp., 
or  43-2  per  cent.,  at  the  pulley.  Engines  of  moderate 
or  large  power  absorb  from  8  to  20  per  cent,  of  their 
indicated  power  in  internal  friction,  when  running  at  full 
oad  and  normal  speed.  Beyond  a  certain  maximum  size 
it  is  probable  that  the  percentage  of  engine  friction  is 
not  reduced  by  making  the  parts  larger  and  the  indicated 
horse-power  greater.  It  seems  likely  that  any  claim  that  an 
engine  absorbs  less  than  8  per  cent,  of  its  indicated  power  in 
internal  work  should  be  regarded  sceptically,  and  even  this 
low  figure  is  not  often  to  be  credited,  except  in  the  largest 
sizes  of  certain  well-balanced  types  of  engine.  The  majority 
of  types  do  not  absorb  less  than  10  per  cent,  of  the  indicated 
power,  in  ordinary  work.  In  regard  to  the  influence  of  the 
type  on  the  amount  of  friction,  it  may  generally  be  assumed 
that  friction  will  be  greater  in  the  horizontal  types  than  in 
the  vertical,  and  that  in  all  cases  a  well-balanced  engine  has 
less  friction  than  one  in  which  the  reciprocating  and  other 
:ne  unbalanced.  The  cause  for  the  excessive  friction  in 
horizontal  engines,  as  compared  with  the  balanced  vertical 
typi  .  lies  principally  in  the  fact  that  in  the  former  the  heavy- 
pistons  are  exerting  their  weight  on  the  cylinder  liner  and 
glands,  while  in  the  latter  the  weight  is  exerted  on  a  crank 
pin  which  has  a  lower  linear  velocity,  and  which  can  be  better 
lubricated.  For  equal  power,  too,  the  horizontal  type  usually 
runs  at  a  lower  speed,  and  has,  therefore,  a  heavier  piston 
limn  the  vertical  type.  The  piston  velocitj  in  the  horizontal 
typi    i     not  usually  lower  than  in  the  vertical;   so  that  every 

inH i>   tends  to  increase  the  frictional  losses  in  the  former 

class  of  engine. 

Distribution  qj   Friction  in  Some  Direct    Icting  Steam   Engines. 
(Thurston.) 
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Some  attempts  have  been  made  by  various  engineers  to 
analyse  the  distribution  of  friction  in  engines ;  but  it  is 
found  that  the  distribution  varies  considerably  with  the  type 
of  engine  and  with  the  nature  of  the  valve  and  other  fittings. 
The  preceding  table  is  compiled  from  a  number  of  experiments 
madi  by  Prof.  Thurston,  and  shows  the  approximate  distribu- 
tion in  five  cases. 

(To  be  continued.) 


PRINCIPLES  OF  TRANSFORMER  DESIGN. 

BY    ALFRED    STILL. 

The  self-induction  of  a  circuit  carrying  an  electric  current, 
being  the  total  amount  of  magnetism  (or  number  of  magnetic 
lines)  enclosed,  due  to  the  current  flowing  in  the  circuit,  it  follows 
that  it  will  change  with  the  changes  in  the  current.  Hence,  in 
the  case  of  an  alternating  current  in  a  circuit  having  appreciable 
self-induction,  an  E.M.F.,  called  the  induced  E.M.F.,  or  E.M.F. 
of  self-induction,  will  be  generated  ;  and  it  is  this  E.M.F. , 
together  with  the  impressed  E.M.F.  (or  potential  difference  at 
terminals),  which  will  determine  the  exact  nature  and  magni- 
tude of  the  current  wave. 

For,  whether  we  are  dealing  with  steady  or  varying  currents, 
Ohm's  law  must  be  fulfilled,  and  the  current  at  any  particular 
instant  depends  upon  two  things  only,  the  resultant  or  effective 
E.M.F.  in  the  circuit  at  that  instant,  and  the  obruic 
resistance. 


Consider  an  alternating  current  in  a  circuit  which  has  both 
ohrnie  resistance  and  self-induction  ;  let  us  say,  a  coil  of  wire, 
of  many  turns.  Such  a  current  is  shown  graphically  by  the 
curve  C  in  Pig.  I.  Here,  the  horizontal  distances  measured 
from  left  to  right  represent  time,  while  the  length  of  the 
ordinates  gives  the  value  of  the  current  flowing  at  any 
particular  moment;  the  direction  of  flow  being,  say, 
when  measured  above  the  datum  line,  and  negativi  when 

The  point  from  which  the  curve  vises  to  a  maximum  positive 
value,  to  the  point  where  (after  falling  off  and  passing  through 
a  maximum  negative  value),  it  again  crosses  the  datum  line, 
ineludes   one   complete    period,  or   alternation.      In    England  a 

ir ncv  of  BO  to  100  periods  per  second  is  the  usual  practice 

in  alternate  current  work. 

Now,    since    the    current     C    is    Sowing    in    a   circuit    having 

appreciable  self  induction,  magnet  ism  will  be  generated  whiofa 

Will    vary    in    amount    and    direction    in    accordance    with     the 

variations  of  the  oorrent.  It  may  lie  calculated  in  the  usual 
way,  for  any  value  of  the  current,  provided  the  cross  sections, 
lengths,    and     permeabilities     of     the    various     parts     of     the 

magnetic  circuit  are  known,  and  the  number  of  turns  of  wire 
in  the  ooil,     Pet   the  curve  m  represent  the  rise  and  fall  oi 

t  his  magnet  ism.      TP  01       ti      P..  M   P.  due  to  t  his  \  :ir\ 

ing  magnetisation  is  proportional  to  the  I  ■■<     in  the 

number  of  magnetic  lines  I  breaded  through  the  circuit,  and  maj . 
therefore,  be  easily  calculated  and  plotted  for  any  point  in  the 
complete  period  ;  hearing  in  mind  that  100  million  imps,  hues 
enolosed  or  withdrawn  per  second,  generate  one  volt  per  turn 
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of  wire  in  the  coil.  Iu  this  way  the  curve  E„  which  is  that  of 
the  induced  E.M.F.,  is  obtained.  It  is  now  easy  to  determine 
the  E.M.F.  which  must  be  Bupplied  to  the  terminals  of  the 
coil  in  order  that  the  current  C  will  How  through  the  circuit. 
Draw  the  curve  E.,  to  represent  the  E.M.F.  required  to  over- 
come  the  ohmic  resistance.  It  will  be  in  phase  with  the 
current,  because  its  value  at  any  point  is  simply  C  x  It,  where 
11  stands  for  the  resistance  of  the  circuit.  Now  add  the 
ordinates  of  E.,  to  those  of  an  imaginary  curve  exactly  similar, 
but  opposite  to  Ep  and  the  resulting  curve  E  will  evidently  be 
that  of  the  impressed  E.M.F.,  or  the  potential  difference  which, 
if  maintained  at  the  ends  of  the  circuit  under  consideration, 
will  cause  the  current  C  to  flow  in  it.  Thus  we  see  how  the 
relation  between  the  impressed  E.M.F.  and  the  resulting 
current  may  be  graphically  worked  out  for  auy  given  case. 

From  a  study  of  the  curves  in  Fig.  1,  it  is  evident  that  the 
effect  of  self-induction  is  to  make  the  current  lag  behind  the 
impressed  E.M.F.  If  the  E.M.F.  required  to  force  the  current 
against  the  ohmic  resistance  is  small  compared  to  the  induced 
E.M.F.,  the  lag  will  be  very  considerable  ;  it  cannot,  however, 
exceed  one-quarter  of  a  complete  period,  which  limit  is  only 
reached  when  the  E.M.F.  of  self-induction  is  so  large,  and  the 
ohmic  resistance  of  the  circuit  so  small,  as  to  render  the 
K.M.F.  required  to  overcome  this  resistance  of  no  account. 

The  power  at  any  moment  being  the  product  of  the 
impressed  E.M.F.  and  the  current  passing  at  that  moment, 
the  power  curve  (in  watts)  may  be  plotted,  due  attention  being 
paid  to  the  sign  of  this  product,  which  will  be  positive  when 
the  direction  of  the  current  is  the  same  as  that  of  the  E.M.F., 


Fig.  2. 

and  negative  when  the  current  flows  against  the  E.M.F.  If 
such  a  curve  be  drawn,  it  will  serve  to  show  that  however 
much  the  self-induction  be  increased — and  therefore  the  volts 
which  must  be  supplied  to  the  terminals  in  order  to  keep  the 
current  constant — the  work  done  in  a  given  time  will  remain 
the  same.  Also,  if  the  circuit  had  no  ohmic  resistance,  but 
self-induction  only  (in  which  case,  as  already  shown,  the 
current  curve  would  lag  behind  that  of  the  E.M.F.  by  \  period) 
— the  area  of  the  watt  curve  above  the  datum  line  would  be 
exactly  equal  to  the  area  below,  showing  that  the  energy  given 
to  the  circuit  is  balanced  by  the  energy  given  out  by  the 
circuit,  and  that  the  current  is  therefore  wattle**,  i.e.,  it  is 
doing  no  work. 

Graphic  Construction. — The  impressed  E.M.F.  in  the  circuit 
just  considered,  being  the  resultant  of  two  other  E.M.F.'s, 
always  differing  in  phase  by  \  period,  a  very  simple  graphical 
construction  may  be  adopted. 

Let  the  line  0  C  in  Fig.  2  represent  the  maximum  value  of 
the  current,  and  0  E2,  the  corresponding  E.M.F.  required  to 
overcome  ohmic  resistance.  Let  O  Et  stand  for  the  maximum 
value  of  the  induced  E.M.F.,  drawn  at  an  angle  of  00°  —or  |  of 
a  circle — behind  0  E,  (to  represent  the  lag  of  \  period),  then 
0  E,  which  is  the  resultant  of  the  forces  0  E.„  and  a  force 
exactly  equal  and  opposite  to  0  Ev  gives  the  maximum  value 
of  the  impressed  E.M.F.,  and  its  position  relatively  to  the 
current  ;  the  angle  0  giving,  in  the  proportion  it  bears  to  the 
complete  circle,  the  fraction  of  a  period  which  separates  the 
successive  maximum  values  of  the  impressed  E.M.F.  and  the 
current. 


This  rule  is  based  on  the  assumption  thai  the  electromotive 
forces  are  subject  to  simple  harmonic  variation,  and  may 
therefore  be  represented  by  the  projections  upon  a  fixed 
straight  line,  of  other  straight  lines  supposed  to  be  revolving 
at  a  uniform  rate  in  the  plane  of  the  paper.  But,  although  as 
regards  the  maximum  values  of  variable  E.M.F.'s,  the 
construction  applies  only  to  this  particular  form  of  variation, 
the  principle  of  applying  the  triangle  or  polygon  of  forces  in 
such  :t  manner  as  described  above,  will  frequently  be  found 
useful  in  alternate  current  work. 

Effect   of  Iron   in   the   Magnetic   Circuit. — The   curve   of 

magnetisation  in  Fig.  1  is  drawn  on  the  assumption  that  no 
iron  is  present  in  the  circuit  considered. 

No  energy  is  lost  in  producing  changes  of  magnetism  when 
the  path  of  the  magnetic  lines  is  through  air  only  ;  but,  as  soon 
as  iron  is  introduced  to  carry  the  magnetism,  power  is  spent  in 
magnetising  and  demagnetising  the  iron  core,  owing  to  what  is 
called  Hysteresis. 

It  is  well  known  that  all  iron,  even  the  softest  and  purest, 
retains  some  magnetism  after  the  magnetising  force  has  been 
removed.  By  applying  a  magnetising  force  in  the  opposite 
direction,  this  residual  magnetism  is  destroyed,  and  the  magni- 
tude of  this  force,  or,  in  other  words,  the  amount  of  work 
which  has  to  be  done  to  withdraw  this  magnetism,  depends 
upon  the  quality  of  the  iron.     Soft,  annealed  wrought  iron 


retains  most  magnetism  ;  but,  on  the  other  hand,  it  parts  with 
it  more  easily  than  the  harder  qualities  of  iron  and  steel,  and 
for  this  reason  requires  the  least  expenditure  of  energy  to  carry 
it  through  a  given  cycle  of  magnetisation. 

In  Fig.  3  is  clearly  shown  the  effect  of  hysteresis,  which  is  to 
make  the  changes  in  the  magnetism  "  lag  behind  "  the  changes 
in  the  exciting  current.  This  curve  is  the  ordinary  magneti- 
sation curve  of  a  sample  of  transformer  iron,  and  gives  the 
exciting  force  and  corresponding  induction  for  a  complete  cycle. 
The  magnetising  current  is  measured  horizontally  on  each  side 
of  the  centre  line,  and  may  be  considered  positive  when  to  the 
right  and  negative  when  to  the  left  of  the  latter.  The  length 
of  the  ordinates  above  or  below  the  horizontal  centre  line  is  a 
measure  of  the  induction  or  number  of  magnetic  lines  iu  the 
iron  for  any  particular  value  of  the  exciting  current  ;  the 
direction  of  the  magnetism  will  bepositive  for  ordinates  measured 
above  this  centre  line,  and  negative  when  measured 

Starting  at  a,  and  following  the  curve  in  the  direction  of  the 
arrow,  we  see  that  it  has  required  a  certain  defin 
current  indicated  by  the  distance  o  a  to  entirely  withdraw  all 
the  negative  magnetism.  From  a  to  5  both  current  and  in- 
duction rise  to  their  maximum  values ;  but  from  b  to  c, 
although  the  current  falls  from  its  greatest  value  to  zero,  the 
induction  changes  very  little,  in  fact,  the  residual  magnetism  at 
c  is  not  much  below  the  maximum  amount.  However,  as  soon 
as  a  negative  exciting  force  is  applied,  the  magnetism  decreases 
rapidly  until,  when  (/  is  reached  and  all  the  positivt  magnetism 
has  been  removed,  it  will  be  seen  that  the  en  nut  has  reached 
itivi   value  "(I,  exactly  equal  to  its  po&itivt   value  al 
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In  Fig.  4,  the  curve  of  magnetisation  m  has  been  drawn  in 
the  same  manner  as  in  Fig.  1,  its  maximum  ordinate  being 
scaled  off  Fig.  3.  The  current  curve  C  has  then  been  plotted 
from  measurements  taken  on  the  curve,  Fig.  3,  which  gives  the 
current  intensity  corresponding  to  any  particular  value  of  the 
induction.  Here  is  plainly  shown  the  effect  of  hysteresis  in 
distorting  the  magnetising  current  curve,  such  as  that  of  a 
transformer  with  closed  magnetic  circuit. 

In  order  to  show  quite  clearly  the  manner  in  which  the 
current  curve  in  Fig.  4  is  derived  from  Fig.  3,  a  few  correspond- 
ing points  on  the  two  curves  have  been  marked  and  numbered. 
Thus,  in  Fig.  3  the  distance  of  the  point  5  from  the  vertical 
centre  line  gives  us  the  magnetising  current  for  a  certain 
definite  value  of  the  induction.  This  magnetising  current  is 
represented  in  Fig.  4  by  the  distance  of  the  point  5  from  the 
horizontal  centre  line,  and  the  ordinate  of  the  magnetisation 
curve  which  passes  through  this  point  will  be  found  to  be 
exactly  equal  to  the  ordinate  of  the  corresponding  point  in 
Fig.  3. 

By  comparing  Fig.  4  with  Fig.  1,  it  will  be  seen  that  the 
introduction  of  iron  in  the  magnetic  circuit,  by  decreasing  the 
lag  of  the  current  behind  the  impressed  E.M.F.,  increases  the 
amount  of  energy  supplied  during  one  complete  period  ;  for 
this  is  represented  by  the  area  of  the  watt  curve,  whose  ordi- 
nates  are  the  product  of  corresponding  values  of  the  E.M.F. 
and  current.  Also,  it  follows,  that  a  wattless  current  is  an 
impossibility  in  any  coil  having  an  iron  core,  unless  hysteresis 
can  be  entirely  eliminated. 


The  method  of  plotting  the  current  curve  in  Fig.  4  may  !"• 
[esigning  transformers,  provided,  of  course,  thai  the 
magnetisation   curve  (Fig.  3)  is   that  of  the  aotual   iron  used, 
and  taken  between  the  proper  maximum  limits  of  indu 
Such  a  curve,  if  drawn  in  its    proper  position  relatively  to  'lie 
E.M.F  curve,  may  l"1  used,  if  desired,  for  calculating  the 
open  circuit    losses,  &o.  ;  but  the  power  absorbed  by  hysteresis 
is  more  directly  obtained   from  the  curve   Fig.  .">,  the 
which  is  a  measure  of  the  energy   spent    in   carrying  the  iron 
oyole  of  ma  a  bet  ween  the  hunts 

■  -I  by  the  curve.     Tin'  I  i  m  iidera 

t  ions  will  she  i  of  t  his 

well  known  that   no  worl  a  current  in  main 

what    is    spent     in 

beating   tic   coili    themselves  on   account    of    their  ohmio  re 

pent  in  nitig  » 
field,  wot                      io                                  ing  the 

K.M  K.   produoed   in 
mber  oi  lines  passing  tin. 
<  Ion  i  tion  of  the  curve, 

irrent,  whiol 
grown  iiuuin    value  g  >■.  while  the   m 

numh  through  I  bi  I   from 

i    i in i in ,  val <.  which  we  ma)  call  Y    Suppose 

e  ti /,  thi  n 

Usi  el  be  product 


opposing  E.M.F.  and  the  current  flowing  against  it  will  give  us 

the  watts  spent,  it  follows,  that  the  power  required  to  produce 

N  c 
this  magnetisation  X,  may  be  expressed  as  - — where  c  stands 

for  the  average  value  of  the  current  between  the  limits  o  a  and 
g  b.  But  this  is  power,  not  energy  ;  it  represents  the  rate  at 
which  energy  has  been  spent,  and  will  vary  according  to  the 
time  taken.  The  actual  work  done  is  evidently  obtained  by 
multiplying  the  above  rate  by  the  time  t,  whereby  we  see  that 
the  work  done  is  proportional  to  N  x  c,  and  is  therefore  graphi- 
cally represented  by  the  area  oab  g.  Thus  we  see  that  a 
distinctly  appreciable  amount  of  energy  has  been  spent  in  pro- 
ducing this  magnetism  ;  none  is  required  to  maintain  it,  but 
if  we  now  destroy  it  by  removing  the  magnetising  force,  the 
whole,  or  a  part  of  the  energy  originally  employed  in  its  pro- 
duction will  be  restored  to  the  circuit,  owing  to  the  fact  that 
the  E.M.F.  induced  by  the  withdrawal  of  the  magnetism  will 
now  be  in  the  opposite  direction  to  what  it  was  before,  i.e.,  it 
will  now  help  the  exciting  curreut  instead  of  opposing  it. 

If  hysteresis  were  absent,  the  magnetism  would  fall  in  the 
same  way  as  it  rose,  thus  restoring  the  whole  of  the  energy  to 
the  circuit.  In  Fig.  3,  where  hysteresis  is  present,  the  mag- 
netism falls  from  b  to  c  along  the  curve  b  c,  during  the  with- 
drawal of  the  whole  of  the  magnetising  force,  thus  only  restor- 
ing to  the  circuit  the  amount  of  energy  represented  by  the 
area  cbg.  By  studying  the  complete  cycle  in  this  way,  it 
will  be  found  that  the  area  enclosed  by  the  curves  is  a  measure 
of  the  work  absorbed  by  hysteresis  in  the  particular  sample  of 
iron  considered  when  magnetised  between  the  limits,  og,  op. 

(To  be  continued. ) 


THE  BENNIS  AUTOMATIC  SPRINKLING  STOKER. 

It  is,  comparatively  speaking,  quite  recently  that  the  atten- 
tion of  central  station  electrical  engineers  has  beeu  directed  to 
the  economy  which  lies  in  the  use  of  the  cheaper  classes  of  coal 
and  coke,  or  those  which  are  generally  known  as  slack  or 
breeze,  when  stoked  automatically  by  mechanical  stokers.  The 
invention  of  the  automatic  supply  of  fuel  to  a  boiler  furnace  is 
by  no  means  of  recent  date,  the  earliest  form  of  apparatus  for 
this  purpose  having  been  patented  by  a  Mr.  W.  lirunton,  in  1819, 
and  even  then  having  been  in  an  experimental  stage  of  develop- 
ment for  two  years.  Quite  early  in  the  evolution  of  the  automatic 
stoker  it  was  recognised  that  two  distinct  ways  of  causing  the 
solid  fuel  to  be  supplied  to  the  grate  were  possible  :  with 
smoky  fuels  it  beiiiL,'  necessary  to  subject  the  fuel  to  previous 
coking,  while  with  non  smoky  fuels  the  direct  scattering  of  the 
fuel  over  tin-  grate  was  possible,  or  even  preferable.  Thus 
arose  the  distinction  between  sprinkling  and  coking  stokers. 
Of  the  former  class  the  sprinklers  one  of  the  oldest  and 
aii  is  the  Bennis  stoker,  which  h;is  quite  recently  been 
adopted  for  the  hollers  at  the  Eampstead  municipal  electric 
supply  .station.  Two  of  these  stokers,  fitted  to  the  front  of  a 
Lancashire  boiler,  .ire  shown  in  the  accompanying  drawing. 

The  Bennis  era  small  coal 

or  coke  over  the  grate  by  means  of  a  shovel  situated  over  the 
door  way,  the  Bhovel  being  actuated  by  helical  springs  in  such 

a    manner    as    to    distributi  I  I  r  1  he  whole 

grate.     For  tins   purpose,  four  degre 

given  to  the  shovel,  and  the  periodic  recurrence  of    these  I 

oi  in  distribution  of   the  iol.     E  ich  charge 

The  firebars,  which  are  in  two  sets, 

i.  oeive  a   reciprocal  ing  moi  iou    mi.'  lie  fut  naoe, 

thereby    oarrying   the  fuel    towards   the  bridge;  and   at   each 

i   inch    in    Order  to  break 

clinker  « biob  may  havi  The  travel  of  the 

is   about    I  lin.     The   fuel    ia    fed  into  the   fireplace 

ois  ..f  crushing  rollers,  placed    immediately  below   the 

-    in    w  Inch    a    SUppl)     ol     Iol    is    in  nut  lined     while    1  he 
I  ippers    are    usually    fed    from     in 

oi  channel,  or  conveyor,  along  winch  tin'  fuel  is  passed 
ieu  propeller  or  i.  but  it   is  in  a  >me 

■he  custom  to  shovel   the  inel   int..  the  h  ippers  1'V  hand. 
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The  fuel  is  raised  to  the  level  of  the  conveyor — where  it  is 
not  already  at  that  level — by  means  of  a  bucket-and-ehain 
elevator. 

From  some  trials  of  boilers  stoked  by  the  Bennis  automatic 
stoker,  which  were  carried  out  by  -Mr.  l>.  K.  Clark,  in  L882, 
it  was  abundantly  shown  that  there  is  a  decided  economy 
over  the  use  of  hand  stoking.  With  the  class  of  coal  known 
as  burgey — coal  in  lumps,  a  little  bigger  than  walnuts — the 
evaporative  efficiency  of  oue  pound  of  the  coal  was,  with  the 


Bennis  stoker,  10'291b.,  while  only  SSI  lb.  with  hand  firing. 
Using  a  smaller  coal — that  generally  known  as  slack — the 
performance  with  the  stoker  was  11  331b.  of  water  per  pound 
of  coal,  as  against  only  8991b.  of  water  per  pound  of  coal  with 
hand  firing.  The  regular  firing  when  the  mechanical  stoker 
was  used  resulted  also  in  an  improvement  of  from  17  to  26 
per  cent,  in  the  total  hourly  steaming  of  the  boilsr. 


THE  SEARCH  FOR  A  UNIT  OF  LIGHT.* 
by  o.  lum31er  and  f.  kurlb.u  m. 

Introductory. 

In  contrast  to  the  electrical  units  of  measurement  there  can  be  no 
question  of  an  "absolute"  unit  of  light,  because  the  physiological 
effect  of  a  source  of  illumination  cannot  be  expressed  in  C.G.S. 
units.  Every  light-source  may  be  regarded  as  a  unit  which  lias  a 
constant  strength,  and  can  always  be  reproduced  in  the  same 
way.  We  may  still  provisionally  talk  of  a  technical,  or  "  work- 
in-,  '  and  a  physical  unit  ;  but  these  names  have  only  refer- 
ence to  the  accuracy  which  the  unit  is  capable  of  giving.  A 
working  standard  of  light  should,  above  all,  be  conveniently 
handled,-  and  cheaply  aid  easily  produced,  its  accuracy  being 
a  question  of  more  secondary  importance,  and  determined  by  the 
character  of  the  work  to  be  done  ;  while  a  physical  unit  must  above 
all  things  be  accurate,  its  capacity  for  easy  reproduction  being  a 
secondaryconsiderati.in.  Out  of  all  the  proposed  working  stan- 
dards submitted  to  or  tried  by  the  Reichsanstall  onlj  the  Hefner 
lam],  has  fulfilled  all  the  requirements  of  a  working  standard,  ami 
the.  Anstalt  has  undertaken  for  some  time  back  its  standardisa- 
tion. 

This  standardisation,  however,  necessarily  presupposes  an  accu- 
rate physical  standard  of  reference,  and  the  Reichsanstalt  officials 
have  had  to  do  the  best  they  could  with  a  series  of  glow  lamps 
which  had  been  compared  among  themselves,  and  whose  current 
could  be  regulated  to  ,,',,,  percent.  ;  but  this  was  necessarily  unsa- 
tisfactory, and  to  replace  it  by  a  definite  and  reproducible  unit  of  light 
has  long  been  the  most  important  optical  problem  of  the  Reichs 
anstalt. 

First,  the  platinum  unit,  proposed  by  Violle  and  accepted  by  the 
Paris  Electrical  Congress  of  1884,  was  reproduced,  both  accordingto 
Violle's  method  and  later  by  electrical  heating.  The  expel 
showed  that  the  purity  of  the  platinum  and  the  nature  t  its  surface 
influenced  the  result*,  and  the  Violle  unit  was  provisional!}  aban 
*  EUH  ti,  No.  35,  1894,  p.  474. 


doned.  The  Siemens  plal  inumunil  was  also  found  inao  urate,  giving, 
in  hundreds  of  experiments,  deviations  from  the  normal  ol    L( 

cent,   and   more      Bui   I  he  i >  i    | eral  result 

that  absolutely  pure  platinum  formed  a  very  suitable  material  for 
the  incandescent  Burtace  ;  bul    it  was  Found,  on   tl the]  hand, 

that     neither    the    melting    nor    the    solidifying    point    of    platinum 

could  be  taken  as  the  used  i em | icrat uri'  »iti :  considering  the 

conditions,  and  a  new  method  of  attaining  and  preserving  a  con- 
stant temperature  had  to  be  sought,  since  it.  might  fairly  be  antici- 
pated I  hat  the  light  radiation  at  a  given  tempei 

ffOUld  always  lie  I  he  same. 

Of  the  several  methods  tried,  the  authors  describe  th le  which 

led  to  the  atta nl  of  the  desired  end,  although  it  somewhat  falls 

shorl   of  the  simplicity  which  would  have  been  desirable,  d 
tating,    in    fact,    the   construction    of    complicated    and    del 
apparatus  and   considerable  skill   in  use.       Hut,  as   to   its   accuracy, 
the   authors   show   that   it  can    be    sufficiently    well    reproduced, 
several  standard  apparatus  having   been   Constructed   and   agreeing 
within  1  per  cent. 

l)ii  im  i  io\  of  the  Unit  oi    Light. 

The  unit  proposed  is  the  light  emitted  by  on,,  square 
of  platinum  at  a  certain  temperature,  defined  by  the  ratio  of  two 
amounts  of  radiation — one  being  the  whole  radiation  emitted  by 
the  platinum,  and  the  other  being  that  portion  which  is  passed 
through  a  certain  absorbing  medium.  It  these  quantities  have, 
for  example,  the  ratio  of  10:1,  the  temperature  of  the  platinum 
may  be  thus  characterised.  The  measure  of  the  two  quantities  of 
radiation  is  to  be  the  rise  of  temperature  experienced  by  a 
bolometer  placed  in  their  path.  The  absorbing  medium  is  defined 
as  a  quartz  vessel  with  parallel  sides  of  given  thickness  enclosed  a 
volume  of  water  also  of  fixed  thickness.  Means  are  employed  to 
keep  up  a  certain  temperature,  which  need  not  be  defined  in 
degrees  centigrade,  it  being  assumed  that  at  a  certain  temperature 
the  platinum  would  always  emit  the  same  light,  an  assumption 
which  was  experimentally  justified. 
Principle  of  the  Apparatus  for  Producing  the  Light.  Unit. 

A  piece  of  sheet  platinum  is  made  incandescent  by  electric  cur- 
rent, and  in  front  of  it  is  a  diaphrasm  with  an  aperture  one  square 
centimetre  in  area.  Through  this  hole  a  bolometer  is  illuminated, 
first  with  the  whole  light,  and,  secondly,  with  that  which  passes 
the  absorption  vessel.  The  ratio  of  these  two  radiations  is 
by  the  galvanometer  deflections.  The  current  which  heats  the 
platinum  is  varied  until  the  two  radiations  have  the  ratio  of  10  :  1, 
and  when  this  is  attained,  the  light  emitted  by  the  platinum 
through  the  diaphragm  perpendicular  to  itself,  is  considered  as  the 
unit  of  light. 

Control  for  the  Acci  racy  of  Reprodi  i  cion. 

For  comparison  of  the  light  unit  thus  obtained,  another  source 
of  light  was  used,  whose  constancy  was  assured  for  a  more  or  less 
long  time — namely,  an  incandescent  lamp,  the  current  in  which 
was  kept  accurately  constant. 

The  next  portion  of  the  Paper  is  concerned  with  the  means 
actually  employed  for  the  production  of  the  unit  of  light,  details 
of  apparatus  which  need  be  very  briefly  referred  to,  if  at  all.  Since 
other  forms  embodying  the  same  principle  may  be  devised,  a  few- 
details  may  be  noted.  The  platinum  strips  used  are  about  25  mm. 
wide,  00  mm.  long,  and  0015  nun.  thick,  and  are  set  up  with  their 
length  horizontal.  The  current  used  is  from  50-80  amperes  at  .'II' 
volts,  passing  through  an  ammeter  and  regulatin 

Surrounding  the  strip  is  a  water-jacket,  kept  at  constant  tem- 
perature by  circulation  of  water,  and  the  diaphragm  is  in  one  side 
of  it,  and  is  also  provided  with  water  circulation.  The  absorption 
vessel  has  quartz  sides  1  nun.  thick,  .ami  has  a  layer  of  water 
thick.  The  bolometer  is  that  used  bj  the  authors  in  former  exp. la- 
ments (see  Me/.  Ann.,  Vol.  XI. VI.,  L892,  pp.  204-224),  from 
which  it  .litters  only  m  having  the  bolometer  strips  coated  electro- 
lytically  with  platinum  lil  ick,  for  reasons  which  will  appear  latter. 
A  shutter,  kept  at  the  so.  re  as  the  bolometer  by  a 

i      circulation     which     also    communicates    with    that     of     the 

diaphragm,  is  interposed  between  the  bolometer  and  the  platinum. 
The  latter  is  arranged  to  turn  on  itself  through  a  right  angle,  30  as 
1,,  illuminate  a   Lummer  Brodhun    i  hich  the  lamp 

list  d  tor  comp  'i  ison  is  li  ted. 

Sources  of  Error. 

!  ickel  is  very 

ittaining  this  end,  the  air  c 
mite   character,    as   is   shown    by    the    curves    on   its 

inner  surface  caused  by  deposit  of  the  evaporated  platinum. 

To  avoid  working   with  very  small 

ions,  the  method  of  shunting  the     :  larger 

ied  hut  ab&ndo  1  to  be 

il  bench,  where  it  could  be  slid  backn    i 
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(3)  Reproduction  of  the  Light  Unit— It  was  found  that  1  per 
cent,  alteration  of  galvanometer  deflection  meant  a  difference  of  3 
pel  cent,  in  the  light  measured  by  the  photometer,  and  the  deflec- 
tion can  be  determined  by  a  series  of  observations  to  01  per  cent. 
The  limit  of  accuracy  in  the  light  in  this  direction  is  therefore 
about  0  3  per  cent. 

(4)  Surface  of  the  Platinum. — The  chemically  pure  platinum 
becomes  when  glowing  as  smooth  as  a  mirror,  and  gives  errors  not 
exceeding  one  half  per  cent. 

(.".)  Differences  of  Temperature. — Differences  of  temperature  in 
the  upper  and  lower  portion  of  the  platinum  do  not  afl'ect  the 
results  for  1  sq.  cm. 

(6)  The  Size  of  tht  Diaphragm.  -  The  size  c  f  the  diaphragm  must, 
of  course,  be  very  accurately  known  ;  errors  of  about  one- fifth  per 
cent,  come  in  here  with  most  accurate  measurements. 

(7)  Position  of  Platinum.— It  is  not  necessary  to  have  great 
accuracy  in  placing  the  platinum  parallel  to  the  plane  of  the 
diaphragm. 

(8)  The  Absorption  Vessel.— The  chief  point  to  note  is  that  the 
vessel  should  be  on  the  bolometer  side  of  the  shutter  to  eliminate 
any  effect  due  to  itself.  The  thickness  of  water  must  be  very 
accurately  known,  O'l  mm.  making  1  per  cent,  difference  to  the 
value  of  the  unit. 

(0)  Selective  Properties  of  the  Bolometer.— -To  avoid  these,  coating 
electrolytically  with  platinum  black  was  found  to  be  the  best 
method,  the  maximum  errors  due  to  this  cause  being  just  over  one- 
half  per  cent.,  a  difference  of  50  per  cent,  in  the  thickness  of  the 
coating  having  only  an  effect  of  3  per  cent,  in  the  value  of  the  light. 
Two  bolometers  with  deposits  of  equal  thickness  behaved  exactly 
alike.  The  initial  temperature  of  the  bolometer  is  also  a  fact  to  be 
considered  and  taken  into  account. 

CONCLTJSK  'N". 

After  these  preliminary  experiments,  and  with  the  aid  of  the 
apparatus  once  constructed,  the  reproduction  of  such  a  unit  of  light 
is  fairly  simple,  and  its  accuracy  to  1  per  cent,  appears  assured.  Such 
a  unit  will  in  future  form  the  standard  of  reference  for  the  photo- 
metric work  of  the  Reichsanstalt.  It  may  be  noted  that  such  a 
unit  may  be  easily  adapted  for  different  coloured  sources  of  light 
by  suitable  choice  of  the  ratio  of  the  amount  of  light  absorbed  to 
the  whole. 


ON  THE  REFRACTION  AND  DISPERSION  OF  RAYS 
OF  ELECTRIC  FORCE.* 

i:Y    A.    GARBASSO    A2JD    E.    Asc  HKIXASs. 

II.  \nii.  Helmholtz  has  assumed,  as  the  basis  of  his  mechanical 
theory  of  the  absorption  and  dispersion  of  lipht,  the  hypothesis  of 
the  sympathetic  vibration  of  the  particles  of  ether  or  matter  re- 
spectively. Now  it  is  a  remarkable  fact  that  the  equation  by 
which,  in  Helmholtz's  theory,  the  motion  of  the  material  particles 
is  represented,  has  the  same  form  as  the  equation  derived  by  M. 
I'iiii.ir.  for  electrical  resonance.  This  agreement  indicates  that 
the  influence  of  material  molecules  upon  ether  waves  may  be 
regarded  as  a  phenomenon  of  resonance.  11.  von  Helmholtz  has, 
in  fact,  in  his  electromagnetic  theory  of  chromatic  dispersion, + 
ed  tins  view  in  the  most  unmistakeable  manner. 

Iii  connection  with   Hertz's  discoveries  it.  was  easy  t 

thai  a  space  Blled  with  Hertz  resonators  would  behave  towards 
electrical  waves  as  does  a  ponderable  body  towards  lighl  waves. 
One  of  us  has,  indeed,  ucceeded^  in  completely  r  producing  in  tin-. 
manner  the  phenomenon  of  tin-  selective  absorption  oi   lighl    and 

-tours.         \t    the    name    timi     I  '•••         I  '■  i "  I  imi 

tributi     t"    tin'   solution   "f    tin-   question   oi    so-oalled    multiple 
■  nee. 
» ipinions  on  this  Bubjecl  are  known  to  be  very  diverging.   While 

\I  M      ii  .i  n I  De  la  Rive  adopt  the  view  that  the  primary  cirouil 

belonging   to  a  continuou     i  pectrum,    \l  M 

r ml'   and   Bjerknes  have  arrived  al   tl oncl i   thai   the 

generatoi  damped  oscillation     of  a   single  period. 

i  ,  iotlj  spi  akin  |  irently  so  .  1  i  \ .  i  le,  are  quite 

nted  as  an 

■  .    speak 
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a    Hertzian   pi  dl  cases  1 
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lows  tin,!  it  must  1 

suitable  means  to  produce  .a  oontini s  speotrum  ol 

[i  mitted, 
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But  with  a  prism  of  ordinary  matter  we  cannot  expect  any  dis- 
persion of  electric  rays.  For  it  is  established  that  a  perceptible 
dispersion  cannot  take  place  unless  the  period  of  the  transmitted 
waves  is  of  the  same  order  of  magnitude  as  that  appertaining  to  the 
proper  oscillations  of  the  molecules  of  the  medium  in  question. 
But  it  is  very  probable  that  the  molecules  of  ponderable  matter 
act  as  resonators  for  waves  of  the  order  of  thermal  waves,  a  view 
which  has  recently*  been  confirmed  by  Herr  Rubens's  experiments. 
From  this  it  follows  at  once  that  between  molecules  and  Hertzian 
waves  no  resonance  is  possible,  and  that,  therefore,  no  dispersion 
of  rays  of  electric  force  can  be  observed  with  a  prism  of  ordinary 
matter.  Theory,  on  the  other  hand,  shows  in  what  direction  we 
may  arrive  at  a  solution  of  our  problem. 

The  same  method  as  that  by  which  structures  can  be  produced 
which  behave  like  coloured  bodies  towards  rays  of  electric  force, 
will  also  offer  the  possibility  of  forming  media  in  which  the  velocity 
of  propagation  of  electric  waves  depends  upon  the  rate  of  oscilla- 
tion. If  the  prism  consists  of  resonators  of  a  single  period,  we 
may  predict  that  by  analogy  with  optical  phenomena  the  dispersion 
must  be  specially  great  near  the  absorption  band. 

We  have  sought  to  put  this  idea  into  effect,  and  the  results  have 
completely  justified  our  expectations.  For  we  have  succeeded 
in  obtaining,  by  means  of  a  prism  of  resonators,  refraction  of  the 
rays  of  electric  force,  and  we  have  further  found  that  the  amount 
of  deviation  depends  upon  the  dimensions  of  the  resonator  with 
which  the  transmitted  radiation  is  observed.  The  following  is  a 
short  report  upon  the  details  of  the  method  of  observation,  and  the 
results  of  the  experiments. 

The  primary  conductor  E  (Fig.  1),  consisted,  according  to  Sgr. 
Righi-'st  data,  of  four  spheres  1'36  cm.  in  diameter  ;  the  chief 
period  of  oscillation  of  this  apparatus  corresponds  to  a  wave  length 
of  7  "5  cm.  The  exciter  was  placed  at  the  focus  of  a  spherical  brass 
concave  mirror  S,,  of  focal  length  14  cm.  ;  the  aperture  of  the 
mirror  was  50  cm.     Three  different  secondary  resonators,  also  con- 


structed according  to  Righi's  data,  were  employed  for  the  measure- 
ments ;  they  are  referred  to  as  A,  B,  and  C.  <  >n  the  basis  of 
experiments  conducted  by  one  of  us,:}:  and  of  a  recent  work  by 
ZehnderS  we  placed  our  resonators  in  the  focal  line  of  cylindrical 
parabolic  mirrors  S„  made  of  thin  cardboard,  upon  which  were  stuck 
numerous  tinfoil  trips  in  horizontal  rows  parallel  to  the  focal  line 
of  the  mirror.  On  each  mirror  the  strips  of  tinfoil  corresponded 
by  their  length  .and  breadth  with  the  resonator  attached  to  the 
mirror,  so  that  the  mirror  itself  consisted  of  a  number  of  resonators. 
In  the  Tablo  I.  following  the  constants  of  the  mirrors  and  the  reso- 
nators are  given  in  centimetres. 

Table  I. 


econdarj  oi  was  carried  bj   a  stand  capable  of  rotating 

about  a  fixed  point    bj    means  of  a    rigid    bar  \  .      To  the  stand  was 
,,n     in.li.    iter    enabling  the  observer  to  read,   on  .1  ,0.  le    K 

dn  ided  mto  de  1 1 ,   .  ii,.     01   ui  ir  displacement   of  tin 
When   tin'   resonator  was  jusl   opposite  the  exciter,  the  di 
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distance  between  two  successive  rows  was  1cm.,  and  the  distance 
between  two  adjoining  resonators  of  the  same  row  L'3ctn.  Hence 
the  number  of  resonators  in  each  row  was  different  on  different 
21,  18,  16,  12,  '.',  ('•,  .">).  Tlic  prism  was  placed  bo  that  the 
longer  side  of  the  resonators  stood  vertical,  i  i  ,  parallel  to  the  plane 
of  oscillation  of  the  primary  and  secondary  conductor.  The  plates 
were  fastened  parallel  to  eaoh  other  in  a  vertical  position  ona  frame 
of  wood,  so  that  the  resonators  filled  a  space  of  tin-  form  of  a  right 
equilateral  prism.  The  three  lateral  surfaces  had  an  area  of 
36  sq.  cm.  The  position  of  the  prism  was  the  same  in  all  the 
experiments,  as  shown  in  Fig.  1.  The  angle  of  incidence  was  in  , 
the  mean  distance  of  the  prism  surface  facing  the  exciter  from  the 
latter  itself  was  18cm.  To  the  right  and  the  left  of  the  prism  we 
had  placed  two  zinc  plates,  /  X  (squares  of  tOctn.  edge),  so  as  l.i 
cut  off  the  direct  rays. 

I'll,    observations  were  conducted  by  determining  the  positions 
of  the  resonator  with  the  prism  (m   .  »>   )  and  without  ii  I 

in  which  the  secondary  sparks  just  disappeared.  The  deviation  <i 
cannot  be  deduced  at  once  from  the  numbers  thus  obtained.  For, 
quite  apart  from  the  refraction,  an  absorption  effect  is  exercised 
upon  the  transmitted  ray,  in  consequence  of  which  an  apparent 
deflection  a'  towards  the  centre  line  is  produced.  Now  it  is  clear 
that  with  our  arrangement  the  effects  of  refraction  and  absorption 
must  be  of  the  same  sign  on  the  left,  and  of  opposite  signs  on  the 
right  hand  side.     Thus  we  obtain 


and  hence 


a  +  a'  =  mi   -oi, 
a  -  a'  =»l,.  -  ",.  , 

(,  ...      )     ;     i   m  I  I 

2  ' 

(mi  -o,  )-(»!,-  -o,-) 
2 


We  give  one  of  our  series  of  observations  as  an  example. 
Table  II. 


Resonator. 

a 

ai 

A 
I: 
C 

15   18' 
12     6' 
6   24' 

1   3d' 
2°  12' 
3°  36' 

8=24' 
7   12' 
5' 

6' 24' 

5 

1'24' 

Hence  it  follows  that  "both  the  refraction  and  the  absorption 
decreases  as  the  wave-length  increases."  The  same  holds  good  for 
light  and  heat  rays  if  we  proceed  from  the  absorption  band  in  the 
direction  of  the  longer  waves. 

As  might  have  been  expected,  the  different  series  of  observations 
did  not  agree  perfectly.  For  a  complete  scries  consisted  of  twelve 
single  observations,  which  together  took  at  least  a  quarter  of  an 
hour,  and  during  an  interval  of  that  length  the  exciter  dots  not 
work  quite  uniformly. 

We  will  add  several  series  of  observations  of  the  deviation  «  to 
show  the  limits  of  accuracy  of  our  observations  : — 

Table  III. 


Resonator. 

1. 

2. 

3. 

4. 

5. 

Mean  value. 

A 
B 
C 

9'  18' 
7-24' 
6'  36' 

9' 36' 
7'24' 
5J24' 

9-24' 
7'  12' 
5   12' 

8' 24' 

r  12' 

5 

8' 36' 

7'  12' 

5 

9-    6' 
7-  18' 
5   24' 

It  will  be  seen  that  the  phenomenon  is  well  established  as  regards 
direction  of  increase  and  order  of  magnitude. 

We  made  a  point  of  showing  bj  a  special  test   that  a  medium 
consisting  of  electric  resoi  cribed  above  is  capable  of 

exercising  a  refracting  effect   upon  a  ray  of  electric  force  in  a  form 
different  from  the  prismatic.       For  tins  purp 
seven  plates  comprising  the  in  ism  in  the  manner  shown  m  Fig.  2. 
As  before,  all  the  plates  were  parallel  to  each  other  :  then   i 
tive    distances    also    had    the    same    value.        But    the    resonators, 
arranged  in  four  equal  square  surfaces,  occupied  the  space  of  the 
form  of  a  rectangular  parallelpipedon,  which  might  be  regai 
a  plane-parallel  layer  of  the   matter  which  composed   the  pri 
a  thickness  of  12cm.     The  structure  was  placed  in  such  a  manner 
that  the  angle  of  incidence  of  the  electric  rays  amounted  to  40  ,  as 
before.     From  the  prism  observations  the  approximate  value  of 
the  refractive  index  of  the  substanci         ill    lie  calculated.      From 
this,  from    the  thickness  of   the  plane-parallel    layer,    and    from  the 
angle  of    incidence,  the  parallel  displacement  could  be  determined 

which  the  transmitted  raj  would  have  to  undergo.     Our  mi 

ments,  performed    in   the  same  manner  as  in  the  case  of  prismatic 
refraction— viz.,  by  finding  the  limits  of  effective  radia 
a  satisfactory  agreement  with  the  calculated  value. 
The  arrangement  last  described  also  permitted  the  repetition  of 

the  chief  experiment  in  a  specially  pronounced   form.      I  hi  placing 
the  resonator  exactly  opposite   the  exciter,  and   I  lieu   plai 
plane-parallel  layer   between  them  in  such  a  manner  that    the   line 


joining  them  I  mm  cted  plate  five,  the  zinc  plates  remaining  as  b 

beautiful  secondary  sparks  i Id   be   observed,     On  takiri 

plates  5,  6,  and  7,  and  thus   making  the  body  pi  parks 

disappeared  at  once,  and  ill.  i  towards  the  right. 

Had  they  not  suffi  red  priem  n.  the  gpai  ks,  in  opposition 

to  the  observed   phe mon,  would   have  had   t..  become   more 

intense  by  Ihe  i.  nn\  .1  of  thn  e  of  the  absorbing  p 


Fig.  2. 

Finally,  we  ascertained  by  a  further  experiment  tint  in  the  case 

of  our  principal  experiments  the  prismatic  form  of  the  medium 
was  a  necessary  condition  of  the  occurrence  of  the  phenomena 
described.  On  removing  the  plates  5,  6,  and  7,  and  placing  the 
seventh  plate  beside  the  third,  thus  increasing  the  latter  bj 
vertical  rows,  and  giving  the  arrangement  the  form  shown  in  Fig.  3, 
no  definite  prismatic  refraction  was  obtained. 


Fig.  3. 

We   may  sum  up  the  conclusions  arrived  tit  by  our  work  as  fol- 
lows : — 

We  have  shown  that  the  ray.^  proceeding  from  a  Hertzian  primary 
conductor  may  be  analysed  into  a  spectrum  by  a  prism  made  up  of 
resonators,  and  hence  wedravv  the  two  deductions  :  (..  |  The  emitted 
rays  of  electric  force  may  be  regarded  from  a  physical  point  of  view, 
not  necessarily  as  monochromatic,  but  as  composite  with 
the  same  degree  of  justification  as  white  light  ;  (6)  Helmholtz's 
theory  of  chromatic  dispersion  gains  further  support  by  our  results. 
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THE  SCIENTIFIC  SOCIETY  SEASON. 

"  There  is  occasions  and  causes,  why,  and  wherefore,  in  all 
things,"  and  thus  it  comes  about  that  we  enjoy  our  Silly 
Season,  our  Society  Season,  and  our  Scientific  Society  Season 
when  we  do.  The  middle  member  of  the  group,  being  in  a 
manner  compounded  of  the  other  two,  a  mixture  of  reason 
and  unreason,  appropriately  commences  when  the  season  of 
scientific  activity  is  at  its  meridian,  and  expires  at  the  moment 
when  the  season  of  long  letters  to  Tlie  Times  has  almost 
attained  maturity.  Notwithstanding  this  evident  fitness,  it 
is,  we  think,  to  be  regretted  that  the  miseries  of  London  life  in 
November  should  be  aggravated  by  the  painful  process  of 
accustoming  the  brain  to  assimilate  the  contents  of  the  verj 
varied  weekly  bill-of-fare  offered  to  such  electrical  engineers 
,i  mi.  happen  to  be  possessed  with  the  inconvenient  ambi- 
tion of  keeping  themselves  ill  that  Uncomfortable  pO  Men 
known  as  abreast  of  the  times,  and  who  ha\e  a  turn  ' 
scientific  side  of  their  calling.      The   mental   and   physical 

becomes  more   or   less   inured  to  the  strain   al 
while,  but  a  tax  upon  the  organism  ii  always  musl  v.  main, 
and  ii  i     for    cienl  ifii     ty  e  to  il   thai   uol  I 

omitted  that  may  conduce  to  their  mei  >  fullj  worth 

and  attention  of  busj  nun. 

.  ml    tend    all    rules   of  proi  i    the 

oi  this  or  thai  ancient  institution,  but  on  common 

I  it  is  with  no  BmaU     itisfi a  I  re  the 

onlj  d  transatlantic  bodj  [ike  the  American 

Institute  of  Electrii  '   ;  thePhysical   3ocietj 

ol   l  iondon  b  absurdity  called 

thi   abolition  of  which  lias  long  been  advo 

,  ..  , ..   ...  ...  i. in  anothi  i   reform, 

technical  Pri    i,  he 

I  ies  ;  we  refer  to  the  early  printing 
and  tin  i  ibution  to  members  and  all  others  whom  il 

maj  conw  no.  ol  i  v<  rj  Paper  about  to  be  diseusBed.     It  is  not 


THE  ELECTRICIAN,  NOVEMBER  9,  1894. 


41 


everyone  who  is  gifted  with  the  power  of  making  plain  his 
meaning  even  in  print,  and  still  smaller  is  the  numberol 
who  can  read  a  long  lucubration  aloud  before  a  critical  audience 
with  sufficient  elocution  and  sufficient  emphasis  to  enable  the 

itytoSO  much  as  hear  what  is  being  said  or  to  grasp  the 
main  points.  Again,  Papi  rs  thai  are  mosthj  math  matical  or 
statistical  do  not  lend  themselves  to  ''reading";  and  all 
-  worthy  of  the  name  require  at  leasi  a  modicum  of 
study  before  it  is  possihle  to  get  upon  one's  legs  and  usefully 
discuss  them.  The  custom  of  the  Institution  of  Civil 
Engineers  i<  worthy  of  imitation,  where  mere  audibility  is 
all  that  is  aimed  at.  'The  acoustic  peculiarities  of  a  hall  are 
soon  mastered  by  anyone  whose  duty  it  is  to  continual!)  read 
papers  in  it ;  and  the  requisite  degree  of  solemnity,  emphasis, 
or  ridicule  could  he  imparted  to  the  appropriate  passages  In- 
judiciously besprinkling  the  reader's  copy  of  the  Paper  with 
marginal  symbols.  But  notwithstanding  this  via  media, 
authors  of  Tapers  still  have,  as  a  rule,  to  actually  read  their 
Tapers';  and  in  too  many  cases  listeners  are  called  upon  there 
and  then  to  get  up  and  hold  forth  upon  a  contribution  to 
contemporary  science  they  have  only  half  heard,  and  but 
dimly  understand.  In  the  happy  days,  when  Papers  were 
short,  and  dealt  with  small  and  definite  points,  when  audiences 
were  as  diminutive  as  they  were  select,  and  postal  communi- 
cation was  expensive,  slow,  and  uncertain,  the  custom  was 
tolerably  rational ;  to-day,  when  all  this  is  altered,  its  retention 
is  decidedly  irrational.  It  may  result  in  the  regulation 
number  of  meetings  being  held  every  session,  but  it  gives 
many  a  member  a  journey  for  nothing.  Sensible  people 
mostly  stay  away  on  the  nights  when  Tapers  are  clown  for 
reading,  unless  the  subsidiary  purpose  of  a  meeting,  to-wit, 
light  conversation  over  the  teacups,  is  of  itself  an  adequate 
attraction.  It  is  by  no  means  easy  to  see  why  it  should  be 
deemed  more  disastrous  for  a  society  to  occasionally  omit,  if 
need  be,  one  of  the  meetings  announced  on  the  annual  pro- 
gramme when  the  supply  of  papers  runs  short,  than  to  call 
its  members  together  to  assist  at  a  wearisome  formality. 
There  is  a  well-known  German  scientific  publication  which 
exhibits  in  this  respect  more  common  sense  than  is  usually 
to  he  found  in  such  matters.  Whenever  sufficient  copy  has 
been  received  to  make  up  a  number  of  the  regulation  size,  a 
number  is  published,  and  when  the  regulation  tale  of  numbers 
has  been  completed,  a  new  volume  is  commenced.  We 
venture  to  think  this  excellent  system  might  be  copied  with 
advantage  in  many  directions  ;  indeed,  technical  journals, 
when  they  have  nothing  to  say.  might  well  be  excused  if 
they  refrain  from  saying  it. 

To  conclude  :  When  the  author  has  made  any  explanatory 
remarks  he  may  wish,  let  the  debate  commence  at  once;  and, 
provided  those  taking  part  in  it  have  had  an  adequate  opportu- 
nity of  studying  the  Taper  complete  with  diagrams,  and 
claim  to  be  heard  with  respect  on  the  subji  ct  undei  e'en    ion. 
the  society,  if  it  be  an  electrical  one,  will  have  done  in  thi s 
regard  what  it  can  for  "  the  general  advancement "  of  i 
science,  and  the  facilitating  of  "  the  exchange  of  information 
and  ideas  amongst  its  members."     As  to  the  exact  value  of 
government   bj  discussion  there  is  natural!;,    i 
of  opinion  ;  but  the  inestimable  value  oi  a  th 
of  scientific  theories  or  engineering  difficulties  is  univi 
admitted.      Indeed,    a   Taper   read    before  an    [nstitul 
standing,  but   inadequately  discussed,    may   often   do   more 
harm  than  good.     It  may  verj  po  siblj  be  as   full  of 
as  an  egg  is  of  meat,  and  unless  it  -  shoi  fccoming  i  an   i 
and  its  assertions  countermined  in  debate,  the  author  and   his 
Taper  go  forth  to  the  world  with  the  imprimatur  of  the  In  ti- 
tution  stamped  upon  them — a  consummation  to  be  avoided. 


REVIEWS. 

Electric  Lamps  and  Electric  Lighting.     Bj  Dr.  J.  A.  r 

M.A..  F.R.S.      London:      I  in "  Printing  and  Publishing 

my,  Limited.     1894.) 

When i  comes  across  a  reprinted'  a  series  of  afternoon 

Royal  Institution  lectures  he  expi  ,  l k,  with 

its  contenl  ber  to  i neel  a  lol  of  i 

thai  the  author  was  anxiou  to  hon  to  an  audience  already 
jaded  with  a  variety  oi  subjects  no  one  human  brain  could 
taki     in.      I  >r.   Fleming   ha  ■  given  us  nothing  of  thi 

but  a  concise  account  of  in  I  arc  lamp  ,  follow  i  <i 

b\  a  borl  sketch  of  electric  lighting  generally.  It  is  by  no 
means  a  mere  popular  book,  however,  and  few  electricians, 
no  matter  how  well  up  in  their  subject,  will  find  thej  can  afford 
to  pass  it  by.  The  chapter  about  glow  lamps  is  especially 
interesting,  as  it  contains  a  great  deal  of  valuable  information 
on  all  sorts  of  related  physical  points,  and  clear  treatment  of 
photometric  questions.  It  is,  perhaps,  a  pity  to  go  into 
elementary  matter,  such  as  iron  filing  curves,  to  explain  the 
dynamo  ;  but  it  is  difficult  to  know  what  else  to  do.  Though 
there  is  a  great  deal  too  much  in  it  for  the  purpose,  this  work 
is  just  what  is  frequently  asked  after  by  men  wdio  havi  had 
scientific  or  technical  training  in  other  branches,  and  want  a 
book  which  will  give  them  some  knowledge  of  electric  light- 
ing and  will  not  treat  the  reader  as  an  ignoramus  or  a  child, 
and  is  also  written  by  a  man  who  thoroughly  understands  the 
subject  himself. 

It  is  strange,  considering  the  amount  of  work  that  has  been 
done  upon  the  incandescent  lamp,  that  people  never  know 
what  they  mean  by  candle-power.  The  candle-power  of  an 
incandescent  lamp  is  almost  invariably  taken  by  measuring 
emission  in  a  horizontal  direction  only.  The  result  is  that 
the  whole  of  the  tests  depend,  among  other  things,  on  the 
shape  of  the  carbon,  which  should  be  eliminated  to  make 
the  tests  of  any  value.  Probably  99  out  of  100  of  the 
curves  of  the  lives  of  lamps  at  different  efficiencies  are 
rendered  useless  by  this  error,  and  by  its  being  assumed  that 
lamps  kept  under  a  pressure  varying  from  95  to  105  volts  will 
stand  as  well  as  if  they  had  100  volts  kept  constant. 

Dr.  Fleming  is  generally  anything  but  a  loose  writer,  and 
he  sins  in  very  good  company  when  he  writes  "  strength  of 
current,"  meaning  current ;  but  he  should  not  have  tarnished 
his  book  by  such  expressions  as  "  10  h.i>.  of  electrical  energy  "  : 
he  must  have  been  reading  one  of  the  million  odd  useless 
books  on  the  electric  light  popularly  explained,  and  been 
infected.  Such  a  slip  does  not  really  hurt  this  exceDent 
book,  however  ;  in  fact,  it  is  a  merit,  as  it  gives  the  reviewer 
something  to  write  about. 

The  binding,  printing,  and  general  get-up  is  admirable, 
half-tone  illustrations  printed  with  letterpress  coming  out  like 
platinotype  photographs.  J.  S. 


THE   USE   OF  THE    BOOSTER   ON    ELECTRIC 
RAILWAY   CIRCUITS.* 

Messrs.  J.  II.  Vail  and  S.  II.  Wynkoop,  in  a  Paper  read  at  the 
i,    on    '"The   I  se  of  the   Booster  on   Electrio 
Railway  Circui  u  e  of  Air.  \V.  S.  Barstow's  system 

of  maintaining  a  constant  voltage  in  a  multiple  electric  circuit, 
consisting  in  the  employment  of  an  auxiliary  apparatus  called  a 
"booster."  They  slate  that,  owing  to  the  drop  of  putentiiil  on 
street  railway  lines,  the  commercial  efficiency  of  the  street  rail- 
way motor,  which  is  normally  al  much 
reduced,    at    two-thirds    normal     I  Willi 

direct  feeding  the  loss  in  transitu  mly  by 

incurini  copper  as  a  6rsl  investment.     With  the 

i  system,  the  loss  in  transmission  is  Overcome  by  incurring 
the  cost  of  operation  of  a  machine  which  shall  automatical!] 
the  initial  voltage  above  that  of  the  bus  bars  bj  an  amount  which 
the  drop  in  potential  on  the  feeder  at  that 
instant.  W  hen  using  this  machine,  the  feeder  is  calculated  for 
ampere  capacity  only,  and  the  pri  isure  constantly  maintained  at 
the  service  end  of  the  feeder  equal  to  the  pressure  at  the  bui 
irrespecth  e  of  the  length  of  the  feeder  or  location  of  the  load. 

*  From  ihe  Elcctriott  Wurld  of  New  York. 
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In  any  instance,  the  cost  of  a  direct  feeder  increases  as  the 
square  of  the  distance,  while  the  cost  of  the  booster  feeder  is 
stated  to  be  directly  proportional  to  the  number  of  miles.  The 
authors  state  that  these  characteristics  of  the  latter  system  result 
in  a  reduction  in  first  cost  of  from  25  to  75  per  cent,  as  compared 
with  the  first  cost  of  the  ordinary  direct-feeding  methods  of  present 
practice  :  and  it  thereby  becomes  possible  for  numerous  electric 
street  railway  companies  to  extend  their  lines  into  suburban 
localities  from  10  to  20  miles  distant  from  the  power  station,  at  the 
same  time  retaining  the  investment  within  reasonable  limits. 

The  following  equations  are  given  by  the  authors  to  enable  the 
two  systems  to  be  compared  : — 

Let: 
C,  =  Current  delivered  to  trolley  wire. 
V= Voltage  at  generator. 
Vj  =  Voltage  at  trolley  wire. 
V2  =  Voltage  of  booster, 
/j  "  =  Efficiency  of  generating  apparatus. 
/.,   =  Efficiency  of  booster. 

Kj  =  Operating  expenses  for  direct  feeding — coal,  oil,  water,  waste, 
engineers,  firemen,  and  interest  on   so  much  of  the  steam 
generating  and  transmission  plant  as  is  due  to  the  feeder 
under  consideration. 
K    -  ( tperating  expenses  for  booster  feeding — details  as  before. 
L  =  Length  of  feeder  in  miles. 
I     =  Circular  miles  of  feeder. 

A   -Initial  cost  of  as  much  of  the   steam,  generating  and  trans- 
mission plant  as  is  due  t< >  the  feeder  under  consideration. 
a    =Per  cent,  interest  on  investment. 
d    =Per  cent,  depreciation  on  investment. 
S   =Cost  of  steam  plant  per  horse-power. 
(I  =Cost  of  generating  plant  per  kilowatt. 
I?  =  Cost  of  booster  per  kilowatt  output. 
W=Cost  of  insulated  wire  per  lb. 

l;      Cost  of  placing  5,544ft.    No.  4-0  wire,   including   insulators, 
pins,  cross-arms,  sundry  hardware  and  labour  ;  5  per  cent, 
allowance  for  sag. 
P  =  Cost  of  supplying  1  h.p.  per  year,  in  quantities  of  over  100  h.i\ 
Then,  for  direct  feeding  : 

«',\,  .QiCV-Vi) 
.    W__V46_  s+  rc1v1+ci(V-vLh 
A-  j\  \  1,000       1,000    r    ■    •    (L) 


2,:il5,4SHL   C,  ...      '5004  1.   f,   ., 

+      V-Vx   "  v-v,     v' 


And  for  booster  feeding, 

<:.v,.,C,(V-v,). 
746    '       746  746  / 


\     ■ 


'S  + 


'  + 


C1(V-V1)+   C.Vs   -j 


c,  v 


re,  v 

U,000  '      1,000     '  1,000 /J 
/  L 


t ■-'  '  -  i;  !  0019318  /  L  W  t      '  "     U 
L,000  211, CiiO 


2) 


Substituting  the  following  values  in  (1), 

C,      200  G  =25 

V,-.' \\      0013 

V     550                      i:      75 
S        15                      B     50 
/,=0095 
we  have  \     9,735  I  1,374  L2 (3; 

Substituting  the  same  values  in  (2),  assuming  211,600  as  the 
i  tal   ng  j      0'90,  and  finding  an  expression  for  V2  in  terms 

hi  I.,  .'. 

\     8,723  +  2,857  L (4) 

In     '  en   initial 

of  fi  eding   under  discussion,  ( 1 1 

Ivod  for  varying  values  of  L  froni  1  to  30,  and 

ilts  plotted  'in  Fig.  I.    An  inspection  on  this  die  ;ram  shows 

pity  ol   i  he  bi        i     .    i  m   i  .  i      lirei    feeding 

i.i  e.      Ii  »'li  bi 

thai  tin       i        '  carried  oul  for  1 1"'  enl  ire  '■'•n  miles  »  ith 

Limit  in  direol  curl  enl  machines, 

H     hi  i r i .  1 .  j ii  hi    iii  ion 

'  han  operating  Fi  om  i  he  main  1 1  >i  ion.     Fig.  I     tton 
thai  foi  i  han  one  and  one  hall  miles  il  will  cobI 

I'      to  ii  I  iiin  :  han  to  pla  ■   i  ij  iper  and  ma<  I >  \ 

in  i  In  1 1\  e 

pOI    'ii       '  1 1 1     ■    ..ii     ■         ii. 

il  '  n  he  t  wo  mel  hods  :  bul  ordinarily, 

mi  i n!  of  the 

in   the  new  i    ei    reqi I  to  operate  the 

ion  ;  and  il  is 

.  baking 

into  iccounl  the  fixi  leprociatioi i  he 

power. 


The  following  equations  will  enable   these   values  to  be  deter- 
mined for  different  distances  : 
Direct  feeding  : 


C,V,     n^V-V,) 


K,  =  - 


746 


746 


i  p  +  a  (,<  +  ,/). 


Booster  feeding  : 

C1Vi+C1(V-V1)+  c,v, 
746  746  7411  I, 
K,= } -P  +  A(a  +  il). 


/i 


(5) 


(6) 


Making  the  same  substitutions  in  (5)  and  (6)  as  were  made  in 
(1)  and  (2),  placing  («  +  d)  =0'10,  and  remembering  that  A  varies 
according  to  the  method  and  distances  under  discussion,  we  get  : 

K1  =  155P  +  iAo (7) 


K2  =  (139  +  36L)P  +  -. 


(8) 


Fig.  2  represents  these  equations  plotted  for  varying  values  of  L, 
P  being  taken  at  40.  The  intersection  of  the  upper  curve  with  the 
upper  straight  line  is  the  point  at  which  the  booster  system  costs  as 
much  to  operate  as  does  the  direct  system.  This  distance  we  find 
to  be  12,-  miles.  For  shorter  distances,  direct  feeding  is  more 
economical,  while  for  longer  distances  the  booster  system  has  an 
absolute  advantage.     Now,  the  assumption  upon  which  (5)  and  (6) 


Fio.  1 

were  solved  is  a  feeder  constantly  loaded  to  its  maximum  capacity. 
The  absurdity  of  this  assumption  is  apparent  when  one  considers 
the  actual  conditions  which  obtain  in  railway  work;  the  average 
load  "ii  1 1"'  feeder  during  I  he  enl  ire  .\  ear  h  ill  be  more  nearly  one 
third  or  one-quarter  of  the  maximum.  Equations  have,  therefore, 
been  established  and  plotted  similar  to  (6)  and  (_6),  Eoi  three 
quarters,  one-half  and  one-quarter  load,  and  the  resultant  curves 
are  shown  in  Fig.  2,  iii  order  to  afford  ready  means  of  comparison. 

All  calculations  have  been  based  upon  the  most  recent  methods 
of  rail  bonding  and  track  feeding;  and  the  assumption  that  the 

i  the  return  circuit  is  equal  to  that  of  the  outgoin 

cuit  is  therefoi  a  perfectly  safe. 

While  the  method  outlined  may  seem  like  robbing  Peter  to  pay 
Paul,  ii  must  be  remembered  that  in  direct  feeding  there  is  a  large 
amount  ol  capital  invested  in  the  pole  line,  accruing  inten 
,Mi,l  night,  and  irrespective  oi  the  traffic  on  tin1  line  .  while,  with 
I  "ii  copper  investment  is  nominal,  and 
the  powei  ■  equired  to  drive  the  b  loator  its  -It'  is  proportional  to  the 
load  on  the  line.    Thus  il  can  be  understood  why,  under  the  con 

iii. with  "i    "'ii  i    load   "i  one-quarter  the  maximum, 

the  I iii    ij  I'm  .  nomioal  than   the   direct    feeding 

i  half  miles. 

Ii  may  ".-.■iir  i"  sum,-  i  l».»t  the  installation  ol  n  special  high  volt 

leratoi  to  supply  the  feeder  In  question  would  be  a  simpler 

method  ol   reducing  the  copper  ;  but   a  consideration  of  the  enor 

i drop  under  extrenn    changes  in  load  on  along 

feedei   calculated   foi   anipen    capacity  only,  Leads   il  onoe  to  the 


THE  ELECTRICIAN,  NOVEMBER  <>,  1894. 


43 


discarding  of  such  a  scheme  until  such  time  as  manufactur 
furnish  efficient  generators  over  compounded  from  50  bo  L50  per 

Fig.  3  gives  a  specific  comparison  between  direct  and  booster 

feeding,  showing  the  investment   saved   in  copper  by  the  latter. 

dstance  of  the  return  rail  cirouit  is  considered  the  same  as 

the  resistance  of  the  feeder  ;  the  allowance  for  weight  of  insulation 

is  hi:.,  and  for  sa  i  0"05. 
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Ordinarily  in  calculating  copper  for  distribution,  special  features 
influencing  traffic  are  obliged  to  be  allowed  for,  such  as  ball 
grounds,  race  tracks,  picnic  groves,  &c.  As  there  is  seldom  any 
necessity  for  bunching  cars  at  all  these  points  simultaneously,  and 
as  the  various  features  are  usually  scattered,  it  follows  that  at  all 
times  one  or  more  of   the    feeders    is   lying   comparatively   idle. 
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down  and  cut  out   of  circuil   entirely  when  the  load  on   thi 
distance  feeder  drops  to,  s  i  mum,  depend 

in  j  u] the  ai mi  oi  coppei  in  the  line.     U  this  suburban  line 

extends   to  a   park    or   pavilion  which   it  open   only  durirj 
summer  months,  the  advantage  of  the  boo 

great,  sinoe  the  investment  on  a  I ster  Lying  id 

tional  pari  of  the  interesl  on  the  idli 

In  the  progress  of  electric  railways,  as  in  the  growth  of  i 
development   frequently  fails  to  follow  the  lines  predicted  for  it. 

It  therefore  happens  that   many  a  r 1   to-day  is  worrying 

i  be  i  ictim  of  misplaced  judgment  and  copper.  In  many  instances 
the  adoption  of  a  booster,  and  a  re-distribution  of  the  pi 
copper,  will  remedy  the  evil  in  the  most  economical  manner.  In 
large  cities,  such  as  Boston,  Brooklyn,  and  Philadelphia,  the 
purchase  of  tons  of  copper  could  in  this  way  be  obviated,  with  a 
gain  at  the  same  time  in  uniformity  of  pressure. 


Under  the  plan  suggested,  the  copper  is  figured  for  averagi 
tions,  and  a  b.  oster,  placed  in  the  station,  is  arranged  to  be  thrown 
immediately  upon  any  feeder  which  may  become  burdened  with  an 
excessive  load. 

Another    feature    of    this   system   entailing    economy    b 
prominent  on  long  suburban  lines  forced   to  run  an  infrequent 
ile  late  at  night.     <  »n  such  a  road  the  booster  may  be  shut 


MUNICIPAL  ELECTRIC  LIGHTING. 

The  members  of  the  Association  of  Municipal  and  County   En  [i 
neers  visited  the Hampstead  Vestry  Electric  Light  Stan 
day  afternoon,  when  Mr.  W.  H.  Preece,  who  has  acted  as  consulting 
engineer,  showed  the  visitors  over  the  works,  and  gave  a  descrip- 
tion of  them. 

Mr.  W.  H.  Preece  said:  This  electric  lighting  question  in 
Hampstead  has  followed  the  usual  history  of  electric  lighting 
everywhere.  Corporations  and  vestries  have  desired  to  pre- 
vent the  possibility  of  the  introduction  into  their  midst  of 
another  monopoly,  and  they  have  all  rushed  very  readily  into 
the  possession  of  Provisional  Orders.  It  is  one  thing  to  get 
a  Provisional  Order  ;  but  it  is  quite  another  thing  to  per- 
suade the  Corporation  or  the  Vestry  to  spend  a  large  sum  in 
carrying  out  the  requirements  of  that  Provisional  Order.  In 
this  district,  although  we  are  very  fortunate  in  possessing  a  very 
far-seeing  and  able  gentleman  on  the  Vestry,  there  has  been  a  very 
large  body  of  opponents  raising  the  point  of  opposition  to  an 
alarming  extent.  We  got  over  those  difficulties,  estimates  were 
prepared,  contracts  were  accepted,  and  the  work  has  been  carried 
out  in  a  way  which  reflects  the  very  greatest  credit  on  the  firm 
who  received  the  contract— the  firm  of  Messrs.  Siemens.  The 
name  of  Messrs.  Siemens  is  a  guarantee  for  the  work  being 
well  carried  out.  The  buildings  are  admirably  constructed  and 
very  well  designed.  We  do  not  offer  you  anything  very 
novel  ;  but  we  do  claim  that  the  works  are  fairly  well  up-to- 
date.  We  are  still  on  the  threshold,  in  the  very  infancy  of  electric 
lighting,  but  these  works  are  as  complete  as  any  other  in  the 
country.  Here  we  have  to  deal  with  a  very  scattered  district  The 
population  is  principally  centred  in  the  neighbourhood  surrounding 
these  works,  then  there  is  old  Hampstead  where  it  is  very  much 
centred  ;  but  the  outlying  district  spreads  in  a  scattered  way.  It 
was  only  possible  by  the  introduction  of  the  high-pressure  alternat 
in"  system  to  meet  the  demands  of  all  parts  of  the  district.  \\  e 
have  introduced  the  system  here,  so  that  there  is  not  a  single  inch 
of  the  district  which  cannot  be  served  from  the  building  in  which 
we  are  at  the  present  moment. 

After  describing  the  station  at  some  length.  Mr.  Preece  went  on 
to  say:— I  have  always  been  a  tremendous  advocate  for  electricity 
for  street  lighting,  but  then  only  to  light  on  a  large  scale  and  as 
well  as  you  can.  '  The  chief  advantage  of  the  electric  light  in  the 
streets  is  as  an  advertisement  ;  it  attracts  the  attention  of  the 
whole  parish  to  the  merits  of  the  light.  At  Bristol  the  whole  of 
the  main  thoroughfare  from  the  railway  Btation  through  the  town 
to  the  Victoria  Hall,  Clifton,  has  been  lighted  by  arc  lamps  there 
are  100  of  them.  Along  that  route  the  electric  light  has  been 
taken  up  with  such  avidity  that  there  are  33  per  cent,  of  the  shops 
lichted  by  electricity,  while  in  other  parts  of  the  town  there  are 
only  5  per  cent.  This  is  very  largely  due  to  the  introduction  of 
street  lighting  on  a  very  brilliant  scale.  Our  only  misfortune 
hen  has"  been  with  the  street  lighting,  "n  October  11th  we 
lighted  up  for  the  first  time,  and  everybody  was  pleased 
no  sooner  had  our  masters,  the  Vestry  of  Hampstead,  dis- 
appeared than  first  one  fault  and  then  another  developed 
itself,  so  I  have  not  start., 1  the  light  yet  in  the  streets.  I 
about  a  fortnight's  time  our  arrangements  for  street  lighting  will 
be  complete,  and  then  it  will  go  with  the  same  success  as 
is  a  rumour  throughout  the  parish  tfa 
whole   thing   has   broken    down:  a   me, ting   of  the    Ratepayers 

Association   has    been    held  :   and    the    first    resolution    | 

a  ihould  be  stopped.     I  do  not  mit 
things.     A  man  can  only  do  his  duty,  and  cannot  do  more.      Here 
we  are  very  successful.   '  I    am    p,  dn    of   this,    th 

electric  lighting  indu  to  be  finani 

very  gri  a  ,'"'1   ,h"<   there  will 

be  any  demand  upon  the  rates  for  anj  assistance  at  all.     1  think 
we  shall  pay  our  interesl  on  borrowed  money  the  first  year.     We 
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'have  only  been  open  three  weeks,  and  we  have  2,170  lamps 
fixed,  1,218  in  hand,  and  we  have  orders  for  4,475  lamps  ;  so 
that  in  less  than  a  month  we  have  got  practically  a  load  of 
7,869  lamps.  We  only  started  with  the  idea  of  getting  10,000 
lamps  in  two  years.  My  impression  is  we  shall  have  20,000  lamps 
in  less  than  twelve  months.  I  have  here  a  load  curve  showing  the 
way  in  which  the  current  is  distributed.  This  is  one  of  the  greatest 
difficulties  with  electric  lighting.  You  have  between  the  hours  of 
four  and  twelve  at  night  a  very  good  load,  and  a  paying  load,  but 
you  have  during  the  rest  of  the  24  hours  practically  nothing.  At 
Worcester  we  are  trying  a  very  important  experiment  indeed.  At 
Worcester  we  have  some  water  power  available  and  we  are  going  to 
use  this  water-power  during  the  day  in  working  pumps  at  the 
waterworks  and  also  in  pumping  sewage  up  to  a  higher  level. 
The  result  is  this,  we  will  have  during  the  day  a  load  which 
will  compare  very  favourably  with  the  night  load.  And  we 
shall  have  a  continuous  curve  which  will  pay  our  expenses  day 
and  night.  With  this  curve  (at  Hampatead)  we  are  paying  during 
the  night  but  not  during  the  day  ;  but  if  you  can  use  the  power 
during  the  day  you  reduce  your  expenses  and  the  cost  of  the  light. 
We  started  at  Worcester  with  an  exhibition  ;  and,  what  with  street 
lighting  and  the  local  exhibition,  the  thing  was  so  well  advertised 
that  the  people  are  pouring  in  to  be  first  in  the  field  for  the  light. 
We  have  been  within  our  estimates.  That  is  an  unusual  thing  for 
an  engineer  to  say.  It  is  rather  a  compliment  ;  at  any  rate,  I 
think  so.  We  are  within  our  estimates  in  the  contracts  and  under 
■our  estimates  in  the  business.  I  am  quite  sure  the  electric  lighting 
is  goiug  to  be  practically  and  financially  a  great  success. 

Mr.  Cockrill  (Great  Yarmouth)  :  What  price  are  you  charging 
for  the  light  I 

Mr.  Preece  :  The  charge  per  unit  is  6d.,  and  we  have  a  sliding 
scale  according  to  the  amount  of  current  taken  by  our  customers 
which  varies  from  6d.  down  to  4d.  We  have  one  very  large 
customer  indeed — the  North- Western  Hospital — if  it  takes  70,000 
units  it  will  be  4d.,  50,000,  4id.,  and  40,000,  4|d. 

Mr.  Cockrill  :  That  is,  for  lighting  purposes  I 

Mr.  Preece  :  Yes,  that  is  for  lighting.  We  shall  reduce  the 
price  for  current  supplied  during  the  day  for  power  purposes,  it 
will  be  3d.  probably. 

Mr.  Cockrill  :  I  believe  you  consider  arc  lighting  in  the  streets 
is  an  incentive  to  people  in  shops  using  the  electric  light  t 

Mr.  Preece  :  Yes,  it  attracts  attention.  Then,  when  they  find 
it  comes  out  cheaper  than  gas,  they  take  the  light. 

Mr.  C.  Jones  (Ealing)  :  Can  you  give  us  the  entire  cost  of  the 
installation  '. 

Mr.  Preece  :  I  cannot  tell  you  with  accuracy.  I  think  we  have 
spent  something  like  £30,000. 

Mr.  Manx  (Sevenoaks)  :  In  estimating  that  there  will  be  no 
charge  upon  the  rates,  do  you  allow  for  maintenance  and  deprecia- 
tion '. 

Mr.  Preece  :  We  are  borrowing  money  redeemable  at  25  years, 
and  we  have  to  pay  interest  that  includes  repayment  of  capital.  In 
electrical  apparatus  of  all  kinds  you  must  maintain  up  to  the  hilt  ; 
you  cannot  allow  depreciation  to  take  place.  The  only  point  in 
which  depreciation  comes  in  is  the  boiler,  and  that  is  a  small 
matter.  The  electric  plant  must  be  maintained  up  to  the  hilt ;  it  is 
always  under  renewal. 

.Mr.  COCKRILL:  Can  you  give  us  any  idea  what  effect  the 
-destruction  of  refuse  for  the  creating  of  electrical  power  will 
have  upon  the  cost  of  product  ton 

Mr.  Preecj       \    a  very  cautiouE  eng ■.   I  am  going  to  wail 

the  results  of  the  experiments  made  by  the  municipal 
neer. 

On  the  motion  of  the  President  (Mr.  \.  M.  Fowler,  C.E.,  Man 
-  i  bj  Mr.  Lew  is  Angei  i  .  \\  est  II  im,  a  aeai  n 
rded  to  Mr.  Preece  for  Ins  description  oi 
the  v.  i] 


ELECTRIC  TRACTION.  WITH  SPECIAL  REFERENCE 
TO  THE  INSTALLATION  OF  ELEVATtD  CON- 
DUCTORS.* 

B1     ROB]  m     W.     Bl  ICKWEL1      \\|.    PHILIP    1  >  \  \\  -n\. 

In  com  ei  ation  with   Mi    w  ill 

electric  tramway  prai  tice     colli  months, 

which  ■■■  m  on  the  p 

N •"  'in'    .  ">■  Continental  instafia- 

.    md   it  wai  al  ■    tl ghl 

n  exhibition  ol  .,,„]  working 

elevated    i lui  tor   lines  would 

The  marvellu  ,1    introductii 

er  8th. 


traction  in  the  United  States  is  now  an  old  story.  That  HOO 
electric  tramways  are  there  operating  nearly  0,000  miles  of  track 
and  20,000  cars — that  nearly  three-fourths  of  the  tramway  move- 
ment of  the  country  is  electrical — that  £45,000,000  is  there 
invested  in  electrical  tramways,  and  that  this  tremendous  result 
has  been,  to  all  intents  and  purposes,  effected  within  five  years, 
cannot  but  appeal  pleasantly  to  the  electrical  engineer.  Germany, 
France,  Belgium,  Austria,  Switzerland  are  already  investing 
millions  in  electric  traction,  and  there  seems  every  reason  to 
believe  that  England  will  shortly  join  the  march  of  progress. 

Probably  no  practical  point  in  electric  traction  was  less  under- 
stood a  few  years  ago  than  "rail-bonding,"  and  a  few  words  may 
be  added  to  what  has  been  said  on  that  subject.  Its  importance 
has  but  recently  been  appreciated,  and  it  is  of  first  importance.  It 
may  be  taken  that  the  bonds  connecting  rails  should  be,  as  nearly 
as  possible,  of  the  same  current  capacity  as  the  metals  themselves. 
If  a  701b.  rail  be  used,  the  sectional  area  of  copper  bonds  should  be 
as  nearly  as  possible  seven-sixths  of  a  square  inch,  the  ordinary 
steel  rail  having  approximately  one-sixth  as  much  conductivity  as 
commercially  pure  copper.  This  would  exceed  nine  No.  0  copper 
wires.  When  electric  roads  were  first  constructed,  a  No.  4  galva- 
nised iron  wire  was  considered  sufficient  !  ' 

The  contact  surface  of  bond  and  rail  should  be  as  large  as 
possible.  With  heavy  bonding  and  insulated  return  -  circuit 
feeders,  the  danger  of  corroding  gas  and  water  pipes  (a  danger 
that  has  been  greatly  and  unnecessarily  exaggerated)  is  practically 
nil.  The  Toronto,  Baltimore,  Salt  Lake  City,  and  many  other 
systems  may  be  cited  in  support  of  this  statement.  In  cities 
earlier  equipped,  where  the  lightest  of  rail-bonds  and  return 
feeders  were  employed,  and  very  heavy  current  dealt  with,  serious 
results  undoubtedly  ensued,  as  at  Boston,  where  electric  traction 
was  first  installed  on  a  large  scale.  By  the  use  of  modern  appli- 
ances the  trouble  there  has  almost  ceased  to  exist.  The  tramway 
company  employs  special  workmen  to  accompany  gas  and  water 
construction  gangs,  and  to  connect  all  water  and  gas  pipes  laid  in 
the  neighbourhood  of  the  power  house  to  heavy  bare  copper  cables 
returning  to  the  stations.     It   must,  however  be  borne  in  mind 


that  in  that  city  an  approximate  total  of  13,000  E.H.P.  has  to  be 
dealt  with  by  the  three  power  stations  of  the  West  End  Street 
Railway  Company.  The  following  are  the  figures  of  January  '.'7, 
1894,  on  which  day  577  earsand  71  snow  ploughs  were  running:  — 


Station;.. 


Aleston    . . . 
i  !ambi  idge 

Central     ... 


Mean  i  tirrent  for 
the  day. 


Maximum  current. 


1,203  amperes. 
4.088      .. 
12.706      .. 


1.580  amperes. 
5.425 

14.400       .. 


The  average  monthly  car  mileage  ol  this  line  in  1 893  was  1,326,000 
miles. 

Prof.  Jackson,  of  the  University  of  Wisconsin,  has  found  by  ex 
periment  that  the  chemical  composition  of  the  soil  lias  a  great 

mil u< ■tic i  corrosion.     The  most  favourable  to  it,  and  having  the 

smallest  resistance,  is  that  in  which  there  is  the  greatest  pro- 
portion of  chlorides.  Nitrates  come  next,  and  sulphates  last.  If, 
after  all  ordinary  precautions  are  taken,  corrosion  still  continues, 
bare  copper  cables  are  connected  to  the  negative  terminal  of  the 
is  at  the  switchboard,  and  to  all  pipes  in  the  neighbour- 
hood of  the  station.  So  far  as  possible  the  use  of  earth  for  ihe 
return  circuit  should  be  avoided.  In  conversation  lately  with  Mr. 
Sprague,  he  laid  j  upon  the  advisability  of  laying  the 

rails  upon  !    tone  I. a  I  last,  and  coating  all  bonds  an. 1  con  i  led  ions 

»  n  h  insulating  and  pn  servath  e  compound. 

Thepractici  oi  laying  bare  copper  wires  along  the  whole  length 
of  the  track,   once   i  indi  pensable,  is  now    practii  •  1 1  > 

abandoned.   It  has  been  found  that  wire  so  laid  rapidlj  deteriorates 

and  wastes  away.    flJl  the  copper  is  put    into  the  bonds,  the  i ails  are 

icted  approximate^    everi   90ft.,  and  where  the  volume 

i. 'ii ncal  c nia  o  t he  bonded 

t  i  onductors  are  emploj  ed     \  number  of 

rail  bonds  of  approved  make  are  on  the  table,  ft  is  interesting  to  oom 

pare  them   with  (his  galvanised  iron  bond  wire  ol  a  few  y<  ■ 

This  "Brooklyn    rail  bond,  ai  itanamo  mi  plies,  has  been  extensively 
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used  in  that  city.  It  is  a  simple  strip  of  copper,  so  bent  as  to 
provide  for  expansion  anil  contract  inn.  A  drive-fit  tapered  iron 
rivet  at  either  end  holds  it  to  the  rails,  '['his  "  West  End  "  bond  is 
employed  by  the  Huston  tramways.  All  iron  taper  is 
brazed  on    to    the    copper   wire   at,   the    points    where    the   bond    is 

driven  through  the  wen  of  the  rails,  and  a  aoldering  sleeve  con 

nects  the  free  e nils  of  the  wire.      This   "Vail"    bond   is  composed 

of   flexible  stranded  copper  cable,  welded   into  heavy  terminals, 

which  are  provided  with  copper  riveting  projections  to  be  forced 
through  the  web.     This   "Chicago"  rail  bond  is  more   elaborate 

and  effective.  The  tubular  terminals,  with  slotted  ends,  are  passed 
through  the  rail  and  the  tapering  drift-pins  thoroughly  driven 
home,  so  as  to  8 wage  or  swell  the  terminals  to  completely  till  the 
spire.  It  must  he  noted  that  the  enlarged  terminals  are  of  sulti- 
cient  diameter  to  avoid  any  choking  of  the  current  as  it  passes  from 
the  rail  into  the  bond.  As  has  been  before  said,  the  contact 
between  rail  and  bond  should  be  as  near  as  possible  seven  times 
the  sectional  area  of  a  bend  win'  sufficient  to  carry  the  given 
current.  The  sections  shown  exhibit  the  construction  very  fully. 
While  the  solid  copper  bond  possesses  all  the  flexibility  found  to 
be  necessary,  it  is  made,  when  desired,  with  flexible  stranded 
copper  cable  between  the  terminals. 

Mr.  Wilkinson  has  fully  described  and  illustrated  other  types  "f 
bonds,  to  which  it  is  unnecessary  to  again  refer.  Whether  electric 
welding  will  eventually  take  the  place  of  all  bonding  is  still  an 
undecided  question.  It  has  not  yet  stood  the  test  of  practical 
use  on  a  large  scale  for  a  sufficiently  long  period  to  pronounce 
an  opinion.  When  first  introduced  in  Boston  it  was  not  suc- 
cessful, many  rails  breaking  near  the  joint  after  some  months' 
use.  The  process  has  since  been  improved,  and  a  trial  section 
of  line  was  in  course  of  being  welded  when  the  "West  End" 
Street  Railway  was  visited  last  June.  Seven  miles  of  welded 
track  have  given  satisfaction  for  some  months  in  St.  Louis.  Over 
100  miles  are  now  being  welded  in  Brooklyn,  and  the  result  of 
this  trial  will  demonstrate,  after  a  year  or  two,  the  value  of  weld- 
ing. At  present  it  takes  from  10  to  15  minutes  to  make  a  welded 
joint,  and,  on  an  average,  a  current  of  about  250  amperes  at  550 
volts  is  necessary,  which  is  transformed  into  an  alternating  current 
at  2  to  3  volts  pressure.  Approximately,  each  joint  costs  12s.  to 
15s.  It  is  said  that  the  pioneer  company  in  electrically  welding 
rails  has  already  invested  over  £120,000  in  experiments. 

It  is  worth  mentioning  that  modern  American  practice  is  to  butt 
the  rails,  allowing  nothing  for  expansion,  wherever  the  streets  are 
paved.  The  result  is  a  nearly  perfect  joint.  With  heavy  ears, 
having  at  least  four  to  five  tons  load  on  each  axle,  this  is  of  the 
highest  importance. 

A  number  of  sections  of  standard  American  tramway  rails  are 
shown,  and  you  will  see  from  them  that  the  highway  authorities 
there  are  not  quite  so  strict  as  they  are  in  England,  and  allow  of 
the  use  of  a  rail  which  presents  much  less  obstruction  to  the  easy 
running  of  a  tram-car  wheel. 

Mr.  Wilkinson  refers  to  the  possible  adoption  of  the  three- 
wire  system  for  electric  tramways.  That  system  has  been  in 
satisfactory  use  in  Portland,  Oregon,  for  the  past  four  years. 
Compound-wound  generators,  working  at  500  volts  without  load, 
and  550  volts  with  full  load,  are  used.  The  success  of  this 
system  depends  upon  the  load  of  the  various  sections  being  nearly 
balanced.  At  Milwaukee,  where  local  conditions  did  not  allow  of 
proper  balancing,  the  system  was  tried,  and  given  up  as  a  failure. 
The  three-wire  system  was  introduced  at  Portland  because  the 
generating  station  was  three  miles  away  from  the  nearest  point 
of  the  line,  and  the  cost  of  feeders  would  have  been  necessarily 
heavy.  By  the  three-wire  system  1,100  volts  could  be  used,  550 
and  +  550,  between  each  two  sections  of  trolley  wire.  The  rails 
were  connected  to  the  neutral  terminal  at  the  switchboard.  The 
average  load  on  this  station  is  1,500  H.r.  It  is  located  near  a  huge 
lumber  mill,  and  the  fuel  is  carried  by  automatic  conveyers  d 
from  the  waste  lumber  yard  into   the  furnace.      Several  tramways 

derive  their  power   from    this  station  at   a   cost   of   a! t    :'.'k.  per 

horse-power  month,  18  hours'  daily  work.  Thomson  watt-meters 
register  the  current  used.  The  station  pays  about  10s.  a  day  for 
its  supply  of  fuel. 

The  enormous  carrying  power  of  an  electric  tramway,  at  a  pinch, 

is  an  interesting  feature.  The  following  figures,  given  by  Mr. 
Bowen,  of  the  Chicago  City  Street  Railway  Compray,  show  the 
work  done  by  his  electric  line  on  "Chica  o  Daj  at  the  Worlds 
Fair  :— Fifty-one  double-motor  ears,  10  singl  and  73 

trail  cars  were  in  operation  over  l'r>  miles  of  track.      During 
208,575  passengers  were  carried,  and  11,273  car  miles  run.     The 
maximum  output   at    the   power  house   was    17,000   ampei 
the   average   for   20   hours    about     1,050.       The-    minimum 

-red    was    750    amperes,    and    the    average    station    p 
540  volts.     The  ratio  of  expenses   to   receipts  on   sin     li 
per  cent. 

The  following  figures  we  have  already  published  in  a  communica- 
tion to  /,,  nneering.     They  are,  however,  sufficiently  intere 
be  placed  before  you. 


The  largest  electri     i  equipment   in  the  world  is  that  of 

the  West  I-:, id  Street   Etailu  ly  in  Boston,  i  .S   \      Its  adopt f 

electrical  motive  power  practically  i    I  .  motnic  value 

of  that  method  of  operation.     The  following  6    it 

from  its  annual  reports  : 


1  o  Hoi 

188S. 

i  otal  mile*  track 

in.  .Hh 

equipped 

No  "i  h  ■ 

l  58J 

,,     elect] 

Tnt.r.-v  m 

FA  ctciciw   miles 

- 1  e  x  ] 

earnings 

82 

invert  ment      in 
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17,61 


I 
70-8 


• 


■   Che  long  cars  Introduced  at  this  time,  and  no»  almost   exclusively  used  on  the 
company's  electric  lines,  are  almost  twice  the  size  ol  tfa    regular  two-h   i 
i   Electric  mileage  ...    26'  It  per  cent  u  »      mil 

4803        „  ,,  l    :r 

S         .,  ,.  71117 

\ti.i  ■ .  additional  miles  partially  electrically  equipped 
•|  And  JJ  electric  snow  plo 

Attention  is  especially  directed  to  the  decrease  in  percentage 
of  working  costs  to  gross  receipts,  which  his  varied  almost 
directly  in  proportion  to  the  introduction  of  electric  plant. 
This  reduction  has  been  made  notwithstanding  the  fact  that  tin- 
additional  investment  required  for  the  introduction  of  electric 
plant  had  to  be  provided  for,  and  that  such  part  of  the  Com- 
pany's former  plant  as  was  rendered  useless,  or  disposed  of  at 
a  loss,  had  to  be  written  off. 

A  comparison  between  the  tramways  of  London  (population, 
4,306,411  in  1893)  and  Boston  (population,  417,720  in  1890)  is 
interesting  : — 


Miles  of  street  operated    125;* 

Miles  of  single  track 250  approx. 

Number  of  cars 1.080"* 

Car  miles  run 21,924.290  t 

Total  working  expenses    £885,967 

Total  receipts £1.070,578 

Net  receipts    £184,611 

Percentage  of  expenses  to  receipts...  82'7  J 

Total  capital  invested    £3.535.177 

Kate  of  interest  paid  on  ord.  shares...  332  per  i  enfc. 


268J 

2.172 

18.669.809 

£910,147 

£1,338,515 

£423,468 

68 

£4,435.000 

9  per  cent. 


*  London  uses  top-seat  cars,  Boston  does    not.      I  i  h  keep  a 

double  set  of  cars  ;  open  for  summer,  closed  for  winter. 

t  London  has  the  greater  number  of  car-miles  run.  The  majority  of 
Boston  cars  are  much  larger  than  the  I 

t  boston   investment  includes  £1.500.000   Bpent   during  the  pa 
years  ou  re-equipping  electrically. 

If  London's  percentage  of  expenses  to  receipts  could  be  reduced 
from  the  present  82  7  to  70  per  cent.,  net  receipts  would  be 
increased  to  £321,174  ;  if  to  60  per  cent.,  net  receipts  would  be 
£428,231. 

It  is  almost  unnecessary  to  call  attention  to  the  fact  that  the  cost 
of  material  and  labour  involved  in  the  re-equipment  electrically  of 
a  tramway  is  much  higher  in  America  than  in  England. 

In  the  early  days  of  electric  traction  no  greater  annoyances 
fell  to  the  lot  of  the  much  tried  tramway  constructor  than  those 
which  seemed  inseparably  connected  with  the  suspension  and 
effective  insulation  of  the  conducting  wire.     No  material  « 

tainable  possessing  the  happy  t bioation  ■•(  strength,  durability, 

and  high  insulation  with  inconspicaousness  ;  interchangeability  of 

parts   was    unknown  :    and    unsightly,    rough -and  ready   expedients 

,  i    difficult  ies    in    erect  ion    were    encountered. 

From   1884   to    1889  no   insulator  better  than  paraffined  w 1  or 

ibtained.     This  is  the  best  device  the  Bi 
Knight   Electrii    Railway  Company  could  evolve  to  Bupport  a  bar 
copper  conductor  in   its  conduit  system  laid  in   Boston  in  1888. 

As    you    will    see.    i:    is  ( iposed  of  a    block   of    porcelain 

intoa  malleable  iron   holder,  and   having  a   brass  support  for  the 
conductor  leaded  into   it.     All  of  the  earlier  elevat 

dependent    for    their    insulation    up  >n    the    ( 
h    i  hey  wen-   supported,    and    in    wet 

of  iron  poles  and  the  development    of    motors   and  power   plant 
]  more  permani  issity. 

I    d 
enterprise  of  independent   manufacture!  igagreatand 

growing    nerd,    undi  "    "<     '    system  of    electric 

tramway  supplies  to  i  nd  relieved   th 

companii 

safe  an-:  from   power  house 
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to  car  motor.  The  taut  and  workmanlike  overhead  line  of 
to-day,  in  erecting  which  the  lineman  has  had  at  hand  a  com- 
pact and  appropriate  device  for  every  insulating  or  supporting 
point,  differs  widely  from  the  unsightly  webs  which  were  the  rule 
in  earlier  years. 

Your  attention  is  called  to  the  various  appliances  on  the  Table. 
They  fairly  represent  the  best  known  and  most  widely  used  appa- 
ratus. You  will  note  the  strong  external  resemblance  between  the 
various  makes  wherever  an  appliance  for  a  specific  purpose  is  in 
question.  We  will  not  go  into  the  question  as  to  whether  any  one 
insulating  material  has  greater  merit  than  another.  The  specimens 
shown  include  several  distinct  makes  of  homogeneous  and  fibrous 
insulating  substances,  the  composition  of  which  is  a  manufacturers' 
secret  :  and  also  insulators  of  compressed  mica,  and  of  solid  sheet 
mica  ingeniously  compressed  between  metallic  parts,  and  supple- 
mented external]}'  by  a  special  insulating  compound. 

(To  be  continued. ) 


LIGHT   RAILWAYS  AND  TRAMWAYS. 


A  meeting  of  the  Engineering,  Electrical  and  Allied  Trade  Sec- 
tions of  the  London  Chamber  of  Commerce  and  others  interested 
in  the  construction  of  light  railways  and  of  steam  and  electric  tram- 
ways was  held  at  the  offices  of  the  Chamber,  Botolph  House,  East- 
cheap,  on  the  2nd  inst.,  to  consider  a  circular  letter  received  from 
the  Railway  Department  of  the  Board  of  Trade  in  reference  to  "a 
movement  recently  set  on  foot  with  the  object  of  obtaining  further 
powers  and  facilities  for  the  construction  of  light  railways  and 
steam  or  electric  tramroads,"  and  to  "  the  requirements  which  are 
imposed  by  the  Board  of  Trade  upon  new  railways." 

Mr.  R.  E.  CROMPTON,  who  was  voted  to  the  chair,  having  stated  the 
immediate  object  for  which  the  meeting  had  been  called,  as  set  out  above, 

Mr.  ALEX.  T.  PENNEY  observed  that  the  subject  of  light  railways  was 
of  very  great  interest.  Many  years  ago  they  unfortunately  lost  the  con- 
trol of  the  canals,  which  a  great  many  of  the  powerful  railway  companies 
got  hold  of,  and  they  were  not  now  available  in  many  cases  where  they 
might  be.  He  believed  that  light  narrow-gauge  railways  would  answer 
the  purposes  of  canals.  They  were  in  use  in  India,  France,  and  other 
countries,  although  they  had  not  been  a  success  in  Ireland.  He  advocated 
a  system  of  251b.  or  301b.  rails,  and  expressed  his  belief  that  such  a  system 
might  be  constructed,  laying  the  lines  along  the  road,  for  from  £1.200  t" 
£1.500  a  mile,  including  equipment,  with  a  gauge  of  2ft.  6in.  Of  course, 
this  was  not  exactly  the  kind  of  railway  that  one  would  see  in  Ireland, 
but  it  would  answer  the  purpose.  The  object  would  be  to  carry  agricul- 
tural produce,  and.  after  all,  this  was  very  important  to  every  one  iu  Eng- 
land. There  was  more  capital  invested  in  agriculture  than  in  any  other 
industry  in  this  country,  and  he  thought  the  matter  deserved  their  most 
serious  consideration. 

Mr.  A.  I-'  BOLLING  remarked  that  he  knew  something  of  the  subject 
on  which  they  had  met  from  experience  obtained  abroad  and  in  this 
COuntrj  .  W  hut  was  needed  was  a  road  railway  constructed  simply  for  the 
purpose  of  picking  up  and  putting  down  traffic.  In  Belgium  and  many 
other  places  they  could  -re  the  extent  t"  which  this  system  of  road  rail- 
ways was  carried  out.  He  was  quite  convinced  that  at  the  present  level  of 
which  they  might  hope  would  uol    last     such  a  road  could  be  laid 

at  £1,500  a  mile.     It  would  1 a  one  side  of  the  road,  of  2ft.  bin.  in  width, 

and  the  road  would  be  made  for  it.  Whether  electrical  or  steam  tramways 
would  Bupply  what  was  wanted  in  the  cheapest  form  was  a  matter  he 
would  not  go  into  on  tb  i  Bi    idi     the  question  oi   carrying  pro 

iluce  the       InmM  reineiiibi-i    what  such    mails  would   du   f"t    town 

live  miles  out,  which  could  be  served  in  this  manner  cheaply.     Complaint 

ii  agricultural  populal  ion  going  up  to  the  tow  □  .  but  w  here 

odd  not  exist  but  for  trarawaj  - 

with   M.  "i    Id.  fares.     It   wa     absolute]}    ■  .-.ever,  in 

ion  with  the  lighl  raili  I 

welling    say  10  to  12  miles  an 
hour     would  provide  all   that   ws    wanted   Eoi    manj    purposes,  and  such 

oi  pi  i<  e.     He  doubted 

it   at   tbi  i  moment  i consti  ucl  ing    uch  hues,  but 

thi  l    iunt .  I !  turn  i      u  l  he  parish  I  [n  a  small  country  like 

i  •  ■  mom  -  and  the  G  I ther. 

[f  £100,000  were  expended   I  te  how  many  miles  of  line 

they  v  enl    pci   annul ided  bel  ween  the  I  lovei  a 

....    i  .  Ci  a! 

ireholdei    oi  the  pat 
Mi.   J.  i.     I       TfiPHl        0        ..i   thai   a     Ion  ;    tgo  a     188  ! 
i  ■  ■        .  on  the    ubjecl  of  light 

he  foui 
what  they  i  |  thai   he   thought   he  would 

tor  with  them  ..,    the 

!  .  i  hi    ran 

•  . 
' ;  Privy  Cou 

in.:   if  the  lines  1 

■ 
hi  railwayi  in  Ireland  the  lat  Ay 


incurred,  and  the  Board  of  Trade  insisted  on  the  usual  requirements  for 
railways  in  almost  everj  instance.  This  was  a  point  upon  which  they  must 
now  get  relief.  What  they  wanted  to  get  rid  of  were,  in  the  first  place, 
the  expensive  signal  arrangements,  which  were  not  at  all  ueeessarj  foi 
such  light  railways.  A  speed  of  12  to  20  miles  an  hour  would  be  amply 
sufficient,  and  as  much  as  would  be  run  on  many  such  lines.  There  was  a 
clause  in  the  Irish  Light  Railways  Act  which  had  always  amused  him  very 
much.  The  clause  stated  that  under  no  circumstances  whatever  should 
any  whistling  be  allowed  on  any  light  railway  in  Ireland  ;  but  at  the  same 
time  it  said  that  every  engine  should  be  fitted  with  an  automatic  arrange- 
ment by  which  the  whistle  should  be  opened,  and  a  signal  given  whenever 
the  speed  exceeded  16  miles  an  hour.  He  certainly  thought  that  addi- 
tional legal  facilities  were  required  for  obtaining  powers  to  construct 
tramroads  and  light  railways.  In  Ireland  almost  all  the  light  railways  had 
been  constructed  under  what  was  called  a  baronial  guarantee,  which  was 
a  very  simple  arrangement.  A  baronial  guarantee  was  a  rate  on  the  rate- 
payers of  the  district  through  which  the  proposed  railway  or  tramway 
went.  A  general  meeting  of  the  ratepayers  themselves  was  first  held,  and 
they  passed  a  resolution  in  favour  of  or  against  the  line.  If  against  it. 
there  was  an  end  of  the  whole  business  ;  but  if  in  favour,  the  matter 
went  before  the  Grand  Jury  of  the  county,  who  discussed  the  whole  of 
the  pros  and  cuns,  called  evidence,  and  came  to  a  conclusion  whether  the 
line  was  advisable.  If  it  were  deemed  advisable  they  determined  to  give 
a  guarantee  of  so  much  per  cent,  on  so  much  of  the  capital.  The  whole 
matter  afterwards  went  to  the  Privy  Council  iu  Dublin,  and  he  never 
wanted  to  give  evidence  before  any  fairer  body  of  men.  These  gentlemen, 
who  were  all  lawyers,  looked  into  the  legal  aspect  of  the  case,  and  were 
very  much  guided  by  the  opinions  of  the  Grand  Jury  of  the  couuty 
through  which  the  proposed  line  was  to  go.  If  there  was  no  real  legal 
difficulty  they  confirmed  the  decision  of  the  Grand  Jury,  and  then  the  2 
per  cent,  or  3  per  cent.,  whatever  it  might  be,  that  was  guaranteed  came 
out  of  the  county  rates  if  the  line  did  not  earn  sufficient  profit  to  pay  a 
dividend.  In  most  cases  iu  Ireland  the  charge  had  come  on  the  county 
rates  ;  but  he  thought  the  reason  for  this  was  very  simple.  The  lines  had 
been  expensively  constructed  for  two  reasons.  In  the  first  place,  there 
were  the  wretched  Board  of  Trade  restrictions  ;  he  said  "  wretched " 
advisedly,  for  they  were  unnecessary.  The  second  reason  why  they  had 
not  paid  was  the  extremely  disturbed  state  of  Ireland,  which  rendered  it 
impossible  to  finance  anything  in  that  country  at  anything  lite  a  reason- 
able rate.  He  thought  they  ought  to  make  a  strong  effort  to  induce  the 
Board  of  Trade  to  reduce  their  requirements  all  round.  They  must  make 
it  clear  that  the  lines  which  they  had  iu  view  were  really  tramways,  and 
they  must  have  them,  if  they  had  them  at  all,  without  any  more  restric- 
tions than  the  tramways  had  at  present.  They  would  then  pay,  be  an 
immense  advantage  to  England  at  large  and  to  the  railway  companies  as 
"feeders,"  as  well  as  to  every  man,  woman,  and  chdd  in  the  district, 

Major-General  WEBBER  did  not  think  that  those  present  ought  to  go 
away  under  the  impression  that  iu  no  ease  had  light  railways  in  Ireland 
paid.  In  two  or  three  instances,  owing  to  their  having  been  constructed 
between  points  with  sufficient  traffic  to  carry,  they  had  paid,  aud  the 
baronial  guarantee  had  not  been  called  for.  With  reference  to  the  rail- 
way in  Lincolnshire,  to  which  allusion  bad  been  made,  he  had  something 
to  do  with  it  for  some  years,  and  the  reas  >n  it  was  not  extended  was  that 
the  expenses  were  so  great  after  the  £2.000  a  mile  was  paid.  That  was  a 
sample  of  the  railway  which  was  required  for  agricultural  districts  in 
England.  He  thought  that  the  meeting  in  comparing  Ireland  with 
England  in  this  matter  ought  to  remember  one  point — that  there  was 
very  little  waste  laud  along  the  sides  of  the  roads  iu  Ireland,  and  there- 
fore it  was  necessary  to  construct  the  lines  across  country,  and  to  take 
land  where  it  was  necessary.  In  England,  on  the  other  baud,  there  was  a 
considerable  amount  of  waste  land  along  the  roads,  and  it  had  always 
struck  him  that  Parliamentary  powers  were  required  to  enable  these 
roads  to  be  used.  It  was  a  question  of  using  the  surplus  that  was  now 
waste.     The  County  Council  of  Cambridge  had  tested  the  use  of  this  kind 

of  land  by  cutting  the  grass,  whereupon  there  was  a  friendly  action,  and 
it  was  decided  that  the  County  CoUUCll  had  no  right  to  use  such  land 
except  for  the  deposit  of  stores.  There  was  a  great  deal  of  this  kind  of 
waste  land,  which  was  now  under  the  control  of  the  lords  oi  the  manor. 
and  one  of  the  things  to  which  those  present  ought  to  direct  their  atten- 
tion u  i  the  obtaining  of  a  Pill  which  would  provide  that  provisional 
orders  could  be  obtained  bj  "  undertakers."  i  If  course,  it  would  be  under 
the  control  ,.f  the  County  Councils  oi  the  several  counties,  Those  who 
were  connected  with  electric  lighlingand  other  undertakings  were  aware  thai 
Provisional  t  irders  had  given  power  to  interfere  with  the  soil  to  a  far  greater 
extent,  though  not  in  the  use  oi  the  mo  face,     lie  went  into  the  question  of 

tl ii  traction  of  a  lighl    railway    for  carrying  fruit  at  Gloucester,  and 

early  proved  that  under  the  existing  powers  given  by  the  Board  of 
Trade,  this  line,  which  v  verj  heavy  traffic  in  fruit  for  about 

tour  mile,  feeding  the  railwaj  station  at  Beckford,  on  the  Midland  rail- 
way,  could  not  possibly  be  made  to  pay,  because  no  one  would  recognise 
thai   thi    Boai  '       .    re  ulations  could   be  fulfilled,     He  thought  if 

their  waj    to  constructing  lines  of  this  Kind,  with  2blh. 

rails,  the)     WOUld    COS!     a    good    deal      e        than     L'l'.OOO    a   in  lie.   Iea\  ing   out 

bridgi  He  believed  that  about  XI. 100  a  mile  for  their  construction 
would  provide  thi  cull ural  pi odui  e,  winch  they 

now  knew  could  not  gel  to  a  rai  what  it  ought 

to  do.  namely,  n  ton  per  mile. 

Mr,   B.  J.  JENKINS     aid  he  had  lately  returned  from  South  \V« 
where  he  1  iring  this  subject  great   attention.     He  had  found 

i  hat    the    i i    fai  mei 

E  IS     r  16  mil       and   he   isked  them  to  imagine  what   tins 
il  a  profit  had  He  had  studied  the 

I  tiockshire,  wht 
id  be  taken  in  bj  pai  ishes  on 
ide  provided  thej  wore  uol  required  for  the  ordinary  accommodation 
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]   as  defined  bj  tl      \        I    Parliament  under  which  that 
made.     He  had  no  doubt  thai  this  could  be  turned  into  a  right  of  user  for 
tramways  or  light   railways.      He  was   speaking  of   a   district    where  he 
knew  that  40  or  50  miles  of  such  lines  con  a  I   the  bulk  of 

the  district .     1  : 
this  for  the  purpose  oi   jetting  their  tenants  relief  from  the  expenses  they 
were  put  to,  but    thej    thought    that   the  Government    could   rs 

iry  funds  much  cheapei  than  thej  tfa  d.     He  thought 

railway  would  ■    that   was  likely  to  be 

useful,  and  in  hi-  opinion  a  speed  hour  would  lie 

quite  sufficient.     The  regulatio  Board  of  Tr.nl.'  were  no  doubt 

ter,   which  no   sj  stem  of   light   railv,  i  bosi    in 

[pon  i"  comply  with        Chi 

hem  tramways  and  not   railways      The  Sutton   tramwaj  to  which 

..  i, .,,|  been  d  lieved,  the  pioneer  line,  and  could  not 

n   as  data   for    the    fu  He  1  hat  1        meeting  would 

|j    support    any  gentleman   wh  Board   of  Trade  in 

trying  to  bring  about   e    relaxation  of  the  regulations  all  round  in  con- 

Lruction  of  -uch  lines  as  they  who  discussing,  while 

the   Government    should    esi  inancial   operation   in    lending 

money  at  a  rate  not  exceeding  3  per  cent.     Whether   uch  lines  should  be 

.  an  was  .i  mat  ter  of npetition  I  etween  the  two 

-  own  part,  he  believed   that   tl ictrical  tramway  would  be  the 

thing  in  the  future. 

Mi  HEAD  remarked  thai  he  had  lately  returned  from  Amen 
he  might  allude  to  the  tendency  of  thought  on  that  Bide  of  the  Atlantic  as 
regarded  cheap  railways,  lie  had  had  to  .1"  there  with  both  ordinary- 
gauge  and  narrow  gauge  railways.  Formerly  there  were  several  gauges  in 
use  in  the  United  States,  but  they  were  all  coming  down  to  our  gauge  of 
4t"t.  8Jin.  There  were  still  Borne  3ft,  gauge  mountain  railways,  but  these 
were  all  being  changed  to  4ft  BJin.  The  streel  tramways,  on  which  the 
electric  tram-car  ran.  wen-  also  4ft.  8'in.  vide.  Everything,  therefore, 
became  interchangeable.  Cheap  railways  were  now  being  made  there, 
■where  the  country  was  not  unsually  unfavourable,  for  between  £3,000 
and  £4,000  a  mile",  including  the  equipment  ;  bul  ibis  cheapness  was  de- 
pendent partly  on  paying  very  little,  if  anything,  for  the  laud,  and  little, 
if  anything,  for  litigation, and*  by  following  as  much  as  possible  the  surface 
of  the  country.  The  subsidiary  appliances  were  all  brought  down  to  a 
minimum  cost.  The  whole  of  the  rolling  stock  was  on  bogey  frames, 
enabling  them  to  travel  round  the  curves  much  quicker  thin  was  done  in 
this  country.  With  respect  to  street  railways  or  tramways,  every  system 
they  had  tried  was  giving  way  to  the  trolley-car  or  electrical  system.  They 
weiit  through  the  street  with  a  wire  overhead,  of  course,  and  they  seemed 
to  be  more  under  control  than  anything  he  had  seen.  They  could  start 
very  quickly,  and  stop  in  about  10  yards.  When  they  got  a  little  out  of 
town  they  would  run  at  a  speed  of  about  20  miles  an  hour.  The  economic 
effect  of  "these  lines  on  the  value  of  land  and  property  generally  was  most 
marked,  and  the  development  of  the  places  where  they  were  running  was 
very  great.  He  thought  it  ought  to  be  known  that  the  tendency  on  the 
other  side  of  the  Atlantic  was  to  do  away  with  small  locomotives  altogether, 
and  to  run  the  trollev  system. 

Mr.  AI.EXANDF.lt  VON  GLEHN  remarked  that  he  attended  the  meet- 
ing as  the  representative  of  the  Decauville  Portable  Railway,  but  his 
object  in  earning  was  not  so  much  to  speak  as  to  answer  inquiries  which 
might  be  addressed  to  him.  He  thought  they  had  every  possible  informa- 
tion on  the  subject,  especially  with  respect  to  the  lines  in  agricultural 
districts  which  already  existed  in  France.  Having  referred  to  the  restric- 
tive nature  of  the  Board  of  Trade  regulations  in  connection  with  light 
railways  or  tramways,  he  remarked  that  the  light  railway  which  was  work- 
ing  at  the  Paris  exhibition  carried  as  many  as  10.0CO  passengers  an  hour  ; 
and  throughout  the  period  of  the  exhibition  about  5,000,000  or  6,000,000 
passengers  were  carried  without  a  single  accident,  and  without  the  railway 
being  fenced  in.  He  believed  that  this  railway  had  a  24in.  gauge  only. 
Mr.  JENKINS  inquired  the  maximum  speed  that  was  run. 
Mr.  VON  GLEHN  replied  that  they  generally  calculated  from  eight  to 
ten  miles.  It  seemed  to  him  that  the  great  point  they  had  to  attend  to 
in  the  matter  under  discussion  was  to  get  the  Board  of  Trade  restrictions 
removed,  and  to  let  all  the  systems  compete  and  see  which  was  the  best. 
He  understood  that  the  great  object  sought  was  to  facilitate  agriculture 
in  this  country,  and  this  Bystem  undoubtedly  would  be  an  enormous 
economy  if  it  should  be  adopted  without  restrictions  in  thinly  populated 
districts.  This  was  far  more  important  than  the  question  of  carrying 
passengers  at  all.  He  had  particulars  in  his  band  ol  the  i 
railway  in  France  19  miles  long  ;  and,  including  equipmen 
everything,  the  cost  was  £1,960  per  mile. 

The  CHAIRMAN   pointed  out    that  the  object   wl 
more  particularly  in  view  was  to  consider  how   far  the  restrictions  of  the 
Board  of  Trade  could   be  relaxed.     The  que  tion  oi     r 
important,  because  they  must  remember  that  maximum  -peed  wa 
different  from  average  speed. 

Mr.  VON   GLEHN  replied  thai    the  experience  in  France  as  n 
light  railways  was  thai  the  -peed  never  exceeded  8  or  10  miles  an  hour, 

Mr.  A.  MACDONELL  desired    to  say  to  the  gentleman  who  refitted   to 
the  clause  from  the  Irish  Light   B  always  Act— a  clause  which  had  afforded 
him  so  much  amusement   -thai   it  was  probably  drawn  bj 
although  for  the  benefit  of  Irishmen.     They  had  Beveral  pot 
regarding  the  matter  under  review  ;  among  others,  the  restrictions  ol   the 
Board  of  Trade,  the  construction  oi   the  lines    the  rolling     tock,  and  the 

method  of  working.     He  did  nol  think  it  was  very  difficull  I e  why  the 

Irish  narrow  gauge  lines  had  not   beet 

there  was  a  great   tendency  in    Ireland    in  b  a.-  the 

construction  of  a  rail wav, 'to  '• 

about  it.     Tin-  first   person  consulted  in  such  a  matter  would  pi  >b 

the  Catholic  priest  or  the  Protestant  Archbishop  of   Dublin.      He  himself 

knew  a  good  deal  about  Irish  railways,  and  was  in  the  country  about  18 


.  ,  tly  or 
tly.      In    Ireland,  too,  they   had  allowed  un   enormous  number  of 
t  hese  rail  tin,  and  t  he  fixi 

Then  Irish  railv,  I 

[f  these  lini 

with  rolling  stock  of  idi  s  I  beard  from 

Mr.  Head  what    America   had  i  tatter,  and  he 

had  himself  just  come  from  Australia.     In  Melbourne  thej  ha 
inglj  good  |  but  it  was  not  adapted,  any  more  th 

electrical  bj   tem  wa  -  of  railway,  whi 

\     -mall.       The     \i 

mad 1 1: an  ;e I  pa 

were  made  with  borrowi 

The  gau  ;e  of  the  Victoi  on    New    South 

\\  ... 

to  cl    age  carriages.     The    < i     agle 

as  a  rule,  generally    flat   countrj     oi    unduli he  wo    I      had   ' 

■  i  i  100  and  £12.000  a  mile.     In  S  dnej  the  lo 
were  woi  ked  bj     team   which  was  nol 

system,  although  there  was  the  advanti t   being  abli    ■■ 

line  into  the  country.     Steam  tram/  orking  in  all  direi 

throughout  the  towns  without  accident,  and  he  bad 
I   drawn   by  one  engini 

i  a,  i     offices.     I  lis  ov,  □  opi a  was  t  hal   all  I 

of  Trad.  i  ive  to  a  very  large  e\o 

of  the  lines  that  was  the  main  point  thai  ought  to  bi 

Major-General    WEBBER   desired   to    point    out    in    regaid    to    ■ 
1  tsl  speaker  bad  said,  that  in  connection  with  the  Irish  light  railways,  the 
Irish   Government  acted  under   the  advice  of  a  committee  of  which  sir 

Henry  '  lakley  was  chairman.and  who- p,  .  refully 

worded.  All  the  other  member,  of  Committee,  too,  were  representative 
men. 

Mr.  MACDONELL,  continuing,  stated  thai  be  had   i 
of  Brazilian  railways,   and  where  they    had  the  3ft.  3in.    or  metre  gauge 
they  were  cheaply  worked,  and  they  would  have  paid  if  those  coi 
them  had  not  gone  in  for  .ambling. 

Major  FLOOD  l'AGF.  ventured  to  think  thai  a  resolution  might  now  be 
considered  after  the  discussion  which  had  already  tak  I  he  pro- 

posed the  following  motion :"  That  thi  heEngi- 

ueering  and  Electrical  Sections  of  the  London  I 
considered  the  letter  of  the  Board  of  Trade,  is  of  opinion  t ; 
of   steam  and   electric  tramways   would  exercise  a    great     md    beneficial 
influence  upon  the  internal  trade  of  the  country,  is  glad  tha 
Trade  is  about  to  call  a  conference,  and  trust-  that    the   re 
considerable  relaxation  of  the  existing  regulation-,  so  as  to  help  and 
tate   the  construction  of   steam  and  electric  throughout   the 

kingdom."     It  was  a  matter  of  great  and   pie-, ing  import 

.-In mid  be  able  to  "tap"  all  the  agricultural  districts   ol    the  itry,  so 

that  produce  might  not  be  grown  and   then   hue    lo   be    thrown 
account  of  the  railway  charges-— a  subject    with   which   members   ol    the 
Council  of  the  London  Chamber  of  Commerce  were    very  familiar.     Day 
after  day  at  their  meetings  this  question  came  up,  and  thej 
debt  of  gratitude  to   the   Board  of  Trade    for   ap] 
parties  concerned  in  this  matter.      1 1 

late  and  of  the  present  chairman  of  the  el  ol   many 

members  of  that  section,  and  their  experience  of  the  B  lard  of  Trade  was 
this— that  as  regarded  their  electrical  business,  they  had  found  the  Board 
of  Trade  always  willing  to  meet  them.  There  was  a  notion  abroad  that 
the  Board  of  Trade  were  rather  an  obstacle  to  improvements,  but  the 
experience  which  the  Electrical  Section  had  had  was  that  the  Board  were 
willing  to  adopt  c  immon  Bense  reasons  if  such  reasons  could  be  ad 
The  Board  of  Trade  were  fully  alive  to  the  immense  importance  of  develop- 
ing trade.  The  subject  of  light  railways  did  nol  apply  only  to  England, 
but  they  were  also  very  important  in  India.  He  did  not  know  if  any  one 
had  seen  the  letter  in  the  City  article  of   The  Timet  oi  the   previous   day 

from  General  Trevor,  who  wa-  a  n  of  great    ex]  •  riem  e  in  such  matters. 

General  Trevor  gave  them  this  encouragement  There  were  over  2,000 
miles  of  railways  referred  to  by  him.  On  one  railway  of  over  1.600  miles. 
the  earning-  last  year  were  10  per  cent,  on  the  capital  of  the  Company  :  ill 
the  case  ol  .nother  railway  of  300  or  400  miles  6  per  cent,  was  earned  on 
the  capital ;  and  in  the  case  of  another  line,  still   sh  int.  was 

earned.  On  something  like  2,400  miles  of  these  light  railways  in  India  the 
earnings  on  the  capital  ware  about  7  per  cent.  We  required  in  this 
country  to  encourage  trade  and  commerce,  and  he  I. new   nothing 

i„g    ,  I,,     ,...,  pose  than  -team    or  electric  tramway  - 

a  question  he  added  that  it  was  adt 

to  railways.     The  Volunteers  had  had  to  go  from  Wimbledon  to 

and  they  made  an  arrangement  with  the  South  Wt 

struct  a  line  from  their  main  line  up  to   the  .ami..     Thej  bad   various 

difficulties,  and  the  matte,    fell   to  the  ground;  bu  ked  tor 

authority  for  a  tramway  no  difl  ... 

Mr.  PENNEY  desit.  '"-'  'JJ- 

serted  in  the  re  tramway-. 

i  ■       :    having  inserted  the  » 
Mr  SI  EPHEK    3ELLOK 
at  fault  in  connection  with  the  construction  of  light 
Board  of  Trade  had  Dot  at  present  sufficient  p  iwei  .     He  I 
re  made  more  autocratic  Ihey  would 
I.      Many  Bins  were  laid  to  the  b'nd  of  Trade  which   ought   to  fall 
to,-  many  Failureswere  attributable  I 
,!  with  all  the 

under  the  \ct  of  1833.  and  bad  ''!'  the  pi 

railways  in  thi  id.     Very  few  lines  wet 

which  was  a  ridiculous  one,     He  thought  thai   th 
for  them  to  put  to  the  Board  I    reducing  the 


48 


THE  ELECTRICIAN,  NOVEMBER  9,  1894. 


costs  of  promotion.  The  Provisional  Order  of  the  present  day  put  them 
in  the  hands  of  every  landowner  whose  land  was  required.  What  they 
must  have  was  tbe  power  of  an  Act  which  gave  authority  to  take  land. 

The  CHAIRMAN  Baid  that  they  all  agreed  with  Mr.  Sellon's  remarks  ; 
but  the  delegates  who  were  to  be  appointed  under  another  resolution 
which  was  to  be  submitted  to  the  meeting  would  discuss  with  the  Board 
of  Trade  the  points  which  Mr.  Sellim  was  dealing  with.  He  thought  that 
Major  Flood  Page  hail  proposed  a  resolution  which  would  meet  the  object 
they  had  in  view. 

Mr.  SYDNEY  MORSE  said  it  was  most  important  that  means  should 
be  devised  for  getting  the  powers  that  were  required  without  the  necessity 
of  incurring  the  expense  of  going  to  Parliament. 

The  motion  was  seconded  by  Mr.  E.  GAPiCKE.  and.  as  amended,  was 
carried.  Mr.  Garcke  afterwards  proposed  the  following  resolution  : — 
"  That  a  committee,  consisting  of  the  following  members  of  the  Chamber, 
be  constituted  Tor  the  purposes  :  (1)  To  consider  the  whole  subject  of  the 
Board  of  Trade  circular  on  light  railways  ;  (2)  to  determine  the  points 
and  suggestions  to  be  submitted  to  the  Board  of  Trade  ;  and  (3)  to  select, 
subject  to  the  approval  of  the  Council,  two  delegates  to  represent  the 
Chamber  at  the  proposed  conference."  It  appeared  to  him  that  tin-  was 
the  most  satisfactory  way  in  which  to  proceed  in  this  matter.  If  they 
attempted  to  appoint  the  two  delegates  at  that  meeting  there  would 
probably  be  some  difficulty,  and  the  matter  might  not  be  settled  to  the 
satisfaction  of  everyone.  It  was  necessary  that  they  should  formulate 
clearly  the  points  which  their  two  representatives  should  be  instructed  to 
put  before  the  Board  of  Trade,  and  he  feared  that  this  could  not  very  well 
be  done  at  such  a  meeting  as  the  present.  Alter  all,  the  questions  would 
resolve  themselves  into  matters  of  legal  technicalities  and  financial  details, 
which  required  a  very  close  amount  of  consideration.  There  would  also 
have  to  be  considered  the  questions  of  what  were  to  be  the  relations  to 
the  local  authorities,  the  relations  to  the  Board  of  Trade,  and  the  parlia- 
mentary procedure  in  regard  to  obtaining  the  necessary  powers.  There 
was,  further,  the  important  question  of  what  should  be  the  relations  to  the 
railway  companies.  Railway  companies  had  not  given  that  assistance  to 
the  development  of  light  railways  which  was  necessary  for  the  complete 
success  of  the  latter. 

Mr.  STEPHENSON  seconded  the  motion,  which  was  carried. 

The  following  gentlemen  were  afterwards  appointed  as  a  committee  :  — 
The  Chairman  of  the  Engineering  Section  (Sir  Edward  Carbutt),  Gen. 
Head,  Gen.  Webber,  Mr.  Stephen  Sellon,  Mr.  Boiling,  Mr.  Karcke,  Mr. 
Crompton,  Mr.  Jenkius  (Deputy  Chairman  of  the  Engineering  Section), 
Mr.  Shelton,  and  Mr.  Stephenson. 

On  the  motion  of  Major  FLOOD-PAGE,  seconded  by  Gen.  WEBBER, 
a  vote  of  thanks  was  passed  to  the  Chairman,  and  the  proceedings  then 
terminated. 


PHYSICAL  SOCIETY. 

The  meeting  was  held  in  the  rooms  of  the  Chemical  Society, 
Burlington  House,  on  October  26,  1894,  Prof.  A.  \Y.  Riicker, 
F.R.S.,  President,  in  the  chair. 

In  opening  the  proceedings,  the  President  said  the  occasion  might 
be  regarded  as  another  sign  that  the  boundary  between  Chemistry 
and  Physics  was  breaking  down.  ( >n  behalf  of  the  Council  he  ten- 
dered the  thanks  of  the  Physical  Society  to  the  Chemical  Society 
fur  the  use  of  the  rooms. 

Prof.  II.  E.  Armstkong,  President  of  the  Chemical  Society,  said 
his  Council  offered  a  cordial  welcome  to  the  Physical  Society.  The 
change,  he  thought,  would  prove  of  much  greater  importance  than 
a  mere  removal.  Now  that  the  childhood  of  the  Physical  Society 
was  passed,  its  manhood  involved  new  responsibilities,  and  great 
opportunities  for  good  presented  themselves.  The  Physical  Society 
of  London  ought  now  to  become  the  head-centre  of  Physics  in 
the  United  Kingdom.     He  (Or.  Armstrong)  was  pleased  to  learn 

thatthi itj  lit  i  undertaken  the  preparation  and  publication  of 

abstracts  of  physical  Papers  appearing  in  foreign  periodicals,  and 

said  the  matter  was  of  such  great  importance  that   it  should  be  done 

thoroughly.     In  a  wmk  ..('  .sUeh  a  magnitude  he  regarded  the  co 

operation  oi  oil,,,      „,.ites,  such  as  the  Instituti f  Klein,,] 

I  n -in  it  i'.,  as  absolutely  necessary. 

The  President,  in  acknowledging  the  welcome,  said  the  Physical 
•s'"'"''  I  i         mi  li  -I  !;  ed  bo  the  President  and  Council  ,\f  the 

Chemical    Societj    to,    the    great    benefits   conferred.      Dr.     irm 
id    would  not  be   forgotten,     lie    then 
announced   thai    at    future    meeting     tea   would    be   pom, led  for 
members  at  I  :30, 

The  exhibit) f  a  voltametei  bj  Mr,  Naber  was  postponed. 

Mr.  E.  II.  Gru .  M   \.,  read  a  Paper  on 

"The  Influence  of  Temperature  on  the  Specific  Heat  of 

Aniline." 
\iter  pointing  out  thai  mi  i  ma  oi  specific  boat  depend 

on  water,  who  i  »  in  il  mriei  i  mi  liderably  with  tempera 

bure,  the  authoi  i  differences  existed  between  the  values 

obtained  by  different  observer    i    to  the  latent  heal  i  oi  evaporation 
ol  ".'i'i   oei  on,,  ,  i  lifferenoes  were  probably  duo 

to  the   variability   ol    I      wat,  ,     i  ,,,.i  ,,d,   whit  h    bad    been  erro 

1  Pn  ,,i  .  n,  calorimeti  \ 

were  of  sorb  great  import  mi  e  Hi-it  the  exact  relation  between  the 


capacity  for  heat  of  water  and  its  temperature  should  be  com- 
pletely determined.  With  apparatus  such  as  he  had  used  with 
aniline,  this  could  be  done  in  six  months,  provided  someone  could 
be  found  who  could  devote  his  whole  time  to  the  subject.  The 
results  of  his  own  experiments  were  expressed  in  terms  of  the 
capacity  for  heat  of  water  at  15"C.  (at  which  J  =4-198  x  107  ergs), 
and  hence  were  referred  to  a  definite  standard. 

A  great  desideratum  in  calorimetric  work  was  a  calorimeter  whose 
surroundings  could  be  kept  at  a  very  constant  temperature.  This 
he  had  obtained  by  using  a  tank  holding  about  20  gallons  of  water 
in  which  a  steel  vessel  shaped  like  a  hat-box,  with  hollow  sides  and 
bottom,  was  immersed.  The  cavity  was  filled  with  about  701bs.  of 
mercury,  and  served  as  the  bulb  of  a  thermometer  ;  a  tube  com- 
municating with  this  bulb  acted  as  a  regulator  to  control  the  gas 
supply  which  heated  the  water  in  the  tank.  The  tank  water  was 
circulated  rapidly  by  a  screw  propeller.  Under  ordinary  condi- 
tions the  temperature  of  the  outside  of  the  steel  chamber  could  be 
kept  constant  within -jo 0°C.  The  calorimeter  itself  was  of  brass, 
and  suspended  by  glass  tubes  from  the  lid  of  the  steel  chamber.  A 
stirrer  worked  by  an  electromotor  kept  the  contents  in  rapid 
motion. 

In  the  experiments  on  aniline,  heat  was  supplied  to  the  liquid  in 
the  interior  by  maintaining  known  potential  differences  (equal  to 
some  multiple  of  the  E.M.F.  of  a  Clark's  cell)  between  the  ends  of 
a  coil  of  German  silver  wire  placed  inside.  The  rate  of  rise  of  tem- 
perature of  the  inside  over  the  outside  was  measured  by  platinum 
thermometers,  one  of  which  was  placed  in  the  calorimeter  and  the 
other  embedeb  d  in  the  walls  of  the  steel  vessel  surrounding  the 
calorimeter.  By  this  means  differences  in  temperature  of  'ins  of 
1°C.  could  be  detecUd  with  certainty.  A  special  method  of  adjust- 
ing the  potential  difference  between  the  ends  of  the  German  silver 
wire  was  employed  by  which  the  constancy  could  be  maintained 
within  one  part  in  10,000. 

To  minimise  corrections  arising  from  heat  generated  by  stirring 
the  liquid  and  that  lost  by  radiation,  &c,  from  the  calorimeter, 
the  experiments  were  made  about  temperatures  at  which  these 
corrections  balanced  each  other.  The  rise  of  temperature  was 
then  due  to  the  electric  supply  alone.  The  specific  heat  S,  of  the 
liquid  at  temperature  0l  could  then  be  determined  from  the 
formula 

d  0,  =  E2 

dt  _JR!  (SjM  +  'tr,)' 
d  G 

where  __1=rate  of  rise  of  temperature  at  temperature  <',, 

J  =  mechanical  equivalent  of  heat, 
E  =  potential  difference  between  the  ends  of  the  eoilr 
R,=  resistance  of  the  coil, 
M  =  mass  of  liquid, 
and  w,=  water  equivalent  of  calorimeter  at  temperature  0V 
Experiments  were  made   with    different  values  of   E>   and  two 
widely  different  masses  of  liquid  were  used.     The  author  was  thus 
enabled  to  find    St  without   knowing  «•,.      Having  found  S,,   the 
water  equivalent  of  the  calorimeter  could  then  be  determined. 

Many  important  details  of  construction  and  manipulation  of  the 
apparatus,  and  the  method  of  reducing  the  results,  are  given  in  the 
Paper.  The  final  values  for  st  and  u\  at  several  temperatures  are 
given  below  : — 


Temperature. 
C. 

Specific  Heat  of 

Aniline. 

Water  equivalent  of 

Calorimeter. 

15 
20 
30 
40 
50 

05137 
0-5155 
05198 
0-5244 
0-5294 

79-82 
8011 
80-90 
8219 
83-39 

The    aniline    employed    was    supplied     by     Messrs.     Harrington 
Bros,  as   " pure  Colourless, "  but    had   initially  a  light  brown  tinge. 

After  being  in  use  some  time  the  colour  had  darkened  considerably, 
but  its  specific  heat   had  not  sensibly  changed.     Recently  he  had 
tnrd   a    hydro-carbon    liquid    which    promised    to    be    still    more 
satisfactory  as  a  standard  liquid  in  calorimetry, 
In   the  course  of  his    remarks,  the  author  said   a   name    for 

"capacity    of    heal    per    milt    volume    '    was    greatly    needed,    and 
in\  ited  suggestions. 

Dr,    A  1,'Ms  ri.'i  i\i ;   tl lit  thoauthm  had   made  a  particularly   happy 

selection  iii  aniline,  tor,,   could  now  be  obtained  in  any  quantity 
lutebj    run'      When   pure  ii   did  not   discolour  on  exposure,  - « i > ■  1  would 
probably  be  very    ati  factory  a    i  Btandard   liquid,     lie  doubled  whether 

;,n\    li\  tlrocai  bon  could   be  better. 

I',",      IYRTOK    congratulated   the  author  on   the  extreme   accuracy 

abb id,     Recently  he  had  arranged  ,,,,  experiment   foi   determining  the 

■  I,,,,,.  1 1  equivalent  of  heal    bj  the  electrical   method,  which  gave  verj 

i  .-nits  without   n,\  i  oi  "  ii  i ,",,    what 

Prol   s.  p    THOMPSON  thought  the  whole  phraseology  of  apeoi 
required  revising. 
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Prof.  PERRY  agreed  with   Jlr.  Griffiths  thai   a  name  for  "  capacity  for 
heat   per  unii  greatly  Deeded,  and  Mr.   LUCAS    u 

"heal  density,"  l>ut  this  was  nol  satisfactory. 

hi    si  \irNKl;  *:ii.l  most  text  l ks  mi  physics  attributed  the  advan 

thermometer  t"  the  low  specific  heal   of  mercury, 
whereas  the  capacity  for  heat  per  unit  volume  was  the  important  factor. 

Mr.  WATSON  inquired  to  what  temperature  the  alloy  which  the  author 
had  used  to  connect  glass  to  metal  had  been  tested 

The  PRESIDENT  said  the  Paper  was  of  great  importance,  because  it 

dealt  with  the  applicati f  electrical  methods  to  thermometry.     The 

mercury  thermometer  had  been  quite  superseded  for  work  such  as  had  just 
been  described. 

Mr.   GRIFFITHS,  in  reply  to  Mr.  Watson,   said  the  alloy  had   been 

used  successfully  between  10  and  62  C.     It  gave  way  at  71  C.     He  was 

learn  from  Dr.  Armstrong  that  aniline  could  now  be  got   pure, 

Prof.  Ramsay  had  written  to  -a>  he  did  not  think  the  Blight  impurities  in 

ordinary  aniline  would  have  much  effect  on  its  specific  heat. 

Mr.  BLAKESLA   asked   if  aniline  could  be  taken  as  pure  if  it   did  not 
colour  "ii  exposure. 

Dr.  ARMSTRI  |N-<  t,  in  reply,  said  :  "  Yes  !  if  the  boiling  point  was  also 
constant  '. " 


AMERICAN  NOTES. 

(from  our  own  correspondent.) 

New  York,  October  26,  1894. 

The  American  Street  Railway  Association. — The  recent 
meeting  of  the  American  Street  Railway  Association  at  Atlanta 
was  one  of  the  most  successful  iu  its  history.  The  exhibition 
-of  street  railway  supplies  was  very  complete,  and  the  results 
doubtless  satisfactory  from  a  commercial  standpoint.  It  may 
be  said,  however,  that  neither  the  electric  light  nor  street 
railway  conventions  would  amount  to  much  without  this  com- 
mercial feature,  for,  as  a  rule,  the  Papers  read  have  little  technical 
value,  being  mostly  mere  perfunctory  compositions,  and  the  less 
said  about  the  platitudinous  discussions  the  better.  In  the 
earlier  days  of  electric  lighting  and  street  railways  well-known 
inveutors  and  others  contributed  Papers  and  took  part  in  the 
discussions.  With  the  growth  of  the  electrical  industries,  how- 
ever, the  professional  and  commercial  branches  became  more 
differentiated,  and  the  former  now  reaches  its  audience  through 
the  periodical  Press  and  the  Institute  of  Electrical  Engi- 
neers ;  while  the  conventions  of  electric  light  and  street 
railway  associations  have  more  the  character  of  an  an- 
nual fair  where  the  professional  side  of  the  industry  is 
subordinated  to  the  commercial  one.  Of  the  dozen  or 
more  Papers  read  at  Atlanta  all  but  two  related  to 
questions  of  management,  the  road  bed,  brake-shoes,  etc. 
Owing  to  various  financial  reasons,  many  ex  parte  arguments 
were  adduced  for  the  Trail,  which,  however,  will  probably 
continue  to  grow  in  disfavour  with  municipal  authorities,  who 
almost  invariably  require  the  English  grooved  rail  or  one  of 
its  American  substitutes  to  be  laid  in  the  streets.  A  discussion 
on  "  The  Best  Method  of  Treating  Accidents  and  Complaints  " 
was  notable  for  its  disregard  of  ethical  considerations.  One 
manager  stated  that  the  policy  of  his  company  was  to  keep 
damage  cases  in  court  for  as  lengthy  a  period  as  possible  in  order 
to  finally  force  a  satisfactory  settlement,  and  that  it  had  been 
found  "  wise  to  use  its  influence  to  get  sucli  men  on  the  jure 
as  would  give  a  corporation  justice."  Mr.  W.  E.  Harrington 
read  a  Paper  on  the  "  Destructive  Arcing  of  500-volt  Fuses," 
in  which,  after  describing  various  experiments,  the  deduc- 
tion is  made  that  a  fuse  wire  on  such  circuits  does  not, 
when  it  melts,  break  a  circuit,  but  establishes  a  condition, 
though  for  a  limited  time,  such  that  the  terminals  act 
to  furnish  a  gas  through  which  the  circuit  is  continued. 
The  conclusions  of  the  Paper  are  that  a  fuse  block  should 
have  protected  terminals  that  will  not  be  burned  under  con- 
ditions approaching  a  short  circuit  across  the  bus-bars  of  a 
500-volt  power  station,  and  that  magnet  cut-outs  are  im- 
measurably preferable  under  all  circumstances.  Messrs.  J.  H. 
Vail  and  S.  H.  Wynkoop  read  a  Paper  on  "The  Use  of  the 
'Booster'  on  Electric  Railway  Circuits,"  in  which  they  advo- 
cated the  maintenance  of  the  potential  at  distant  points  of  the 
line  by  the  employment  of  the  auxiliary  apparatus  used  in  the 
ceutral  lighting  stations  to  obviate  the  affects  of  drop.  The 
authors  claim  a  great  saving  in  first  cost  by  the  employment  of 
this   system — from    25   to    75   per    cent,    iu    copper    saved   in 


feeders  ;  they  also  claim  a  saving  in  the  operation  of  motors, 
owing  to  the  great  decrease  in  the  amount  of  drop  which,  under 
ordinary  circumstances,  mayoause  a.  loss  of  30  per  ■-.  D 
The  style  in  which  the  Paper  is  written  is  ao  involved,  how 
ever,  that  it  will  require  considerable  labour  to  determine  if  tin 
authors  in  it  sustain  their  rather  startling  claims. 


CORRESPONDENCE. 


LIGHT  RAILWAYS. 

TO    THE    EDITOR    OP    Till;     ELBCTB1CIAN. 

Sir, — A  point  of  primary  importance  in  connection  with  the 
light  railways,  or,  rather,  tramways,  which  are  now  engaging 
the  attention  of  the  Board  of  Trade  is  the  question  of  the 
gauge.  Although  on  isolated  lines,  with  perhaps  one  train  a 
day,  steam  locomotives  will  iu  all  probability  be  used  ;  where- 
ever  the  traffic  is  considerable,  or  where  many  lines  converge 
to  one  centre,  and  can  be  fed  from  a  common  power  station, 
electricity  will  certainly  be  the  motive  power.  Now,  in 
America,  where  the  cheap,  rapid  transit  of  persons  and  goods 
has  received  much  more  attention  than  in  this  country, 
narrow-gauge  lines  are  steadily  being  abandoned,  and  the 
standard  4ft.  Siin.  gauge  adopted. 

The  reason  is,  I  think,  clear.  All  those  who  have  ever 
actually  had  to  design  or  erect  electric  tramways  will  agree 
that  the  difficulty  is  to  find  room  between  the  wheels  for 
the  motors,  and  that  if  this  is  a  matter  of  difficulty  on 
full-gauge  lines  it  becomes  practically  an  impossibility  on 
narrow  ones.  Nothing  is  more  conducive  to  failure  than 
the  attempt  to  cut  down  the  machinery,  and  pack  it  into 
a  space  really  too  small  for  it.  It  therefore  behoves  those 
responsible  for  the  new  lines  to  see  that  the  gauge  is  not 
settled  first  and  the  method  of  propulsion  decided  afterwards  ; 
but  to  adopt  a  gauge  which  not  only  allows  proper  space  for 
machinery,  but  enables  the  cars,  though  of  light  build,  to  run 
where  needed  on  to  any  railway  lines  already  laid  dowD. 

The  present  moment  seems  opportune  to  call  attention  to 
this  point,  as  there  seems  to  be  a  tendency  to  overlook  the  fact 
that  the  gauge  of  the  line  affects  the  form  of  traction  to  be 
employed. — Yours,  etc.,  A.  H.  Dykes. 

Westminster  Chambers,  5,  Victoria-street, 
London,  S.W.,  November  7,  1894. 


ALTERNATING  ARC-LIGHT   CARBONS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  We  have  read  with  interest  the  review  of  the  second 
edition  of  our  work  entitled  "Alternating  Currents:  an  Analytical 
and  Graphical  Treatment  for  Students  and  Engineers,"  which 
has  appeared  in  a  recent  issue  of  your  esteemed  journal  |  Th> 
Electrician,  Vol.  XXXIII.,  p.  489).  It  would  ill  become  us  to 
discuss  any  criticism  of  our  work  where  such  is  a  matter  of 
opinion  ;  but  we  beg  to  call  your  attention  to  one  statement  in 
the  review  of  the  first  edition  of  the  book  {The  Electrician, 
Vol.  XXXI.,  p.  124),  which  is  obviously  a  slip  on  the  part  of 
your  reviewer.  This  being  again  referred  to  in  the  present 
notice,  we  venture  to  make  mention  of  it.  Your  reviewer 
states  : — - 

"  A  long  proof  is  given,  in  Chapter  XL,  of  the  fact  that  the 
heating  effect  of  an  alternating  current  may  be  greater  while 
the  current  is  flowing  in  the  positive  direction  than  while  it 
flows  negatively.  This  happens  even  when  the  area  of  the 
positive  part  of  the  curve  is  equal  to  that  of  the  negative  part, 
provided  the  shapes  of  the  two  portions  differ  from  each  other. 
Such  currents,  no  doubt,  do  occur  in  arc-lamp  circuits,  perhaps  ; 
but  they  are  rare,  and  hardly  merit  much  attention.  In  any 
case,  however,  the  suggestion  made  by  the  authors,  that  the 
inequality  of  the  heating  effects  of  the  positive  aud  negative 
parts  of  the  current  'may  afford  an  explanation  for  the  fact 
that  in  many  cases  one  carbon  "f  an  alternating-current  arc 
lamp  is  consumed  more  rapidly  than  the  other,  depending  U|  ou 
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the  way  it  is  connected  up,'  is  curiously  erroneous.  Whatever 
may  be  the  law  of  variation  of  the  alternating  current,  this 
certainly  pis-es  through  both  carbons  of  the  lamp.  If  the 
positive  portion  of  the  current  only  passed  through  the  lower 
one,  the  author's  suggestion  would  apply." 

It  is  well  known  that  in  an  arc  lamp  supplied  with  a  direct 
current  the  consumption  of  the  two  cartions  is  unequal,  not- 
withstanding the  fact  that  the  same  current  and  the  same 
quantity  of  electricity  pass  through  both.  The  positive 
carbon  is  consumed  the  taster,  and  for  the  purpose  of  illus- 
tration we  will  assume  that  the  positive  is  consumed  twice 
as  rapidly  as  the  negative  carbon.  This  being  the  case, 
consider  the  alternating  arc  lamp,  with  carbons  A  and  B 
supplied  with  an  unsymmetrical  alternating  current,  such 
that  the  energy  in  successive  semi-periods  is  not  equal,  being 
greater  when  A  is  positive.  If  the  frequency  is  130  complete 
periods  per  seeond,  then  one-half  of  a  period  lasts  ^^th  of 
a  seconri.  During  the  first  s^yth  of  a  second,  when  A  is 
positive,  we  may  regard  the  lamp  as  a  direct  current  lamp, 
and  suppose  that  A  now  loses  6  units  of  carbon.  During 
the  same  time  B  therefore  loses  one-half  as  much,  or  3 
units,  as  in  a  direct-current  lamp.  During  the  next  tt,1^^  of 
a  second  the  current  reverses  and  B  is  now  positive.  Under 
the  assumption  that  this  semi-period  is  unsymmetrical  with 
the  first,  so  that  the  energy  is  less  now  than  during  the  first 
semi-period,  of  course  B  will  lose  less  carbon  than  A  did  before. 
Suppose  B  now  loses  four  units.  Regarding  the  lamp  as  a 
direct-current  lamp  during  this  semi-period,  A  will  lose  one 
half  as  much  as  B,  or  two  units.  Evidently  during  the  whole 
period,  or  during  the  T  *  ^  part  of  a  second,  A  loses  6  +  2  =  8  units, 
while  B  only  loses  3  +  4  =  7  units,  and  so  on  during  every 
successive  period  A  loses  more  than  B. 

It  therefore  follows  that  this  is  a  possible  explanation  of  the 
phenomenon,  known  as  the  result  of  experiment,  that  in  many 
cases  the  two  carbons  in  an  alternating  arc  lamp  are  consumed 
unequally. — Trusting  that  this  correction  may  prove  of  interest, 
we  are,  yours,  i&c,  Frederick  Bedell, 

October  23,  1894.  Albert  C.  Crehhre. 


TO    THE    EDITOR    OF     THE    ELECERICIAX. 

Sir, — The  argument  in  the  above  letter  is  only  true  on  the 
assumption  that  the  waste  of  carbon  is  determined  by  the 
energy  of  the  current,  and  not  by  its  mere  magnitude  With 
any  ordinary  alternate  current,  whatever  the  law  of  variation 
may  be,  the  quantity  of  electricity  passing  round  the  circuit 
in  the  first  half-period,  when  the  carbon  A  is  positive,  is  always 
equal  to  the  quantity  circulating  in  the  opposite  direction 
during  the  second  half-period,  when  the  carbon  B  is  positive. 
This  equality  exists  even  when  the  current  curve  is  unsyrn- 
metrica),  and  I  know  of  no  experimental  justification  for 
assuming,  as  the  writers  do,  that,  because  the  energy  ex- 
pended between  the  carbons  is  greater  when  A  is  positive  than 
when  B  is  positive,  "  *>/ murm    II  will  lose  less  carbon  than  A." 

5  ours,  &c,  The  Reviewer. 


THE  MICROPHONE  AND  TI1K    ELECTROMOTOGRAPH. 

TO     THE     EDITOR    OF     THE     ELECTRICIAN. 

Sir:  I  suppose  it    is  now  generally  agreed   that  the  action 

of  the  microphone  depends  mainly  on  the  small  arc  or  invisible 

1  charge  between  the  points  of  carbon  or  other  conductors. 

I  xperiments  made    by  Mr.  Augustus  Stroll  and  myself  in 

Si  'h  i  \  nf  Telegraph  Engineers,"\  ol.XI]  .  pp.  131, 

I  I  I,   L'l'ii)    tend    I.,  prove   that    besides    the  sonorous  vibrations 
Ol   the    | Its  there   is    an    attraction    and  repulsion  due   to  the 

current  and  varying  with  its  strength.     Thearo,  as  I  have  said, 
appears  to  acl  as  an  elastic  buffer  bel  w<  en  I  be  vibrating  points 

hon vei  sible     that  is,  can  be  used 

receiver  and  tn  ni  mitter.     'Hum  attraction  and  repuls 

can  be  seen  on  a  large  acale  in  bhe  jumping  of  carbons  io  an 
electric  arc   lamp,  and   it   help',  to  account    Eor  the  pressure 

Ii  d  in  working  teli  graph  I  i  |     d]  aamo  bra  bee,  <!  o,    l  do  nol 

thin!   ii  baa  evei  been  pointed  oul  thai  the  myster s  i 

1  nd    the    "  physiological    telephone" 

■ ver  ol  Eli  ba  I  prol  uBed       tl 

•'"  i nami  Ij  tl  e  mil  rophonio arc, or, rather,  the  an  conjoined 


with  friction.  The  current  passing  between  the  revolving  cylin- 
der of  lime  and  the  metal  stylus  in  the  one  case,  and  between 
the  moving  metal  and  the  rubbing  finger  in  the  other,  produces, 
no  doubt,  a  repulsion,  causing  the  stylus  and  the  finger  to  slip 
on  the  surface.  Perhaps  Mr.  Stroll  will  look  for  it  ?  I  will  not 
occupy  your  valuable  space  further,  except  to  draw  attention  to 
a  thoughtful  Paper  by  Dr.  S.  Tolver  Preston  in  The  Electrician 
for  August  14,  1891  (Vol.  XXVII.,  p.  408),  wherein  a  theory  of 
the  electric  arc  is  given  that  to  my  mind  explains  the  buffer 
action  of  the  microphonic  arc.  Dr.  Preston  supposes  that  the 
ether  column  between  the  carbons — in  other  words,  the  arc — is 
in  a  state  of  resonance  or  stationary  vibration  ;  in  fact,  that  it 
dilates  and  collapses  radially.  In  the  microphonic  arc  this 
movement  varies  with  the  current  and  the  length  of  arc,  that 
is,  with  the  vibration  of  the  points. — Yours,  &c, 

November  1st.  J.  Mux  no. 


RHUMKORFF   OR   RUHMKORFF? 

TO       THE       EDITOR     OP     THE      ELECTRICIAX. 

Sir:  On  page  329  of  Vol.  XXXIII.  (July  20,  1894)  the 
reviewer  of  Prof.  Roiti's  "  Elementi  di  Fisica "  insists  that 
Rhumkorff  is  the  correct  and  Ruhmkorrf  an  incorrect  mode  of 
spelling  a  well-kuown  name.  A  little  research  or  appreciation 
of  the  German  tongue  would  lead  him  to  correct  this  view. — 
Yours,  <fcc,  Robert  E.  Bayneb. 


Sir  :  Mr.  Baynes'  letter  is  an  illustration  of  how  most  mis- 
spellings of  foreign  names  originate.  Your  correspondent  sup- 
poses the  name  to  be  of  German  origin,  and  spells  the  first 
syllable  like  the  German  word  for  glory.  But  a  little  research 
would  show  him  that  the  combination  "rff,"and,  indeed,  the  com- 
bination of  any  double  consonant  following  another,  is  unknown 
in  the  German  language.  It  indicates  a  Slavonic  origin,  with 
which  the  combination  "  Rh  "  would  be  more  consistent.  The 
only  way  of  finally  deciding  the  question  would  be  by  refer- 
ence to  an  original  paper  or  signature  of  the  electrician  in 
question.  The  prevalent  spelling,  so  far,  is  certainly  Ruhm- 
korff  and  it  may  be  as  well  to  adopt  it ;  but  I  shall  be  much 
obliged  to  any  reader  who  will  furnish  me  with  the  first-hand 
reference  required. — Yours,  &c,  The  Reviewer. 

THE   PARALLEL    RUNNING    OF    OVERCOMPOUNDED 
MACHINES. 

TO   THE    EDITOR   OF    THE    ELECTRICIAX. 

Sir  :  It  was  pointed  out  in  your  issue  of  Oct.  2Gth  (page 
741)  that  overcompounded  machines  run  in  parallel  will  only 
compound  correctly  for  a  certain  line  loss  when  all  the  machines 
are  in  circuit,  and  only  two  ways  out  of  the  difficulty  were 
mentioned.  Now,  each  machine  has  the  ordinal}'  series  wind- 
ing to  compound  for  the  internal  loss  (which  we  will  call  Wj, 
hi..,  in.  .  .  .  in  ),  and  an  extra  number  of  turns  to  compound 
for  a  certain  loss  in  the  line. 

Let  us  divide  these  extra  turns  into  as  many  sections  as 
there  are  machines,  and  call  those  sections  on  the  first  machine 
«,,  bv  (•[...  nx ;  and  those  on  the  second,  a.„  i.„  c,  .  .  .  /;.,  ; 
and  so  on. 

Let  Oj,  a2,  a3  .  .  .  aH  be  connected  in  series  with  m,,  and  bv 
I'..,  6,  .  .  .  bn  be  connected  in  series  with  in.,  ;  and  so  ou.  Theu, 
if  all  the  machines  are  in  circuit,  and  there  be  t  turns  in  each 
of  the  sections  ./,,  ,i„  .  .  .  /»,,  l>„,  fee,  the  number  of  series 
turns  on  each  machine  will  be  {in  +  n  t),  and  they  will  compound 
correctly. 

But  if  only  (n—r)  machines  are  in  circuit,  the  number  of 
series  turns  in  each  machine  will  be  (m  +  (n     r)t),  and  they 

will  still  compound  correctly,  whatever  r  may  be. 

This  would  necessitate  between  the  machines  as  many  pair 
of  leads  as  there  are  machines,  but  it  would  be  simpler  than 
either  of  the  ot her  methods,  and  is,  besides,  perfeol ly  automatic 

5  ours,  Ac,  111  .,n    B.     PhILLI  til 

Stoneleigh,  Lansdown,  Bath 


The  Metric    System  in   Turkey.     It    is   aaid    thai    Turkey 

will     finally    adopt     the   metric   s\ stein,    abolishing    her   ancient 

weights  and  measures,  after  March  I   13,  1896. 
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Muirhead  and   Others  v.  The   Commercial   Cable   Company 
i  Limited  \ 
This  was  an  appeal,  which  came  on  Friday  last  before  the  Ma  bei  ol   bhe 
Rolls  and  Lords  Justices  Lopes  and  Rigby,  from  the  Quoen'e  Bench  Division 
against  ■  judgment  delivered  by  Mr.  Justice  Kennedy  on  April  26th  las! 
in  favour  of  the  plaintiffs    Messrs.  John  and  Alexander  Muirhead  and   Mr. 
Herbert  Arnand  Taylor),  the  patentees  and  proprietors  of  certain  patents 
(or   the  "Muirhead  Duplex  System."    The    case   commenced    on    Feb- 
ruary 18th.  and  the  trial  laste.l  until  March  7th,  when  the  learned  judge 
reserved  bis  judgment    The  proceedings  were  fully  reported  by  us  in  our 
issues  of  March  9th.  16th,  and  May  4th.     From  these  reports  it   will  be 
remembered  that  the  form  in  which  the  action  was  brought  was  that   the 
plaintiffs  sued  the  defendants— a  foreign  company,  incorporated  under  the 
United  States  laws— to  recover  certain  royalties  under  a  written  agree 
merit    of    January   2.    1884,    which    gave    the    defendant-    licence    to   use 
certain  patents    of  the  plaintiffs  in  consideration  of  an  annual   payment 
of  £1,250     to  be  increased  in  certain  eventualities.     The  total  amount  of 
the  royalties  claimed   was  about  £3,560.     The  defendants  admitted    the 
alleged  contract  to  pav  royalties  and  also  a  primd  facie  liability  under  it. 
But  they  alleged,  further,  that  the  patents  in  question  had  all  come  to  an 
end  at  a"  certain  date  :  and  they  paid  money  into  Court  sufficient  to  cover 
the  royalties,  due  under  their  contract,  up  to  that  date.     They  relied  upon 
the  American  patent   law   which  enacts  that  where  an  American  patent, 
which,  for  instance,  would  terminate,  say,  twelve  years  hence,  is  shown  to 
lie  identical  with  any  foreign  one  which  terminates  from  any  cause  at  an 
earlier  date,  then  the  American  patent  is  held  to  be  coterminous  with  the 
foreign  one.     Under   these   circumstances  the  onus  of  proving  that  the 
plaintiffs'  American  patent  was  identical  with   their  English  one  of  18:6 
was  upon  the  defendant.-.      For  the  plaintiffs  it  was  argued  that  such  a  de- 
fence was,  in  effect,  an  attack  upon  the  validity  of  the  plaintiffs'  American 
patent   of   1880,  and  that,   by   a  well-known   doctrine  of  law,  a  licensee 
cannot   dispute    the    validity    of    the    pattnt     for    which    his    licence   is 
granted.     It  may  be  remembered  that  the  learned  judge,  when  deliver- 
ing   his    judgment  on  April    27th  last,   pointed    out  that    the  most  im- 
portant   part    of    the    agreement   sued    upon    was    its  first  article,    viz , 
"The    investors    grant     to    the   Company    the    right    to    apply    the    said 
patented   duplex   apparatus  to   the  above-mentioned  cables.     This  grant 
is    made   for    the    whole    period    during    which    the    patents    shall    last 
.  .  .  .  "     The   agreement,  he  said,  appeared  to  have  been  substantially 
carried  out  by  all  the  parties  up  to  July  1,  1891.     The  issue  that  was 
raised  was,    "Was  Mr.   Alexander  Muirhead's   patent,  No.   234.490,  and 
dated  November  16,  1880,  a  patent  which  was 'lasting' after  July  1, 1891  ?" 
That  question,  he  said,   involved  some  important  issues  of  law  and  some 
complicated  questions  of    fact.      The   plaintiffs'  patent  of    1880  was  an 
American  one,  and  expressed  to  be  for  seventeen  years— from  Ni  ivember  16, 
1880— so  that  primd  facie  it  would  not  expire  until  November  16,  1897; 
but  being  an  American  patent  it  was  governed  by  American  law.   which, 
he    said,    enacted     that     "every      patent    granted    for     an      invention 
which    has    been    patented    before    in    a   foreign   country    shall   be     so 
limited    as     to    expire    at    the    same    time    with    the    foreign    patent, 
or,  if  there  be  more  than  one,  at  the  same  time  with  the   one   having  the 
shortest  term,  and  in  no  case  shall  it  be  in   force   more  than  seventeen 
years  "     Referring  to  the  American  law  in  point,  the  learned  judge  said  it 
was  his  opinion  that  although  an  American  pa'eut  had  not  on  its  face  been 
limited,   but  contaiued  an  express  grant  for   the  full  term  of  seventeen 
years  neverthele  s,  bv  the  operation  of  law,  if  the  invention  had,  in  fact, 
been  primarily  patented  abroad  and  the  foreign  patent  had  expired  before 
the  seventeen' vears  had  run  out,  the  American  patent  would  expire  at  the 
same  date      That  being  so,  he  pointed  out  that  the  defence  set  up  alleged 
that   the   plaintiffs'    American   patent   of  1880    was    for    "  an   invention 
primarily  patented   abroad, "  viz.,  the  English   patent    granted  to  Muir- 
head   in    1876    i  No.    2,564),    and    which    expired     on     July    1,     1891, 
that    the   American   pat  -nt  of  1880  was  in  substance  identical  to  that  of 
1876,  and  that,  therefore,  by  the  American  law  the  former  pa'eut— though 
expressed  to  be  for  seventeen  years-really  expired  on  July  1.  1891.     In 
reply  to  that  the  plaintiffs  bad  set  up  the  doctrine  oi  the  licensee  -  e 
but  he  held  that  in  such  a  case  as  this  the  defendants  were  not   i 
from  setting  up  the  defence  that  the  American  patent  had  expired  when 
the  English  one  of  1876  lapsed  in  July,  1891,  if  those  patents  were  the 
same  in  substance  and  effect.     Hi  also  said  he  held  on  the  evidence  that  it 
was  the  fair  inference  that  the  patent  of  )&76  had  been  granted  With  Alex 
ander  Muirhead's  knowledge  and  consent,  and  that  the  American  law  was 
ible  ;  if  it  was  found,  in  fact,  that  the  English   patent    ol   la  lb  did 


anticipate  the  American  one  of! 


1(. •  also  held  that  he  had  jurisdic- 


tion to  decide  .,11  the  issues  rai-d.  by  virtue  of  an  express  clause  in  the 
contract  between  the  parties.  Finally,  he  asked,  were  the  defendanta 
right  in  their  contention  that  the  patent  of  1880  was  identical  with  that 
nt  1876  '■  If  they  failed  there,  the  defence  to  the  action  entirely  failed. 
Io  conclusion  the  learned  judge  said  that  the  defendant,  to  succeed  must 
establish  beyond  all  doubt  that  this  , articular  combination  of  old 
mentalities,  the  working  of  which  undoubtedly  produced  commercially 
better  results  than  had  ever  been  obtained  before  was  to  be  found  in  tne 
earlier  patent  of  1876.  l'ut  shortly,  he  -aid,  the  distinction  seemed  to  mm 
to  be  in  the  methods  adopted  for  securing  a  proper  balance  throughout 
the  entire  system.  He  was  satisfied  upon  the  expert  .-■  tdence  that  the  in- 
troduction of  the  "three  terminal  "rheostat  oi  low  resistance  p 
the  apex  of  the  bridge  arms  was  a  very  important  part  ol  tne  low 
patent.  Upon  all  the  evidence,  he  said,  be  was  clearly  ol  opinion  that  tne 
1876  patent  did  notcontain  the  same  combination  as  was  found  in  tnat 
of  1880,  and  that  the  latter  was  a  good  and  novel  patent,  and  there  would 
therefore  be  judgment  for  the  plaintiffs  for  £3,566.  Is.  6d.,  and  costs. 


sir  RICHARD  WEBSTER, Q.C., on  behall  ol  the  appellants,  thed  i 
cial  Cable  Company,  asked  the  Court  to  reverse  the  judgment  of  Mi  J 
Kennedy  in  the  Court  below.  Mr.  Justice  Kenned]  bad  decided  tl 
in  favour  of  the  appellants,  and  the  fai 

of  the  American  patent  to  the  Englisl iofl876in  fa  bp   pon 

dents.     Sir  Richard  Webster  having  briefly    lated  tl iu  e  oi  act! 

the  decision  of  Mr.  Justice  Kei ly,  proceeded  to  argue  thai  thai 

judge's  view  that  the  Muirhead   Imei patent  wa    a  I  and  novel  one 

was  not  supported  by  the  evidence.     I!"    ubmitted  that  the  real  in  ei 
was  the  placing  of  the  condensers  in  the  bridge  arms,  and 
reduction  of  resistance  in  those  arms.     That  in  -laud 

claimed  in  the  Muirhead  specification  of  1876,  and  the  same  invention  was 
again  described  and  claimed  in  the  American  patent  of  1880.     If  thai 
was  not  the  right  one  then  the  real  and  great  invention  of  Mr.  Huirhea 
never  protected  at  all  in   America,     Ee  panted  out  that   a-  regards  the 
Canadian  patents,  which  were  included   in  the  licence,  they  v 
to  be  identical  with  that  of  1876.     The  learned  counsel  then  proceeded  to 
describe,  bj  means  of  diagrams  and  a  very  beautiful  little  model,  m  i 
Mr.  A.  J.  Walter  (one  oi  the  appellant's  counsel),  the  general  working  of  a 
duplex  cable.     Referring  to  the  Muirhei  roof  the  1876  p 

he  pointed  out  that  in  it  Fig.  1  'see  Th,  Eli  ■trician,  Vol.  XXXII.,  p.  529) 
showed  what  was  old,  and  Fig.  2  showed  the  condensers  placed  in  the 
bridge  arms,  and  that  was  really  the  invention  therein  claimed.  Fig.  2  in 
the  1876  specification  showed  exactly  the  same  arrangement  as  did  Fig.  3  (see 
The  Electrician,  Vol.  XXXII.,  p.  528)  in  that  of  1880,  except,  it  is  -ml.  that 
in  the  latter  the  rheostat  was  placed  at  the  apex  of  the  bridge  arms.  This 
latter  fact  was  held  by  Mr.  Justice  Kennedy  to  constitute  an  improved  com 
bination  and  a  good  invention  within  the  claim  of  the  1880  specification. 
His  argument  was  that  the  patentee  himself,  in  both  his  sp, 
1876  and  1880,  treated  the  fact  of  a  rheostat  or  adjustable 
well-known  essential  to  any  system  of  duplex  telegraph) .  I ' 
on  all  sides  that  some  means  of  adjustable  resistance  was  necessary  in 
order  to  work  any  duplex  system,  and  it  would  also  appear  from  the 
evidence  that  the  common  place  for  a  rheostat  was  the  apex  of  the  n  ms. 
His  argument  was  that  the  real  pith  of  Muirhead's  invention  in  1876  was 
the  placing  the  condensers  in  the  bridge  arms,  whereby  a  great  reduction  — 
and  consequent  advantage— of  the  resistances  in  the  bridge  arms  was 
obtained  ;  and  that  the 'American  patent  of  1880  really  claimed  and 
included  that  combination,  and  that  the  mere  fact  that  by  the  rules  of  the 
American  patent  office  a  patentee  had  to  enumerate  in  his  claim  each  and 
every  mechanical  equivalent  which  was  comprised  or  used  in  his  invention, 
could  not  alter  his  real  invention.  Mr.  Muirhead,  iu  his  1880  specification, 
evidently  assumed  that  the  best  position  for  the  rheostat  was  common 
knowledge,  because  he  therein  mentioned  no  particular  place  for  it,  beyond 
the  direction  that  it  is  to  be  placed  between  the  earth  and  the  bridge  coils 
r1  and  r'2. 

Lord  Justice  RIGBY  observed  that  even  assuming  that  the  American 
patent  of  1880,  though  an  improvement  upon  that  of  1876,  included  the 
invention  claimed  in  the  earlier  patent,  it  would  terminate  when  the  1876 
patent  expired. 

Sir  RICHARD  WEBSTF.R  said  that  that  was  so,  and,  continuing,  said 
that  the  rerl  object  which  the  patentee  desired  to  obtain  was  a  reduction 
in  the  resistances,  and  a  consequent  acceleration  in  transmission,  and  that 
he  arrived  at,  not  bv  the  use  of  the  rheostat,  but  by  placing  his  con- 
densers in  the  two 'bridge  arms,  and  his  contention  was  that  thi 
object  was  suggested  and  attained  in  the  same  way  in  the  1880  patent. 
Supposing,  he  said,  that  anyone  had  been  proceeded  against  for  an  infringe- 
ment of  the  1876  patent,  would  he  have  had  an  answer  to  - 
by  sayiug  he  placed  the  rheostat  at  the  apex  of  the  arms,  instead  of  m  the 
circuit  between  the  earth  and  the  resistance  coils  of  the  bridge  arms  I 

Lord  Justice  LOPES  remarked  that  he  gathered  from  counsel's  argu- 
ment that  the  appellants'  ease  was  that  the  real  essence  of  the  invention 
was  the  placing  of  the  condensers  s'-'s-  iu  the  bridge  arms,  and  thereby 
reducing  the  resistances  and  the  retardation  of  the  Bignal  .  and  that  tie- 
placing  of  the  rheostat  at  the  apex  of  the  bridge  arms  was  quite  old  and 
had  nothing  to  do  with  bringing  about  such  a  result. 

Sir  RICHARD  WEBSTER  -aid  that  that  was  their  contention,  and 
referred  to  the  evidence  of  the  Messrs.  Muirhead,  Taylor,  Thompson, 
Jamieson.  Kempe,  Swinburne,  Gott,  and  Mance  ;  and  also  dealt  with  that 
of  Lord  Kelvin,  and  finally  submitted  that  be  had  made  out  a  i 
quiring  an  answer  :  and.  having  regard  to  the  difficulties  andcomp 
involved,  be  asked  them  seriously  to  consider  whether  Mr.  Justice  Ken- 
nedy's view  of  the  facts  was  the  correct  one  or  not. 

Mr.  MOULTON,  Q.C  ,  then  followed  on  the  same  side,  arguing  tl 

188C  patent  wa-  ii ance  a  claim  for  the  combination  at 

in  the  specification  of  1880.  He  referred  to  the  Bpei  ification  of  1880.  and 
pointed  out  that  in  Fig.  2  the  resistance  coils,-'  r>  in  the  bridge  arms 
were  described  ■     '  'i'"'  "' 

1876      Itdidnol  matteral  all  how  you  g  '  your  resistam 

iced  the  bridge  arms.  All  you  bad  to  gel  was  a  a 
ratio  of  resistance,  and  that  you  •  luld  do  in  various  way-,  lb-  r. 
theCourl   toCully'sha  ilegraphy,  1&74,  to  show  that  < 

-nim,  and  ., t  the  rheostat  was  kuown  and  appr 

Lord  Joe--  LOPES  i"ou  ■  that  in  1876  the  rheostat  was  a  well- 
known    m-- in  'be    resistance    in    tl. 

thai   the  ape     wa  -;   it,  and  that   its  addition  in 

the  1880  invention  does  not  make  that   patent  dill.  I 
patent  of  1876.' 

Mr   MOULTON  :  Q  ■"""• 

The  M  VSTER  of  the  ROLLS  referred  to  Lord  Kelvin's  evidence  where 
he  said  that  the  '1 -tat.  bein  -  pla  ed  at  the  apex  of  the  bridge  arms,  was 

it  enabled    the  clerk  who  v. 
do  so  with  much  greater  facility.     He  also  pointed  out  that  Lord  Kelvin 
had  stated   that  it  was  important  that   the  sum  of  the  resistance  r  r"  in 
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the  bridge  arms  should   be  constant  :  and   thai   the  use  of  tlie  rheo  tal 
enabled  this  effect  to  be  obtained. 

Mr.  MOULTON,  in  reply,  said  tint thai   poinl    Lord  Kelvin— with 

allrespecl  for  the  greatest  living  electrician     had  hopelessly  blundered. 

The  MASTEB  of  the  ROLLS  observed  that  that  was  a  strong  expi 
and  he  would  like  to  be  referred  to  the  evidence. 

Mr.  MOULTON  said  that  no  other  witness,  that  he  could  remember, 
supported  that  view  but  Mr.  Bottomley,  Lord  Kelvin's  assistant.  He  \v;is 
willing  to  try  that  point  by  the  dei  ision  of  any  expi  1 1, 

The  MASTER  of  the  ROLLS  :  Then  you  would  have  ten  experts  saying 
one  thing  and  ten  others  t Iil-  opposite. 

Lord  Justice  LOPES  :  I  understand  that  Mr.  Justice  Kennedy  held 
that  the  two  patents  were  identical,  except  that  the  1880  one  showed  the 
rheostat  placed  in  the  aj  ex  of  the  bridge  anus  ' 

Mr.  MOULTON  :  That  is  so. 

Mr.  FINLAY  indicated  dissent. 

The  MASTER  of  the  ROLLS  :  Whether  the  effect  is  the  same  in  both 
patents  or  not,  I  maintain  that  as  far  as  the  drawings  and  the  press  in 
both  are  concerned  they  are  quite  different. 

Mr.  MOULTON  continuing,  said  that  the  only  point  upon  which  Lord 
Kelvin's  evidence  differed  with  their  view  was  his  statement  that  it  was 
of  importance  to  have  the  resistances  in  the  bridge  arms  constant.  He 
would  refer  the  Court  to  the  evidence  on  that  point  to  show  that  in  that 
Lord  Kelvin  was  mistaken.  He  referred  to  the  evidence  of  Mr.  Mock- 
ridge,  Prof.  Silvauus  Thompson,  Prof.  Jamie.-. .11.  Dr.  Hopkinson,  and  Mr. 
Jacob.  The  learned  counsel  also  pointed  out  that  in  a  duplex  system  the 
adjustment  of  the  balance  was  in  practice  never  meddled  with  during 
the  transmission  of  messages  ;  but  at  other  times  of  the  day  some  four  or  five 
times  a  day  (see  evidence  of  Gott  and  others').  He  argued  that  it  was 
wholly  immaterial  whether  the  sum  of  the  resistances  in  the  bridge  arms 
was  constant  01-  not,  as  suggested  by  the  respondents  :  and,  even  assuming 
that  Lord  Kelvin  was  right  upon  that  point,  though  they  said  he  was  at 
fault,  it  did  not  affect  Fig.  2  in  the  specification  of  1876. 

The  MASTER  of  the  ROLLS:  Do  you  use  this  1380  pitent  of 
Muirhead's  now  ' 

Sir  R.  WEBSTER  :   No,  my  lord,  I  am  told  my  clients  do  not. 
Mr.  FINLAY  :   You  have  only  ceased  to  since  this  action. 
Sir  R.  WEBSTER :   It   is  quite  true,  my  lord,  but  the  payments  under 
our  licence  do  not  depend  upou  user,  and   the  only  reason.  I  am  told,  for 
not  using  it  now  is  that  there  is  no  advantage  in  doing  so. 

Mr.  MOULTON  proceeded  with  his  arguments,  at  the  conclusion  of 
which  the  Court  rose. 

Mr.  FINLAY,  on  resuming  on  Tuesday  morning,  proceeded  to  address 
the  Court  on  behalf  of  the  respondents,  Messrs.  Muirhead  and  others  He 
referred  to  the  specification  of  1880,  and  pointed  out  that  though  the 
elements  that  were  therein  brought  into  use  were  all  old,  yet  they  were 
combined,  or  arranged  with  regard  to  one  another  in  an  entirely  novel  way, 
which  gave  Letter  results  than  hail  hitherto  been  attained.  The  invention 
was  for  that  combination,  and  that  fact  the  whole  arguments  of  his  learned 
tnends  had  ignored.  In  the  United  .States  they  were  very  particular  before 
granting  patents,  and  there  was  a  regular  tribunal  whose  duty  i  I  was  to  look 
into  all  the  dan...  f.  .1-  patents,  and  see  if  the  inventions  cl  limed  had  been  pre- 
viously patented  at  home  or  abroad.  If  they  had  been  patented  abroad  then  it 
was  the  .  ustom  to  limit,  on  its  face,  the  American  patent  so  that  it  should 
expire  whenever  the  similar  foreign  patent  having  the  shortest  term 
should  determine.     The  learned  counsel  referred  the  Court  1..  a  case  where 

tins  course  was  followed  by  way  of  illustration  :  and  arg 1  thai  as  in  the 

easeof  the  1880  patent  this  American  tribunal  had  before  il  the  patent  of 
1876,  and  yet  made  i„.  limitation  „n  II,  Face  of  it,  but  granted  il  for  the 
full  term  of  17  years,  that  therefore  it  had  regarded  the  invention  claimed' 
as  different  from  thai  claimed  in  i:,7i.  ...  England. 

Sir  RICHARD  WEBSTER  said  he  could  not  a  .•„.  1..  that  argument 
tooY'  F{NLA/>  referred  the  Court  to  the  American  statute  of  July  4 
1886,  section  7. 

The    MASH  1;  0f  the   ROLLS:   What  you   say  say   is   no  doul 

'1"1"""  "'  ■'  / I  this  action  has  now  gone  farbevond 

1  hat  Btage  J 

Mr.  FINLAY  agreed.and  pr !ded   1..  point   how  in  1880  difficult! 

2?V1Pj     ''V"    '   'I""'    '"   wo,IJng  the    duples    s.,    ,,.,„   under  I  he    !;:,.,    |„lo„! 

Mr.  Muirhead  had  „,  hn    Uerican  patenl  ol  1880   ueceede. arranc- 

'  "  "  ■ vercome  those  difficulties,  and  effect  0 

"    '      fh'  n   u  1   re   then    had     eci    failur.       He  con 

"'";'";'   |||J,I  »  ■         I ad     ...  [umenl     had  been  a 

'    "'  "V     "  ''"    validity  of  the  American  patent,  a  coui  -    which  he 
"' tted  v,    1 p,  1  ...  ,i .,  |aw 

''."'  ■''•  ;"'■  l,"l;KS,o.u:"  ■  -  i  1 ■•  « 

•"     '"ll   ''"   L880     ■,.    the ..    ,i  ■  bul    not    1  undei  band 

.    Mr-.]  '    '  !  "     '"   effect   the.   do,  foi    thej     aj    thai    the  whole 

■    1  1  1  .,  -  brid 



1  ,   h 
■ 

do,  my  Lord  ;    for  tin  1  ,.   .,  ,    , 

t  for  a 

LordJusti  1   LOP]         VI,     I 

I 

\l,     I   IM    \:         , 

T  '  ' 

m ""        "m"      i  1.  look  at  th, 


The  MASTER  of  the  ROLLS:  In  1880  duplex  telegraphy  was  known, 
and  this  patent  was  for  machinery  to  work  it  to  the  greatest  possible 
advantage. 

Mr.  FINLAY  :  Quite  so.     Passing  again  to  the  specification  of  1876,  the 

learned   coun  el    proc led    to    point  out   that  quite  three-fourths   of   it 

was  given  to  describing  in   detail  the  numerous  methods  for  obtaining   a 

balance,   and  yet  an gst  them  all  there  was  nothing  to  be  found  in  any 

way  like  the  means  by  which  that  object  was  obtained  in  the  1880  patent. 
Lord  Justice   LOPES  :  Is  not  the   most   important  part  of  the  speci- 
fication (1876)  at  line  20  as  it  relates  to  Fig.  2  .' 

Mr.  FINLAY  said  he  would  erne  to  that  presently,  anil  then  deal 
with  it. 

The  MASTER  of  the  ROLLS:  If  that  passage  constitutes  a  combina- 
tion, and  that  a  similar  combination  to  the  one  claimed  in  1880,  then  your 
case  is  gone.     I  only  say  "  if  "  ! 

Mr.  FINLAY  :  We  say  it  does  not.  The  evidence,  he  said,  was  that  the 
methods  described  in  the  1876  patent  for  obtaining  a  balance  really  led  the 
reader  away  from  those  described  in  that  of  1880.  He  referred  thereon  to 
the  evidence  of  Sir  F.  Bramwell,  and  read,  inter  alia,  questions  581  to  595, 
when  he  said  the  means  described  in  the  1880  patent  for  balancing  were 
new,  and  cross-examination  question  635  to  652. 

The  MASTER  of  the  ROLLS :  Where  can  one  actually  see  these 
bridge  arm  arrangements  .' 

Mr.  BOUSEFIELD  :  The  nearest  station  is  at  Valentia  :  but  you  could 
see  the  whole  system  at  the  Imperial  Institute. 

The  MASTER  of  the  ROLLS:  Oh!  I  don't  want  to  see  a  model. 

Mr.  Bol 'SF.FIKLD  :  The  thing  is  of  the  actual  size  at  the  Institute. 
The  apparatus  could  also  be  seen  at  Siemen's  works,  Woolwich. 

Mr.  FINLAY  proceeded  with  Sir  F.  Bramwell's  re-examination,  question 
665,  where  he  stated  that  in  the  18S0  patent  "  there  is  the  combination  of 
rheostat  plus  double  block— a  condenser  in  each  arm,  and  another  on  the 
receiving  circuit,  and  that  il  appeared  to  him  that  every  element  of  that 
combination  was  of  great  value  in  the  working  of  the  telegraph  ;  and  that 
the  patentee  had  framed  his  1880  patent  upon  that  combination." 

Lord  Justice  LOPES  :  You  say  the  1876  patent  is  not  for  a  combination 
at  all  ? 

Mr.  FINLAY  :  We  do  ;  and.  continuing,  he  referred  to  Dr.  Hopkinson's 
evidence  (page  137.  question  1,378,  shorthand  notes,  which  he  said  con- 
firmed that  of  Sir  F.  Bramwell,  he  said  elements  old  but  never  before  used 
in  any  such  combination  as  in  1880. 

Lord  Justice  LOPES  :  That  is  an  important  answer. 

Mr.  FIX  LAY  :  The  American  specification  admits  the  elements  to  be  old  ; 
"old  instrumentalities,'  it  says,  anil  "novel  organisations."  In  dealing 
with  the  1883  combination  he  pointed  out  that  the  means  there  used  for 
adjusting  the  balance  was  a  three  terminal  rheostat,  and  in  answer  to  the 
Court  as  to  what  the  difference -in  effect— would  be  if  one  were  to  move 
the  rheostat  from  the  apex  of  the  bridge  arms,  and  place  it  anywhere 
along  either  bridge  arm.  He  pointed  out  that  .me  effect  would  be  that 
you  would  at  once  lose  one  of  the  termini  of  the  rheostat,  which  would 
then  be  no  longer  three,  but  two  terminal.  You  would  also  get  the  sum 
of  the  resistances  of  your  bridge  arms  unequal,  and  consequently  a  wild  or 
uncertain  signal  on  your  receiver. 

The  MASTER  of  the  ROLLS:  Whether  it  makes  any  difference  or 
not,  if  you  have  the  sum  of  your  resistance  constant  or  not,  I  don't  know  : 
but  I  do  know  that  Loth  Lord  Kelvin  and  Mr.  Justice  Kennedy  thought  it 
important  that  they  should  be  constant,  and  the  appellants  will  have  to 
establish  to  us  that  both  these  gentlemen  were  wrong.  Were  the 
patents  prior  to  1S80  actually  in  use  up  to  that  time  ! 

Mr.  FINLAY  :   Yes,  bul  it  was  found  that  there  was 
to  make  then,  successful. 

The  MASTER  of  the  ROLLS  :   And  you  say  that  this  something  was 
red  by  and  embodied  in  Muirhead's  American  patent  of  1880  !     It 

is  curious  that  this  question  was  never  asked  to  any  of  the  witnesses  by 

either  side. 

Mr.  FINLAY   was  pr ling  to  read  so more  evidence  when 

The    MASTED    of  the    ROLLSsaid:    We  are  really  all    saturated   with 

electricity.     Will  no  one  refer  us  to  his  Lordship's  judgment  below,  and 

I I  °ul  to  us  what  it  is  he  is  said  to  have  done  wrong  '     If  there  is  anv 

doubl  ...  to  the  similarity  of  these  two  patent?  (he  patentee  is  entitled  to 
"  I  the  burden  of  satisfying  us  that  they  are  identical  beyond  all  doubl 
lies  upon  the  appellants. 

After  some  further  evidence,  the    M  V.STER  of  the  ROLLS  refers  to 
Mr.  Justice  Kennedy's  judgment,  viz.,  "The  claim  ,.1  the  1880  pati 
one  ol   the  narrowi   1   kind,  and  was  for  a  particular  combination  only. 

Thi    eh in     forming  il   were  admittedly  old,     ' My  invention,'  says  the 

patentee  'relate  to  duple:  tele  rapli  ol  the  class  worked  in  the.  bridge 
or  differential  system  I  The  objeel  is  more  especially  to  reduce  the 
retard  itioi  .   the    1 .1  ol  transmission  on   sub- 

marine lines,  which  endi    1  attain   03   certain  novel  combinations  of  old 
'.'..hue     el   .-in   In  the  claims  al    the  end  ol   the    pecifioatiou.' 

The  defendants,  in  ordei    to    u .1    must   establish  beyond  all    doubl 

thai    ibis  particular  combination  of  old  instrumentalities,  the  worki 

which  undoubtedly  produce. 1  nm. 

obtained    uefon         ,      ,        ;   ,,,,,1   ,,,    ,|„.'  ri,yu,r  ,,;,,,.,,,    ,,,   |o;,,.     put 

of  ad 

justment     that  wo    the  mainl  lining  the  balan.  e,   He  was  satisfi.  .1  upon  the 

itnos  .    thai  the  introduction  ofthe  three-terminal 

•  ..I  al   the  apex  of  the  brid 

therefore  ...    u.  b  o  po  iti  m    1    uol  morel}  to  afford  umcient 

'" .."    ol    varying  tb  10  ...   the  1  itio  whi<  1. 

bul  al   ■   to   maintain  the   sum  ol    the   resistances  ol    the    two 

bridge  an a  tanl  >■ .  .1  ml  pari  ...  the  1880  1  ombination." 

TheMASTERol  the  ROLLS,  having  read  this  pa  age,  said  that  the 
learned  jud  e  had  cleat  Ij  idopted  the  vim  expn  -  ed  bj  Sir  r.  Bram 
wellaudDi    Hopkinson   thai   .1   waB  most  important  that  the  si 1   the 


vas  something  wanting 
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resistances  should  he  constant,  and  the  appellants  would  have  to  i 
him  thai  in  doing  bo  Mr.  Justice  Kennedj  was  wro 

Mr.  KIM. AY  proceeded  to  point  out  that  Fig.  2  of  the  1876  patent 
was  nol  the  same,  and  did  not  comprise  the  i  omhination  contained  in  that 

of  1880. 

The  MASTEK  of  the  ROLLS:  Is  there  anj  evidence  that  anyone 
ever  used  Fig.  2  of  1876  between  then  and  1880  ! 

Mr.  l'INLA\  :  Ii  was  never  used  except  experimentally. 
Lord  Justice  LOPES:    It'  you  are  right  in  Baying  that  the  patent  ol 
1876  was  not  a  patent  for  a  combination  it  carries  you  a  long  way,  but   1 
am  far  from  agreeing  with  that  contention  a 

This  practically  concluded  Mr.  Finlay's  argument. 
Mr.  BOUSFIELD,  Q.C.,  M.P.,  followed  The  invention,  he  Baid,  that 
was  claimed  in  the  American  patent  of  1880  was  for  a  combination  a 
particular  arrangement  of  old  elements.  The  resistance  in  the  bridge 
arms  in  the  English  patent  of  1876  used  to  be  as  much  as  5,000  ohms, 
while  now,  by  the  arrangement  described  in  the  patent  oi  1880,  it  was 
enormously  reduced.  Again,  one  of  the  chief  elements  of  the  su 
the  1880  patent  was  the  capacity..!'  readily  varying  the  ratio  ot  resist- 
ances toanj  degree  required.  By  the  use  of  the  rheostat  at  the  apex  of 
the  bridge  anna  you  could  vary  the  ratio  at  will  in  a  moment. 

Lord  Justice  LOPES:  But  is  it  not  the  introduction  of  the  condensers 
into  the  bridge  arms  that  really  gives  you  the  reduction  of  resistances  ' 

Mi  BOl  SFIELD:  No,  my  lord— but  that  is  a  different  point  from 
that  with  which  [am  now  dealing.  Iu  Fig  2  of  the  1876  patent,  you 
have  the  resistance  coils  between  the  condensers  and  the  terminals  of  the 
cable,  and  the  artificial   cable   respectively— and  it    is    the  placing. if  the 

,1 jtat  at  the  apex  of  the  arms  that  enables  you  to  dispense  with  those 

ince  coils,  and  so  maintain  the  sum  of  the  resistances  in  tin-  bridge 
arms  constant. 

Lord  Justice  LOPES  :  In  Fig.  2  (1876)  there  are  the  condensers  in  the 
arms,  if  you  then  add  the  rheostat  at  the  apex  as  in  Fig.  2  1883  ,  would 
you  not  get  the  same  results  ' 

Mr.  BOUSFIELD  :  True,  if  you  alter  the  entire  arrangement  of  the 
apparatus  in  Fig.  2  ^  1876 1  so  as  to  be  the  same  as  that  shown  in  the  1880 
figure  the  results  would  be  the  same  ;  but  that  new  arrangement  is  the 
very  combination  that  we  say  we  describe  anil  claim  in  our  1880  patent. 

Lord  Justice  KIGBY  :  Is  it  a  part  of  your  combination  to  use  a  con- 
denser in  connection  with  the  receiver  ! 

Mr.  BOUSFIELD  :  Most  certainly  it  is.  But  assuming  that  that  was 
included  in  a  combination  in  the  1876  patent,  by  the  arrangement  therein 
described  they  never  could  work  without  resistance,  in  the  bridge  arms. 
They  were  met  in  those  days  with  two  conflicting  consequences.  \i/.. 
high  resistance  good  for  balance  but  bad  for  signalling.  Now.  how  was 
that  difficulty  overcome  !  Why.  by  taking  out  the  resistance  coils  from 
the  bridge  arms,  as  shown  in  Fig.  2  (1876),  and  what  enabled  that  to  be 
done  !     The  placing  of  the  rheostat  at  the  apex  of  the  bridge  arms. 

Lord  ESHER  :  It  is  suggested  to  you  that  Fig.  2  (1880)  is  the  same  as 
Fig.  2  (1876).  as  it,  too,  shows  condensers,  and  also  resistance  coils  in  the 
bridge  arms  ! 

Mr.  BOUSFIELD  :  That  is  so  ;  the  reason  for  that  IS  the  prudence  of 
the  patentee  ;  for  had  he  not  there  shown  them  so  arranged  (as  well  as  the 
arrangement  without  them,  in  his  Fig.  3),  an  infringer  could  have 
got  over  Fig.  3  by  using  mere  nominal  resistance.-,  say  five  ohms. 
in  his  bridge  arms,  such  resistances  being  so  low  that  with  the  re-t  ni 
the  patentee's  arrangements  he  would  have  obtained  practically  equal 
results,  while  he  would  have  been  able  to  say  his  arrangement  was 
different.  He  therefore  described  and  drew  Fig.  2  merely  for  pur- 
poses of  protection— he  say-  in  the  text  that  he  prefers  the  other 
means  Fit'.  3i.  The  evidence  of  Muirhead  and  Taylor  was  that  uuti) 
1880  no  one  ever  thought  of  eliminating  the  old  resistance  coils  from 
the  bridge  arms.  The  learned  counsel  went  on  to  point  out  the 
ance  of  keeping  the  sum  of  the  resistances  in  the  bridge  arms  constant. 
The  learned  counsel  went  on  to  argue  that  seeing  that  the  patentee  in  his 
specification  of  1876  hail  taken  up  some  three-fourths  of  the  letter-press 
with  graphic  descriptions  of  different  means  for  adjusting  balance,  ii  was 
not  open  to  the  Court  to  infer— as  asked— that  because  he  had  nol  men- 
tioned the  rheostat  or  its  position,  the  patentee  had  assumed  it  to  be  then 
common  knowledge.  Throughout  the  specification  18/61,  both  in  the 
letter-press  and  in  the  diagrams,  whenever  the  patentee  described  an 
"adjustable'  resistance  he  wrote  the  words  "adjustable  balance  ;  there- 
fore when  he  used  the  word  "  resistance  "  only  he  meant  something  else. 
Lord  Justice  LOPES :  If  you  look  at  Fig.  1  1880  you  will  see  thai 
there  the  rheostat  is  shown  at  the  apex,  and  that  Fig.  1  is  what  tic- 
patentee  says  was  known.  . 

Mr.  BOUSFIELD  :  Y/es,  but  that  is  not  what  was  known  in  18/6,  hut 
what  Muirhead  discovered  just  about  1880,  and  what  Id  him  (..takeout  that 
patent.  That  assumption  of  prior  knowledge  on  this  point  has  been  the 
fallacy  of  the  whole  of  my  friend's  arguments. 

In  conclusion,  the  learned  counsel  pointed  out  ths  be  1H/6 

specification  the  patentee  had  said  he  claimed  all  the  combinati 
apparatus  he  therein  described,  it  could  not  possibly  be  held  tha 
eluded  the  one  claimed  in  1880.  He  had  worked  oul  whal 
,.  combinations,  taken  three  at  i  time,  of  the  different 
comprised  in  both  these  inventions,  and  the  result  was  2,300  !  I 
seriously  argued  that  the  patentee's  claim  in  1876  covered  i 
all  of  these  ? 

Lord  ESHEB  :   '  if  com ie  not. 

sir.  R.  WEBSTER  then  replied  for  the  app.-ll.nit-,  conb 
the  evidence  the  Court  ought  to  hold  that   these  two  patents    ■ 
ciently  identical  to  firing  into  operation  thi 

enacted  that  in  such  a  case  the  American  patent  would  expire  al  the   a 

time  as  the  English  .me.. f  1880.     Referring  the  Court  to  the    pecification 
of  1880,  he  said  there  was  only  one  way  of  reading  it,  :  viz.,  that  it  wa-  for 


putting  the  cond nto  th   brid       i  m    and  then  bj    o  reducing  the 

reai  tances  as  to  get  a  reduction  in  the  rel  irdation  of  the  signals. 

Lord  ESHER  :  Why  not  an  invention  foi   the  combination  of  all  these 
>| ified  elements  arranged  in  thi   particulai  <  ribed  1 

Sir  R.  WEBSTER :  There  is  nothing  in  the    pecification  al  oil 

for  in  tance,  that  you  are  to  place  you:  rl tat  al  theapi     ol  the  bridge 

arms.     [I     '  ;,;  e  all  thosi 

ii  ;  all    without    them    are   not    nil'  invention.      The 

American   law  enacted   thai    if  tl isence  of  the  later  invention  was 

included  in  the  earlier  foreign  patent  the  Ami  dd  only  last  ta 

long  as  thai   foreign  one  ;  mere  additional  improvement     would  not  save 

the  American  patent.     What .  then,    ,  ,     tl here!     Was  there  in 

the  1876  patent  a  claim  to  substantially  the   ame  essential  invention  u 

med  in  that  of  1880?     He   lubmitted  thai  on  the  evidence  there 

wa   .  leai  Ij    in  h  a  i  e  emblance  betv,  i  nd  that,  there 

fore,  by  operation  of  American   law  the  appellants  night  to  succeed,  and 

i  hi    i  id  ■ "i  in  thi   l  ourl  below  should  be  re 

The  Courl  said  thai  they  would  lake  time  to  consider  their  judgment. 


Edison  Bell  Phonograph  Corporation    Limited). 

,\i  Glasgow,  on  Friday  last,  the  n rd  was  closed   by  Lord  Stormonth- 

Darling,  in  an  action  iu  which  the  Edison  Bell    Phonograph  Corporation 

Limited  .  London,  seek  to  interdict  David  M'Kinnon,  of  ECilmai :k,  from 

infringing  letters  patent  No.  6,027,  1886,  granted  to  .lame.  Fate  Johnson, 
47.  Lincoln's  Inn-fields,  London,  for  "  i  ttus  '"'"' 

recording  and  reproducing  speech  and  other  Bound,"  which  was  assigned 
in  1892  to  the  Edison  United  Phonograph  Company,  who  assigned  it,  to 
the  pursuers  in  1893.  The  defender  replies  thai  the  alleged  invention  is 
invalid,  because  il  was  not  new  at  the  date  of  the  letter-  patent,  espi 
in  regard  P.  the  use  of  wax  and  the  method  of  engravingor  cutting  the 
re.  ords  in  a  waxy  or  amorphous  and  alightlj  cohesive  .-id. -tan.  e. 


Newington,  Priddle  and   Co.  (Limited)  v.  Anders  Telephone 
Company  (Limited). 

In  this  case,  heard  on  Thursday  in  the  1 1  Mayor's  Court,  Guildhall, 

London,  the  plaintiffs  claimed  the  amount  of  an  account  for  telephone 
instruments,  &c,  supplied,  and  there  was  a  counter-claim  by  the  defen- 
dants for  £410.  lis.  lid.  for  L.ss  of  sale  on  alleged. defective  instrument  -. 
establishment  expenses  during  period  of  non-arrival  of  the  receivers,  &c. 
Mr.  Holloway  appeared  for  the  plaintiff's,  whose  claim  was  admitted  sub 
ject  to  the  counter-claim.  By  consent  of  the  parties  a  formal  verdict  was 
returned  for  the  plaintiffs  on  the  claim  and  for  the  defendants  oil  the 
counter-claim,  subject  to  a  reference  of  the  counter-claim  to  Mr.  David 
Harrison  (the  Assistant  Registrar  ,  who  was  given  full  power  to  deal  with 
all  questions. , 

Cassel  Gold  Extracting  Company  (Limited)  v.  Cyanide  Gold 
Recovery  Syndicate  : Limited   and  Other;?. 
In  the  Chancers    Division  yesterday,  before  Mr.  Justice  Romer,  judg. 
ment  was  given  in  the  above  action.  .  . 

The  learned  JUDGE  said  the  patent  could  nol  be  sustained.  Ibein 
vention  claimed  was  a  simple  one— for  the  application  of  a  solution  con- 
taining cvanogen  so  as  to  dissolve  the  gold  and  silver  in  powdered  ores. 
Leaving  aside  the  silver,  the  patent  was  really  for  an  alleged  discovery 
that  a  solution  containing  cyanogen  could  be  used  to  dissolve  out  the 
line  .-..Id  in  powdered  ore/  His  Lordship  stated  shortly  the  public  know- 
ledge at  the  date  of  the  patent,  and  said  that  for  some  time  after 
wards  the  patent  was  not  commercially  worked,  until  the  patentees  dig- 
,,,.,.,,.,  I  and  patented  a  new  method.  Moreover,  an  American  patent,  taken 
out  by  oneRae  in  1867.  was  published  here  before  the  date  of  the  phuntiHs 

patent.     An  American  patent  of  one  Simp-.,,,  ,  iken  m 

been  previously  published  in   this  country.     There  was,  therefore,  no  real 
invention   in   plaintiffs' so-called  discovery.     The  scientific  eviden 

eol  the  plaintiffs'  patent  no  invention 

;,,,!  ,  ,<Ji  covei  that  a    oluti  m  of  cyanide  oi   pots    mmcould  be 

Wand   lilvei    in  crushed  ore.      I  -  .„■„„, 

mi,.,   he  dismiss,-,!    with    c.sts.   except    that    the   plamt.tls   must    have    the 

to  the  denial  of  iofringement,  as  to  which  the  deft  ndauts  had  put 

the  plaintiffs  to  unnecessary  expense. 

Judgmi  ni  accordingly. 


Western   and  Brazilian  Telegraph  Company  (Limited).— 
The  Directors  oi   this  Company  received  yesterday  from  their 
representative  in  Rio  de  Janiero,  the   following  communn 
marked  "  Urgent ":—"  Bill  presented   vest.  mgress 

iy  (November  8th)  in  Di  •  nthor- 

ising  the  Government  to  purchase  at  once  the  Western  and 
,,,  Telegl  'i-li  Company  under  conditions  of  I  lause  14, 
Decree  5,270  of  April  26,  1873,  of  the  Western  Company  8 
Concession,  and  to  emit  special  telegraph  Bonds  value  A1UU 
sterling,  bearing  interest  at  5  per  cent,  per  annum  for  tins 
purpose." 
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TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  above  heading  must  reach  the  Office 
not  later  than  first  post  Thursday  morning.  New  Catalogues, 
Price  Lists,  and  similar  matter  should  be  sent  early  in  the  week.] 

NEW  BOOKS  AND  EDITIONS. 

Tlie  following  N<  w  Boohs  and  Editions  of  "  The  Electrician"  Series  'an 
l,  obtained  of the  Booksellers  or  direct  fnm  tin  Publishing  Offices: — 

Laboratory  Notes  and  Founts. — With  the  above  title,  we  have  in 
preparation  a  set  of  Elementary  and  Advanced  Notes  and  Forms  for  use  in 
Electrical  Engineering  classes.  These  have  been  prepared  by  Dr.  J.  A. 
Fleming,  and  will  be  found  of  great  service  to  Teachers,  Demonstrators,  and 
Students.  They  are  prepared  with  the  object  of  saving  the  time  of  the 
teacher  and  his  assistants,  and  to  serve  as  a  record  of  the  work  done  by  the 
student.     A  full  prospectus  can  be  obtained  post  free. 

The  1394  Edition  of  "The  Electrician"  Electrical  Trades'  Directory 
and  Handbook  contains  1,000  closely-printed  pages,  and  several  new  and 
useful  features  have  been  added.  The  price  of  this  edition  of  the  Directory 
and  Handbook  is  now  Bs.  post  free  ;  abroad  5s.  6d.  The  1895  edition  is  in 
active  preparation,  and  subscription  and  advertisement  orders  should  now 
be  sent  in. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &e.  Price  7s.  Cd. ,  post 
free.     Prospectus  post  free. 

"Electric  Motive  Power." — A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  will  be  ready  on  Nov.  19th.  It  will  contain  the  latest  infor- 
formation  respecting  the  application  of  electric  energy  to  mining  purposes, 
in  which  the  author  has  had  much  experience.  The  book  is  well  printed, 
on  good  paper,  and  will  contain  some  2S0  illustrations,  a  large  proportion 
of  which  have  been  specially  made  for  the  book.  The  price  is  10s.  6d., 
post  free  lis.  (abroad  lis.  0d.).     Orders  can  now  be  received. 

"The  Art  of  Electrolytic  Separation  ok  Metals."— A  second  issue 
of  Dr.  Gore's  book  is  being  printed,  and  will  shortly  lie  ready.  Price 
10s.  6d.  post  free. 

Tenders  Invited. — Our  advertisement  columns  contain  an 
announcement  that  tenders  are  invited  for  the  supply  of  various 
fittings  and  materials  used  in  installation  work.  All  inquiries  are 
to  be  made  in  the  first  instance  to  "Electrical  Contractor,"  office 
of  this  paper. 

The  St.  Pancras  Vestry  are  prepared  to  receive  tenders 

for  the  supply  and  laying  of  armoured  cable  mains,  and  for  the 
extension  of  underground  sub-station  building.  All  particulars 
can  be  obtained  at  the  offices  of  Prof.  H.  Robinson,  13,  Victoria- 
street,  Westminster,  S.W.,  and  tenders  must  reach  Mr.  Albert  E. 
Pycraft,  Chief  Clerk  to  the  Vestry,  Vestry  Hall,  Pancras-road, 
N.W.,  on  or  before  Thursday,  the  22nd  instant.  Some  further 
particulars  appear  in  our  advertisement  columns. 

The  Cheshire  Lines  Committee  require  tenders  for  the 

supply  of  telegraph  material,  instruments,  wire,  &c.  Tenders  are 
to  be  in  by  December  1st. 

Tenders  Received. — The  Special  Electric  Lighting  Committee 
of  the  Islington  Vestry  reported  at  the  last  meeting  of  the  Vestry 
that  they  had  accepted  the  tender  of  Messrs.  Moreland  for  the 
supply  of  the  ironwork  required  for  the  erection  of  the  central 
electric  station  for  £1,936,  and  recommending  that  the  seal  of  the 
Vestry  be  affixed  to  the  formal  contract.  An  amendment  was, 
however,  moved  referring  the  matter  back  to  the  Committee,  as  it 
was  believed  that  the  work  could  be  done  at  a  much  lower  price. 
It  was  stated  that  Messrs.  Moreland's  tender  was  the  lowest  of  four 
received,  and  that  everything  had  been  done  properly,  but  the 
amendment  was  carried,  and  the  Committee  wore  given  power  to 
advertise  for  fresh  tenders  if  necessary. 

Sales  v.\  Auction,  Messrs.  Wheatley  Kirk,  Price  and  Goulty 
will  shortly  sell  by  auction  at  the  Deptford  Central  Lighting 
Station,  Stowage  Wharf,  Deptford,  S.E  ,  a  quantity  of  surplus 
plant  and  stock  for  the  London  Electric  Supply  Corporation 
(Limited).     Pari  iculars  appear  in  another  column. 

Messrs.    Puller,    Horsey,  Suns  and  t'asscll  will   sell  by 

auction  <m  Wednesday,  the  L'Sth    inst.,  at    1  o'clock,  at  their  offices, 

11,  Billiter-square,  B.C.,  some  nearly  now  modern  electric  lighting 
plant,  to  he  ih>puscci  oi  ow  ing  in  the  space  being  required  for  other 
put  poses.  Pari  iculars  ate  given  in  our  advertisement  columns,  and 
all  further  information  can  he  obtained  of  the  auctioneers,  11. 
Billiter-square,  E.C.  ;  or  of  M,-.  n.  Cuthberl  Ball,  46,  <,>uccu 
Victoria    treet,  E.C 

Liquidations.  The  petition  of  the  Bedford  Engineering  Com- 
pany lor  the  compulsory  winding-up  of  .1.  <:.  Statter  and  Co 
(Limited)  came  befon  ''1'  -in  tice  vaughan  Williams  on  Wednes- 
day. The  petition  was  opposed  on  the  grounds  that  the  creditors 
would  suffer  bya  winding  up.  aid  thai  negotiations  were  pending 

to  enable  the  i ' pun  t , .  . i i  ,  .  [ness  and  thus  acquire 

assets  to  satisfy  the  whole  oi  its  en  ditora  ;  and  Ins  lordship  ordered 
it  to  stand  m  ei  for  a  t ghl 

Bankri  in  \ .     Monday,  the  19th  inst.,  is  the  last  da)  foi  sending 

in  claims  again  I  the  i   ' t  John  I  [em  j  Brown,  electrical  cabinet 

case  maker,  ol  L6,  South  ttreet,  and  L6,  A.rchei  street,  I  [alifax,  bo 
Mr. Thomas  England,!  official  Receivi  r,  Townhall  chambers,  Halifax. 


Bankri  ptcy. — The  following  are  the  principal  creditors  of 
William  David  Gooch,  lately  carrying  on  business  as  an  electrical 
engineer  at  3,  Victoria-mansions,  Westminster,  S.  W.  :  — 

Anglo-American  Brush  Company,  London  £550    0    0 

Beale,  W.,  London 130    0    0 

Edison-Swan  Electric  Light  Company  (Limited),  London    130     0     0 

Gooldeu  and  Edmonds    50     0     0 

Guleher  Electric  Light  and  Power  Company  (Limited),  London.  108    0    0 

Hunter,  E.,  London     100     0     0 

Kent,  J.  V.  M.,  London  70    0    0 

Michael  and  Gerrell,  London 417     0     0 

Martin,  W.,  London    50    0    0 

Pa  terson  and  Cooper,  London   110     0     0 

Sharp,  P.,  London   220     0     0 

•Sewell  and  Co.,  Manchester  80    0    0 

Siemens  Uros.  and  Co.  (Limited^,  London  774     0  10 

Westminster  Trust  (Limited  i,  London     300     0     0 

Woodhouse  and  Rawson,  London 160     0     0 

W.  T.  Glover  and  Co.,  Manchester  58  13     0 

The  total  liabilities  are  returned  at  £4,365.  10s.  8d.,  and  the  assets 
at  nil. 

On  Monday  the  first  meeting  of  creditors  in  the  estate 

of  Woilliard,  Scarborough  and  Co.,  electrical  engineers,  Wade- 
street,  Halifax,  was  held  at  the  offices  of  the  Halifax  Official 
Receiver.  The  statement  presented  showed  liabilities  £530. 17s. lid., 
and  assets  £203.  16s.  10d.,  leaving  a  deficiency  of  £327.  Is.  Id.  It 
was  stated  that  the  bankrupts  began  business  in  January  last  with- 
out capital,  except  a  few  tools,  which  they  valued  at  £20.  They 
borrowed  £l00  on  commencing,  and  this  amount  was  still  owing. 
There  were  seventy  unsecured  creditors.  For  loans  and  interest 
the  sum  of  £204.  14s.  was  due,  and  on  account  of  trade  items 
£326.  3s.  lid.  The  bankrupts  alleged  as  the  cause  of  insolvency 
"  want  of  capital  "  ;  but  they  state  that  they  only  became  aware  of 
their  insolvency  on  the  day  they  filed  their  petition.  Each  debtor 
had  drawn  a  salary  of  35s.  per  week  from  the  concern.  The  books 
of  accounts  appeared  to  cover  the  whole  period  of  trading.  No 
resolutions  were  passed  by  the  meeting,  and  the  estate  was  left  in 
the  hands  of  the  Official  Receiver  for  realisation. 

A  first  dividend  of  Is.  in  the  £  in  the  bankruptcy  of 

Dan  Rylands,  of  Barnsley,  will  be  payable  on  the  14th  inst.  at  the 
Official  Receiver's  Offices,  Figtree-lane,  Sheffield. 

Appointments  Vacant. — The  Corporation  of  Cardiff  require  a 
practical  man  to  take  full  charge  of  the  machinery  at  their 
electricity  works,  and  applications  must  be  sent  in  by  the  14th 
inst. 

Correction. — The  reference  made  in  a  Trade  Note  lest  week  to 
the  order  received  by  Messrs.  Connolly  Brothers  for  electric  light 
cable  should  have  referred  to  the  Oldham-street  extension  of  the 
Manchester  Corporation's  electric  lighting  scheme,  and  not  to  the 
( >ldham  Corporation's  electric  lighting  scheme. 

Recent  Installations. — Messrs.  S.  Dixon  and  Son,  of  Leeds, 
arc  lighting  Dewsbury  workhouse,  and  have  fitted  between  800  and 
900  incandescents  and  a  large  steam  generating  plant  and  battery 
of  E.P.S.  accumulators.  The  same  firm  have  recently  fitted  500 
incandescents  in  the  premises  of  the  Yorkshire  Penny  Bank, 
recently  opened  by  the  Duke  and  Duchess  of  Devonshire,  and 
about  150  incandescents  and  30  arcs  on  the  three-wire  system  at 
the  large  Bank  Mills  of  Messrs.  Roberts,  Mart  and  Co.,  Leeds. 
The  steam  engines  in  each  case  are  of  Marshall's  make,  with  Green- 
wood and  Batley  dynamos  and  E.P.S.  accumulators. 

Ventilators.— Messrs.  Baird,  Thompson  and  Co.  have  recently 
secured  several  important  contracts  for  their  improved  designs  of 
ventilators,  including  the  steamship  "Islam,"  for  the  Japanese 
Government  :  St.  Bartholomew's  Hospital,  London  ;  the  Municipal 
Buildings,  Burton-on-Trent,  &c.  A  new  catalogue  is  now  in  the 
press,  and  will  shortly  be  ready. 

A  Nbw  Switch.  The  "Elieson"  Electrical  switch  (Limited) 
arc  now  placing  on  the  market  the  "  Elieson  "  switch,  for  which 
several  advantages  are  claimed. 

Vulcanised  Fibre.  Messrs.  Mosses  and  Mitchell  have  just 
issued  a  neat  pamphlet  giving  particulars  and  prices  of  then-  patent 
vulcanised     fibre.        The    information    given     includes    weights     of 

sheets,  particulars  of  uses  to  which  the  material  can  be  applied, 
range  ol   Bizes,   special   shapes,   with  accompanying   illustrations. 

I  In  let  cancels  all  previous  ones,  and  can  be  obtained  on  appli- 
cation at  the  offii  ■    .  68  71,  Chiswell  street,  E.G. 

Calculating  Machines      We  have  received  from   Mr.  Charles 

Bradbury,  of  249,  High  Hoi  horn,  I. i..n.  w  c  .  a  circular  relating 

to  the  "  Lnni\  i    i     calculating  machine,  for  which  Mr.  Bradbury 

is    the    sole   agent    m    this    country.       It    is  claimed  t    l   the  machine 

that    by  a  very  simple  iiiechanic.il    process    it    performs,  with    case, 

rapidity,  and  absolute  accuracy,  the  laborious  and  fatiguing  work 
.it  calculating,  cither  in  plain  figures  or  decimals,  up  to  13 

for  the  smaller  machine  and  to  L8  figures  in  the  larger,  The 
machine  is  handy  in  si.,o,  and  can    he  worked    on    a    tabic   or  desk. 
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It  certainly  appears  very  simple  in  construction,  and  is  well  built. 
Amongst  the  testimonials  received  by  Mr.  Bradbury  are  included 
the  names  of  Profs.  C.  V.  Boys,  A.  S.  Herschel,  and  I".  J.  Smith, 
mil  also  from  C.  S.  Loch,  Vice-President  of  the  Royal  Statistical 
Society.  The  machine  has  been  supplied  to  many  of  the  principal 
Govi  rnment  departments  and  municipal  authorities  throughout  the 
country,  as  well  as  to  a  number  of  leading  linns. 

Price  Lists.  -Messrs.  Pyke,  llairis  and  Co.  (Limited)  have  now 
ready  their  new  list  of  alternating  and  continuous  .-unci  it  dynamos, 
alternating-current  and  low-tension  transformers,  small  "  com- 
bination transformers,  flame  spark  coils,  condensers,  &c  ,  copies 
of  which  can  be  obtained  on  application  to  the  olliccs,  33,  New 
Tothill-street.  Westminster,  S.W. 


ABERDEEN. — The  Town  Council  have  decided  to  extend  the  elec- 
tric light  plant  as  recommended  by  Prof.  Kennedy,  and  alluded  to 
in  our  last  issue. 

BELFAST. — Some  time  ago  the  Great  Northern  Railway  Company 
put  down  an  installation  of  the  electric  light  for  the  inspection  of 
cattle  before  shipment  at  night.  At  the  meeting  of  the  Harbour 
Board  on  Tuesday  inquiry  was  made  as  to  the  result  of  the  corre- 
spondence with  the  Northern  Counties  Railway  Company  on  the 
same  subject.  The  secretary  to  the  Board  read  the  reply  from  the 
manager  of  the  Northern  Counties  Company,  which  was  to  the 
effect  that  while  there  was  no  doubt  the  Directors  would  be  willing 
to  do  anything  to  meet  the  requirements  of  the  traffic,  he  found 
upon  inquiry  that  practically  no  cattle  arrived  at  their  station  after 
sunset  ;  and  it,  therefore,  seemed  that  there  was  no  necessity  for 
installing  the  electric  light  for  inspection  purposes.  It  was  pointed 
out  by  some  of  the  speakers  that  the  fact  that  there  was  no  cattle 
arriving  after  dark  at  the  Northern  Counties  Company's  ter- 
minus was  probably  largely  because  there  were  no  facilities  for 
inspection  at  night,  and  after  some  discussion  it  was  decided  to 
refer  the  reply  of  Mr.  Cotton  (the  manager  of  the  Northern  Coun- 
ties Railway  Company)  and  the  question  generally  to  Committee. 

At    the    last    meeting   of    the   City    Council      the     Electric 

Committee  reported  that  satisfactory  progress  was  being  made 
with  the  electric  light  works,  and  that  they  had  already  received 
applications  from  private  consumers  for  about  a  fourth  of  the 
current  which  could  be  generated  by  the  plant. 

Blackburn. — A  petition  from  tradesmen  in  Darwen-street  that 
the  electric  light  be  extended  to  that  thoroughfare  has  been  referred 
by  the  Town  Council  to  the  Parks'  Committee  for  consideration. 

Carlisle. — The  Town  Council  have  decided  that  either  Brock- 
bank  s-y  ardor  Boustead's-grassing  would  be  the  best  site  for  the 
central  electric  lighting  station,  and  will  make  their  final  choice 
from  these  places. 

China. — It  will  doubtless  come  as  a  surprise  to  Manchester 
(says  the  Weslminsh  r  Gazette)  to  learn  that  at  this  moment,  in  the 
midst  of  an  anxious  military  crisis,  the  erection  of  new  spinning 
plant  is  serenely  in  progress  in  different  parts  of  China.  Some  of 
the  mills  are  being  provided  with  the  electric  light,  and  there  is 
every  probability  that  an  attempt  will  be  made  to  run  the  spindles 
themselves  by  means  of  electromotive  power.  In  these  matters 
the  Chinese  are  content  with  nothing  but  the  best,  and  some  of 
the  appointments  in  their  newest  factories  would  put  to  shame  the 
obsolete  characteristics  of  many  mills  that  still  exist  in  Blackburn 
and  <  )ldham. 

I'm  vn;y  House  Lighting. — Houghton  Hall,  Norfolk,  the  seat 
of  the  Walpole  family,  has  recently  been  fitted  out  complete  for  the 
electric  light  by  the  Planet  Electrical  Engineering  Company.  The 
installation  consists  of  over  500  lG-c.p.  incandescents,  and  several 
arcs.  The  generating  plant  is  supplied  in  duplicate,  and  includes 
two  16-H.P.  oil  engines,  and  two  sets  of  accumulators  of  sullicient 
capacity  to  keep  the  whole  of  the  lamps  going  for  a  considerable 
period.     The  work  has  been  carried  out  under  the  supervision  of 

the   Company's   engineer,    Mr.   A.    L.     Shepherd. Messrs.    S. 

Dixon  and  Son,  of  Leeds,  are  lighting  Mr.  W.  Bertram's  new 
mansion  at  Harrogate,  wi.h  100  incandescents  from  8  to  oO  c.p., 
and  the  residence  of  Mr.  R.  Kelly,  al  Harrogate,  for  both  of  which 
installations  complete  generating  plant  is  supplied,  the  first  of 
steam,  the  second  of  gas,  and  each  includes  a  battery  of  E.P.S. 
accumulators. 

Croydon.-  At  the  last  meeting  of  the  County  Council  the 
General  Purposes  Committee  recommended  the  adoption  of  the 
following  suggestions  with  regard  to  an  electric  light  installation  : — 
"(a)  That  the  Corporation  should  arrange  with  some  Company  of 
undoubted  stability  to  establish  an  installation  for  the  compulsory 
area,  at  such  contract  price  as  the  consulting  engineer  of  the  Cor- 
poration might  approve,  (b)  That  th<-  Corporation  should  find  the 
necessary  capital  for  the  above  purpose,  (c)  That  the  Company 
should  undertake  to  work  the  undertaking  for  a  term  of  years 
to  be  agreed,  and  to  maintain  the  plant  in  thorough  working 
order,  taking  the  revenue  to  bo  derived  from  the  undertaking', 
and   satisfactorily   guaranteeing   to    pay   to   the   Corporation   in- 


terest and  sinking  fund  upon  the  capital  expended,  (d)  That 
power  should  be  reserved  to  the  Corporation  to  take  over  the 
undertaking  from  the  Company,  upon  terms  b  d  at  an 

earlier  date  than  the  expirj  oi  the  period  stipulated  in  the  firs! 
instance."  If  the  foregoing  recommendations  were  adopted  the 
Committee  recommended  thai  the  sub-committee  be  auth 
to  retain  and  advise  with  a  consulting  engineer,  to  make  all 
needful  inquiries,  and  to  report  further.  The  Chairman  of  the 
Committee  made  a  lengthy  explanation  on  the  report,  and  pointed 
out  that  in  every  case  where  the  municipal  authority  had  acquired 
the  electric  light  there  had  been  a  profit  in  a  short  time.  Several 
members  seemed  uncertain  whether  the  Corporation  were  to  pay 
for  the  carrying  on  of  the  work,  and  asked  for  more  information. 
The  Chairman  of  the  Committee  and  the  Town  Clerk  explained 
that  the  Corporation  were  to  find  the  money  for  the  installation 
only,  and  were,  therefore,  not  risking  the  ratepayers'  money. 
Eventually,  after  a  considerable  discussion,  the  recommendations 
of  the  Committee  were  carried  by  a  large  majority. 

Derby. — At  a  meeting,  last  week,  Councillor  E,  Haslam  said 
that  there  were  already  7,000  incandescent  lamps  installed  in  the 
town,  and  application  had  been  made  for  3,000  more.  A  new 
engine  was  being  put  down,  but  he  was  afraid  that  in  three 
months'  time  the  demand  would  exceed  the  supply, 

Ealing. — At  the  last  meeting  of  the  Local  Board  it  was  moved 
that  the  proposed  extension  eastwards  of  the  electric  light  cable  bo 
postponed,  and  that  the  proceedings  in  connection  with  the  pro- 
posed further  loan  be  dropped,  but  after  some  discussion  the 
motion  was  lost,  and  the  work  will  be  gone  on  with. 

The  Electric  Light  in  Gas  Works. — The  electric  light  has  been 
installed  in  the  purifying  department  of  the  Heckmondwike  Gas 
Works,  the  object  being,  says  the  Leeds  Mercury,  "to  illuminate 
the  shed  without  the  dangers  which  the  use  of  the  ordinary  gas 
light  exposed  the  place  to." 

Exhibition  Awards. — The  Maschinenfabrik  Oerlikon  have  re- 
ceived gold  medals  for  their  exhibits  at  the  Lyons  and  Antwerp 
International  Exhibitions. 

Fermoy. — At  the  last  meeting  of  the  Commissioners  complaint 
was  again  made  of  the  quality  and  price  of  the  gas  supplied  by  the 
local  company  :  and  the  Clerk  was  instructed  to  fix  a  day  for  their 
consulting  electrical  engineer  to  attend  and  lay  before  them  his 
views  on  the  subject  of  the  electric  lighting  of  the  town. 

Gloucester. — At  the  last  meeting  of  the  City  Council  the  Town 
Clerk  reported  that  the  two  companies  which  had  given  notice  of 
their  intention  to  apply  for  a  Provisional  <  irder  in  respect  of  the 
city  had  withdrawn  their  notices. 

Hampstead.  —  At  the  last  meeting  of  the  Vestry,  the  Electric 
Lighting  Committee  reported  that  they  had  agreed  to  the  request 
of  the  Committee  of  the  Metropolitan  Asylums  Board  to  be  sup- 
plied with  the  electric  current  at  their  north-western  hospital  at  a 
reduction  of  33J  per  cent,  off  the  present  price  of  (id.  per  unit, 
provided  the  Board  enter  into  an  agreement  to  take  the  supply  for 
three  years  certain.  The  Vestry  approved  the  Committee's  action. 
A  reply  had  been  received  from  the  Comptroller  of  the  London 
County  Council  on  the  subject  of  the  loan  of  £24,400  required  by 
the  Vestry  for  electric  lighting  purposes,  stating  that  negotiations 
were  now  going  forward  with  the  Treasury  with  a  view  to  settling 
the  period  when  the  Treasury  would  allow  for  loans  of  this  descrip- 
tion, and  that  until  the  question  is  settled  the  Council  would  not 
be  in  a  position  to  advance  the  loan.  This  was  referred  to  the 
Electric  Lighting  Committee  to  negotiate  and  report  to  the  Vestry. 

KENPAL. — The  Town  Council,  at  their  last  meeting,  had  under 
consideration  an  application  by  the  Windermere  and  District  Elec- 
tricity Supply  Company  (Limited)  for  the  Corporation's  sanction 
to  their  proposed  application  for  a  Provisional  Order.  Some  dis- 
cussion ensued,  and  in  the  result  it  was  decided  to  invite  a  repre- 
sent itive  of  the  Company  to  lay  before  the  Corporation  particulars 
of  the  Company's  project. 

Lancaster. -The  Electricity  Supply  Committee  reported  at  the 
meeting  last  week  of  the  Town  Council  that  on  <  )ctober  10th  the 
1'  trough  surveyor  stated  that  he  had  served  notice  upon  the  Brush 
Electrical  Engineering  Company  requiring  them  forthwith  to  pro- 
ceed with  the  due  execution  of  the  works,  but  that  the  Company 
had  up  to  the  present  time  delayed  to  proceed  in  an  efficient 
manner  with  the  works.      The  Committee  resolved  that  in  case  the 

Company  shall  delay  for  the  Bpace  of  seven  days  after  the  service 

of  such   notice  to  proceed   in  an  efficient  manner  with  the   works, 
C  irporation  be  recommended  to  take  possession  of  all  plant, 
implements,  and  material  upon  the  works  belonging  to  the  Com- 
pany, and  to  employ  other  persons  to  proceed  with  the  works  and 

to  , iplete  the  same.     They  also  resolved   further   that,   in  the 

ovent  of  its  becoming  neoessary  to  employ  other  persons  to  pro- 

ceed  with  tin-  works  and  to  complete  tin'  same,  the  surveyor  should 

obtain  from  Messrs.  Crompton  three  lamp  pillars  18ft.  high,  and 
four  limp  pillars  20ft.  high,  and  14  arc  lamps  and  lamp  carriers, 
and  also  obtain  the  necessary  .  able.s  for  the  purpose  of  lighting 
such  lamps. 
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Montrose.  At  a  special  meeting  of  the  Town  Council  on  Friday 
the  agreement  with  the  Scottish  House-to- House  Electricity  Com- 
pmy  (Limited)  to  supply  the  town  with  the  electric  light  was 
agreed  to. 

ORMSKIEK. — The  question  of  the  introduction  of  the  electric 
light  into  Ormskirk  came  before  the  Locil  Board  at  their  meeting 
last  week,  and  after  some  discussion  the  matter  was  adjourned  in 
order  that  particulars  might  be  furnished  as  to  the  plans  adopted 
in  other  towns. 

Pabdington  (London,  W.). — It  was  stated  at  the  meeting  of 
the  Guardians  last  week  that  no  reply  had  yet  been  received  from 
the  Local  Government  Board  respecting  the  proposal  to  light  the 
rem  under  of  the  infirmary  by  the  electric  current,  and  conse- 
quently they  could  not  open  the  tender  that  had  been  received  for 
doing  the  work.  It  was  suggested  that  the  tender  might  be  opened, 
and  accepted  if  suitable,  subject  to  the  approval  of  the  Local 
Government  Board,  but  the  Chairman  ruled  that  the  matter  must 
s'and  over.  He  would,  however,  call  a  special  meeting  of  the 
I  '■  uardians  as  soon  as  the  Local  Government  Board  had  sent  a  reply. 

The  Purchase  of  Tramways. — A  deputation  of  the  members 
of  the  Tramways  Institute  of  Great  Britain  and  Ireland,  consisting 
of  the  chairman,  directors,  and  general  managers  of  the  vaiious 
tramways  throughout  London  and  the  provinces,  waited  upon  the 
President  of  the  Board  of  Trade  yesterday  (Thursday)  to  ask  him 
to  consider  the  effects  of  the  recent  decision  of  the  House  of 
L>rc's  as  to  the  purchase  clause  of  the  Tramways  Act,  1870.  The 
deputation  was  introduced  by  Sir  Albert  Rollitt,  M.P.,  and 
amongst  the  speakers  wete  Sir.  Carruthers-Wain,  Mr.  Richardson, 
aid  Mr.  Lloyd,  M.P.  Mr.  Bryce,  in  reply,  said  that  he  recog- 
nised iu  the  fullest  manner  the  interest  which  the  deputation 
represented,  and  the  po'nt  would  have  his  besf.  consideration. 

Rhondda  Valley. — In  connection  with  the  proposal  to  light  the 
Rhondda  Valley  by  electricity  mentioned  on  p.  24  of  our  last  issue, 
Mr.  Williams,  the  electrician  of  the  Ocean  Collieries,  has  been 
interviewed  by  a  representative  of  the  South  Wales  Daily  Ntws. 
In  Mr.  Williams's  opinion  the  extensive  area  to  be  covered  would 
be  best  served  by  separate  installa'ions  at  the  various  collieries, 
but  linkeel  together  so  as  to  afford  mutual  assistance  in  case  of 
need,  and  to  equalise  the  pressure  in  the  mains.  He  thought  that 
an  installation  should  be  laid  down  for  each  of  the  following  dis- 
tricts : — Treorky,  Treherbert,  Llwynypia,  Clydach  Vale,  Penygraig 
and  D.nas,  Cymmer  and  Porth,  Hafod,  threat  Western,  and  H,>p- 
kinsville.  Mr.  Williams  thinks  the  scheme  is  quite  practicable, 
and  an  economical  one. 

Roi  ni'.w.K.  -At  the  last  meeting  of  the  Town  Council  inquiry 
was  made  as  to  when  the  electric  lighting  of  the  Town  Hall,  the 
Technical  School,  &c,  would  be  carried  out.  It  was  stated,  in 
reply,  that  the  matter  was  still  under  consideration  by  the  sub- 
committee appointed  for  the  purpose,  who  had  practically  decided 
in  favour  of  the  electric  light,  the  question  now  being  the  best  and 
cheapest  way  of  installing  the  light. 

Sol  rHPORT.  The  Mayor  (Alderman  Dr.  Wood,  .I.P.)  will  to- 
day switch  on  the  electric  light  for  the  Corporation's  central 
station. 

St.  Maktin's-in  tue-Fields  (London,  W.C.).     At  the  instance 

ol   thi    Vestry,   a  communication  was  yesterday  (Thursday)  foi 

warded  to  Her   Majesty's   Office   of    Works    protesting   against   the 

ition  of  public  monuments  and  buildings  in  Trafalgar-square 

ins  of   searchlight  advertisements.     The   whole  question  is 

to  in-  discussed  si   the  next  eling,  ami   it   is  understo  d  that  a 

resolution  will  be  proposed  requesting  the  solicitors  of  tin'  Vestry 
to  confer  with  the  Office  of  Works  with  a  view  to  the  prevention  of 
such  proceedings. 

St.  Pancb  is  (London)  Tie'  St.  Pancras  Vestry,  at  its  mei  I  ing 
on  w  .in,  , day,  approved  of  a  scheme  of  the  Electricity  Committee 
for  supplying  the  remainder  of  the  parish  with  the  electric  light, 

■  in:,  i.  i  il   luccess  of  which  lns  been  proved  in  I  h 
di    m.i.     The  estimated  ultimate  cost  ol    the  entire  new  works  is 

''•"  565.      Tie-  Committee  were  auth id    to   proceed  forthwith 

»  i'Ii  Hi..  I.i\  in  to  be  servi  .1  l.\  the  King's- 

road    ital which  is   rapidly  approaching    completion,      When 

orli    were  i  i  iginallj  pi  mm  '1  in  Julj  I  isl   il    wai    ■  all  ul  ited 
thai   the  i    pen  lb    I    - 1,000  ;  bat,  having  regard  to   the 

present  reduced  price  of  copper,  it  is  anticipated  that  a  iavin|   .t 

'  8  I will  bi  effi    ti  i    ii  '  he      I    nab    iritl    i     pei     to  tl      material 

alono. 

Winn.  miir.     The  Di  :    if   Works  inquired   of  the 

Guardians,  al  I  ■  .  « I,,  ther,  in  the  i 

their  I ;  ia  a  position 

:  i  ild  con 

the   proposal   to   adopl    il    in  |  m, 

Ji  i, I,    .ii  thou  i'1  it   thi    •  ■ 

than  to  the  private  - r.     tl    w 

i    to  inform  thi    District    Board  would 

1 , 


PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Spccificaticns  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel,  Chartered  In;t. 
Patent  Agents,  of  70,  Chancery -lane,  W.C.,from  whom  any  information  en 
the  subject  may  be  obtained, 

APPLICATIONS  FOR  PATENTS. 
October  27,  1894. 

20.595.  W.    Grimes.      London.      Improvements   in   electrical   signalling 

devices  for  railways. 

20.596.  S.   Hammacher.     Liverpool.     Improvements  in  or  connected  with 

electric  accumulatoi  -. 

20.613.  C.  Lam.ijon-Davie'.     London.     Improvements  in  electric   relays. 

20.614.  F.  W.  Schindlee.     London.     Improvements  in  or  connected  with 

electric  heating  wires  or  coils. 

October  29,  1894. 

20,693.  A.  Maseland.     London.     An   improved  acoustic  device  for  tele- 
phone.-. 

20,70?.   G.  L.  Anders.     London.     Improved  telephonic  switch  and  indi- 
cator. 

20.716.  P.  T.  Letchford.     Loudon.  Improvements  in  and  connected  with 
portable  electric  lighting  circuits  and  illuminating  devices. 
October  30,  1894. 

20,746.    F.  VlLLlERS-STEAD.    London.  An  electrical  prepayment  gas-meter. 

20,783.  J.  W.  Ray.     North  Shields.     An  improved  telephone  transformer. 

20,781.  H.  J.  B.  Thiroux.     London.     Improvements  in  electric  incandes- 
cent or  arc  lamps. 

20,807.  H.    A.    Taylor.     London.     Improvements  in    telegraphic    trans- 
mitters. 

October  31,  1894. 

20,827.  J.   Taylor.     Warrington.    Au  improved    telephone  switchboard 
jack. 

£0,842.  .1.  Machin.     Birmingham.     Improvements  in  propelling  road  and 
railway  vehicles  by  electricity. 

20,843.  .1.    Mac  mv.     Birmingham.     Imirov^ments    relitiug   to   road   or 
railway  vehicles  propelled  by  electricity. 


SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  now  be  obtained  at  the  uniform  price  of 
8d.  each. 

1893. 
19,283.  De  Segi  sdo  and  Dekham.     Electric  heater. 
20,793.  Muirhead.     l'e  ,  irding  instruments  for  electric  telegraphs. 
22,817.  Ahon.      Electric  meters. 
23,083.  Auox.     Re,  .rding  electric  currents. 
23,2?1.  Lake  (Hussey  and  another  .     Incandescent  electric  lamps. 
£4,285.  Edmunds.     Electroliers,  brackets  for  electric  lamps,  &c. 
24,790.  Cromi'Tox.     Dynamo-electric  machines. 


COMPANIES    MEETINGS     AND     REPORTS. 

West  India  arid  Panama  Telegraph  Company 
(Limited). 

The  following  is  the  reporl  of  the  Directors  for  the  half-year  ended 
June  30,  1894,  I  i  be  submitted  to  the  thirty-fifth  ordinary  genera] 
meeting,  lo  be  held  at  Winchester  House.  o|,l  Broad-street,  EC,  on 
Wednesday  next,   he  14th  inst..  at  12  noon  : 

te  for  the  six  months  ended  June  30th 
is  £40,598.  Is.  2d  against  £46.6b7.  4s.  3d.  foi  the  corresponding  half-year 
of  1893.  and  the  expenses  have  been  £24,488.  17s.  5d.,  againsl 
£24.794.  6s.  lid.  for  tl,,'  same  period  in  1893,  leaving  a  balance  of 
£16.109.  3s.  9d.,  which,  with  £718. 12s.  8d.  brought  from 
nil,.  ;[  total  of  £16.827.  16s.  5d.,  with  which  it  is  proposed  to  deal  as 
follows:— 

First  Preference  Shan  £        -.    ,1. 

Dividend,  six  months,  to  June  30th,  6s.  pet     lie,     10,368  18    0 
Second  Preference  Shares 

Dividend,  -i\  months  to  June  30th,  6s.  per  share      1,400  14    0 
i  Ordinary  Shares 

',,i.  pet    ii,.'   free  of  i ae-tax    2,208    0    6 

Balance  to  curren I  half-year's  account 2.850    3  11 


£16.827  16    5 
'I'lie  traffii  n  i  eipl    foi  I  he   i  reaa       £6,504.  II 

as  compared  with   il> .ouding   period,  this  decrease  being  due  to 

m  ol    u  .■  i  India  I  rade,  rad  tn  the  fact  that,  in  the 

I      L893,   I  111  •  '    "lie  mente.l 

bj   an  ii  '  .  ,  ,,  .  I,,.,  ween  <  'id>a  and 

Haj  ti,  whi  for  n  period 

since  i  he  close  of  the  half-yi  D 

falling  off  in  the  i  iffic  receipts  up  to  date,  and  « 

.    deem  it   prudent    to 
1   1.850.  3s.   11,1.  to  the   curren)    hall  ftti 
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The  coat  of  repairs  to  cables  during  the  half-year  amounted  to  £11,373 
19s.  lid.  A  large  part  of  this  expenditure  is  attribul  ible  to  the  difficulty 
experienced  in  repairing  the  duplicated  cable  between  Jamaica  and  ('him, 

which  failed  in  about  2,000  fathoms.     The  great  depthoi  water,  bined 

with  bad  weather,  prolonged  repairing  operations  and  cau 
large  quantity  of  grappling  gear.     The  cable  was  at  last,  hooked  at  a  depth 
of  1,750  fathoms,  and  its  repair  effected  with  an  expenditure  of  25  knots 
i  type. 

The  Directors  are  pleased  to  report  that  the  Danish  Colonies  of  St, 
Thomas  and  St.  Croix  have  renewed  their  subsidies  for  live  years, 


Western  Union  Telegraph  Company. 

The  annual  meeting  of  the  stockholders  of  this  Company  was  held  at  the 
offices  in  New  York  on  the  10th  ult.,  Mr. Thomas  T.  Eckert,  President  and 
General  Manager,  in  the  chair,  when  the  President's  annual  report,  of  which 

the  following  is  an  abstract,  was  adopted  :  — 

The  revenues  for  the  year  ended  June  30,  1894,  amounted  to 
?2 1.852,653.09.  and  the  working  expenses  to  $16,060,170.21,  leaving  a 
piotit  of  85,792.484.88,  which,  added  to  86,886,819.66  brought  forward, 
gave  a  balance  of  Sl2.679.304.54.  Of  this  amount  there  was  applied — for 
dividends  5  per  cent.),  84,740,063.75:  interest  on  bonds,  $891,616.25 ; 
-inking  funds  appropriations.  839,991 — absorbing  85,671,671,  and  leaving 
57,007,633.54  to  be  carried  forward.  The  Company  possessed  at  the  end 
of  the  fiscal  year  190,303  miles  of  posts  and  cables, '790,792  miles  of  wire 
and  21,166  offices  :  58,632,237  messages  were  carried,  the  average  receipt 
for  each  being  30'5  cents,  and  the  average  cost  of  each  233  cents.  Over 
1.300  miles  of  new  pole  line  and  nearly  22,000  miles  of  new  wire  were  con- 
structed iluring  the  year,  more  than  half  of  the  new  wire  being  copper 
The  judicious  expenditures  that  have  been  made  upon  the  lines  for  many 
years  past,  and  the  continual  substitution  of  copper  for  iron  wires  on 
trunk  routes,  have,  says  the  report,  kept  the  entire  system  up  to  the 
highest  standard  of  efficiency.  The  establishment  of  dynamo  plants  at 
offices  where  there  is  a  great  demand  for  current  in  the  place  of  chemical 
batteries  is  workiug  a  considerable  economy  in  that  branch  of  the  service. 
The  report  states  that  the  stockholders  might,  in  view  of  the  commercial 
distress  through  which  the  country  had  passed,  congratulate  themselves 
on  the  maintenance  of  the  usual  dividend.  Since  the  expiration  of  the 
fiscal  year  the  Company  has  purchased,  for  8550,000  Western  Union  Stock 
at  par.  the  system  of  the  American  Rapid  Telegraph  Company,  comprising 
2,684  miles  of  posts  and  20,370  miles  of  wire,  extending  eastward  to 
.  southward  to  Washington,  and  westward  to  Chicago,  which  has 
lorn  operated  by  the  Western  Union  Company  since  1885. 

istics  issued  by  the  Company  include  a  complete  list  of  the 
securities  held  by  the  treasurer,  and  a  table  setting  out  the  mileage  of 
lilies  operated,  number  of  offices,  number  of  messages  sent,  receipt-,  ex- 
penses, profits,  average  tolls,  and  cost  per  message  for  each  year  since  1866, 
from  which  we  extract  the  following:  — 


Yr. 

M^rSe0f  Offices 

Messages. 

Kec  lifts. 

Expenses,    in  tits. 

AV.  tolls 

per 
message. 

Av.  cost 

to  Co.  pr. 
message. 

s 

S 

50.1 '3 

l..;r.2,si:i   .'.'  ii,;  i> 

104  ,      63.4 

1-;: 

86,757 

154,4:2      5,740    11   i 

9,333,018 

i,     .     "  ,i    2,7.'.7,:i02 

62.5      43.4 

18!  t 

:    '    -        1 

, 

12,017    11,1-1.1,  .    19,4  i4,9l  I 

M.,  14,!  • 

3i0      26.0 

1--- 

17,211  .-,i.ii.-:,n:  .    "  ,  11,'.',; 

14,640    92      '  , 0    .  1 

31.2      23.2 

178,764 

■    61     10,78!,    11 

31.2      22,1 

-  II 

183,tll7 

■ 

-  768     I  87  1  ' 

I!   ii,i,:,,    ,,312,725 

32  4      22.7 

I-'M 

187,981 

715,591 

1,146,343    3,034    128 

16  1  '-.'.  1  .    1 

32.5      23.2 

I--'. 

739,105 

-,      i-       1,706,404 

II     .  I!    -    ,        .:  i      o. 

31.6     22.3 

1-:.:; 

- 

769,-201 

21,078    66,691  -  ■-    24    178  M! 

17.4-  !,406   7,496,037 

31.2     22.7 

.-  'l 

190,303 

790,702 

21,106 

1,63        ( 

_■  1  •    1,1 

16,060,170 

30   ,      23.3 

NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 


CALA   MINES  SYNDICATE    LIMITED.     Tin     Company  wai    registered 
on  November  3rd,  with  a  capital  of  t'1,000,  in  £10  -bare-,  to  pui 
otherwise  acquire  the  "  Cala  "  Coppei  Mines,  in  Spun. 

GAVIN,  THOMSON,  AND  CO.    LIMITED  .     This  Companj 
on  November  1-t,  with  a  capital  of  £10,000,  in  £1    ban 
businesses  carried  on  by  Gavin,  Thomson  and   Co.  and   by  the   I.  mi. Ion 
( lompanj .  and   to   eai  ry  on  tl  oi    india- 

i  iibbcr  and  gutta  percha  manufacturers  in  .ill  or  any  of  it-  bi  n 

LITTLE  AND  GRAHAM  (LIMITED).— This  Company   we 
October  31st,  with  a  capital  of  £10,000,  in  £1  on  the 

of    gas    and    mechanical    engineers,    boiler    maker 
facturers,  metal  workers,  metallurgist 


COLUMN  PRINTING  TELEGRAM  SYNDICATE    LIMITED  . -The  annual 

reti i  thi    I  lompany,  made  up  to   l.ugu  I  13th,  has  only  ju 

The  I  lompany  has  a  nominal  capital  of  £25,000  in  £50 shares,  and 

249  have  been  taken  up  ;  100  1 len  i      let!        fully  paid,  a 

£50  per  share  on  the  i  £6,800, 

leaving  £650  as  yet  in  an 

MINER'S    LAMP    ELECTRIC     LIGHTING    COMPANY    ■LIMITED 
annual  return  ol   thi-  Company    made  up  to  August   I3tb,  wa 

101  shares  out  of  the  capital  ol  £3,000  in  £5  shares,  liavi  bei 
up,  and  190  b.'  I    as  fully-paid.      In  C01  !i      "ill 

amount  being  called  on  the  remainder,  £550  has  been  received,  an  addi- 
tional £5  still  being  due. 


OMNIBUS  AND  TRAMCAR  ELECTRIC  LIGHTING  COMPANY    LIMITED  . 
The  statutory  return  ol  tins  Company  .   10    18JM    h 

only  recently  been  filed.      Oul   of  a  n inal  capital  ol  £60,000 

-bares,  the  seven  sign    i  ien  taken  up  and  a  call  ol  E] 

per  Bhare  made  and  paid. 


CITY    NOTES. 


ACCUMULATORENFABRIK  AKTIENGESELLSCHAFT  HAGEN.— At  the 
recent  meeting  of  the  Hageu  \,  •  imulatoi  Company,  in  Berlin,  a  dividend 
of  10  per  cent,  wa  declared  for  the  year  1893-94,  nel  profits  amounting 
to  £31,456  againsl  £19,554  for  the  previous  period.  The  Company  has 
acquired    the  solo  right   to  manufacture   in   i  Waddell-Entz 

accumulator,    for  which  it  anticipate  mand  for  street  railway 

■in  posei . 

CITY  AND  SOUTH  LONDON  RAILWAY.  -  The  traffic  returns  of  this 
Company  for  the  week  ended  November  4th  wore  £<j39,  as  against  £874 
in  the  corresponding  period  of  1893,  being  an  increase  of  £65.  The  total 
receipts  for  the  half-year  amount  to  £15,750,  as  against  £14,680  for  the 
corresponding  period  of  1893,  an  increase  of  £1,070. 

CUBA  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED).      I 
traffic  receipts  of  this  Company  for  the  month  of  October  are  £3,300,  as 
compared  with  £3.058  in  the  corresponding  month  of  last  year. 

DIRECT  SPANISH  TELEGRAPH  COMPANY  LIMITED).— The  estimated 
traffic  receipts  of  this  ( lompany  for  the  month  of  <  to  tuber,  1894,  amounted 
to  £2,101.  as  against  £2,121  in  the  corresponding  peri 

EASTERN  TELEGRAPH  COMPANY  LIMITED  .  —  This  Company's  traffic 
receipts  for  the  month  of  October,  1894,  amounted  to  £67,754,  as 
against  £61.409  in  the  corresponding  period  last  year,  or  an  increasi  ol 
£6.345. 

EASTERN     EXTENSION,     AUSTRALASIA     AND     CHINA     TELEGRAPH 
COMPANY  (LIMITED).— This   Company's    traffic   receipts  for  the  month 
of  October,    1894,   amounted  to  £42,584,  and   to  £41.443   in   the 
spondiog  period  of  1893.     Increase  £1,141. 

ELECTRICAL  COMPANIES'  SECURITIES.   -At  the  Auction  Mait, Token- 
house-yard,  K.C..  on  Wednesday,  some  £10  "A"  shares  (£9  paid)  in  (he 
Exchange  Telegraph  Company  (Limited)  were  withdrawn  al 
£100  Five  per  Cent.  Debenture  Bonds  of  the  Venezuela  Teleph 
Electrical  Appliances  Company  (Limited)  were  withdrawn  at  76. 

GREAT    NORTHERN  TELEGRAPH    COMPANY —The    traffic   ret 
this  Company   for  the  month  of  October,  1894,   amount  to  £27,200,  and 
from  January  1st  to    October  31,  1894,  £234,600.     In  the   corresponding 
months   of  1892   and   1893   the   amounts   were   £223,600  and   £226,800 
respectively. 

HALIFAX  AND  BERMUDAS  CABLE  COMPANY  LIMITED).  -A  circular 
has  been  issued  on  behalf  of  the  trustees  of  the  £120,000  Four  and  a- Half 
per  Cent.  Debentures  of  this  Company,  asking  for  the  assent  of  the  deben- 
ture-holders to  an  application  to  Parliament  during  the  coming  ses 
a  modification  of  the  trust  deed.  This  deed,  by  an  oversight,  did  not  pro- 
vide for  the  application  of  the  sinking  fund  to  the  redemption  ol  the  bonds 
by  drawings  or  purchases,  while  unless  it  is  so  applied  there  will  bi 
cieucy  of  about  £30,000  on  the  maturity  of  the  bonds.  Parliament  i-  to 
be  asked  to  sanction  this  method  of  redemption. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANr.— The  ti ... 
this  railway  for  the  wick  ended  the  4th  inst.  amounted  to  £884.    The 
amount  for  the  corresponding  week  last  yen-  was  £608. 

THE  PARIS-NEW  YORK  CABLE  COMPANV.    -II  would  appear  from  the 
French  papers  that  some  of   the  shareholders  ol  the  Compagnie  1 
du Teldgraphe  de  Paris  a  New  York  arc  not  disposed  to  accept  the  Govern- 
ment approbation  of  the  amalgamation  of  their  concern  with  the  H  >ciete 
des  Tidegraphes  Sous- marine  as  final,  since  thi  Courts 

in  the  matter.     A  petition  has  been  laid  bef the  Courts,  in  which  it  is 

alleged  that  the  extraordinary  general  meeting  which  approved  of  the 
amalgamation  of  the  two  companies  was  not  legal.  By  Article  36  of  the 
Articles  of  Association  it  ie  ueci  sarj  that  al  such  a  mooting  al  least 
half  of  the  capital  of  the  company  should  be  directly  represented.  By 
Article  34  it,  is  further  stipulated  that  proxies  are  inadmissible  unli 
h  ii  eholder,  and  that  •  rerj  holder  ol 
shall  have  one  vote  per  20  shares ;  do  one  to  hoc  more  than  20 

Bi n  alii    i     th.it  at    tic  meeting  in  question,  a  majority  of  the 

,m  1    temporary    h  ild  ,    and 

Ie   36    has  never  been   held. 

that    for  man  impanies   has 

re  than   l*i  I      "    has 

never  ceased  to  hold  them,  it   has  distributed   them  from  time  to  time  foi 

The   docu at 

i  and  immoral  I  I 

holdei  j  should  rary  holders  of 

shares,  and  in  this  way  despoiled,"  and  il    calls  upoi  i  declare 

tcmber  29th  last,  null  and  void. 

WESTERN    AND    BRAZILIAN    TELEGRAPH     COMPANY    (LIMITED).— 

ded  icting  Ciondcnl 

Brazilian  1  pany    Limited 

WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY  LIMITED).— The 
traffic  receipts  of  this  Compai  Octoler  31st 

i  1  with  £2.162  for  the  i   rresponding  period  of  last 
year.     Th  ited  £3,761,  realised  £3,784, 
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COIVIf»^JVIJE  Ss 


SHARE        LIST. 


Presknt 

Amount 

4M01  » ' 

Share 

£1,012.880 

Stock 

£2,993,69 

Stock 

£2, '00  ...SOU 

Stock 

£1*4,  '"I 

100 

I:;h,iii»i 

£10 

£75,000 

£100 

10,000,000 

8100 

16,000 

10 

6,0P0 

10 

12,931 

6 

6,000 

5 

£30,000 

Stock 

60,710 

20 

400,000 

10 

70.000 

10 

£1 ,297,817 

Stock 

£102,100 

100 

250,000 

10 

£320.01 ») 

Stock 

£'■.2,700 

100 

£95,100 

100 

£3"0,000 

100 

£200,000 

£25 

180,227 

10 

180,012 

10 

150  000 

10 

£190,000 

100 

17,000 

25 

37,518 

10 

£100,000 

100 

£100,000 

£103 

11,839 

8 

3,381 

£100  Cert. 

15,609 

10 

£240,: 

100 

30,000 

10 

£150,000 

100 

88,321 

10 

31,663 

10 

4,669 

10 

£50,000 

100 

64,242 

15 

33,129 

7i 

33,129 

71 

£171,900 

ioo 

£211, SOU 

100 

$1,211,000 

$1,000 

£166,'. 

£100 

44,000 

5 

224,860 

10/0 

171,604 

£1 

484,597 

5 

15,000 

10 

15,000 

10 

119  134 

5 

1,000,000 

Stock 

58,000 

5 

£146,783 

Stock 

lo, 

£10 

40,000 

10 

eio  ...i.io 

Stock 

I'l.'i  0 

£5 

£5 

£100 

' 

£5 

' 

£6 

111, 

£5 

65 

iii  ooo 

5 

19 

€10 

Btoi  k 

6,462 

£10 

18,980 

a 



£-. 

■' 

8 

91 

2 

Stock 

20  000 

■ 

[2,189 

6 

•  ' 

£5 

2 

, 

.i  196 

■' 



6 



10 

100 

.  10 

10,0110 

. 

' 

£11 

[0 

:.      1  I 

£5 

41,098 

10 

j       ooo 

10 

Stock 

•,o 

J '    1 

Stock 

£10 

B,  I9J 

10 

£126,000 

Sl.uk 

Last 

DIVI- 
DEND. 


Frevious 

Week's  Price, 

Oct.  31. 


Price 

Wednesday, 

Nov.  7. 


RATE  PER 

Cent. 
Yielded. 


Divii  end  Due. 


I'.rsiNEss  Done 
During  Week 
Ending  Nov.  7. 


ISO 
5/0 

I 
4/0 

81} 

s/o 

10£ 

1  < 

102 

HZ 


:• 

12  6 
5/0 
6 

4  , 
4/0 

35/0 
5/0 


::l 

*i% 

I/O 

6% 


•' 
I/O 


i.    . 
I 


T£LECRAPHS. 
Anglo-American    

Do.       Preferred 

On.       Deferred    

Ifricio  Direct  Teleg.  4  ,;,  De.b.  (Reg.  &  Bearer) 

Brazilian  Submarine  

Do.      5  per  Cent.  Bonds  (2nd  Series,  1906) 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (£ I  paid)  

Do.      Preference  10  per  Cent 

Do.      4}%  Debentures  of  £50  each 

Di  ect  United  Stateo,  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference  .   ...       

Do.      4  per  Cent.  Mort.  Debenture  Stock    — 

D  ).      5  per  Cent.  Debentures,  1899 

Eastern  Exteosion   ..     

Do.      4  per  Cent.  Debenture  Stock 

Do.  5  p.  c.  (\ustlu.  Gov.  Sub.)  Debs.  1900.... 
Ea-tern  and  S.  African  5  p.  Cent.  Mor.Deh.,  1900. . 
1      Do.      4  1'  Mortgage  Debentures,  1900  (regd.)  .. 

D).  4  ,;  M  luritius  Sub.  Debs,  (regd.)  ...  xd 
Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1SS3  issue 

Indo-European    xd 

London  Platiuo- Brazilian     

Do.      6  per  Cent    Debentures 

Pacific  European  Tel.4,^  Guar.Debs."Red"  1942  .. 

Renter's   

submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  CeDt.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

F      Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  . .   

Do.      5  per  Cent.  Cumulative  Preferred   

Do.      5  per  Cent.  Deferred 

*      Do.      6  percent.  Debs.,  Series  "A"  1910  ..  .. 

1      Do.      6%  Mort.  Debs.,  Series  "B"  1910   

'Western  Union  7%  1st  Mort.  (Building)  Bonds    xd 
'      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)     .  . 

Consolidated  Telephone  Const.  or  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid)  — 

National       

Do.      6  per  Cent.  Cumulttive  1st  Pref.      — 
Do.      e'i  Cumulative  2nd  Pref.  (fully  paid) 

Do.      5;  Non-Cumulative  3rd  Pref 

Do.      Debe oture  Stock,  i\%  (red.)  

United  Rivor  Plate 

Do.      5  per  Cent.  Debenture  Stock  (rel  ). . . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

D>.      e%  Cumulative  Pref.   fully  paid)   

ii...      j     Debent Stock  (red.) 

Electricity  Supply  Co,  tot  Spain 

Charing  Cross  and  Strand  Klr.-ti  -i.-it  v  Supph  Corp 

Ii...       -,  p.-r  ( ■rot.  Debentures,  1900 

Ilou.et..  II ■  Electric  .'..'.  ... 

Kensington  A-  Knlghtabrldge  EI.  Wght  (fully  paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (ful  y  paid) 

London  Electric  Supply .  .  . 

\1.  In, p., in. m  CI,-,  trie  suppli  (fully  paid) 

ii  .       i.      Debt   i  Bonds  ol  £10,  £20, and  £10)  . 

v.mng  Mill  i:i.-.-tri.-      

St.  J  amea  and  Pall  Mall    

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)    


ELECTRIC  MANUFACTURING,  &0.,  COMPANIES. 

i  :     trleal  Engineering   

i».      6  per  Cent.  Prel   Non  I ' iilal  Ive 

Do,      ij  per  Cent.  Debentures   .      

i'i-  .nipton  and  Co.,  7  per  Cent.  Cumulative  Pref 

II.     ...  and  Swan  Toil. '.I . 

...  ...  ral  Invest.  Ordinary  (tl  paid)  . 

Eli   'I i   Con  iti action . 

Do,      7  per  Cent  Cumulative    Pref 

Elmore  i  Patent  Copper  Depositing     

i  owlei  u  .inn  -  '  ablej  (fullj  paid)       

India  Rubber,  Outta  Percha   Ac.,  Works  

Do.      ij  pot  i  -  ot    Debentures,  lsoo 

International  Okonlte  i  Irdlnai  |    

Do.     8  pei  Cenl    Preference 

paid) 

■  m  and  Malnten 

|n,  .    | 

.ml  Raws. iii  Ordinary  (£3  15s.  paid). 

ii  ..      Pn  i  ..  1 1         

i'  i     ograph  Worl     Ordlnarj 

1),..  o  le 


RAILWAYS  AN0  TRAMWAYS. 


■  It]  and  •  "Hi  tvnd      I  

I' '      ,     Perpetual  l'roforonei 

|.       i     I'erp  in  ii  Da iture 

:  '   u\*y.t\    

,  .       

!>..      4  .  Debenture    


4} 

9} 


11 

21 

1 

IC6 

Ii 

>1 

1 

M* 

4J  5J 


61 


91  9) 

113}  111} 

.r.J  61 

,j  si 

8}  9i 

61  7} 


ii      n 

*      it 

54,       •.:,} 

3 
114 


6}  6} 


12J 


107  % 
>8 


12} 


'■'1 

II  I] 


4i  4? 

9}  9} 

]05£      10*2 


«} 


4}  5} 


l'. 
I 
0} 

111} 

7 

81 
9} 
71 


-",  23 


II 


si 
111 


5  17  3 

3  J7  I 
5     0  0 

4  8  11 

4  17  9 

5  18  6 
5  0  0 
4     4  3 


5     7   11 

4  17  10 
7  10  11 

5  4     4 

6  0    0 

4  11     0 


«   II     5 

3    9  1) 


Jan  ,  Apr  ,  July,  Oct 


■January  and  July 
Mar.,  June,  Oct.,  Dec. 
June  and  December 
Jan..  Apr., .Inly.  Oct. 
February  and  August 

April  and  October 


Jan.,  Apr.,  July,  Oct 


May  and  November 
February  &  Augud 
Jan.,  Apr.,  July.  Oct. 
February  &  August 
January  and  July 

February  &  August 
May  anil  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  and  Cctober 

January  and  July 
March  &  September 
January  and  July 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 

Yearly 

June  and  December 


January  and  July 


January  and  July 


June  and  December 


\1  ..    ii    A   September 

January  and  July  _ 


Februarj    I 

M.ii.hA    September 


n mbet  and  ■'  un6 


Maroh  ami  July 

January  and  July 


May  and   November 

m  q  ,    i  Hovembu 
January  and  July 


11  -i 


120} 


107} 
46} 


101} 

ioi} 
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Id  calculating  the  yield  on  this  security,  allowauco  has  been  made  (or  acorucd  Interest,  but  no  lor  redemption. 
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PRICE  FOURPEXCE 
Annual  Sub8crit)tion((I.K.),  19 


NOTES. 


The  deputation  representing  the  tramway  interest  jwhieh 
last  week  urged  the  President  of  the  Board  to  promote  a 
Bill  practically  cancelling  the  recent  judgment  of  the  House 
of  Lords  regarding  municipal  purchase  must  be  likened  to 
a  forlorn  hope  ;  it  could  not,  one  would  think,  have  expected 
any  other  reply  than  the  one  received.  If  the  Legislature 
were  to  undertake  to  revise  judicial  decisions,  acting  as  a 
sort  of  informal  Court  of  Appeal,  many  strange  developments 
might  be  looked  for. 


'The  tramway  purchase  clause  was  as  unambiguous  as  any- 
thing of  the  kind  could  well  be.  In  spite  of  it,  the  public 
were  invited  to  subscribe,  and  actually  did  subscribe,  a  large 
sum  of  money  towards  tramway  schemes  in  various  parts  of 
the  kingdom.  If  the  existence  and  purport  of  this  supremely 
important  clause  were  properly  made  known  in  the  pro- 
spectuses, it  was  clearly  a  case  of  caveat  investor.  If,  on  the 
contrary,  not  even  so  much  as  a  hint  was  given  to  the  pro- 
spectus-reader that  what  he  was  asked  to  put  his  savings  into 
was  of  the  nature  of  short  concession,  certain  to  be  bought 
up  though  on  uncertain  terms,  what  are  we  to  think  of  those 
iresponsible  for  the  drawing  up  of  such  misleading  documents, 
and  how  thankful  the  investor  should  be  that  even  at 
this  late  hour  the  inevitable  Board  of  Trade  should  be 
taking  steps  to  protect  him  by  promoting  a  Bill  intended 
to  bring  prospectus-mongers  within  easy  reach  of  the  law. 
We  are  no  believers  in  the  exceeding  great  virtue  of  munici- 
palisation  ;  but  whatever  evil  or  injustice  may  be  wrought  by 
the  operation  of  this  particular  instance  of  it,  not  municipali- 
sation,  but  either  the  sanguine  investor  or  the  imaginative 
.company  promoter  is  to  blame. 


Commenting  upon  the  disastrous  trolley-car  accidents  which 
serin  to  be  a  common  feature  of  American  city  life,  the 
Philadelphia  Record  compares  electric  traction  to  gunpowder, 
and  remarks  :  "We  cannot  do  without  it ;  but  we  must  train 
ourselves  to  the  means  of  safely  using  it."  We  have 
always  maintained  that  we  have  much  to  learn  from 
America,  and  this  is  a.  by  no  means  unimportant  lesson. 
In  taking  it  to  heart,  we  would  divide  the  application  of  it 
between  the  general  public  and  the  electrical  industry. 
general  public  have  up  to  the  present  done  without  trolley 
cars,  but  are  beginning  to  think  about  them  ;  electrical  engi- 
neers, on  the  other  hand,  are  busily  investigating,  by  the  study 
of  the  Papers  of  Messrs.  Wilkinson,  Blackwell,  and  Dawson, 
the  general  systems  of  operation  and  the  details  of  the  fan- 
tastic ironmongery  with  which  it  is  proposed  to  decorate  our 
sombre  skies  ;  and  it  is  probable  that  they  will  have  trained 
themselves  to  the  means  of  safely  and  decently  constructing 
the  trolley  system  with  the  aid  of  these  contrivances,  or  with 
others  invented  to  suit  English  requirements,  before  they 
invite  the  public  to  use  it. 


'Since  writing  the  above  we  have  had  an  opportunity  of 
looking  through  a  number  of  tramway  company  prosper 
and  in  no  single  one  of  them  was  a  word  said  about  the 
liability  to  summary  municipal  purchase  at  the  end  of 
twenty-one  years,  although  in  many  the  investment  was 
baited  with  the  adjectives  "  safe  and  progr>  ive."  Astrono- 
mers employ  the  word  "acceleration"  to  denote  alike  a 
lim-rying-up  and  a  slowing-down.  Can  it  l<c  that  prospectus- 
mongers  mean  by  a  progressive  investment  one  which  I 
expected  to  retrogress  in  value  to  absolute  zero '? 


The  suggestion   that  the  unit  of  light  which  was  desc 
in  our  last   issue  is  superior  in  any  way  to  the  amyl-acetate 
lamp,  either  in  practical  accuracy  or  in  the  theoretical  quality 
of  being   a    "  physical    unit,"    is  stoutly  combatted    by    the 
inventor    of    this    well-known    standard,    Herr  von  Hefnek- 
Alte.neck.     In  the  abstract — which  will  be  found  in  another 
column — of  his    reply   to    the   Paper   of  Lummer  and    I 
baxtm,  he  indignantly  objects  to  the  relegation  of    his  lamp 
to  the  category  of  standard  candles,  carcel  lamps,  and  so  on, 
and  claims   that  it  stands  in  need  of  calibration  by  nobody, 
not  even  the  Reichsanstalt.     We  think  his  contention 
perfectly  justified,  but  none  the  less  admire  the  new  standard  ; 
ami  von  Befneb-Axteneck,  the  inventor,  having  defended  his 
own  valuable  standard,  von  Hefneb-Axteneck,  the  pii 
admits  that  the   new    unit    may   be  of  great   importance  in 
J  probli  ins  in  which  tlie  high.  I    accuracy  in 

light  measurements  may  he  demanded. 


One    of    the    ni.i  linary     and    almost    incn 

schemes   which    has   ever  1"  en  nut   forward   for   the  trans- 
ace,   is   tile   idea  of   "  pumping 

ooal  bl h  pipes,"  which  is 

tion  of   i  bii   !  [0   i  ipitali  its,   and   which   has  without  a 
attracted  the  atten  i  lectrioal  conti  mporary. 

According  to  this  paper,  it  is  calmly  proposed  to  grind  coal 
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to  a  fine  powder  at  the  collieries,  then  to  mix  it  with  an  equal 
volume  of  water,  then  to  transmit  and  distribute  this  gritty 
mud  to  various  industrial  centres,  and  finally  to  separate  out 
the  damaged  fuel  and  hum  it— as  best  they  can  !  No  doubt 
muddy  water  can  be  pumped  through  a  pipe;  there  is 
nothing  original  in  that;  no  doubt  a  tin.  pipe  will  transmit 
820  tons  of  this  ruined  coal  per  diem  ;  nor  can  there  be  any 
denying  that  the  grit  can  he  ultimately  separated  from  the  water 
without  appreciable  loss  in  the  tailings ;  but  where  the  doubt 
does  come  in — if  there  is  not  absolute  certainty  to  the  con- 
tain.— is  that  the  fuel  will  be  worth  anything  more  than  the 
poorest  and  dampest  smudge  after  it  has  been  strained  or 
allowed  to  settle  in  tanks.  Of  course,  it  would  be  possible  to 
make  block  fuel,  first  of  all  evaporating  out  the  abundant 
moisture — but  no  !  the  whole  thing  must  be  someone's  huge 
joke,  for  they  can  do  better  than  this  in  Chicago. 


African  Trans  Continental  Telegraphs. — The  line  between 
Mazoe  and  Salisbury  is  now  open. 

Personal. — Sir  David  Salomons,  Bart.,  has  been  elected 
Mayor  of  Tunbridge  Wells  for  the  ensuing  year. 

Institution  of  Electrical  Engineers. — The  students'  annual 
meeting  will  take  place  this  evening  at  8  p.m.,  at  28,  Victoria- 
street,  for  the  election  of  committee  and  secretary. 

Indian  Telegraphs. — The  Indian  Government  has  been  asked 
to  sanction  a  special  bonus  to  Mr.  Melhuish,  of  the  Telegraph 
Department,  on  account  of  his  transformer  apparatus  invention. 
Cable  Interruption  :  Date  of  Interruption. 

Zanzibar-Mombasa    September  4,  1894. 

M  'ii  mham-Para.. November  10, 1894. 

Sierra  Leone-Accra November  13, 1894. 

The  Pollak  Accumulator  in  Switzerland. — The  Societe 
Suisse  pour  la  Construction  d'Accumulateurs  Electriques  at 
Marly-le-Grand,  near  Freiburg,  has  acquired  the  sole  right  to 
manufacture  the  Pollak  accumulator  in  Switzerland. 

The  Condition  of  the  Spanish  Telegraph  System. — It  is 
reported  that  a  Royal  Commission  has  just  been  appointed  in 
Spain  to  inquire  into  the  condition  of  the  telegraph  system  of 
the  country  and  the  means  to  be  adopted  to  improve  the  same. 

"Wiedemann's  Annalen." — The  editors  of  Wiedemann's 
An, ml,,,  announce  that,  owing  to  the  great  press  of  matter, 
and  the  impossibility  of  indefinitely  postponing  its  publication, 
they  have  found  it  necessary  to  issue  an  "  extraordinary " 
number.  The  scientific  cacoethes  scribendi  has  thus  spread 
even  to  Leipzig. 

Electric  Traction  in  Germany. — The  tramway  at  Bromberg 
is  to  he  converted  into  an  electric  line.  The  work  will  be 
carried  out  by  the  Allgemeine  Electricitats-Gesellschaft  of 
Berlin.  The  Union  Electrical  Compauy  of  Berlin  has  acquired 
ill'  Frankfort-Eschersheim  tramway  with  the  object  of  con- 
verting it  into  an  electric  line. 

Telephony  in  India.    -The  use  of  tin-  telephone  in  India  does 

nol  appear  to  be  very  considerable.     There  are  now  onlj    1,360 

fibers  to  the  Telephone    Exchange  at   Calcutta,  Madras, 

Bombay,    Kai  ion,    and    Moulmein,     besides    26     Ex- 

Exchange  connections   under  the  control  of 
the  Telegraph  Department, 

Obituary.     We  regrel   to  announce  the  death,  on  last  Toes 

ii   Mr.  II.  . I.  Allison,  the  principal  librarian  at   the 

I 'a  tent  Office,     Mr.  Allison  has  been  connected  with  the  Patent 

i  itliee  !  year     dui  ing  I  he  last   I 2  of  which  he  was 

chiel    librarian;  I I  o  was  editor  of  the  PatentOffic<  ••' 

Frequent  era  o    thi    u     Cul  librarj    it  1  he  Patent  i  Iffice  will  miss 
his  kindly  ami  com  I  [e  died  at  I  he  ag 

Secondary  Cells  as  Instruments  of  Education.  The  Armour 
Instil  el.  i  i   I  >me  fori  ign 

ries  for  I  he   i  md  held  t  bat  they  Bhould 

dutiab  hi  iniial  purposes      Aftei 

versy,  the  Board  of  <  leneral  ippt 


are  subject  to  duty,  and,  therefore,  by  implication,  devoid  of  any 
educational  value. 

Electric  Traction  in  Chicago. — Conspicuous  in  the  notable 
electric  railway  development  of  Chicago  at  the  present  time, 
says  the  Western  Electrician,  is  the  work  under  way  for  the 
Chicago  City  Railway  Company.  This  Compauy,  with  its 
7,000  H  P.,  will  have  a  power  station  as  large  as  any  in  the 
country,  and  is  taking  a  place  as  one  of  the  great  electric 
railway  companies  of  the  world.  An  interesting  feature  of  the 
equipment  is  the  employment  of  a  great  electric  motor  to 
supplant  two  engines  in  the  cable-driving  plant  adjacent  to  the 
electric  power  house. 

Electrical  Journalism  in  France. — Our  neighbours  across 
the  channel  are  extremely  "  well "  off  just  at  present  in  the 
matter  of  electrical  journals.  La  Lumiere  Electrique  and  Elec- 
tricity, indeed,  are  dead,  dying  of  dignity  like  all  old-established 
institutions  ;  but  France  still  enjoys  the  advantage  of  possess- 
ing L  Industrie  Electrique,  L' Electricien,  L' Eclairage  Electrique, 
U  Energie  Electrique,  L'Etincelle  Electrique  and  the  Revue  de 
V Electricity,  not  to  mention  La  Semaine  Electrique  and  the 
Bulletin  International  de  V  Electricite. 

Royal  Society  Medals. — The  President  and  Council  of  the 
Royal  Society  have  this  year  awarded  the  following,  among 
other  medals  : — The  Copley  Medal  to  Dr.  Edward  Frankland, 
for  his  eminent  services  to  theoretical  and  applied  chemistry ; 
the  Rumford  Medal  to  Prof.  James  Dewar,  for  his  researches 
on  the  properties  of  matter  at  extremely  low  temperatures. 
A  Royal  Medal  has  been  awarded  to  Prof.  J.  J.  Thomson  in 
recognition  of  his  contributions  to  mathematical  and  experi- 
mental physics,  especially  to  electrical  theory. 

The  Austrian  Telegraph  Budget  for  1895. — The  telegraph 
estimates  for  1895  just  laid  before  the  Austrian  Parliament 
show  that  both  telegraphy  and  telephony  continue  to  make 
great  progress  in  Austria.  The  telephonic  receipts  for  1894 
were  half  a  million  gulden  in  excess  of  the  revenue  of  1893. 
For  1895  it  is  estimated  that  the  telephone  revenue  will  be 
higher  than  that  of  1891  by  over  100,000  gulden.  During 
the  next  twelve  mouths  something  like  one-quarter  of  a 
million  gulden  will  be  devoted  to  telegraphic  and  telephonic 
extensions. 

Uniformity  in  Stopping  Cars  in  Philadelphia. — Ever  since 
the  introduction  of  electric  cars  in  Philadelphia,  the  matter  of 
stopping  at  street  intersections  has,  says  the  Street  Railway 
Gazette,  been  under  active  discussion.  The  outcome  of  this 
discussion  is  the  decision  that  all  trolley  cars  shall  stop  on 
the  near  side  of  street  crossings.  The  Philadelphia  Traction 
Company,  to  make  the  system  uniform  throughout  the  city, 
decided  that  its  cable  cars  should  conform  to  the  new  rule,  so- 
that  all  cars  in  Philadelphia  now  stop  in  accordance  with  the 
new  practice,  except  the  horse  cars,  which  arc  fortunately 
rapidly  disappearing. 

Way-Leaves  in  America. — The  Electrical  Review  of  New 
Y<nk  says  that  a  strong  protest  is  being  made  against  the  run- 
ning of  electric  cars  on  the  highways  of  Deal  Beach  and  South 
Elberon,  N.J.  The  property  owners  along  the  proposed  route 
take  the  position  that  electric  roads,  being  very  profitable, 
Should  he  willing  to  purchase  the  right  of  way  tbr  High  pro 
perty  at  fair  and  equitable  valuation,  and  en*  obstruct  the 
narrow  roads  laid  out  in  the  olden  times,  which  are  used  both 
lor  pleasure  driving  by  seashore  visitors  and  also  by  truckers 

who  Supply  Aslmry   Park    and  Ocean  Grove  with  farm  produce. 

( »n  some  portions  of  the  proposed  route  the  old  fashioned  roadc 
are  so  narrow  that  an  electric  railway  would  completely  ob 
struct  the  use  of  it  for  ordinary  travel. 

Compulsory    Sale    of    Tramways    in    South  London. — On 
Tuesday   week   the  London  County  Council  resolved,  by  LOS 

VOteS  tO  I.  to  serve  a  notice  on  the  I  .  union  Train  ways  Com- 
pany, requiring  it  to  sell  to  the  Counoil  1  he  port  ion  of  it v  at 

j  '  be   l  Ixtension  I  Irder  ol  istiug 

ni  about    "[   mill     from   ELennington  railroad  to  old  Kent 
road,     itis.inU  a  small  Be  system  belonging  to  the 

Company,  the  whole  measuring  about  but  it   is  a 

very  important    section,   as  two  branches  spread  out    from  it. 
.    n    Brixton  and Streatham,  and  the  ether  to  Balham 
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and  Tooting.     The   remainder    will   fall    in  about  four  years 
hence. 

Lightning  Extraordinary- — A  Rotterdam  correspondent 
vouches  for  the  truth  of  the  following  story,  which  we  shall 
tell  in  his  own  words:  "  During  a  short  but  heavy  thunder- 
s'. >rm  the  lightning  paid  a  visit  to  a  clock  station  in  this  town. 
The  station  is  situated  on  the  border  of  one  of  the  numerous 
canals,  and  the  door  leading  thereto  was  open.  Suddenly  the 
engineer  saw  a  ball  of  fire  approach  over  the  canal,  enter 
through  the  doorway,  envelop  the  fireman  Btanding  by  in  a 
mass  of  fire,  and  then  travel  along  a  bit  of  copper  wire  the 
man  held  in  his  hand  to  a  steel  tool  hanging  on  the  wall  ;  this 
tool  was  blackened,  the  man  received  heavy  shocks  in  arms 
and  chest,  bul  no  damage  ensued." 

Telephonic  Communication  in  South  America. — On  p.  740 
of  our  issue  of  October  26th  we  stated  that  telephonic  com- 
munication had  "just  been  established  between  Monte  Video 
and  Buenos  Avres."  A  correspondent  writes  to  poiut  out  that 
such  communication  was  first  established  in  1889,  and  that 
there  are  now  two  aerial  wires  of  4mm.  silicious  bronze,  each 
about  80  miles,  and  two  submarine  cables  across  the  River 
Plate,  each  about  20  miles  in  length.  The  Van  Rysselberghe 
system  is  used,  and  works  splendidly,  whilst  the  two  wires  are 
being  simultaneously  worked  for  ordinary  telegraph  traffic 
(Morse  duplex).  Several  banks  and  firms,  both  in  Monte  Video 
and  Buenos  Avres,  are  in  direct  communication  from  their  offices 

Canal  Boat  Propulsion. — A  recent  number  of  L'Industrie 
Electriqv.e  contains  a  description  of  an  apparatus  which  has 
recently  been  tried  for  canal  boat  propulsion.  It  consists  of  a  pro- 
peller attached  to  the  far  end  of  the  rudder,  and  driven  by  an 
electric  motor  placed  on  the  top  of  the  vertical  shaft  of  the 
rudder,  and  driving  the  propeller  by  means  of  bevelled  gears 
running  in  a  reservoir  of  oil.  One  of  the  advantages  of  this 
system  is  that  it  requires  no  change  in  the  boat  except  the 
change  of  the  rudder.  The  vertical  pressure  due  to  the  weight 
of  the  armature  is  balanced  by  a  magnetic  system;  the  weight 
of  the  whole  rudder  is  balanced  by  making  it  hollow,  so  as 
to  cause  an  upper  pressure  by  displacement.  It  was  tried  on  a 
boat  125ft.  long,  of  180  tons,  which  attained  a  speed  40  per 
ceut.  higher  than  that  attained  by  two  horses.  The  power  con- 
sumed was  34  kilowatts.  The  current  was  furnished  by  a 
battery  of  accumulators. 

Trials  of  "Fenders"  in  Philadelphia. — The  traction  com- 
panies of  Philadelphia,  says  the  Street  Railway  Gazette,  have 
been  engaged  in  testing  fenders  during  the  last  few  weeks 
with  a  view  to  the  selection  of  a  certain  style  as  a  standard. 
The  tests  were  made  with  dummies  formed  of  canvas  aud 
stuffed  with  bran.  Although  invited  to  do  so,  the  inventors 
did  not  care  to  stand  in  front  of  the  fenders  to  illustrate  their 
efficacy.  It  was  concluded  from  these  tests  that  several  of  the 
simple  fenders  would  operate  to  save  persons  who  had  been 
knocked  down,  once  in  three  times  and  perhaps  every  other 
time.  The  fenders  were  tried  in  two  different  places  :  part  of 
the  tests  took  place  on  a  street  where  the  paving  was  brick, 
almost  as  smooth  as  asphalt,  and  again  on  a  street  where 
granite  blocks  were  used.  The  People's  Traction  Company 
has  also  been  experimenting  with  fenders,  and  recently  two 
of  its  cars  have  been  equipped  with  a  device  of  a  scoop  form, 
made  in  accordance  with  a  design  of  one  of  the  officers.  This 
will  be_tested  by  putting  it  into  actual  service,  as  "the  Com- 
pany thinks  that  experiments  with  dummies  prove  nothing." 

Technical  Education.  The  Science  and  Art  Department 
have  lately  issued  a  report  showing  the  way  in  winch  the 
money  raised  under  the  Customs  and  Excise  Act,  1890,  has 
been  disposed  of  in  promoting  technical  education  by  the 
County  Councils  and  other  bodies  to  whom  the  money  was 
made  over.  The  return  states  that  the  total  amount  expended 
on  technical  education  during  the  year  1892-3  in  Great  Britain 
was  nearly  £530,000,  and  that  the  amount  allocated  for  the 
same  purpose  for  the  year  1893-4  was  close  upon  £700,000. 
It  should  be  understood  that  this  amount  docs  not  include  the 
bums  devoted  li\  private  liberality  to  this  purpose,  such,  for 
instance,  as  the  money  subscribed  by  the  companies  of  the 
City  of  London.  The  money  dealt  with  in  this  report  ini 
only  the  sums  obtained  from  the  Customs  and  Excise  Act,  and 
also  the  amounts  raised  by  local  rates  levied    under  the  Tech- 


nical Instruction  Acts.  It  appears,  from  the  report,  that  a 
great  majority  of  the  local  authorities  arc  applying  the  whole 
of    the   fund     provided   by  the  Customs  and    Excise    Act   for 

technical  education  alone,  though,  in  some  cases,  only  a  part  of 
the  funds  are  thus  applied,  and,  in  a  very  few,  they  are  used 
for  the  relict  of  the  rates.  The  return  gives  very  full  details 
as  to  the  way  in  which  the  money  is  expended  in  each  case. 

The  Use  of  the  T-Rail  on  Paved  Streets.— At  the  Atlanta 
meeting  of  the  American  Street  Railway  Association  Mr 
Strathearn  Hendrie  stated  that  the  tendency  in  America  daring 
the  past  ten  years  or  more  has  been  toward  smoother  and 
better  paved  streets,  which  has  resulted  in  a  demand  for  im 
proved  forms  of  rails.  Many  city  officials  have  forced  the  street 
railway  companies  either  to  use  the  English  grooved  rail  or  its 
American  modification,  neither  of  which,  however,  has  proved 
satisfactory  to  the  railway  companies.  For  the  street  railway 
man  questions  of  price,  joints,  quick  delivery,  competition,  coal 
aud  construction  combine  to  recommend  the  T-rail.  The  sug- 
gestion of  a  Trail  is  generally  startling  to  the  average  citizen, 
but  his  idea  of  such  a  rail  is  that  used  by  steam  roads  and 
projecting  four  or  five  inches  above  the  street.  There  is  more 
than  one  way  of  puttiug  a  rail  in  the  street.  The  paying  is 
perhaps  the  most  important  point.  Modern  street  railway 
construction  and  street  paving  imply  broken  stone,  concrete  or 
other  solid  foundation,  a  high  girder  or  Trail,  aud  a  brick, 
asphalte  or  granite  surface  to  the  street  in  larger  cities,  or  cedar 
blocks,  cobble  or  macadam  in  the  smaller  ones.  Asphalte  or 
macadam  can  be  paved  as  easily  to  a  Trail  as  to  any  other. 
They  should  be  laid  flush,  and  room  should  be  made  for  the 
flange  by  running  a  railroad  freight  car  or  other  car  having  a 
larger  flange  than  the  street  car  over  the  track  before  it  is  open 
for  traffic. 

Railroad  Travel  in  England  and  America. — Our  New  York 
contemporary,  the  Electrical  Engineer,  in  a  recent  issue,  com- 
ments on  an  article  on  "  Railroad  Travel  in  England  and 
America,"  in  the  current  number  of  Scribner's  Magazin  .  Our 
contemporary  prefaces  its  remarks  by  the  statement  that  "  the 
period  of  steam  travel  in  England  will  never  have  a  better 
presentation  "  than  at  the  present  time,  for  "  that  very  soon  a 
large  proportion  of  the  English  railroads  will  be  operated  elec- 
trically." This  is  good  news.  Our  New  York  contemporary 
further  thinks  that  agricultural  light  railways  have  an  espe- 
cially good  chance  in  England.  It  says  :  "It  may  be  pointed 
out  that  the  adoption  of  the  trolley  system  on  the  English 
roads  is  free  from  all  the  objections  raised  against  its  use  on 
streets,  especially  as  nearly  every  English  crossing  is  made 
above  or  below  grade.  Another  feature  is  that  costly  and 
heavy  construction  would  no  longer  be  necessary.  Cars  ruu- 
ning  singly  at  frequent  intervals  do  not  require  the  massive 
tracks,  bridges,  <fec,  that  trains  weighing  hundreds  of  tons  do. 
Even  if  tin  trolley  were  restricted  to  slower  travel,  there  is  an 
incalculable  amount  of  traffic  to  be  done  cheaply  at  those  lower 
speeds."  Finally,  as  our  contemporary  remarks,  "in  a  country 
like  England,  trolley  roads  may  be  made  to  feed  the  old  steam 
roads,  also;  and  we  believe  that  in  this  country  the  shrewder 
steam  railway  managers  will  soon  be  trying  the  effects  of  such 
a  plan,  calling  in  the  transverse  lines  to  offset  the  evils  of  the 
parallel. 

Proposed  Chicago  -  Milwaukee  Electric  Railway.  —  The 
Chicago-St.  Louis  Electric  Railway  having  died  a  natural 
death,  another  scheme  of  the  kind  is  prompt!}'  proposed.  A 
number  of  Chicago  capitalists,  says  the  Western  Electrician,  are 
said  to  be  interested  in  the  project  of  establishing  an  electric 
railway  connecting  a  number  of  towns  between  Chicago  and 
Milwaukee,  and  making  a  continuous  system  of  electric  service 
between  these  cities.  The  project,  our  esteemed  contemporary 
states,  has  assumed  definite  form  in  the  establishment  of  the 
Lake  Shore  Electric  Railroad  Company,  which  was  incorporated 
at  Springfield,  III,  with  a  capital  stock  of  810,000,000.  The 
plans  of  the  Company  were  outlined  by  Mr.  I.auderback  in  an 
iw,  in  which  he  said:  "We  expect   i  II   the 

mentioned   with   a  tr  lie  . 

ibout   t  wo  •■■.  ol 

t  them  representing  laru-e  real  estate  Byndi 
called   on   me.  and  agreed   to  i ■,-  ight  of  way  if  we 

would  build  the  road.      It  all  rests  with  them  n  in   whether  the 
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lines  are  constructed.  If  they  make  their  promises  good,  we 
will  go  ahead  with  work.  I  think  this  would  be  the  largest 
single  electric  system  ever  put  in— about  88  miles.  There  may 
be  several  longer  lines  in  eastern  states— New  Jersey,  perhaps, 
and  probably  in  the  New  England  states— but  they  are  made 
up  of  a  number  of  short  lines,  originally  independent  of  each 
other,  but  now  consolidated.  Such  lines  have  been  very  suc- 
cessfully operated  in  the  East." 

Electrical  Communication  with  Lighthouses.— The  following 
notice  to  mariners  has  been  published  by  the  Irish  Lights 
Office:— The  following  lighthouses  under  the  jurisdiction  of 
the  Commissioners  of  Irish  Lights  being  now,  or  about  to  be, 
electrically  connected  with  the  Postal  Telegraph  system, 
mariners  are  informed  that  arrangements  have  been  made  with 
Her  Majesty's  Postmaster-General,  whereby  they  can  have 
casualties  at  sea  reported  by  telegraph  to  owners  or  others 
through  any  of  the  stations  named.  Payment  at  the  rate  for 
ordinary  inland  telegrams  (jdus  tenpence  per  message)  will  be 
demanded  on  delivery  of  the  telegram.  Telegrams  in  reply 
will  be  accepted  from  the  owners  or  others,  for  transmission,  if 
possible,  to  the  vessel  in  distress,  and  will  be  subject  to  the 
same  charges.  It  is,  however,  necessary  to  state  that  the 
present  staff  at  a  lighthouse  does  not  permit  of  a  constant  look- 
out being  kept,  so  that  signals  may  not  always  be  observed. 
It  must  be  distinctly  understood  that  no  messages  will  be 
transmitted  other  than  those  which  relate  to  shipping  casual- 
ties. The  arrangement  here  described  is  supplementary  to  that 
under  which  messages  from  light-keepers  themselves,  to  sum- 
mon lifeboats,  are  transmitted  free  of  charge.  List  of  light- 
house stations  :  North  Coast— Tory  Island.  North- West  Coast 
Galley  Head.  South- West  Coast— Valentia.  East  Coast— 
— Killybegs  (St.  John's  Point).  South  Coast— Fastnet  Rock, 
Howth  Bailey,  Tuskar  Rock,  Hook  Tower,  Minehead.  West 
Coast — Loophead,  Kilcredaune  (River  Shannon).  According 
to  the  recommendations  of  the  Royal  Commission,  the  Fast- 
net  Rock,  it  will  be  remembered,  was  to  be  connected  to  the 
shore  by  a  "  non-continuous  cable  "  ;  i.e.,  by  an  induction-coil 
arrangement. 

Electrical  Accident  in  the  City.— The  following  accident 
occurred  shortly  after  1  o'clock  on  Saturday  afternoon  last.  A 
horse  attached  to  a  brougham  was  being  driven  along  Cannon- 
street,  and  on  turning  into  Budge-row  the  animal  began  to 
tremble  violently,  and  immediately  afterwards  fell  down. 
When  the  coachman  got  off  his  seat  he  at  once  received  an 
electric  shock,  but  sustained  no  injury.  The  horse,  however, 
died  in  a  few  moments.  Directly  afterwards  two  explosions 
occurred  simultaneously  in  the  junction  boxes  opposite  No.  22, 
Budge-row,  and  in  Cannon-street  facing  No.  22,  Walbrook. 
The  latter  premises  are  occupied  by  a  hosier,  whose  shop 
window-blind  was  damaged,  the  basement  window  being  also 
broken.  The  explosion  forced  oft'  the  covers  of  both  boxes  ; 
and  part  of  the  brickwork  and  iron  frame  of  the  box  in  front 
of  the  hosier's  shop  was  considerably  damaged.  A  portion  of 
the  footway  and  kerbstones  was  blown  into  the  carriage-way, 
striking  and  injuring  two  or  three  people.  Three  persons  pass 
ing  also  received  shocks.  A  few  seconds  after  the  explosion 
smoke  was  seen  issuing  from  the  junction  box  opposite  No.  22, 
P.udge  row.  The  otlicials  of  the  City  of  London  Electric  Light- 
ing Company  hive  reported  the  whole  circumstances  to  the 
Board  of  Trade,  and  an  inquiry  will  be  bold  on  Monday  next 
at  Winchester  House.  We  are  asked  by  the  British  Insulated 
Wire  Company  to  state  that  their  cables  were  in  no  way 
responsible  for  the  trouble.  They  consider  this  disclaimer 
necessary,  as  their  name  has  been  so  closely  connected  with 
that  of  the  City  Company  of  Late.  Another  account  states 
that  there  are  one  or  two  singular  points  about  the  acoident  in 
Budge-row.     It  appears  that  the  first  explosion  did  not  occur 

Until  B  quarter  of  ail   hour  alter  the    horse    fell    down,  and    that 

five  minutes  after  this  another  explosion  ocourred  Borne  30  oi 
in  yard  a  awa  3  fi the  spol   where  the   horse  fell.     Previous 

In    t  hi'    Inn  ha         11        ijuent  I  v    died    being     struok,     aUOl  her 

horse   bad    been   somewhat    similarly   affected,   and    made   g 
deliberate  leap,  almost  overturning  a  oab  in  Cannon  street. 
Carborundum  Electric  Light  Carbons.     Man\    efforts  have 

been  made  to  improve  the  quality  oJ  ill inating  carbons,  foi 

the  purpose  ol  lengthening  the  life  of  the  filament     rod    01 


points,  and  also  to  produce  a  combination  of  carbon  with  other 
substances  that  would  give  more  light  for  the  electrical  energy 
consumed.  The  main  object  of  inventors  has  always  been  to 
produce  a  carbon  containing  a  material  having  an  excessively 
high  fusing  point  and  equally  difficult  of  oxidation,  and,  at  the 
same  time,  having  a  high  luminescent  value.  Mr.  E.  G.  Acheson, 
the  inventor  of  carborundum,  has,  says  the  Electrical  Engineer 
of  New  York,  recently  produced  a  carbon  in  which  he  claims  to 
have  covered  these  points.  He  takes  pure  carbon  and  carbide 
of  silicon  (carborundum),  reduces  both  to  fine  powder  and  mixes 
them  in  the  proportion  of  nine  parts  of  the  former  to  one  of  the 
latter,  together  with  tar  or  any  other  good  binding  material. 
The  mixture  is  then  baked  and  moulded  into  the  proper  form  for 
use.  In  order  to  get  the  full  and  complete  effect  of  the 
illuminating  qualities  of  the  carbide  of  silicon  more  distinctly 
separated  from  that  of  the  carbon,  the  ordinary  cored  carbon 
rod  is  used,  and  the  core  is  filled  with  the  carbide  of  silicon, 
either  alone  or  with  a  binding  agent.  For  the  filaments  of 
incandescent  lamps  the  carbide  of  silicon  in  a  very  fine  powder 
is  mixed  with  and  suspended  in  the  oil  used  in  the  oil  bath  for 
the  treatment  and  building  up  of  the  carbons,  and  in  the  process 
of  depositing  the  carbon  from  the  oil  bath  into  the  filament  the 
fine  particles  of  carbide  of  silicon  become  fixed  to  the  filament 
simultaneously  with  the  deposit  of  carbon.  As  carborundum  is 
formed  at  a  temperature  approximately  that  of  the  electric  arc, 
it  is  necessarily  free  from  all  volatile  matters,  and  eminently 
fitted  (as  the  result  of  having  already  existed  at  these  high 
temperatures)  for  the  light-giving  body.  It  has  also  been 
demonstrated  that  it  resists  oxidation  to  a  greater  extent  than 
any  other  known  material,  having  resisted  such  chemical  action 
when  highly  heated  and  exposed  to  a  stream  of  oxygen  ga3. 
Associated  with  these  two  essential  qualities  of  infusibility 
and  non-oxidisability,  is  a  third  equally  valuable  one,  that  of 
luminescence,  as  it  is  claimed  to  produce  a  greater  amount  of 
light  for  the  electrical  energy  consumed  than  any  illuminating 
body  heretofore  used. 

Hertzian  Waves,  Carbon  Microphones  and  "Coherers." — 
Under  this  comprehensive  heading  Dr.  W.  J.  Morton,  of  New 
York,  relates  in  the  Electrical  Engineer  of  that  city  the  follow- 
ing interesting  experience  : — About  eighteen  months  ago  I  put 
into  use  the  Vetter  method  of  controlling  the  current  derived 
from  the  Edison  110-volt  system.  The  controlling  devices 
were  a  16-c.p.  lamp  and  a  pulverised  carbon  rheostat.  On 
several  occasions  when  the  electrodes  were  attached  to  some 
part  of  a  patient's  person  and  a  spark  was  being  administered 
to  another  patient  seated  upon  a  platform  charged  by  an 
influence  machine,  some  15ft.  distant  in  the  same  room,  the 
first  patient  would  exclaim  and  protest  against  receiving  a  con- 
siderable shock.  That  a  spark  occurring  15ft.  away  should 
cause  a  shock  to  a  person  in  an  independent  circuit  excited  my 
wonder  ;  it  was  inexplicable,  and  yet  so  certain  to  occur,  that 
I  was  obliged  to  abandon  the  use  of  the  two  pieces  of  apparatus 
at  the  same  time.  At  last,  when  time  permitted,  I  set  out 
to  investigate.  I  suspected  the  microphonic  rheostat  of 
pulverised  carbon,  and  having  cut  it  out  of  circuit,  1  sub- 
stituted for  it  a  water  rheostat.  The  phenomena  now 
failed  to  occur.  Replacing  the  carbon  rheostat,  and  putting 
a  telephone  in  circuit,  I  adjusted  the  milliammet  1 
read  two  milliamperes,  causing  an  assistant  to  evoke  the 
distant  spark.  All  was  now  clear.  At  each  spark  the  needle 
jumped  forward,  and  a  distinct  telephone  click  was  heard  from 
the  telephone  receiver.  1  observed  that  the  first  jump  of  the 
needle  was  the  longest,  as  well  as  the  first  click  in  the  receiver 
the  loudest,  both  needle  jump  and  click  dying  away  gradually 
at  eacli  successive  spark  until  they  ceased  at  from  the  t  wen 
tieth  to  thirtieth.  Unable  to  furnish  any  reason  why  the 
electric  radiation  of  a  distant  s|>ark  should  reduce  theresist- 
anoe  of  pulverised  carbon  l  refrained  from  publishing  the  bare 
observation  in  the  hopes  of  finding  an  explanation  by  further 
experimentation,  merelj  noting  to  friends  the  delioaoj  of  the 

pulverised  oarbon  r] Btat  as  a  detector  of  Herl  ian  waves,  and 

making  some  further  experiments  with  it  and  a  telephone 
reoeiver  in  circuit  in  this  direotion.  The  recent  publication  ol 
the  brilliant  researches  of  I'r.  Oliver  J,  Lodge  now  makes  the 

entile  mallei  clear.  My  c\  pel  uncut  a  would  seem  to  lolly 
demonstrate  that   oarbon  as  well  as  metals  may  act   as  colic  1  ers. 
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MOTIVE   POWER  AND  GEARING.* 

BY    K.    TRRMLKTT    <   ' 

(Continual  from  page  ■'■I.) 

The  excessive  friction  in  unbalan  ed  ralvea  i    oau  ed  by  the 

amount  of  surface  which  is  expo    d  to  the    beam  dust 

,    force  upon  which    is  directly  exerted    between 

the  rubbing  surfaces.    This  friction  is  not  only  a  source  of  loss 

of  power,  lint  it  also  hinders  th  tion  of  the  governor 

and  leads  to  the  phenom known  as  " hunting."     It'  the 

i ace  in  ii  •  efforl   ti i 

readjust  the  valve  motion,  it  is  evident  that  its  action  must  be 

delayed  until  there  is  a  sufficient  want  of  equihbrium  ti 

the  necessary  force.    Thus  arise  the  tardiness  and  irregularitj 

which  give  rise  to  hunt  ii  i  ad  fall 

be  engine  due  to  the  inability  of  the  governor  to 

irements  of  the  engine.     Slide 

valves  are  usually  balanced  by  means  of  a  relief  frame,  which 

3  the  greater  part  of  the  valve  from  the  steam  chest 

pressure:   or,  in  other  cases,  by  having  a  cylindrical  valve, 

known  as  a  piston  valve,  which  effects  the  steam  and  exhaust 

distribution  by  means  of    ports    completely   surrounding   it. 

d  later.     It  will   bi 
from  the  foregoing  table  of  tests,  what  a  great  reduction  of 
friction  arises  when  the  valves  are  balanci  d. 

Friction  of  the  crank  shaft  bearings  di  pends  on  the  manner 
in  which  the  power  is  taken  from  the  engine,  as  well  as  upon 
the  balancing  of  the  reciprocating  and  rotating  parts.  If  the 
power  is  taken  off  by  means  of  a  simple  torque  on  the  shaft 
the  shaft  bearing  friction  will  chiefly  arise  from  internal 
(enginei  ca  ses ;  but  if  it  is  taken  off  by  belt,  rope  or  other 
usual  form  of  sear,  the  side  thrust  applied  at  the  pulley  will 
be  communicated  to  the  hearings  and  will  increase  their 
friction. 

The  difference  between  piston  friction  in  vertical  and  hori- 
zontal engines  is  not  brought  out  in  the  table,  as  the  author 
has  not  found  any  reliable  data  on  the  subject.  This  form  of 
friction  is  undoubtedly  greater  in  the  latter  type  of  engine. 
It  may  be  minimised  in  any  particular  engine  by  the  use  of 
suitable  piston  rings  and  by  proper  cylinder  lubrication. 
Light  fixed  oils,  often  chiefly  composed  of  the  less  volatile 
mineral  oils,  are  most  commonly  used  for  the  latter  purpose. 
The  vertical  engines  made  by  the  Brush  Electrical  Engineer- 
ing Company  are  frequently  unprovided  with  cylinder  lubrica- 
tion, and  are  found  to  give  good  results  under  this  condition. 
One  advantage  of  using  no  such  lubrication,  where  the  steam 
is  condensed  and  returned  to  the  boilers,  is  the  absence  of  oil 
from  the  feed  water.  Oil  separators  are  sometimes  necessary, 
to  remove  cylinder  lubrication  from  the  condensed  steam. 
Friction  in  other  parts  of  the  engine  is  minimised  by  allowing 
a  sufficient  amount  of  bearing  surface  to  prevent  the  lubrica- 
tion from  being  squeezed  out  from  between  the  sliding  parts, 
and  by  the  use  of  suitably  viscous  lubricants.  Slow  moving 
parts  under  great  pressure  require  heavy  oils  ;  quick  moving 
parts  under  smaller  pressure  should  be  provided  with  light, 
thin  oils.  Continuous  and  copious  lubrication  must  always  be 
adopted  if  a  high  mechanical  efficiency  is  desired. 

Relation  of  Load  to  Friction. — The  only  logical  mode  of 
determining  the  variation  of  engine  friction  with  the  load  is, 

duct  the  B. hc.  from  the  i.hp.  throughout  8 
values  of  either  the  latter  or  the  former.  Argument  based 
upon  measurement  of  -team  consumption  is  fallacious,  as  it 
is  illogical  and  wrong  to  assume  a  constant  steam  consump- 
tion per  i. hc  at  all  loads.  Commencing  with  no  b.hp.,  i.e., 
with  the  engine  running  light  at  its  normal  speed,  we  may 

ain  the  corresponding  i.hp.  by  means  of  an  indi 
diagram.  The  whole  of  this  power  is,  of  course,  absorbed  by 
engine  friction.  Such  an  indicator  diagram  is  usually  called 
a  "  friction  card."  Gradually  increasing  the  b.hp.  a  series  of 
cards  mav  be  taken,  from  which  the  values  of  the  I.HP.  may 
be  obtained,  In  the  majority  of  types  of  engini 
found  that    the  difference  between   the    i.hp.  and 

i    d  Mm    throughout,   and    is   always  equal   to  the  value 

*  From  a  forthcoming  work  to  be  published  by  The  Electrician  Printing 
and  Publishing  Company.     All  rights  are  reserved. 


obtt I  from  the  1  I  otion,  Pi  if. 

Thurston    says  :        "  Tl 

machine    repn   ents    practically   the    friction   of 

when   I  iwer  without    load 

'  n  ibl]    1 i i  i  i  d    work   of   the 

when  in  operation   under   loud  oi   wh  i  i 

be  i 
Author,  exhibited 

all    load-    up    to    it  i  r.   and   with    no    load    at    all.' 

The  truth  of  this,  111  the  case  ot  a 
variable  load  with  ci 

to  Suit   the    load       has    been    a  I  ml  nla  1 1 1 1  \    proved    n. 

experiments  with  hi    engine  by  Mr.  P.  Willans.     Somi  ■ 
has  been  ca  I   upon  the  truth  of  th  on,  in  so  far 

as  it  relates  to  double-acting  engines  with  variable  cut-off. 
■  -i   aiv,  however,  subjected   to  almost    constant 
force  between  all  their  working  parts;  th  in  the 

si  am  chest  and  on  the  valve  i    eon  lant,  the  pressure  on  the 
crank   pin  falls  only  slightly   as  the  cut-off  is  hastened,  and 
the  piston  friction  cannot  be  affected  l>>  th 
quently,  there  can  be  but  little  reduction  of  the  engine  friction 
as  the  load  falls.     Experiment,  too,   seems  to  confirm   the 

ilisation  in  its  application  to  these  engines.      D 
action,  nevertheless,    may   give    rise    to  variation    of   . 

friction,  if  it  leads  to  "knocking"  or  "lost   tion 

brasses  of  the  crosshead  and  crank  pin,  and  the  loss  of  | 
on  this  account  probably  becomes  excessive  if  the  engine  is 
overloaded.     Mr.  I>.  K.  Clark  observes  "that  the  degree  of 
nearness    to   uniformity  of   frictional   resistance    for   various 
powers  of  the  same  engine,  at  the  1,  is  probably 

dependent  upon  the  degree  of  nearness  by  which  the 
momentum  of  the  reciprocating  parts  is  balanced  by  the 
pressure  of  the  steam.'' 

Thus,  engine  friction,  considered  as  a  force,  may  be  taken 
as  fairly  constant,  provided  the  conditions  of  steam  pressure 
are  unaltered.  The  power  expended,  if  the  speed  is  con 
is  also  found  to  be  unvarying.  Under  the  stated  conditions, 
therefore,  the  work  done  against  friction  in  each  revolution  of 
the  engine  is  a  fixed  quantity.  In  cases,  then,  where  the 
speed  varies  directly  as  the  power  developed,  the  absorption  of 
power  by  engine  friction  is  not  constant,  but  is  a  constant 
fraction  of  the  total  power.  The  mechanical  efficiency  of  such 
a  condition  of  working  is  constant. 

Methods  of  Varying  Engine  Power. — There  are  three 
methods  of  varying  the  power  of  a  steam  engine  in  common 
use:  (1)  by  varying  the  speed;  (2)  by  varying  the  initial 
pressure  of  the  steam,  with  unvarying  cut-oil:  and  (3)  by 
varying  the  point  of  cut-off,  with  constant  initial  pressure. 
These  are  sometimes  combined  as  follows,  viz.,  by  slightly 
varying  the  speed  as  the  load  varies,  the  greater  part  of  the 
change  of  load  being  met  either  by  the  throttle  valve  or  by  a 
change  in  the  cut-off.  We  may  conveniently  consider  this 
last  to  be  the  fourth  form  of  regulation. 

Regulation  of  Power  by  Variation  of  Speed. — Regulation  of 
power  of  a  steam-engine,  to  meet  the  conditions  of  a  varying 
load,  by  keeping  the  steam  distribution  constant  and  varying 
the  speed  of  the  engine,  is  the  least  common  method  adopted 
in  practice.  It  is  only  rarehj  that  the  mechanical  conditions 
ran  be  adequately  adapted  to  the  electrical  n  quirements.  In 
the  majority  of  cases  the  dynamo  must  be  driven  at  a  constant 
or  nearly  constant  voltage ;  and  this  condition  must  bi  main- 
tained tit  all  loads  on  the  dynamo.  To  run  the  dynamo  in 
this  way,  while  running  the  engine  at  a  speed  which 
directlj    with    the    load,  would    ueeessitate   the  interpo 

of   a    variable- reducl le   of   transmitting    the 

whole  power  between  the  engine  and  the  dynamo.      No  such 

era]  hundri 
is  known  ;  and  those  w bich  have  l"  en  di 
amounts  of  power  i  inefficii  nt.  :  I    in- 

convenient.      There  is  ont  tribution  of 

power,  however,  which  lends  itself  to  this  method  of  engine 

ibution  at  constant  current,  with  va 

volts,      l-'.xai:  i  i immonly  met  wit] 

an-   lighting  :    and.  i bough   the  method  is   by  no  i 
onl\    available   one    for   n  ;Tl'ly,  it   is 
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largely  used  by  some  makers  of  arc  light  machinery.  The 
usual  plan  is  to  couple  the  engine  to  the  dynamo,  either 
directly  or  by  some  form  of  gear,  and  to  adjust  the  throttle 
governor  so  that  it  shall  only  come  into  action  in  the  event  of 
the  engine  racing.  The  field-magnets  of  the  dynamo  are 
under  constant  excitation,  and  the  armature  current  is  also 
constant ;  so  that  the  dynamo  opposes  a  constant  torque.  The 
engine  is  supplied  with  steam  at  a  constant  pressure,  of  such  a 
value  that  it  will  develop  a  mean  force  capable  of  overcoming 
this  torque  plus  the  mechanical  friction.  Left  to  itself,  such 
an  arrangement  will  run  at  a  speed  which  will  be  directly  pro- 
portional to  the  load  ;  and  the  governor  will  only  interpose 
in  the  event  of  the  dynamo  accidentally  losing  its  field,  or 
when  the  belt  slips.  The  high  mechanical  efficiency  of  this 
arrangement  has  led  many  electrical  engineers  to  cast  covetous 
eyes  on  it,  wishing  that  it  might  be  adapted  to  other  systems 
■of  electrical  distribution.  It  is  probable,  however,  though 
exact  information  is  not  forthcoming,  that  the  high  mechanical 
efficiency  at  low  load  would  be  largely  if  not  wholly  lost  in  the 
increased  condensation  of  steam,  due  to  the  reduced  speed. 

Regulation  of  Power  by  Variation  of  Initial  Pressure. — 
The  method  of  regulating  the  power  of  an  engine  by  throttling 
the  steam  down  to  a  suitable  initial  pressure,  and  keeping  the 
point  of  cut-off  fixed,  was  first  introduced  by  James  Watt,  and 
is  the  most  common  means  adopted  for  varying  the  power  of 
high-speed  steam  engines  in  electric  power  station  in  this 
country.  This  method  is  often  erroneously  said  to  give 
"variable  power  with  fixed  ratio  of  expansion,"  whatever 
that  may  mean.  As  a  matter  of  fact  a  throttle  valve  varies 
the  expansion  ratio  quite  as  widely  as  does  an  automatic  slide 
valve.  The  difference  between  them  lies  in  the  fact  that, 
whereas  in  the  latter  case  the  expansion  takes  place  wholly  in 
the  cylinder,  in  the  case  of  regulating  by  a  throttle  valve  a 
variable  portion  of  the  expansion  occurs  at  the  valve  and  a 
fixed  remainder  occurs  in  the  cylinder.  Though  from  a 
theoretical  point  of  view  thermodynamically  inefficient,  the 
ijractice  of  regulating  by  a  throttle  valve  has  many  practical 
advantages  and  even  merits  ;  and  it  is  doubtful  if  any  other 
mode  of  regulating  will  live  superior  results  in  economy  and 
prompt  regulation.  Firstly,  it  is  to  be  noticed  that,  since 
the  range  of  expansion  in  the  cylinder  is  kept  constant,  there 
will  not  be  a  very  much  greater  range  of  cylinder  temperature 
at  low  loads  than  full  load.  Indeed,  where  only  moderately 
high  pressure  is  used,  the  range  of  temperature  may  be  con- 
siderably less  at  low  loads.  The  practical  advantage  of  this  is, 
that  initial  condensation  is  not  liable  to  become  excessive  at 
Low  Loads.  Secondly,  it  is  to  be  noticed  that  the  first  stage  in 
the  expansion,  viz.,  that  taking  place  at  the  throttle  valve, 
has  a  drying  action  on  the   steam  ;  which  will  also  tend  to 

tl  initial  condensation.  And  it  must  further  be 
ob  erved  that  this  drying  effect  increases  as  the  load  is 
reduced;  so  that  at  very  light  loads  the  steam  may  pi     ibl 

cylinder  in  a  very  dry  or  even  superheated  state, 
the  direct  effei  I  of  which  is  to  tend  to  prevent  initial  conden 

ation    m   propo as  ol  her  ti  adencie  i  would   lend  to  its 

I luction.      \    thi    ttlea1    engine,  supplied    with    fairly   dry 

team  i tl  and  funning  on  a  light  load  al  normal 

u  I    i  favourable  Gondii  ion  in  regard  to 

economy  of    team  than  a  similar  engi igulated  bj  a    Lide 

valve.     Thirdly,  from  the  fewni    sand    implicit}  of  pari  ,and 
the  ea  e  with  « Liicb  the}  maj  be  pi  1 6 1  tlj  balanced  in  i 

i"     team   | and  friction,  throttle  valvi    geai   i     mon 

i  ffectivi  l\  and  | ipl  Lj  controlled  bj  a  govi  rnoi  tl thi 

. nil  automal ic     lide  valve  govei ning.      \  steam 
plai  ed   on   the     team  ch   I    oi    domi    of  an  i  ugini    «  hicb  i 

bod,  will  si 
fraction   ol   full   powi  c  al    whii  b.  thi  aning,  the 
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is  greater  at  low  loads  than  at  full  load.  At  very  low  loads 
the  whole  of  the  period  of  highest  pressure  takes  place  in  an 
early  part  of  the  stroke  ;  and  the  effect  of  this,  in  some 
types  of  engines,  may  be  to  increase  the  fluctuation  of 
speed  on  account  of  the  distortion  of  the  crank  effort.  Slide 
valves  are  commonly  controlled  by  varying  either  the  lap,  or 
the  travel  and  angle  of  advance  ;  though  in  some  cases  all 
three  are  automatically  varied.  Corliss  valves  and  other 
forms  of  trip  or  trigger  valves,  are  controlled  by  automatically 
varying  the  instant  in  the  stroke  at  which  they  are  allowed 
to  snap  and  close  the  steam  passages. 

Regulation  of  Power  by  Variation  of  Speed  and  Expansion. — 

In  many  systems  of  electric  power  supply  a  network  of  con- 
ductors is  fed  with  power  at  a  fixed  voltage  at  a  number  of 
points  in  the  network,  called  feeding  points.  These  feeding 
points  are  electrically  connected  to  the  dynamos  by  means  of 
unloaded  cables,  called  feeders,  i.e.,  cables  which  have  no  load 
on  their  entire  length,  but  which  take  the  power  at  the 
station  end  and  deliver  it,  less  a  certain  amount  internally 
wasted,  at  the  network  end.  Were  it  not  for  the  internal 
waste,  the  voltage  at  the  station  end  would  be  the  same  as 
that  at  the  feeding  points ;  but,  as  it  is,  the  voltage  must  be 
higher  than  that  at  the  feeding  point  by  an  amount  which  is 
directly  proportional  to  the  load  at  the  feeding  points.  For 
this  reason,  the  generator  must  develop  electric  power,  not 
at  quite  constant  voltage,  but  at  a  voltage  which  rises  in 
direct  proportion  to  the  loss  of  volts  in  the  feeders.  The 
dynamo  voltage  must,  in  fact,  equal  the  constant  volts  at  the 
feeding  points  plus  the  variable  volts  lost  in  transmission. 
One  method  of  arriving  at  the  necessary  regulation  of  dynamo 
voltage  is,  to  vary  the  field-magnet  excitation  ;  but  another 
method  which  is  sometimes  adopted,  and  an  extensive  example 
of  which  occurs  at  the  Manchester  Corporation  electric  supply 
station,  consists  in  speeding  up  the  engine  in  proportion  to 
the  volts  required  for  transmission.  When  supplying  practi- 
cally no  power,  but  when  connected  to  the  feeders,  the  dynamo 
would  be  run  at  a  certain  speed,  and  would  develop  the  feed- 
ing point  voltage.  The  supply  of  steam  to  the  engine  would 
be  just  sufficient  to  overcome  the  engine  and  dynamo  mecha- 
nical resistances.  As  the  load  came  on  the  dynamo,  more 
steam  would  be  supplied  to  the  engine,  in  proportion  to  the 
current  given  by  the  dynamo,  either  by  automatically  varying 
the  cut-off  or  the  throttle-valve,  and  at  the  same  time  the 
engine  would  be  speeded  up  until  the  required  voltage  was 
obtained  at  the  feeding  points.  The  speeding  up  is  sometimes 
controlled  by  hand,  the  engine  driver  being  guided  by  a  volt- 
meter; but  a  more  prompt  method  is  to  use  some  form  of 
mechanical  or  electrical  control. 

Crank  Effort. — As  a  preface  to  the  study  of  the  governing 
of  engines,  it  will  now  be  neci  arj  to  -.i\  a  few  words  about 
the  fluctuations  of  the  efforl  exerted  by  the  reciprocal  ing  eon 
tiecting  rod  upon  the  crank  pin.  Owing  to  the  harmonic 
variation  of  the  length  of  the  arm  al  which  the  force  of  the 
steam  is  exerted  on  the  crank— that  arm  vanishing  at  two 
points,  called  the  dead  points  -and  owing,  too.  to  thi  facl 
thai  the  steam  pressure  is  not  constant,  bul  varies  consider- 
ably during  the  stroke,  and  will  sometimes  be  of  m 
value,  the  polar  diagram  of  .rank  effort  of  a  single  cylinder 
:  om  in  in"  a  circle;  i.e.,  the  torque  exerted  is  far  from 
con  iani.  Fig.  :'<■!  is  constructed  to  show  the  polar 
diagram  ol  crank  efforl  fo  cylinder,  the  curve  i,  ln>« 

ever,  being  plotted  radially  from  the  circumference  of  a  circle, 
in  had  i  if  a  pola  i'  poinl .  in  ordi  as  well 

as  the  positive  value  -     Thi  continuous  Line  shows  the  curve 
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■  i  oki  ,  and  the  dotted  lim 
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lution.  The  engine  will  tend  to  run  quicker  where  the  curve 
is  farthest  from  the  centre  and  slowi  c  where  il  i  i  near  to  that 
point.  There  are  two  methods  of  obviating  the  great  fluctua- 
tion  of  speed  which  would  result    from  this  fluctuate E 

turning  moment:  (1)  to  absorb  the  surplus  or  make  up  the 
deficit  turning  moment,  above  or  below  the 


\      Y     \  ..-■ 

-_/ 
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V   f^ 

V  y\ 
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of  a  mechanical  store  of  energy  such  as  is  afforded  by  a  fly- 
wheel affixed  to  the  crank  ;  (2)  to  connect  two  or  more  sepa- 
rate pistons  and  connecting  rods  to  the  same  crank  shaft  by 
means  of  cranks  set  at  such  an  inclination  to  one  another  that 
the  maxima  or  minima  of  the  several  efforts  do  not  coincide, 
being  so  arranged,  in  fact,  as  to  produce  by  their  combined 
efforts  an  equable,  or  less  variable,  turning  moment. 

(To  be  continued. ) 


PRINCIPLES  OF  TRANSFORMER  DESIGN. 

BY    ALFRED    STILL. 
{Continued  from  page  36  ) 

"  Wattless  "  and  "  Hysteresis  "  Components  of  the  Magne- 
tising Current. — The  dotted  centre  line  h  o  b,  in  Fig.  5,  may 
be  taken  as  representing  the  relation  between  excitirig  current 
and  magnetism  on  the  assumption  that  hysteresis  is  absent. 
Hence  it  follows  that  at  any  point  in  the  real  cycle  the  por- 
tion of  the  current  which  may  be  considered  as  doing  the  work 
against  hysteresis  is  indicated  by  the  length  of  the  current 
line  comprised  between  this  dotted  line  and  the  outside  curve. 
This  current  will  be  positive  when  measured  to  the  right  of 
this  new  centre  line,  and  negative  when  to  the  left.  The  short 
horizontal  lines  in  the  figure  represent  the  successive  positive 
values  of  this  hysteresis  current,  during  the  change  of  the 
magnetism  from  its  negative  to  its  positive  maximum.  In 
Fig.  6  the  curve  of  magnetisation  is  marked  m,  as  before.  CE 
is  the  imaginary  exciting  current  for  the  assumed  condition  of 
no  hysteresis  in  the  iron,  and  is  plotted  from  measurements 
taken  on  hob  in  Fig,  5,  while  CH  is  what  we  may  call  the 
hysteresis  component  of  the  current,  and  is  also  drawn  from 
measurements  made  on  Fig.  5.  The  resultant,  or  true  magne- 
tising current,  is  at  every  point  equal  to  the  algebraic  sum  of 
these  two. 

It  has  been  shown  that  the  hysteresis  losses,  although  they 
occur  in  the  iron  only,  are  equivalent  in  the  exciting  coil  to  a 
current  flowing  against  the  induced    E.M.F.,   it  being 
Stood   that   the   E.M.F.  applied   to  the  terminals  of   the  mil    is 
such  as  to  force  the  requisite  amount  of  current  against  this 
induced  E.M.F.     Now,  the  phase  of  the  induce  1  E.M.F.  b(  ing 
always,  as  previously  explained,  exactly  one  quarter  of  a  period 
behind  that  of  the  magnetism,  it  follows  that  the  curren 
ponent  CI;  is  wattless  ;  but  if  we  take  the  ordinates  of  <  ',,  and 
multiply  them  by  the  ordinates  of  the  induced  E  M  F.  eui 
shown  i,  we  el, tain  the  rate  (in  watts)  at  which 
absorbed  through  hysteresis.     Note  also,  that  if  the  frequency 


remains  constant,  the  induction  B  (Fig.  5)  i  of  the 

induced  K.M.F.,  and  that  the  lest  watts  are,  therefore,  directly 

proportional  to  the  product  of  CH  and  B,  or  to  the  area  of  the 
curve  Kig.  5,  as  already  shown. 

Although  hysteresis  lias  the  effect  of  distorting  the  magne- 
tising current  curve  and  increasing  its  area,  it  does  not  alter 
either  tho  position  or  magnitude  of  its  ma. run  ma  value,  which 
agree  always  (except  when  eddy  currents  are  present)  with  the 
maximum  value  of  the  magnetism.  The  actual  hysteresis  and 
eddy  current  losses  occurring  in  transformer  iron  will  be  found 
further  on,  among  the  notes  on  practical  design. 


_   D 


Before  leaving  this  part  of  the  subject  it  may  be  well  to 
emphasise  the  main  principle  governing  the  flow  of  an 
alternating  current  in  a  circuit  containing  self-induction.  The 
varying  current  produces  changes  of  magnetism,  which,  again, 
produce  a  varying  E.M.F.  called  the  E.M.F.  of  self-induction. 
This,  together  with  the  E.M.F.  already  existing  (and  without 
which  no  current  would  flow),  produces  the  effective  or  resultant 
E.M.F.  By  dividing  the  value  of  this  resultant  E.M.F.  at  any 
instant  by  the  total  ohmic  resistance  of  the  circuit,  the 
corresponding  current  intensity  is  obtained.  This  condition 
must  always  be  fulfilled,  otherwise  Ohm's  law  will  not  be 
satisfied.     With    regard    to   the    exact    shape  of    the    E.M.F. 


curves,  this  will  depend,  of  course,  upon  the  design  of  the 
generator.  For  instance,  if  the  armature  has  projecting  iron 
poles,  the  magnetism  will  enter  and  leave  the  coils  abruptly, 
thus  producing   i  form  of  E.M.F.  curve,  the  maximum 

ordinate  of  which  is  considerably  in  excess  of  the  mean  ;  bat 
with  most  modern  alternators  the  E.M.F.  wave  approximates 
verv  nearly  to  the  sine  curve,  which,  as  is  well  known, 
represents  the  simple  harmonic  law  of  variation.  This  is, 
therefore,  the  curve  which  should  be  adopted  in  designing 
for,  although  Borne  alternators  may  yield  an  E.M.F. 
varying  in  a  somewhat  different  manner,  thi 

rmers  is  not  usually  supplied  with   tl  actual 
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variation  ;  ami,  indeed,  he  does  not  require  it,  as  it  is  more 
important  that  his  designs  should  suit  the  average  of  English 
alternator?,  than  that  they  should  apply  more  especially  to 
some  particular  law  of  variation. 

However,  the  ml  vantage  of  a  graphic  method  of  treatment  is 
that  any  shape  of  curve  can  be  easily  dealt  with  ;  the  relation 
between  the  induced  E.M.F.  and  the  magnetism  being  obtained 
by  drawing  a  tangent  to  the  magnetism  curve  at  any 
particular  point.  The  "  slope  "  or  "  steepness  "  of  this  line 
gives  the  rate  of  change  in  the  magnetism,  and  consequently 
the  induced  EM.F.  at  that  moment.  If  the  magnetism  is 
read  off  in  C.G.S.  lines,  and  the  time  in  seconds,  the  ratio, 
multiplied  by  the  number  of  turns  of  wire  in  the  coil,  and 
divided  by  10s  gives  the  induced  E.M.F.  in  volts. 

Maximum  and  Mean  Values  of  Current  and  E.M.F. — The 
maximum  value  of  the  magnetising  current  in  a  transformer,  or 
choking  coil,  is  what  determines  the  induction  in  the  core,  and 
for  this  reason  it  has  frequently  to  be  determined  ;  but,  for 
calculations  of  power,  as,  for  instance,  the  watts  spent  by  an 
alternating  current  in  heating  the  conductor,  or  in  lighting 
glow  lamps,  we  require  to  know  that  value  of  the  current 
which,  when  squared,  and  multiplied  by  the  resistance  of  the 
circuit  in  ohms,  will  give  us  the  actual  power  absorbed  in 
watts.  This  square-root-of-themcan-square  value  is  not  neces- 
sarily the  same  thing  as  the  mean  value.  It  is  obtained  by 
squaring  all  the  ordinates  of  the  current  curve,  calculating  the 
mean  value  of  these  ordinates,  and  then  extracting  the  square 
root  of  this  mean.     In  the  case  of  a  sine  curve,  the  mean  value 

2 
of  the  ordinate  is  -  times  the  maximum  value,  whereas  the 

1 

root-of-the-mean-SQuare   is    —  times  the  maximum   value,  or 

2 
\  - 

Till  times  greater  than  the  mean. 

The  above  remarks  apply  equally  well  to  the  case  of  an  alter- 
nating E.M.F.  For  instance,  the  deflection  of  a  Cardew  volt- 
meter depends  upon  the  watts  spent  in  heating  the  wire.  These 

F- 
may  be  expressed  as  :    -    where  r  is  the  ohmic   resistance  of 

r 
the  wire.  If  F  is  an  alternating  E.M.F.  the  heating  effect  will 
depend  upon  the  value  of  the  mean  E2,  and  the  volts  read  off 
the  instrument  will,  therefore,  correspond  with  the  root-of-the- 
mean  square  value  of  the  alternating  E.M.F.  applied  to  the 
terminals. 

Hence  it  is  this  value,  and  not  the  maximum  or  the  true 
mean  value,  which  we  generally  require  to  know  ;  and,  when  an 
alternating  current  is  spoken  of  as  being  so  many  amperes,  or 
an  E.M.F.  as  so  many  volts,  it  must  be  understood  that  the 
vmean  square  values  are  alluded  to,  unless  otherwise  stated. 

Choking  Coils  A  choking  coil  is  simply  a  means  of  creating 
self  induction  in  a  circuit.  It  reduces  the  current  by  produc- 
ing a  back  E.M.F.,  and  thereby  diminishing  the  effective  or 
resultant  E.M.F.  in  the  circuit. 

Let  N  stand  for  the  maximum  value  of  the  magnetisation. 
It  is  the  number  of  magnetic  lines  in  C.G.S.  units,  generated  in 
the  core  of  the  choking  coil,  when  the  current  is  at  its  maximum 
value. 

1  >uring  one  complete  period,  the  changes  in  the  magnetism 
are  as  follows  :  first,  from  zero  to  its  maximum  value,  and  back 
again  to  zero;  then  to  its  maximum  value  in  the  opposite  direc- 
tion and  again  hack  to  zero.  Hence,  the  total  number  of  lines 
threaded  through  tin'  circuit  during  one  complete  period  is 
represented  by  I  N.  Let>i  =  the  frequency  in  periods  (<\i  )  per 
and  T  the  number  of  turns  of  wire  in  the  coil,  Then, 
since  10s  lines  cut  pei  Bei  te  one  volt,  if  follows  thai 

the  mi  in  volts  of  the  E.M.  F  of  self  induction  is : 

•1  N  n  T 

III 

and,  ii  iw  to  hold  good,  and  make  El  stand 

x    mean  Bquare  value     I    the  l    M  F  .  we  obtain  the 
expression — 

I       '  "N'T (1) 

l.\  the  aid  of  which  a  ch  product 

anj  i'  I    M  I''. 


Of  course  this  induced  E.M.F.  is  not  simply  the  difference 
between  the  volts  supplied  to  one  terminal  of  the  coil  and 
those  available  at  the  other  ;  it  is  the  square  root  of  the  differ- 
ence of  their  squares,  as  will  at  once  be  evident  by  inspection 
of  Fig.  2.  There  the  applied  E.M.F.  is  represented  by  the 
hypotenuse  of  a  right-angled  triangle,  the  sides  of  which  repre- 
sent the  induced  E.M.F.  and  the  effective  E.M.F.  It  is  this 
last  which,  divided  by  the  ohmic  resistance  of  the  circuit, 
determines  the  current  which  will  flow. 

For  instance,  consider  a  10-ampere  arc  lamp  on  a  109-volt 
alternating-current  circuit,  containing  a  choking  coil  to  reduce- 
the  volts  to  45.     This  coil  must  be  designed  to  produce  a  back 

E.M.  I'.,  not  of  (100  -  45)  =  55  volts,  but  VlOO2  -  452  =  SO  volts, 
which  is  considerably  greater. 

It  will  probably  be  found,  on  applying  formula  (1),  that  a 
closed  magnetic  circuit  is  not  suitable  in  this  case,  as  the 
number  of  turns,  T,  must  be  small  in  order  to  keep  the  in- 
duction in  the  iron  within  reasonable  limits,  and  consequently 
N  and  the  cross  section  of  the  core  will  be  very  great.  But  by 
introducing  a  small  air  gap  in  the  magnetic  circuit,  the  resist- 
ance of  the  latter  may  readily  be  increased  so  as  to  allow  of  a 
proper  number  of  turns  being  wound  on  the  core. 

Calculations  of  N  must  be  made  in  the  usual  way  from 
measurements  of  the  magnetic  circuit,  and  with  the  aid  of 
curves  giving  the  relation  between  induction  and  exciting  force, 
for  the  iron  used  ;  or  the  following  empirical  formula  may  be 
adopted  :  it  gives  the  ampere  turns  required  per  inch  length  of 
the  iron  circuit,  and  applies  to  a  very  good  quality  of  trans- 
former iron  : 


Amp.  turns  per  inch  = 


B 

io,ouo 


+  : 


(2) 


where  B,=the  induction  in  the  iron,  in  C  G.S.  lines  per  square 
inch  of  cross  section. 

For  an  average  quality  of  transformer  iron,  the  formula  : 


Amp.  turns  per  inch  =  +3. 

b  v  9,000 


(3) 


is,  perhaps,  more  generally  useful. 

These  rules  apply  only  to  cases  where  B,  lies  between  about 
12,000  and  40,000  ;  they  are  based  on  the  assumption  that  the 
curve  connecting  exciting  force  and  induction  is  a  straight  line 
between  these  limits. 

For  air,  the  formula  : 

Amp.  turns  per  inch  =  0313  B,, (4) 

is  true  for  all  values  of  B  . 

For  purposes  of  calculation  of  the  number  of  turns  T  re- 
quired to  give  the  necessary  magnetising  force,  it  will  generally 
be  sufficiently  accurate  to  assume  the  maximum  current  value 
to  be  1'4  times  the    vmean  square  value. 

Transformers. — Consider  a  transformer,  of  which  the  primary 
winding  is  connected  to  constant  pressure  mains,  and  from 
which  no  secondary  current  is  taken.  Fnder  these  conditions 
the  primary  circuit  acts  simply  as  a  choking  coil,  of  which  the 
self  induction  is  so  great,  and  the  ohmic  resistance  relatively 
so  small,  that  no  current  passes,  except  the  very  small  amount 
required  to  magnetise  the  core.  The  induced  I".  Ml',  is  there- 
fore practically  equal  and  opposite  to  the  applied  E.M.F.,  and 
the  formula  (1)  still  holds  good,  if  we  make  E  stand  for  the 
E  Ml',  supplied  to  the  terminals  of  the  transformer. 

The  current  in  the  primary  will  grow  until  it  is  sufficient  to 
produce  the  magnetisation  N  indicated  by  formula  (1).  <>n 
account  of  the  large  Dumber  of  turns  of  primary  wire  tins 
current  will  be  very  small.   It  should  be  plotted,  when  required, 

from  the  hysteresis  curve  of  the  iron  used  ;  or  it  may  he  calcu- 
lated as  follows  : — 

The  wattless  <•,.,,..■  i       6)  is  obtained  by  dividing 

its   maximum    value,   as   given    by   formula  by  2"6, 

winch   i  found   t.<  be  foi    I  he  Ion    mduc- 

t  ions  genei  ally  used  in  trai  buf  w  Inch  Ins  no  ph 

meaning  whatevei  .  for,  if  high  inductions  were  used  in  the 
iron,  the  maximum  value  of  the  current  might  be  many  tunes 
greater  than  its  s'mean  square  value,  thus  rendering  tho 
abi  \  e  rule  worthli 
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The  hysteresis  component  of  the  magnetising  current  is 
obtaiued  by  dividing  the  total  open-circuit  loss  in  watts  by 
the  E.M.F.  in  volts  supplied  to  the  transformer. 

The  true  magnetising  current  is  the  resultant  of  these  two 
currents,  differing  in  phase  as  shown  in  Fig.  G)  by  one  quarter 
of  a  period,  which  we  may  represent  graphically  as  an  angle  of 
90  .     Hence— 

C„=    s<\    +  ('„  (5) 

Where  CM  =true  magnetising  current. 

CE  =  wattless  exciting  current,  on  the  assumption  that 

hysteresis  is  absent. 
CH  =  hysteresis  component  of  total  current,  or  that 
portion   which,  multiplied  by  the  E.M.F.,  gives 
the  open  circuit  loss  in  watts. 
Dr.  .1.  A.  Fleming  has  given  the  name  of  power-factor  to  the 
ratio  of  the  tiw  watts  to  the  apparent  watts  supplied  to  a  trans- 
former on  open  secondary  circuit.     The  apparent  watts  being 
the  number  obtained  by  multiplying  the  applied  E.M.F.  by  the 
total  magnetising  current. 

C 

The  ratio  -5-  gives  us  the  power-factor,  which,  in  a  good 
Cm 
transformer  with  closed  iron  circuit,  is  generally  about  0  7  ; 
hence,  if  we  divide  the  watts  lost  in  the  iron  by  the  primary 
E.M.F.  and  again  by  07  we  obtain  a  very  fair  approximation 
to  the  true  magnetising  current.     Note   also  that  the  number 

07  being  very  nearly  — _  applies   to  the    case   in   which   the 

n/2 
wattless  component  and  the  hysteresis  component  are  equal. 

A  small  power-factor  is  no  indication  of  low  efficiency  in  a 
transformer  ;  it  is  the  result  of  a  large  wattless  component  of 
the  current,  which  may  lead  to  a  slight  increase  of  loss  in  the 
mains,  but  is  otherwise  of  little  or  no  consequence. 

Effect  of  Closing  the  Secondary  Circuit. — Since  the  second- 
ary and  primary  coils  are  both  wound  on  the  same  core,  it 
follows  that  any  variations  in  the  magnetism  will  produce  an 
E.M.F.  in  loth  circuits;  also,  the  actual  volts  induced  will  be 
directly  proportional  to  the  number  of  turns  of  wire  in  the  coil. 


On  closing  the  secondary  circuit  through  a  resistance  the 
resulting  current  will  produce  a  magnetising  force  in  the  core. 
This  magnetising  force  will  not  produce  a  change  in  the 
magnetism,  because  it  will  be  instantly  counteracted  by  a 
change  in  the  primary  current,  which  will  so  adjust  itself  as  to 
maintain  the  same  (or  nearly  the  same)  cycle  of  magnetisation 
as  before,  this  being  the  only  possible  way  by  which  Ohm's  law- 
will  continue  to  be  fulfilled  in  the  primary  circuit. 

The  curves,  Figs.  7  and  8,  show  the  action  of  a  transformer 
on  open  secondary  circuit  and  on  full  load. 

In  Fig.  7,  E,  is  the  curve  of  primary  impressed  E.M.F.,  and 
Cj  is  the  magnetising  current,  distorted  as  in  Figs,  i  and  6  by 
the  hysteresis  of  the  iron  core.  E2  is  the  curve  of  secondary 
E.M.F.,  which  coincides  in  phase  with  the  primary  induced 
E.M.F.,    and    is,    therefore,    on   account   of    the   comparatively 

small  ohmic  resistance  of  the  primary,  almost  exactly  in  oppo 
sition  to  the  impressed   E.M.F.     The  curve  of  magnetisation- 

(not  shown)  would  be  exactly  one  quarter  period  in  advance  of 

the  secondary  E.M.F. 


In  Fig.  8  the  secondary  circuit  is  closed  through  its  proper 
load  of  incandescent  lamps.  There  is  no  appreciable  self- 
induction  in  such  a  circuit,  and  the  secondary  current  will 
therefore  be  in  Btep  with  the  secondary  E.M  F.  Fur  simplicity 
it  is  represented  in  Fig.  S  by  the  same  curve  as  F.„ 

The  tendency  of  this  secondary  current,  being  to  weaken 
the  magnetism  in  the  core,  and  therefore  diminish  the  primary 
induced    E.M.F.,   it   follows   that   the  current  in   the  primary 


will  grow,  until  the  magnetism  is  again  of  such  an  amount  as 
to  restore  balance  in  the  primary  circuit.  Hence,  neglecting 
the  small  loss  of  volts  due  to  the  increased  primary  current, 
the  induction  through  the  primary  must  remain  as  before; 
and  the  new  current  curve,  Cj  (Fig.  8)  is  obtained  by  adding 
the  ordinates  of  the  current  curve  in  Fig.  7  to  those  of  another 
curve,  exactly  opposite  in  phase  to  the  secondary  current,  and 
of  such  a  value  as  to  produce  an  equal  magnetic  force. 

(To  be  concluded. ) 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c. 


(TO-DAY)  FRIDAY,  November  16th. 

[nstiti  hon  or  Civil  Engineers. 
S  p.m.     Students'    Meeting.     The  following    Paper  will   tie 
read  :  "  Economics  of  Direct-Current  Central  Sta 
by  John  F.  C.  Suell. 

Institution  of  Juniob  Engineers, 
S  p.m.     Meeting  at  the  Westminster   Palace   Howl.     Presi- 
dential address  by  Mr.  Alexander  Siemens. 
TUESDAY,  November  20th. 

Institution  op  Civil  Engineers. 
8p.m.     Ordinary    Meeting.     The   following    Paper    will   lie 
read  with  a  view  to  discussion:     "The   Machinery  of 
War-Ships,"  by  Albert  J.  Dmreton. 
WEDNESDAY,  November  21st. 

KnV  W      M  Ml  II   1KTV. 

,    W  p.m.     Ordinary   Meeting  at  25,  Great   George-street. 

SOCIETl    "i    Arts. 
S  p.m.     Ordinary   .Meeting.     Opening  address   by   Maj.-Gcn. 
Sir  John  Donnelly. 

Eton  u    Mi PIl  u.  s -,. 

Sleeting  at   20,    II an 
THURSDAY.  November  22nd. 

Institution  of  Eli  I 

Ord  The   following    Paper  will    be 

read:     "Electrical  Steep  Grade  Traction  in   Europe," 

will   i  •  T  amwaye  in 

by  II.  1 1.  w  : 
Etefen 

bj   I.'.  W.  Blackwell  and  Phillip  Dawson. 
FRIDAY,  November  23rd. 

I'm  - 

i 
House.      'I  hi  ill  be  read  :      1 

\\  on  Prof.  S.  F, 

Thompson  and   Miles  Wa  Simple 

Apparatus,  '  by  Prof.  W.  E.  Avium  and  others. 
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AN   OUTSTANDING  PROBLEM. 

The  progress  of  the  engineering  of  electric  lighting  has  left, 
and  still  leaves,  a  number  of  outstanding  or  residual  problems 
which  may  be  considered  to  form  a  sort  of  residuary  legacy  to 
ted  forward  to  the  account  of  the  future.  .Many  of  these 
problems  are  of  comparatively  trifling  importance,  others  are 
momentous;  some  of  them  have  been  partially  solved  and 
then  shelved,  others  have  been  cast  aside  in  all  their  initial 
nakedness  and  rawness.  Of  these  outstanding  problems  there 
i-  one  no!  even  partially  solved,  but  which  is  worthy  of  more 
than  the  trivial  attention  which  is  usually  devoted  to  it. 
Hitherto,  in  fact,  engineers  havi  carcelj  recognised  it,  Bave, 
.as  an  inheritance  for  the  dim  and  distant  future;  and 
ii  has  been  divided  between  the  theori  ileal  experimentalist  and 
the  unscientific  enthusiast.  Exactly  stated,  this  is  the  problem 
of  ex  iting  definiti  m,  simple  waves  of 

Populai  h  .  but  1 1  roneouslj .  i  tated, 
a  i    the  prol  light    "  wit  I  ;  but, 

ma  much  a  ntitj  of  luminous  radiant  energy  will 

produce  just  <  •    than,  an  equal 

quantit}  of  uon  Luminous   radia  iroblem  is  Been  to 

beat. 
What  is  real]  o  be  able  to 

of  uon  to  an  equal  amount  of  radiant  energy, 

I  rolled  chai  tve  length, 

[hediffii  an  harmonic  variation  in  anj  • 

not,  however,  restriol  1 1  .It  to  tin    particular 
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medium  which  transmits  light,  nor  to  those  particular  wave 
lengths  which  are  emitted  from  heated  or  luminous  bodie  .  On 
ii  r.u'v,  it  presents  itself  at  almost  every  place  where  it  is 
Bought  to  propagate  energy  by  harmonic  variations  of  anj 
medium.     It  is  admittedly  difficult,  il 

duce  a  pure  and  simple  sound;  trident  notes  of  the 

abominable  tin  whistle  are  said  to  depart  hast  of  all  from 
acoustic  simplicity.  Sonorous  harmonics,  overtones  and  under 
tones — audible,  and  doubtless  supra-audible  and  infra  audible 
— inflict  themselves  on  every  apparatus  wherein  the  attempt  is 
made  to  produce  a  simple  acoustic  wave.    In  mechanism  oi  the 

kind,  as,  for  example,  the  piston  of  a  steam  en 
simple  harmonic  motion  is  often  difficult  or  impossible  to 
obtain,  though,  of  course,  the  difficulties  h<  re  are  not,  gene- 
rally speaking,  as  great  as  in  the  phj  iics  of  sound,  light,  or 
electromagnetic  waves.  Even  in  the  exalted  attainments  of 
alternate-current  electrical  e  igineers,  we  are  bound  to  confess 
the  limitations  which  the  difficulties  attending  the  production 
of  the  "true  sine  curve"  impose.  And  here,  too,  in  the 
wasteful  phenomena  of  eddy  currents  and  line  loss,  the  ob- 
jectionable consequences  of  a  lack  of  perfect  control  over  the 
nature  of  the  harmonic  wave  make  themselves  felt. 

So  much,  then,  for  the  difficulties  of  this  problem  where 
the  apparatus  is  of  the  same  order  of  magnitude  as  man 
himself,  and  where  the  design  and  working  of  it  are  more 
or  less  under  his  control.  But,  in  the  phenomena  of  lumi- 
nous radiant  energy,  the  apparatus  is  of  atomic  and  the 
so-called  sub  atomic  magnitudes  ;  and  the  design  of  it 
is  completely,  and  the  mode  of  working  of  it  is  well- 
nigh  completely,  beyond  the  power  of  man  to  control. 
Whether  the  source,  or  engine,  of  the  radiation  is  a  solid  or 
liquid  (a  complex  atomic  structure)  or  a  gas  (a  less  complex 
structure)  the  engine  has,  speaking  anthropomorphically, 
ideas  of  its  own,  eternally  and  ineradicably  involved  in  its 
structure,  as  to  how  it  should  vibrate  and  propagate  ether 
waves.  Tickle  and  agitate  the  atoms  as  he  may,  man  will 
find  it  uncommonly  difficult  to  persuade  them  to  vibrate 
precisely  according  to  his  wishes,  unless  those  wishes 
happen  to  correspond  with  what  is  equivalent  to  their  own. 
Of  the  barbarous  and  indiscriminating  mode  of  producing 
light  from  solid  bodies  by  heating  them,  and  thus  agitating 
their  molecular  and  atomic  structure  in  a  haphazard  and 
unguided  fashion,  it  may  only  be  remarked  that  atomic 
structures  so  unsystematic-ally  dealt  with  cannot  be  i 
to  produce  efficient  or  satisfactory  results.  As  well  expect  to 
produce  a  pure  middle  C  by  shaking  peas  in  a  tin  canister. 

The  problem  appears  to  have  the  greatest  difficulty  in 
relation  to  solids  and  liquids  ;  least  in  relation  to  gases.  The 
former  are  of  a  more  complex  structure,  their  atomic  and 
molecular  motions  are  more  irregular  than  the  latter  ;  while 
in  the  latter  the  particular  wave-lengths  which  ati  e  when 
radiant  energy  is  emitted  are  comparatively  few  in  number. 
Yet  it  is  from  the  heated  solid  that  a  far  greater  percentage  of 
luminous  radiation  is  obtained  than  from  the  scarcel 
bag  heated  gas   or   vapour.     But,  then,  hea  0    ideal 

ant  of  luminous  radiation,  is  out  of  the  question  ; 
would  appear,  from  the  which  have  yielded  any 

ili  to  the  present  time,  that  when  mi 
scientific  excitants — such  as  are  proposed    bj  Eebtz,  Lodge, 
Ti  3la,  and  others— are  usi  d,  ga  i    are  nearly,  if  nol  quite,  a : 
good  for   the   purpose   as   other    substanci  ft  is   in    the 

of  molecules  and  the  simplicity  of  molecular  structure 
that  the  hope  of  solving  the  problem  mainly  appears  to  lie. 

It  may  be  objected  that  the  terms  of  the  probli  I 
by  us,  are  too  narrow  :  that  what  is  \  not  so  much  a 

complete   control   over    every    wave-length    of   the    radiated 


energy   as    a    power   to   restrict    the   wave-lengths   1"; 
certain  limits;   namely,  the  limits  of  visibility  on  th 
trum.     The  an  wer  to  mob  an  objection  is,  that  the  latter 

implie  i    and involves  the  former  by   inchi  ion. 

To  be  ■'  i   ill  i he a\ ailabli  energy 

into  light  it  would  be  necessary  to  have  complete  control  over 
the  character  of  the  wave  produced  ;  and  this  would  be  it 

introl  0  ; ' - 1 1  and  all  oi 

nents.     The  engineer  ought  to  be  able  to  draw  up  a  balance 

pound  of  the  radia- 
tion, just  as  he  can  produce  a  balance  sheet  to  account  for  the 
heat  developed  in  a  boiler  furnace. 

Again,  it.  ma\  be  objected  that  we  have  been  stating  an 
ideal  which  is  quite  beyond  the  power  of  man  to  attain. 
Granted:  this  is  the  fate  of  most,  if  not  of  all,  ideals;  but 
ideals  are  not  on  that  account  of  no  value.  On  the  contrary, 
it  is  by  the  recognition  of  the  conditions  of  the  ideal  that  the 
best  and  most  methodical  improvements  can  be  effected  in  the 
real.  Two  lin  of  re  earch  tending  towards  this  ideal  are 
being  engaged  in  at  the  present  time.  The  first,  the  chief 
line,  and  the  one  which  seems  most  likely  to  yield 
the  best  results,  is  the  attempt  to  excite  definite  radia 
tion  by  directly  electrical  means;  and  the  second  con- 
sists in  heating  to  incandescence  solid  bodies,  which 
possess  an  abnormally  high  coefficient  of  emissivity.  The 
latter  has,  of  course,  the  demerit  of  producing  light  by  the 
objectionable  aid  of  heat ;  but,  waiving  this  for  the  moment, 
it  is  seen  to  have  several  points  of  interest.  In  an  article  by 
Messrs.  Nichols  and  Ceehoee,  on  "  Studies  of  the  Lime 
Light,"  in  the  current  issue  of  the  Physical  Review,  attention 
is  drawn  to  the  remarkable  fact  that  lime  and  other  earthy 
oxides  possess  the  property  of  emitting,  for  a  short  time  after 
the  commencement  of  their  exposure  to  an  oxyhydrogen 
flame,  a  very  abnormally  high  degree  of  incandescence. 
Thus,  in  ten  minutes  from  the  moment  of  ignition,  the  light 
fell  from  about  ten  per  cent,  to  about  three  per  cent,  of  the 
total  radiation,  and  at  the  end  of  half  an  hour  it  had 
fallen  to  a  steady  value  at  about  two  per  cent.  Subse- 
quent cooling  and  exposure  to  the  air  enabled  the  lime 
to  recover  this  property  of  abnormal  emissivity,  the  degree 
of  recuperation  varying  in  different  samples  of  lime 
cylinders.  Certain  inventors  have  found  that  in  some 
oxides  the  excessive  emissivity  is  not  only  well  marked 
but  more  permanent.  Certain  it  is  that  in  this  selective 
physical  property  we  have  one  step  towards  the  ideal 
of  the  excitation  of  definite  waves,  for  this  property  consists 
in  the  intensification  of  the  luminous,  and  especially  the 
of  the  spectrum.  In  one  of  our  Notes  this  week 
mention  is  made  of  an  attempt  to  use  carborundum  for  a 
similar  purpose  in  the  carbons  of  an  electric  are.     The  writer 

he  term  "luminescence"  to  convey  th 
of  emissivity  ;  but  the  two  ideas  are  by  no  means  identical. 
An   example   of   true-    luimnesi  be  found  in  Berr 

Ebebt's  beautiful  lamp,  which  was  described   in  our  columns 
ago.     In   that   lamp  visible  radiation   free 
.     paint    is  excited    by  non-lumi  D 

iir  in  the  phenomena  of 
tin-  electric  discharge   in  high   vacua.      Tl  imena, 

to    point     to    lie      I  is    not 

iilar  structure  of  a  substance, 
whether  of  solid  or  ga  ,tosuch  a  conditionas  that,  temporarily 
,,,   ;i,,;,  cate,  il    w  ill  i  mil   an   abnormally  large  proportii 
luminou    radiation.     If  so,  i  tica    pi 

m    immediati  is  is,  to  contrive  to  stimulate 

radiations    and    if    possible    to   make    that    molecular 
condition  permanent. 
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LIGHT    RAILWAYS. 

The  Board  of  Trade  "Light  Railway  "  Conference  will  meet 
at  8,  Richmond-terrace,  on  Thursday,  December  6th,  at  11  a.m. 

The  article  below  from  The  Times  of  Friday  last,  and  the 
selected  correspondence  by  which  it  is  followed,  will,  we  venture 
to  think,  be  of  some  interest  and  value  to  our  readers.  Electric 
traction  has  now  a  unique  opportunity  of  bringing  itself  to  the 
notice  of  the  public.  In  the  same  pertinacious  way  that  the 
advantages  of  electric  lighting  have  been  dinned  into  the  ears 
of  town  councillors  must  the  unequalled  advantages  of  electric 
traction  be  urged  upon  agricultural  local  authorities  : — 

It  is  only  right  that  The  Time*  should  cordially  welcome  the  pro- 
posal of  the  Board  of  Trade  to  convene  a  conference  on  the  subject 
of  light  railways.  It  was  by  articles  published  in  The  Times  at 
Easter  of  this  year  that  the  subject  was  first  definitely  brought 
before  the  public  in  a  concrete  form,  and  those  articles  have  since 
th  en  been  quoted  and  commented  on  in  newspapers  and  at  meet- 
ings in  all  parts  of  the  country.  Last  July  the  Royal  Commission 
on  Agriculture  took,  as  was  suggested  in  Tlie  Times,  evidence  on 
the  subject,  and  it  is  understood  that  it  intends  to  go  further  into 
the  subject  when  it  resumes  its  meetings  after  the  recess.  The 
House  of  Commons,  too, has  not  remained  a  stranger  to  the  discussion, 
for  towards  the  end  of  last  Session  a  voluntary  committee  formed 
itself,  with  Mr.  Storey  as  hon.  secretary,  and  approached  the  Foreign 
Office  with  the  idea  of  obtaining  information  as  to  the  present  position 
of  affairs  in  foreign  countries.  The  Board  of  Trade,  therefore,  are 
undoubtedly  correct  in  believing  that  the  subject  is  one  of  consider- 
able public  interest  at  the  present  time.  Still,  it  is  impossible  to 
suppress  all  doubts  whether  their  method  of  going  to  work  is  the 
best  that  could  be  devised.  Mr.  Storey's  committee,  perhaps, 
were  wiser  when  they  decided  that  the  first  thing  to  do  was  to 
obtain  information.  Whether  the  information  that  they  will  obtain 
through  our  diplomatic  and  consular  agents  abroad  will  be  of  the 
slightest  value,  when  obtained,  is  a  separate  question — a  question 
to  which  those  who  know  what  previous  Foreign  Office  reports  on 
railway  subjects  have  been  worth  can  have  only  one  answer,  and 
that,  unfortunately,  not  an  affirmative  one.  But,  for  all  that,  pre- 
liminary information,  collected  on  the  spot,  not  by  young  attaches 
but  by  competent  railway  experts,  is  what  we  want.  At  present, 
on  the  practical  side  of  the  question,  we  have  no  experience  avail- 
able in  this  country  as  to  railways  without  fences  or  stations,  and 
a  suggests  in  to  run  a  train  of  seven  or  eight  carriages  down  the  High- 
street  of  a  market  town — a  thing  habitually  done  all  over  the  Conti- 
nent— would  probably  be  regarded  by  an  ordinary  mayor  and  corpo- 
ration simply  as  proof  of  sheer  insanity  on  the  part  of  it3  maker. 
Then  there  is  the  same  absence  of  authoritative  information  on  the 
political  and  legislative  side  of  the  question.  There  are  probably 
not  three  men  in  this  country  who  have  read  the  text  of  the  French 
Light  Railway  Bill  of  last  session,  or  who  know  what  is  proposed 
in  the  Bill  on  the  same  subject  just  prepared  for  submission  to  the 
Austrian  Parliament.  It  would  seem,  therefore,  as  though  we 
were  hardly  far  enough  advanced  at  this  moment  for  a  conference 
to  produce  definite  practical  results. 

There  is  another  point.  It  may  be  doubted  whether  the  pro- 
posed conference  will  not  be  of  too  miscellaneous  a  character  for 
satisfactory  discussion.  Some  of  the  delegates,  one  cannot  bul 
think,  ought  not  to  be  there  at  all.     If  there  be  one  public  body 

on   the  face  of  this  globe  more  unconcerned  with  the  quest I 

light  railways  than  another,  it  is  surely  the  London  County  Council; 
and  because  a  few  members  of  that  body  have  been  so  supremely 
ignorant  of  the  question  as  to  imagine  it  possible  that  light  (that  is, 
cheap  and  imple)  railways  could  he  constructed  inside  the  county  of 
London,  that  was  really  no  reason  for  inviting  the  London  Countj 
to  send  delegates  in  its  own   name,   while  giving  to  the 

' ■   directly  concerned    nothing   but   indirect  representation 

throu  h  the  County  Council  i    iation.    And,  though  the  claims 

of  all  tho  other  bodiei    to    i   pn   entation  are   undeniable,   it    is 

1  hat  mo  t  of  I  hem  are  i  ni  it  led  to  express  opinions  only  on 

For  example,  the   \  ien     oi  the   Asso 

on    the    Bubjecl    of   facing  point 

the  ii<  ce  i  ii\  for    h i    i  ;nala  are  reallj    oi    no 

due,  v  till.-,  .-ii   the  othi  i    hand,   the  answer  m  ij  be  taken 
nti  -I  9  Inch  thi    Etailfl  ij   Usociation  would  give 
« '"''    i  pital  the]  maj  i  pend  on  now  railway  ■  in 

I i  '  101      I  l.i 

as  thou  li  iIm    subjei  ts  for  dii  i  u 
them  wives  into  twi 

' ' I"-'1     oi    ■    uld  doBcrib  ■    nomici    pol 

legal,   and   thai    each    head  Bhould    be  dealt    with    separately    by 
separate    el    ol  pi  oplo, 

•'  '  -  howi  ■  .  ,    ,![    r.„  i,  .], 

men  ol   bu  iim      h  n    n    md I  kna  oul  practical 

results,  even  without  employing  thi  idi  dlj  bi   I  methods      Po    ibly 
the  conference,  when  it  m  ii    v..u  to  appoint 


or  three  committees  to  accumulate  information  on  the  separate 
branches  of  the  subject,  and  report  again  to  the  conference  at  a 
later  date.  The  task  of  a  technical  sub-committee  such  as  is  here 
suggested,  though,  of  course,  not  an  easy  one,  would  at  least  be 
confined  within  precise  and  manageable  limits.  It  would  deal  in 
the  first  instance  with  the  construction  of  light  lines.  It  would 
make  positive  recommendations  on  such  questions  as  gauge,  the 
necessity  or  non-necessity  of  fencing,  of  gates  at  road-crossings, 
of  platforms  and  station  buildings,  and  would  propose  a  normal 
type  and  weight  of  permanent  way.  Then,  secondly,  it  would 
deal  with  the  working  of  these  lines  when  made,  and  draft  a 
new  code  of  rules  on  the  subject  of  signalling,  interlocking, 
block-working,  and  so  forth.  It  would  discuss  the  best  pattern 
of  rolling  stock  both  for  goods  and  for  passengers,  and  the 
modifications  in  our  normal  methods  of  ticket  issuing,  account 
keeping,  staff  organisation,  and  so  on,  made  necessary  by  the 
cheap  and  simple  character  of  the  proposed  new  lines.  Such  a 
report,  to  be  of  real  value,  must  be  made  by  men  who  can  combine 
a  good  general  knowledge  of  what  is  being  done  at  present  abroad 
with  a  practical  familiarity  with  English  conditions  as  now  existing 
at  home,  and  who  can  add  to  both  sufficient  insight  and  imagina- 
tion to  appreciate  how  far  Continental  methods  must  necessarily 
be  modified  when  brought  into  contact  with  our  English  habit3  and 
ideas,  or,  it  may  be,  prejudices.  Another  sub-committee  might  be 
imagined  dealing  with  a  wholly  separate  set  of  questions.  First 
and  foremost,  who  is  to  find  the  money  for  these  undertakings  '. 
In  every  other  country — Holland  is  the  nearest  approach  to  an 
exception — it  has  been  found  necessary  in  some  form  or  other  to 
pledge  the  public  credit.  Is  there  any  reason  to  hope  that  com- 
mercial enterprise  will  do  the  whole  work  here  unaided  t  If 
public  assistance  is  to  be  given,  what  form  is  it  to  take  ?  A  gift 
of  money  out  and  out,  a  subscription  for  ordinary  shares  of  the 
undertaking,  or  a  guarantee  of  minimum  interest  on  shares 
issued  in  the  ordinary  manner  on  the  Stock  Exchange,  after 
the  fashion  of  the  Irish  Act  of  1883  ?  And,  if  public  assistance  is 
to  be  given,  who  is  to  give  it — the  State  or  the  counties  or  the 
municipalities  and  districts,  or  some  combination  of  all  these,  and, 
if  so,  what  combination  ?  An  equally  important  point  is  the  ques- 
tion— What  control  is  to  be  reserved  to  the  public  authority  in 
return  for  its  assistance  ?  Mr.  Balfour's  Act  of  1889  gave  money 
out  and  out  to  the  Irish  companies,  reserving  to  the  public  no  ex- 
ceptional rights  of  control  in  return.  It  may  be  that  the  precedent 
is  one  to  be  followed  ;  but  at  least  the  matter  deserves  more  dis- 
cussion than  was  possible  at  the  fag  end  of  the  Session  of  1889. 
Yet  another  point — Should  the  control,  whatever  it  is,  be  in  the 
hands  of  the  central  Government  or  of  some  local  authority  .'  The 
legislation  of  France  and  Prussia  differs  in  most  things,  but  agrees 
in  this,  that,  while  ordinary  railways  are  a  matter  for  a  Minister  of 
State  to  manage,  light  railways  are  of  purely  local  interest,  and  may 
safely  be  left  in  charge  of  the  local  authorities. 

It  may  be  thought  that  a  sufficient  programme  for  sub-committee 
No.  2,  if  we  may  so  call  it,  has  already  been  sketched  out  ;  so, 
perhaps,  it  would  be  as  well  to  appoint  a  third,  this  time  com- 
posed of  railway  men  and  engineers  and  what  may  be  called  public 
representatives  jointly,  to  discuss  a  third  series  of  questions.  ( »ne 
of  the  most  important  of  them  is  the  question  how  far  it  would  be 
possible  in  England  to  lay  railways  along  the  public  roads  ;  \\  hether 
there  would  be  any  real  economy  in  doing  this  if  practically  pos- 
sible ;  and,  if  so,  under  what  conditions,  and  subject  to  what 
terms  imposed  by  or  on  behalf  of  the  road  authority,  such  lines 
.should  be  made  '.  Another  equally  important  question  is  that  of 
rates  and  fares.  Are  these  new  railways  to  be  integral  parts  of 
the  existing  system,  subject  to  the  ordinary  requirements  of  the 
Traffic  Act  as  to  through  booking  and  so  forth,  or,  on  the  other 
hand,  independent  concerns  feeding  the  railways  in  the  same  way 
tliat  the  earner's  eari  does  now,  only  on  a  somewhat  larger  scale  I 
Are  the  rates  and   fares  to    be   fixed   on   the  high   standard  which 

alone  is  possible  if  the  line  is  to  yield  a  commercial  return,  or  are 
they  to  be  kept  down  to  a  non-paying  point,  in  the  hope  thai  the 
indirect  gain  to  the  nei  ;hb  iurhooa  will  more  than  counterbalance 
the  direel  obligation  on  the  taxpayers  or  ratepayers  to  make  up 
the  difference  In  other  words,  are  these  light  railways  so  far 
roads  that   it   is  reasonable  to  put  them  in  the  same 

..hi j  with  roads  and  to  charge  i  heir  maintenance     maintenance, 

of  course,  as  distinguished  from  ..ni  of-pockel   cost   of  trarj 
along  ill. in    .-ii  the  general  rates  of  the  district       The  question, 
also,  by  whom  these  lines  Bhould  be  worked  is  one  of  great  impor 
bance  and  cannot   be  lefl   for  decision  till  tho  lines  are  made:  for, 
ii  bbey  are  to  be  worked  bj   the  great  companies  with  whose  lines 

they  connect,  they  will  he   limit   in  one  way  ;    if    bj   a  Bep&rftti 

railway  organi   a  thej  will  be  built  in  another.     Probably  the 

ulea  that  thej  can  be  worked  each  as  a  separate  and  independent 
entity  need  not  !»•  seriously  discussed  :  nor  is  the  time  ripe  for  B 
propo  ii  that  the  local  authorities  Bhould  work  them  themselves. 

'I'h err  i  another  question  that  the  Board  oi  Trade  has  Bel  down 
1..1  discussion,  which  reallj  seems  it  indeed  the  question  be  nol 
to.,  plain  for  argument— not  to  belong  to  the  province  of  any  of  all 
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the  authorities  who  are  summoned   to  the  conference.     Ii    is  pro 
posed  to  discuss  "whether  additional  legal  facilities  for  ob 
powers  to  construct  tramroads  and   light  railways  are  necessary  or 
desirable."     Probably  the  bodj  best  qualified  to  answer  thi 
tion  would  be  the  Society    of  Parliamentary     ••  I  ■  ■  ■.  would 

be  able,  doubtless,  to  tell  the   Board  oi  Tradi  Eerence 

that  the  Railwaj  Construction  Facilities  ^cts  and  the  light  railway 
clauses  of  the  Railway  Regulation  Act  o  been  a  dead 

letter  from  the  beginning,  and  that  a  line  constructed  under  the 
Tramways  Act,  with  the  limitations  oi  speed,  &c,  therein  imposed, 
with  no  powei  to  take  land  corapulsoruy,  and  m>  right  to  charge 
terminals,  is,  except  under  special  circumstances,  a  practical  impos- 
sibility. Whatever  be  the  theoretical  possibilities  under  these 
Acts,  the  fact  that  they  have  absolutely  failed  to  promote  the  growth 
of  light  railways  such  as  exist  in  every  other  country  is  written 
large  over  the  face  of  the  entire  kingdom,  plain  for  all  folks 
to  see;  and,  were  if  only  as  a  matter  of  sentiment,  it  would 
be  Mill  to  commence  ind  not  hamper  the  new  enterprises 

by  associating  them  with  the  abortive  legislation  of  the  past. 

"the   cimes." 
si,        i     ing  bee   a  member  of  a  committee  desirous  of  securing  a  light 

railway  in  an  agricultural  district.  I  think  it  advisable  that  the  public 
should'  know  some  of  the  difficulties  met  with  now  that  this  question  is 
being  so  discussed. 

question  of  gauge  was  decided  emphatically  in  favour  of  the  s<  in- 
dard   4tt.   8Ain.,  a   narrower   j  ttating    breaking    of    bulk   and 

damage  at  main  line  junction-,  fc'ew  places  are  more  than  12  miles  from 
a  present  station,  and  it  would  pay  better  to  cart  coal  and  agricultural 
produce  the  whole  way  than  to  incur  this  additional  expense  and  damage. 

The  question  of  wider  gauge  Mas  not  considered  prohibitive  in  makiug 
a  cheap  line.  The  principal  objections  were  : — The  high  cost  of  application 
lament;  the  drawing  of  plans  and  formula  at  present  in  vogue ; 
non-agreement  of  some  owners  to  allow  laud  to  be  taken  cheaply:  and. 
through  engineers  being  obliged  to  avoid  level  crossings,  steep  and 
frequently-changing  gradients  and  sharp  curves,  causing  deep  cutting- and 
high  embankments. 

uld  be  made  at  a  cost  of  less  than  £5,000  a  mile  if  the 
Board  of  Trade  Mould  be  less  exacting  in  their  requirements,  and  county 
councils  could  grant  the  right  of  making  line-  and  compulsory  taking  of 
land  for  such  purpose  on  a  simple  arbitration  basis  at  market  value;  not 
paying  fictitious  severance  damages,  but  being  allowed  to  setoff  against 
the  damages  the  advantages  accruing  through  having  a  railway. 

If  the  present  neighbouring  companies  were  compelled  to  work  these 
light  lines  to  best  advantage  on  easy  terms  at  cost  price,  there  is  no  reason 
why  they  should  not  pay  a  fair  profit,  more  especially  if  county  councils 
were  allowed  to  advance  or  guarantee  money  at  3  per  cent,  to  make  them 
and  charge  part  or  whole  on  the  rates  of  the  district  served,  Government 
subsidies,  wdiere  necessary,  from  the  land-tax  of  the  districts. 
now  excessively  high  through  agricultural  depression.— Yours  truly. 

Great  Bardfield,  Essex,  November  8th.  A.   E.  Adshead,  J.P. 


ELECTRIC  TRACTION,  WITH  SPECIAL  REFERENCE 
TO  THE  INSTALLATION  OF  ELEVATED  CON- 
DUCTORS.* 

r.V    ROBERT   W.    RLAi  KWtl.I.     IND    PHILIP][l>AWSON. 

Wf  that  important  factor,  the  trolley  wire  itself,  little  need  be 
said.  The  universal  American  practice  is  to  employ  No.  0  hard- 
drawn  copper.  Many  Continental  lines  have  employed  lighter 
trolley  wire — in  some  instances  as  small  as  (imm.  and  some  use 
larger.  It  may  be  taken,  however,  that  No.  0  is  the  size  that  gives 
the  best  all-round  results.  Phosphor-bronze  is  of  doubtful  utility 
as  a  substitute  for  hard -drawn  copper,  the  increased  tensile  strength 
being  more  than  over-balanced  by  the  reduction  in  conductivity. 
The  manufacturer  of  the  trolley  wire  should  guarantee  98  per  cent. 
conductivity  or  better,  and  perfect  joints,  and  should  deliver  wound 
on  special  reels  in  mile  lengths.  Good  running  and  a  low  rate  of 
depreciation  depend  largely  upon  the  exactitude  with  which  the 
trolley  wire  follows  the  line  of  the  metals,  and  pains  taken  to 
ensure  a  smooth  and  even  path  for  the  trolley  wheel  are  always 
well  repaid. 

In  the  selection  of  the  line  of  appliances  to  be  used,  the  nature 
and  needs  of  the  individual    mad   must   be   bome  in  mind.      For  a 
suburban  line  and  light  traffic,  where  economy  in  first  cost  is  a  firs! 
requirement,  this  "  -Ktua,  A  type,"  insulator  serves  the  purpose 
well.     You  will  see  that  the  series  in  this  type  includes  a  straight 
line  insulator,  single  and  double  pull-off  for  curve    and  a  bi 
hanger.     In  this  type,  the  homogeneous  mass  of   insulating 
rial,  while  still   in  a  plastic  state,  is  forced  under  heavj  pi 
into  a  casting  provided  with   internal  flanges  to  hold  il  securely  in 
place,  and  external    points    to    which  the  span    or    strain  win 

*  Paper  read  before  the  Institution  of  E  Dhursday, 

ier  8th. 


be  attached.      The  thi 

mat    r  al   at    the   same    time.      The  made    to  taki 

i  rding  to  thi  istain       L'he 

parts,  which  partially  pr.ii eet  the  insulating  aubstai  ■ 
of   either   bronze  or   malleable    iron      [n  this  type  the  strain  and 
weight  of  the  trolley  n  ire  is  talon  by  I  lie  insulating  material 
Tins  is  the  type  ol   insula 

Staffordshire,  Douglas  and  Laxey,  and  Guernsey  lines,  and  manj 
Continental  and  col al  road 


FlO.  9. — "  West   Knl'    bracket  Arm   In 


To  supply   i  constant    and    heavy 

traffic  is  to  be  expected,  and  when  the  service  is  of  far 

more  importance  than  small  economies  in  first  coat,   the   "  West 
End  "  type  of  insulating  material  has  been  evolved.     This  series  is 
more  elaborate  than  the  former,  comprising  a   straight  line  insu- 
lator, single  and  double    pull-off,   bracket    arm    hanger,  and  b 
spring  bridge,  and  car  house  insulators.     These  are  f ar  mon 

slalitlal  than  those   tlrsl   deSCI  LDed  I  ' 

struction  is  that  the  u   mlation  is  wholly  ;  ,-,,  injury  from 

exposure  or  chance  blows  by  a  tallic   Bkirt,  and  that  nop 

the  strain  comes  upon  the   insulating  materia)  itself,  the  load  and 
being  wholly  taken  under  all  circumstances  by  the  heavy 
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metallic  parts  of  bronze  or  malleable  iron.  The  insulating  part  is 
a  bronze  or  steel  bolt,  heavily  coated  under  pressure  with  non-con- 
ducting material,  the  head  of  which  fits  closely  into  a  recess  at  the 
top  of  the  protecting  casting,  and  is  firmly  held  there  by  a  screw 
cap.  These  bolts  are  interchangeable  throughout,  and  can  be 
slipped  in  or  out  at  any  time.  When  it  is  desired  to  bring  a  feeder 
into  the  line  the  insulating  bolt  is  slipped  out,  and  a  metallic 
"  feeder  plug"  of  exactly  the  same  size  takes  its  place,  this  throw- 
ing the  whole  hinder  into  circuit,  and  allowing  an  insulated  feeder 
wire  to  be  attached  to  it  in  exactly  the  same  way  as  an  ordinary 
span  wire  would  be. 


erecting  a  trolley  wire  with  soldered  ears  ;  but,  instead,  heavy 
grooved  soldering  irons,  like  the  one  shown,  must  be  employed. 
The  use  of  the  blow-pipe  softens  the  wire  and  renders  it  liable  to 
break. 

A  trolley  wire  must  be  "anchored"  at  least  every  mile  of 
straight  line,  and  always  at  either  end  of  every  curve.  Special 
ears  are  provided  to  which  the  anchor  wires  can  be  readily 
attached. 

Special  ears  are  also  used  for.  joining  together  lengths  of  trolley 
wire.  Joints  should  always  be  made  at  fixed  points  of  support.  A 
properly  soldered  combination  anchor  and  splicing  ear  is  on  the 
table.  Other  ears  are  used  for  points  where  it  is  desired  to  make 
connection  with  feeders.  Trolley  wire  soldered  ears  are  made 
7,  9,  or  15  inches  long.  Samples  are  shown  of  the  regular 
soldering  and  span  wire  work  of  the  linemen  of  the  Boston 
tramways. 


Fig.  10.- 


-"West  End"  Spring  Bridge  Insulator,  with  "  Anderson" 
Mechanical  Ear. 


Fig.  14. — Special  Tool  for  putting  up  "  West  End' 
Straight  Line  Hangers. 


A  special  tool  is  used  in  putting  up  "  West  End  "  straight  line  | 
hangers,  and  much  facilitates  the  labour  of  erection.  The  casting 
is  held  in  the  fork  at  the  top  of  the  tool.  The  span  wire  fits  into 
the  groove  of  the  wheel,  and  a  single  movement  of  the  lever  snaps 
the  wire  into  position.  By  the  use  of  this  "  West  End  "  type  of 
apparatus,  the  span  wires  can  be  erected,  and  the  castings  inserted 
at  the  fixed  points  of  suspension,  before  the  insulating  material  is 
brought  on  the  line.  Ears  can  be  soldered  to  the  trolley  wire  and 
attached  to  the  insulator  afterwards,  and  there  is  a  minimum  of 
leakage  through  moisture.  As  an  illustration  of  the  care  taken  to 
supply  each  need,   I  would   call  your   attention   to  the   "  spring 


'West  End"  l'ridge 
Insulator. 


Fig.  12.— "Weal  End" 
Insulated  Bolt. 


bridge"  insulator,  used  under  bridges  and  elevated  railway  struc- 
tures and  in  tunnels.  As  the  fixture  is,  of  necessity,  rigidly  attached 
to  the  structure  above  the  line,  a  yielding  support  is  provided  in 
order  that  the  trolley  wheel,  at  high  speed,  may  not  strike  a  point 
without  flexibility  and  have  a  tendency  to  jump  the  wire.  The 
spring  is  protected  by  a  galvanised  iron  case,  and  the  insulating 
bub  within  has  a  fluted  metal  covering,  which  preserves  the  insula- 
tion  from  injury  by  chafing,  and  prevents  the  bolt  turning. 

The  use  of  high-class  line  material  greatly  facilitates  both  con- 
tioD,  and  in  no  part   of  the  equipment  can  a 
little  additional  expense  b^  incurred  wi  i>  such  good  reason. 


i  Car  House  Insula 

Note  li'>v.  carefullj  0I   bol  h  I  hi    ibove  typ  it  ol 

ndeai  '.hi  in  I. no"  span  v.  m  .1  n. I  i  rollej  »  ire  -  I 
styles  did  i"  ie,  the  span  « 

ie  insulator.     Expei  ii  i  id  i  h  it 

it    was  an   error  to  pan   and  '  roll  ire  I  h  in 

to  conni  |   wire  null  il 

i.   ol    » in.  ii  a   i tber  of 

Foi    efficiency,  durability,  and     h   running,   nothiti 

equ  1 1     ■ 

a  lii I   would  especially  .ill  bo 

your  attenl  ii  pipe  must   n 


The  perfect  mechanical  ear  has  not  yet  been  evolved,  although 
improvements  are  constantly  being  made.  Several  types  are  on 
the  table.       The  difficulty  is   that    all    mechanical    ears    interfere 


Fig.  15.  Fig.  16. 

Old-Type  Straight  Line  Insulators. 

more  or  less  with  the  smooth  under  surface  of  the  trolley  wire  ; 
and  any  obstruction,  however  slight,  to  the  passage  of  the  wheel 
is  a  disadvantage.  This  "Badger"  mechanical  ear  is  simple  and 
effective.  It  is  composed  of  two  interlocking  plates  of  malleable 
iron  or  bronze,  which,  when  placed  together,  leave  a  groove  into 
which  the  trolley  wire  is  clamped  by  the  wedge-shaped  stud  of 
the  insulator  being  forced  into  the  jaws  formed  by  the  upper 
portion  of  the  two  plates.  A  pin  through  the  stud  holds  the  ear 
and  stud  together.  Another  exhibit  shows  the  same  clamping 
principle    applied    to    a    hinged    ear,    a    screw    stud    set    in    the 


insulator  being  substituted  for  the  wedge,  and  tin' inn  being  dis- 
pensed with.  Another  type  Bhows  bhi  Id  together  by 
s.-vews.  Tin-  ••  Anderson "  mechanical  ear  is  composed  of  a  bronze 
casting  grooved  along  its  lower  surface  to  til  Ire,  and 
a  plate  of  hard  rolled  copper  benl  to  in  over  the  trolley  wire,  and 
furnished  with  ryes  which  close  over  slotted  projections  on  the 
casting.     The  whole  is  bound  together  by  forcing  the  eyes  into  the 


slots  by  the  small  screw  bolts  at    the  top, if   the  castin    .        \  I 

clamp  is  used  to  force  the  coppei  pine  into  position  and  hold  il 
until  the  screws  have  been  set  up.  The  number  of  mechanioal 
.lips  is  legion,  but  none  are  quite  up  bo  bhe  Boldered  ear.  Mecha- 
nical c  .  i  n  bad  in  pro]  ie  extent  to  «  Inch 
i hey  interfere  with  the  smooth  running  ol  the  trolley  wh 
necessitate  bending  ol  the  wire.     Thi    Inter  is  always  a  mistake, 

.  if  it  happens  thai  the  position  ol  an  ear  has  to  be  c 
a  kink  is  left    in  the   wire,     ii   is  also  an  error,  frequently 

o  allot)  any  play  01  join)  between  the  insulatoi  and 

By  bh  i    Mr.  I.  Everson  Winslow   we  are  enabled  bo 

exhibit  to  you  i  sei  tea  of  the  Chomion  Hou 
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si, .us  employed  by  him  in  the  erection  of  the  elevated  conductors 
for  the  Roundhay  tramway  line  at  Leeds.  In  the  straight  lino 
insulator,  and  single  and  double  pull-offa,  the  strain  is  taken  by 
malleable  iron  or  bronze  castings,  which  spread  out  sufficiently  to 
protect  the  insulation  from  accidental  blows  from  the  trolley,  and 
to  form  a  water-shed.  A  cap  of  insulating  material,  from  which 
projects  a  screw  Btud,  fits  closely  over  the  top  of  the  casting,  and 
the  recess  beneath  receives  a  cone  of  the  same  insulating  substance, 
through  the  centre  of  which  the  stud  passes.  When  the  ear  is 
screwed  upon  the  stud  the  whole  is  bound  tightly  together.  Some 
of  the  insulators  shown  have  been  in  regular  use  at  Leeds  for  three 


FlG.  19.    -"Brooklyn"  Strain  Insulator. 

years,  and  show  no  sign  of  deterioration.  A  bracket  arm  insu- 
lator, anchor  ear,  splicing  ear,  and  an  aerial  frog,  as  used  at  Leeds, 
are  also  before  you.  Earlier  Thomson-Houston  forms,  showing 
porcelain  insulation,  instead  of  the  material  now  used,  are  also 
exhibited. 

Dr.  Edward  Hopkinson  has  been  kind  enough  to  send  us  this 
insulator  and  mechanical  ear  used  by  the  Isle  of  Man  Tramways. 
It  is  somewhat  similar  to  the  "  Anderson  "  ear  already  described, 
but  of  stronger  construction.  It  must  be  borne  in  mind  that  the 
Douglas  and  Laxey  line  employs  a  sliding  contact,  and  not  a  wheel. 
We  have  been  unable  to  obtain  one  of  the  Douglas  collectors  for 
exhibition  to  you,  as  no  spare  ones  were  at  hand. 


washers  and  tubes  of  insulating  material,  which  prevent   m 

contact  between  the  upper  casting  in  which  tl  For d 

and  the  lower  casting  from  which  nds. 

\  trolley  wire  of  any  considerable  length  should  always  be  divided 

up  into  sections,  so  that  an  accident   should  not   cause  the  whole 
line  to  be  thrown  out  of  service.     Several  type   ol    action  in 
are  before   you.     Connection  between  the  two  trolley 

wire  is  made  or  broken  through  a  Mm   h  :  a  box  on  the 

nearest  pole.     The  earlier  type  shown,  ms  as  insu- 

lated from  each  other  by  mica,  is  somewhat  olum  ly.  You  will  note 
that  the  insulation  of  the  two  later  form*  is  effected  by  b  'Its  similar 
to  chose  used  in  the  "  West  End  "  hanger i,  and  thai  the  latest  and 
most  improved  type  ins  the  greatest  advantage  of  being  "ai> 
Under-running,"  allowing  the  trolley  wheel  t  i  piss  under  i'  with  ,u< 
the  slightest  "dip." 


Fig.  20.— "Goose-Neck  "  I>..uble  Curve  Pull-off. 


Double  insulation  is  an  essential  feature  of  first-class  overhead 
line  work.  This  is  effected  by  supplementing  the  insulated  trolley 
wire  supports  by  an  additional  insulator  at  the  pole-head.  The 
"Brooklyn"  strain  insulator  and  turnbuckle  combined  is  the  best 
device  for  this  purpose.  Aside  from  its  insulating  qualities,  a  pair 
of  the  smaller  size  shown  will  take  up  Gin.  of  slack  in  the  span 
wire.  This  is  extremely  useful  in  adjusting  tension,  when  the  span 
-*-ires  have  become  stretched  by  constant  use.  The  larger  size 
is  adapted  for  terminals,  and  for  corner  poles  to  which  a  number  of 


Fig.  21.— "Goose-Neck"  Single  Curve  Pull-off, 


curve  pull-off  wires  are  carried.  The  "  King  "  insulated  turnbuckle 
is  a  device  of  similar  nature,  and  strain  insulators  of  the  various 
types  are  also  frequently  used.  All  globe  and  strain  insulators,  by 
the  way,  are  constructed  so  that,  should  their  insulation  be  entirely 
destroyed,  their  interior  metallic  parts  would  interlock  and  pre- 
vent the  line  falling.  Sections  and  parts  of  insulators  by  a  number 
of  makers  are  on  the  table. 


— ^ffi 


22.     Globe  Pole  Insulator. 

In  cases  where  the  trolley  wire  is  supported  by  bracket  arms 
double   insulation  is  obtained   by  the   use   of  a  tube  of  in 
material  within  the  sleeve  of  the  bracket-arm  hanger,      hi  this  con- 
nection we  woidd  warn  you  against  the  frequent  mistake  of  fixing 
bracket-arm  insulators  to  predetermined  points  of  thi 
sleeve  which  will  slide  along  the  projecting  arm  easily  should  always 
be  used,  as  nothing  but  observation  of  the  trolley  win 
under  e  can  determine  the  exact  point  at  which  the 

hanger  can  be  most  advisably  fixed.  This  feature  is  also  apparent 
m  the  Thomson-Houston  type  of  bracket  arm  hanger  from  the 
Leeds  line.      In  this   appliance  double  insulation  is  obtained   by 


This  device  is  strong  and  durable.  The  wooden  piece  between 
the  terminals  is  renewable,  and  can  be  changed  while  on  the  line. 
A  convenient  clamping  device  renders  it  possible  to  leave  enough 
trolley  wire  coiled  on  top  of  the  section  insulator  to  allow  of  its 
being  let  out  to  repair  the  line  in  case  of  a  break.  Another  part  of 
this  combination  clamp  holds  the  feed  wire  in  such  a  way  as  to 
obviate  the  necessity  of  stripping  the  insulation  from  the  wire, 
except  at  the  part  held  by  the  clamp.  By  this  arrangement  the 
feed  wire  is  left  insulated  from  the  poles  to  the  section  insulators, 
and  between  the  lines  (where  there  is  a  double  track). 

A  number  of  frogs  and  crossings  are  on  the  table,  and  you  can 
see  how  greatly  the  later  types  are  improved  over  those  used  a 
year  or  two  ago.  All  the  newest  sr.yles  have  the  "  straight  under- 
running"  feature,  and  require  no  solder,    the  trolley    wire    being 


Fig.  24.  -"West  End'    Bracket  Arm  Insulator.     D 

clamped  into  the  casting.      You    see    that  in  all   cases    the   trolley 
wire  is  carried  o»er  the  casting,  so  that  the  excessive  wear  al 
points  is  taken  by  the  heavj  metallic  Manges,  and  not  by  thi 
ductor.      Right  and  left-hand,  "Y  way  frogs  are  used, 

I  and  supported  by  frog  pull  "It's. 
The  ojieratii.ii  .,f  right  an 
stood,  and  an  insulated   crossing  is  employed    whenever  one  trolley 

es  another  from  which  it  at  be  insulated. 

'.me  shown  is  an  extremely  useful  tool 
in  all  cases  where  it  is  nee  iBsary  to  take  tie-  tension  ..if  the  trolley 
.    in  splicing,  or  inserting  switches,  frogs,  >\  ■. 
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Several  styles  of  feeder  insulators  are  shown.  The  best  has  a 
metallic  yoke  into  which  the  feeder  cable  is  laid  and  firmly  held  by 
a  screw  cap.  This  greatly  economises  labour  in  the  erection  of  an 
aerial  feed  wire.  Where  guard  wires  are  used  they  are  insulated 
by  small  porcelain  insulators.  The  utility  of  guard  wires  is  ex- 
tremely doubtful,  and  many  lines  have  discarded  them.  On  the 
Continent,  n  strip  of  wood  is  often  attached  to  the  upper  side  of 
the  trolley  wire,  whenever  any  danger  from  falling  telegraph  or 
telephone  wires  i-  apprehended. 


Fig.  £5. — ".F-tna"  Section  Insulat 


Km.  26. — Section  Insulator.      (Straight  under-running 


Fios.  27  and  28.     "Ajax"  Line  Section  Switch— Open  and  CI  sed 


i  i  undei  ■  ■ 


A   numbei    o      pecial                     ippliano  are  on  the  table,  to 

u  hioh  we  will  not  refei       lei             ] fi  U       i  ilanatorj ,  and 

u .  ■    1 1 1 1 . 1 1  i  i .  i   ■  :  . . 

'i'i'    trolley  il                                     ention  i»  in  the  ease  <     d] 

eleoti i  he  earlier  typ<  a  »  ei  e  compai 

and  i  he  oli    foi M  roll  deal  too 


much  room  on  the  roof  of  the  car.  It  is  shown  in  an  illustration. 
The  latest  "  Boston  pivotal  "  type  is  tixcd  to  the  table.  You  note 
how  easily  the  trolley  moves  in  every  direction.  This  base  is  of 
simple  construction — neat,  compact,  and  designed  to  allow  of  pass- 
ing under  low  bridges.  Experience  has  proved  it  to  be  smooth- 
running,  easy  of  adjustment,  strong,  and  durable.  It  lies  close  to 
roof  of  car,  and  can  be  swung  around  to  change  direction.  With 
pole  laid  down  flat,  the  highest  point  on  the  base  is  but  Gin.  above 
the  roof.     To  avoid  overtaxing  the  springs  so  that  they  will  set  or 


Fig.  32. — Right  Angle  Crossing.     (Straight  under-running.) 

break,  a  very  large  safety  factor  is  allowed.  A  special  construction 
ensures  an  even  pressure  of  the  wheel  against  the  trolley  wire  in 
the  different  positions.  This  trolley  received  the  highest  award  at 
the  World's  Columbian  Exposition  at  Chicago.  The  steel  trolley 
pole  is  of  one  piece  of  steel  with  a  continuous  taper,  and  without 
joints,  shoulders,  or  other  points  of  weakness.  It  is  light,  strong, 
and  stiff.     If  bent  by  an  accident,  it  can  be  straightened  cold. 

The  steel  trolley  fork  is  of  a  new  pattern,  tapering  in  form,  of 
sheet  steel,  light  and  strong,  provided  with  phosphor-bronze  con- 
tact springs  and  washers,  which  have  proved  far  more  durable  than 
those  of  copper.     The  spindle  is  of  hardened  steel. 


Fig.  33. — Insulated  Trolley  Wire  I  Irossmg 


We  are  again  indebted  to  Mr.  Winslow  for  the  loan  of  the 
Thomson-Houston  trolley  base,  which  is  also  fixed  to  the  table. 
Its  operation  is  practically  the  same  as  the  other  pivotal  trolley  ; 
but  you  will  see  that  the  construction,  especially  as  regards  the 
arrangement  of  springs,  is  somewhat  different.  (Jreat  attention 
has  been  paid  to  the  development  of  a  tirst-class  trolley  wheel,  and 
several  types  are  exhibited,  showing  the  evolution  of  the  present 
approved  type  now  universally  used. 


I'n..  34. — Wire-Stretching  Machine. 


Tins  is  the  earlier  form  of  wheel,  made,  as  you  will  see,  of  a 
Bingle  bronze  casting,  and  with  the  V-shaped  groove  then  con- 
sidered  lies!.  A  substantial  improvement  was  made  upon  the 
earlier  form   in   tin'   "Boston"    wheel    before  you.      In  this  u  very 


i  i.     m  Etna      i         i        Feeder  Iui  ulator, 

itial  hub  was  provided  to  take   the  spindle,     [ron 
plates  were  riveted   01  le  to  prevent  the  trolley  jumping 

the  wire.    The  wearwai  taken  bj  a  contact  ring  which  could  bi 
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removed  and  replaced  as  needed,  bui  at  considerable  expenditure 
of  time  and  trouble.  You  will  see  how  the  shape  of  the  groove  has 
changed.  Spoked  Wheels  are  now  universally  used,  like  this 
"West  End"  wheel.  These  an-  made  of  a  single  bronze  casting, 
having  a  wide  and  highly  polished  groove,  and  being  furnished 
with  either  graphite  or  self-oiling  bushings  to  receive  the  spindle. 


therefore  should  be  discarded.    This  warning  is  timely,  for  the  whi  el 
through  by  the  trolley  win-  long 

enough  to  get  to  the  ear  house,   where  a  new    wl lean  be  put 

in.     with  the   old    form  of    brass  wheel,    when  the  Han.. 

through  and  dropped  off,    the  car  wa 

pulled  to  the  ear  hous -removed  fr the  track,     [f  this  break 


Fig.  38. — "Boston  Pivotal     Trolley,  with  pole  bent  cold 
to  show  strengthof  material. 

When  the  older  form  of  brass  trolley  wheel  is  used,  the  flange 
drops  off  when  the  groove  which  receives  the  trolley  wire  wears 
through  to  the  outside.  By  using  the  "spoked"  trolley  wheel 
this  difficulty  is  entirely  obviated  by  a  simple  and  effective  method 
of  construction.  The  ribs  serve  to  hold  the  tlange  in  position  after 
the   sparking  of  the  wheel  indicates  that   it  is  worn  through,  and 


FlO.  42. — "Ajax"  l.i  r  Fuse. 


down  occurs  in  a  crowded  thoroughfare,  or  in  an  out-of-the-way 
place  where  it  is  not  easy  to  obtain  assistance,  as  is  often  the 
case,  the  awkwardness  of  the  situation  and  the  annoyance  result- 
ing  from    it.  are    obviously    ureal.       JToU   can    see    hon     thoi 

these  ribs  fulfil  their  mission  by  inspecting  this  "West  End" 
wheel,  which  has  run  about   4,000  miles  upon  an  English  line. 
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A  greal  deal  of  care  has  lately  Veen  devoted  to  the  elabo- 
ration of  a  trolley  more  suitable  for  use  with  the  English  top- 
seat  car  than  any  of  the  American  types  shown.  We  hope  to 
lie  able  to  exhibit  it,  and  one  is  on  its  way  to  us  as  this  Paperis 
being  written.  We  regret  that  we  have  been  unable  to  secure  for 
exhibition  one  of  the  trolleys  of  the  South  Staffordshire  line. 

One  of  the  most,  interesting  appliances  to  which  your  attention 
is  directed  to  nighl  is  this  "Ajax"  lighting  arrester.  The  rest  of 
the  apparatus  is  merely  a  support  f'  r  holding  a  succession  of  these 
fuses,  so  that  ime  after  another  is  brought  into  operative  position 
automatically  by  the  action  of  the  current  as  it  consumes  each  fuse 
in  turn. 


•    ■"■  . 


Fig.  43. — " Ajax"  Lightning  Arrester  for  Isolated  Plants  or  Motor  Cars. 
(Casing  removed.) 

The  fuse  consists  of  two  pieces  of  No.  26  brass  wire,  each  3in. 
long,  having  a  single  silk  insulation,  and  laid  side  by  side  for  about 
lin.,  as  do  consecutive  coils  in  an  armature.  This  lin.  lap  of  the 
wires  offers  abundant  surface  for  the  discharge  gap,  which  is  formed 
by  the  two  thicknesses  of  silk,  and  amounts  to"  little  more  than 
0  002  of  an  inch. 

Small  pellets  of  a  highly  insulating  wax  secure  these  wires  in  the 
above  position,  and  a  small  glass  tube  is  hermetically  sealed  over 
this  part  of  the  fuse  to  keep  the  dischargers  clean  and  dry  until 
i  i 


Fw.44.     i  i  i i    Ajax  '  Motor  Car  Lightning  \sre  ter. 

Tl"'  '■'"'■■      —  his  pari   of  the  apparatus  is  made 

poosibl  acl  bul  once, 

11,1           rubbei  ■  hold  tie'  fuse  in  the  corrugati  d 

id  i  he  bare  ends   of   the   wires    projeel 

1  motors 

I'h.-  regulai 

:   -n  a  marbli 

1  ' 

1  " "  nstructed  as  to 


'Phis  is  the  more  general  form  of  pole  arrester.  In  this  the  choke 
coil  is  contained  in  the  arrester  box  ;  but  it  may  be  made  by  turn- 
in-  the  insulated  span  wire  on  itself  a  sufficient  number  of  times  to 
make  the  choke  coil,  thus  making  a  cheaper  construction  and  a 
smaller  pole  box. 

The  warming  of  tramway  cars  by  means  of  electric  heaters  is 
now  universal  in  America  wherever  the  climate  is  at  all  cold. 
'This  is  the  simplest  form,  of  which  any  number  desired  may  be 
screwed  under  the  seats  of  a  car.  More  elaborate  forms  are  also 
made. 

A  word  may  be  said  in  support  of  what  Mr.  Wilkinson  has  said 
as  regards  the  appearance  of  overhead  conductors.  Undoubtedly 
some  aerial  lines  have  been  put  up  with  an  utter  disregard  of 
appearances,  and  inexperienced  or  careless  constructors  have  erected 
webs  of  trolley  strain  and  feeder  wires  which  were  most  obnoxious. 
This  is  especially  true  of  many  hastily  built  American  lines,  pushed 
through  at  high  pressure,  and  at  the  smallest  possible  expenditure. 
Now  that  the  first  rush  is  over,  and  the  tramway  operator,  the 
manufacturer,  and  the  contractor  have  had  time  to  take  breath,  the 
weight  of  public  and  Press  criticism  has  had  its  effect,  and  no  pains 
is  spared  to  perfect  the  entire  plant  and  apparatus. 

A  carefully  designed  and  erected  line  with  sub-surface  feeders, 
handsome  poles,  &c,  has  but  few  objectionable  features  ;  and  in 
the   great    majority    of   cases    public    convenience    is   so    greatly 


seder  Coble       "*V  (—  Ground 


Fig.  45. — Diagram  of  Connections  of   '  Ajax  "  Pole  Lightning  Arrester. 

enhanced  by  the  overwhelming  advantages  that  closely  follow 
upon  the  introduction  of  improved  and  more  rapid  transit  facili- 
ties, that  opposition  to  the  extension  of  a  trolley  line  is  almost, 
unknown. 

The  Siemens  line  at  (Juernsey — the  line  that  crosses  the  great 
piazza  on  which  Milan  Cathedral  stands  the  Brussels,  Hamburg, 
Bremen,  and  a  dozen  other  Continental  installations,  are  European 
examples  of  line  construction  to  which  no  reasonable  objection  can 
lie  urged.  The  electric  tramway  has  a  future  as  great  in  Great 
Britain  as  elsewhere,  and  in  no  other  country  in  the  world  has 
n  f.uled  to  already  secure  universal  acceptance. 

The  English  tramway  operators,  and  the  able  executive  officers 
of  the  Tramways  Institute  of  Great  Britain  and  Ireland,  are 
keenly   alive  to   the    possibilities    that    lie   in   electric    tra 

and,  under  most  adverse  conditions,  are  dome;  their  best  to  smooth 

ihe  path  of  progress.     It  remains  with  you,  gentlemen,  I  •  supple 
men!   then-   endeavours,   and   to   do   your   best    to   stimula 

I ■■■•  tile  growth  of   public  opinion  m  its  favour. 


Royal     Institution. —  The    Christ  mis    course    of    lectures, 

I     to    juveniles,    ;>(     the     R  >\  al     tnsi  il  ution,    will     be 

■    I    I  i    Prof.  .1     \     Fleming,   F  R  S        I  he  subjeot  will 

be   "The  Work    of    Electrii    Current,"  and    the  first  leoture 

will  be  delivered  on  December  27th  at  three 
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MUNICIPAL  PURCHASE  OF  TRAMWAYS. 


is  briefly  mentioned  in  our  last  issue,  a  deputation  from  the 
Tramways  Institute  of  (ireat  Britain  and  Ireland  waited  upon 
Mi  Bryce  (President  of  the  Board  of  Trade)  at  Whitehall-gardens, 
on  Thursday  last  week,  with  reference  to  the  effects  of  the  reci  oi 
decision  of  the  House  of  Lords  as  to  the  purchase  clause  of  the 

Tramways  Aet,   1870. 

Sir  ALBERT  Roixit,  M.P.,  in  introducing  the  deputation,  said 
that  of  the  T» >  tramways  affected  l>y  the  decision  of  the  House  of 
Lords  on  were  represented  on  that  occasion,  while  the  capital  repre- 
sented was  upwards  of  seven  millions  sterling,  out  of  a  total  of  12i 
millions,  or  thereabouts,  invested  in  the  tramway  industry.  The 
deputation  did  nol  desire  in  any  way  to  attack  the  decision  of  the 
House  i  f  Lords;  but,  owing  to  the  interpretation  of  the  Aet  of 
1870  being  different  from  what  those  who  had  invested  their  money 
in  tramway  companies  had  expected,  they  asked  that  the  term  of 
l' I  \-  i  inted  by  the  Act  might  he  prolonged.     They  also  asked 

that,  in  view  of  the  municipalities  being  entitled,  according  to  the 
judgment  of  the  House  of  Lords,  to  take  over  the  tramways,  the 
companies  should  have  some  preferential  consideration  as  to  leasing 
or  otherwise  working  the  lines. 

Mr.  I '  IRR1  tiikks  Wai.n  pointed  out  that  many  poor  people,  to 
whom  their  investments  represented  a  great  deal,  had  put  their 
money  into  tramway  undertakings  in  the  belief  that  the  meaning 
of  the  Act  of  1870  as  interpreted  by  three  of  the  judges  in  the 
House  of  Lords  whs  the  correct  one.  It  was  not  the  truth,  as  was 
popularly  supposed,  that  tramway  companies  generally  earned  large 
dividends,  although  one  or  two  were  fairly  successful.  There  were 
no  less  than  60  that  paid  less  than  5  per  cent.,  and  25  that  paid  no 
dividend  at  all.  The  deputation  asked,  in  the  first  place,  that  any 
corporation  that  elected  to  buy  a  part  of  any  tramway  line  should 
be  compelled  to  purchase  the  whole  of  it,  otherwise  these  bodies 
might  select  the  paying  sections  and  leave  the  companies  with  the 
extensions  that  in  many  cases  had  been  constructed  at  the  desire  of 
the  local  authorities,  but  would  not  by  themselves  be  remunerative 
to  work. 

Mr.  Richardson,  Mr.  Morris,  and  Mr.  Lloyd,  M.P.,  having 
spoken, 

Mr.  Bryce,  in  reply,  assured  the  deputation  that  he  was  fully 
alive  to  the  importance  of  the  tramway  industry  to  the  country. 
The  public  interest  was  the  basis  on  which  they  must,  after  all, 
deal  with  the  question.  The  public  interest  in  tramways  was  very 
large,  particularly  that  of  the  working  classes,  because  these  under- 
takings supplied  them  with  the  cheapest  mode  of  locomotion  which 
was  available  for  travelling  to  and  from  their  work.  He  fully 
agreed  as  to  the  desirability  of  further  extending  the  facilities 
tramways  offered.  It  was  perfectly  clear  to  him  that  the  existing 
tramways  did  not  supply  anything  like  the  need  there  was  for  them. 
The  Board  of  Trade  had  shown  its  interest  in  the  matter  by  the 
proposals  they  were  going  to  invite  upon  the  subject  of  light  rail- 
ways and  tramways,  because  he  considered  the  subjects  were,  as 
regards  cities,  intimately  connected,  and,  of  course,  the  develop- 
ments of  modern  science  in  the  direction  of  electricity  promised 
some  future  developments  in  the  tramway  industry  which  might 
<_ro  beyond  what  had  been  able  to  be  accomplished  by  horse  cars. 
He  was  glad  to  perceive  that  they  had  all  abstained  from  making 
any  request  to  his  department  that  it  should  undertake  legislation 
with  the  view  of  what  might  be  called  attempting  to  reverse 
the  decision  given  by  the  House  of  Lords.  It  was  quite  clear 
that  no  attempt  to  declare  that  the  tramroads  should  be  pur- 
chased upon  any  other  basis  of  valuation  than  that  the  House  of 
Lords  had  laid  down  to  be  the  true  basis  of  valuation  contem- 
plated by  the  Act  would  have  anv  chance  of  success  in  Parliament. 
The  requests  made  to  him  seemed  to  be  practically  two — namely, 
that  it  should  be  enacted  that  upon  the  occasion  of  future  pur- 
chases the  local  authority  purchasing  should  be  required  to  buy  the 
whole  undertaking  and  not  merely  a  part  of  it.  (Hear,  hear.)  In 
the  second  place,  they  asked  that  where  the  local  authority  pur- 
chased an  undertaking  it  should  immediately  offer  so  much  as  it  had 
purchased  to  the  company  from  whom  it  had  been  acquired,  to  be 
worked  before  going  into  the  open  market,  and  that  if  it  were 
in  able  to  agr<  e  with  the  company  as  to  the  terms  these  should  be 
submitted  to  arbitrators  appointed  by  the  Board  of  Trade  ;  that  in 
case  the  company  accepted  the  terms  fixed  by  the  Board  of  Trade 
a  lease  should  be  given  to  it,  and  if  not  then,  and  not  till  then,  the 
local  authority  should  be  free  to  go  into  the  open  market.  These 
two  practical  proposals  appeared  in  effect  to  amount  to  the 
of  the  terms  of  the  existing  law.  To  carry  them 
ild  require  legislation  which  would  change  the  terms 
of  purchase  as  settled  by  the  Act  of  1870.  Tin  q 
confronted  him  in  meeting  such  proposals  was  whether  any  pro- 
sort  would  not  be  deemed  by  Pa  '  be  in 

substance    just    as  much   an  attempt  to  depart   from   the   I 
mad.'   by   Parliament  on  behalf  of  the  local  authorities  with  the 
tramway  companies,  as  any  proposed    change  in  the  bs 


tion,  which  was  affirmed    bj    the    lion  i         I  ,,    , ■  .   recenl 

decision  to  be  the  basis  contemplated  by  the  \et.  He  could  only 
answer  that  question  in  the  affirmative.  II 
practical  men  whether  they  thought  then-  was  the  sli 
of  Parliament  consenting  to  alter  the  terms  of  the  bai 
the  \<-t  of  1870'  It  had  beensaid  that  they  did  no 
matters  forward  as  hostile  to  the  municipalities.  He  wool 
to  know  what  the  municipalities  thought  of  it.  Would  any  muni 
cipality  SSSenl  to  uch  a  variation  of  the  Act  of  18701  I'll  the 
contrary,  he  thought  they  would  all  offer  strenuous  opposition  to 
the  proposals  the  deputation  had  outlined.  It  would  be 
strongly  that  the  municipalities  existed  for  the  sake  of  the  public, 
and  that  if  they  worked  the  lines  they  would  do  so  to  give  the 
greatest  public  benefit,  and  that  the  I '.oard  of  Trade  would  he  in- 
juring the  public  if  it  endeavoured  to  alter  the  bargain  already  made 
against  the  municipalities  in  the  interests  of  the  shareholders. 
If  they  thought  there  was  any  chance  for  it,  of  course  it  was  per- 
fectly open  for  the  tramway  companies  to  introduce  into  Parlia- 
ment a  Bill  for  the  purpose  of  amending  the  Act  of  1870  in  the 
way  they  desired.  If  it  were  carried  the  position  of  the  Govern- 
ment would  at  once  become  quite  different  from  what  it  w  > 
Then  they  had  suggested  that  if  some  such  change  as  that  asked 
for  was  not  made — if  better  terms  were  not  offered  to  the  tramway 
companies — the  tramway  extensions  would  stop),  and  th*t,  as  a 
consequence,  the  interests  of  the  public  would  suffer.  That,  of 
course,  was  a  serious  consideration,  and  he  was  going  to  supply 
them  with  an  argument  that  he  was  surprised  none  of  them  used, 
afforded  by  the  parallel  case  of  the  Electric  Lighting  Acts  The 
electric  lighting  scheme  of  1882  was  launched  upon  terms  Parlia- 
ment then  settled  ;  but  the  persons  who  at  that  time  were  thinking 
of  introducing  the  electric  light  into  cities  considered  that  the 
terms  were  not  sufficiently  favourable,  and  so  the  Act  of  1882 
was  followed  by  disappointment.  The  electric  lighting  enter- 
prises expected  were  not  carried  out,  although  he  had  no 
doubt  other  causes  contributed  to  that  result.  They  knew  what 
happened.  A  select  committee  of  the  House  of  Commons 
was  appointed  to  consider  the  question,  and  the  outcome  of  it  was 
that  in  1887  an  Act  was  passed  which  gave  new  and  better  terms  to 
the  electric  lighting  companies,  and  upon  the  basis  of  that  Act  a 
very  large  number  of  companies  had  been  formed  for  supplying 
electric  light  to  our  cities,  and  the  industry  had  gone  forward  by 
rapid  strides,  to  the  benefit  of  investors,  he  hoped,  and  certainly  to 
the  benefit  of  the  public.  The  same  thing  might  happen  in  con- 
nection with  tramways.  If  it  turned  out  that  the  terms  on  which, 
according  to  the  decision  of  the  House  of  Lords,  the  tramway  un- 
dertakings could  be  acquired  were  not  sufficiently  advantageous  to 
encourage  the  continuance  of  tramway  enterprise,  he  admitted  there 
would  be  a  strong  case  for  them  to  go  to  the  House  of  Commons 
with.  It  was  quite  clear  that  if  it  proved  to  be  a  losieg  business  to 
make  tramways  the  municipalities  would  not  apply  for  power  to 
make  them,  and  private  individuals  would  not,  and  as  a  result  the 
public  would  suffer.  They  would  then  have  a  strong  case  to  ask 
that,  for  the  future  at  any  rate,  some  new  arrangements  should  lie 
made.  Sufficient  time  had  not  elapsed  since  the  decision  of  the  House 
of  Lords  to  judge  whether  or  not  the  disastrous  effects  the  deputa- 
tion anticipated  would  actually  take  place,  and  they  could  hardly 
go  to  the  House  of  Commons  and  ask  for  more  favourable  terms 
until  it  became  clear,  as  in  the  case  of  the  electric  lighting  industry, 
that  the  existing  terms  were  not  sufficiently  advantageous  to 
encourage  tramway  enterprise.  It  would  then  be  the  duty  of  Par- 
liament to  give  most  careful  attention  to  any  facts  or  figures  they 
might  suhm.it.  He  profoundly  regretted  that  there  had  been  any 
misapprehension  in  the  minds  of  tramway  shareholders  as  to  what 
the  state  of  the  law  was.  Although  that  misapprehension  was  not 
universal,  it  had  been  abundantly  shown  by  correspondence  that 
had  taken  place,  and,  however  much  he  might  regret  it,  he  was 
obliged  to  look  at  what  was  practicable  and  possible,  and  at  the 
palpable  interests  of  the  public,  which  woula  be  deemed  by  Parlia- 
ment to  be  represented  by  municipalities,  who  could  not  have  any 
interest  in  the  matter  except  the  public  interest,  and  to  whom 
Parliament  had  shown  an  increasing  disposition  to  grant  thi 
duct  of  such  affairs. 

The   deputation,  after   thanking  Mr.  Bryce  for  receiving   them. 
withdrew. 


THE  REICHSANSTALT  UNIT  OF  LIGHT. 

In   the  number  of  the  /.  Zcits  krift   following   that 

ning    the    Paper   by    Messrs.    Lumnier  and    Kni'lli  nun    on    this 
subject,  of  which  we  gave  a  full  abstract  ill  our  i  isue  I  >r  Novi 
'.Ml,,    I  [err    von    Hefm  i    \h  eneck,    who,    as   the    in  i  .non- 
standard hitherto  most  used  in  (i>  I 
an  authority  on   the 
which  we  give  the  gist  below. 

In  the  intn  i  stion  I  "  The  Search  for  a 

i  nit  of   Light,"  O.    Lumtner  and    1'.   Kurlbaura  ;  77 
November  9,    1894,  p.  -"7),  in  the  first  instance,  evei 
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light  which  is  constant  and  capable  of  being  re  prod  need  is  regarded 
as  a  unit,  and  then  a  distinction  is  drawn  between  a  working  and  a 
physical  unit  merely  by  regarding  the  latter  as  more  accurate  and 
the  former  as  more  easily  and  cheaply  reproducible.  In  connection 
with  the  further  researches  described,  the  "physical  unit"  is 
described  as  the  one  proposed  by  the  authors,  while  the  Hefner 
lamp  is  simply  relegated  to  the  category  of  standard  candles,  carcel 
lamps,  and  so  on  :  being  treated,  in  fact,  as  if  the  lamp  were  in 
need  of  standardisation,  and  should  be  referred  to  as  accurate  as 
possible  a  physical  light  unit.  Herr  von  Hefner-Alteneck  remarks 
that  the  terms  "  working  "  and  "physical  unit"  have  not  their 
usual  significance,  or  are  not  applied  with  reference  to  the  constitu- 
tion of  the  unit  itself,  for  in  this  respect  the  Hefner  lamp  is  just  as 
"physical"  as  the  Lummer  and  Kurlbaum  platinum  unit  itself. 

Under  which  category  the  Violle  and  Siemens  units  come  is  not 
clear,  but  apparently  they  are  "  unphysical, "  as  they  are  so  very 
inaccurate,  although  the  new  unit  rests  on  the  same  basis.  <  if 
course  Messrs.  Lummer  and  Kurlbaum  may  call  their  unit  by  what 
name  they  please,  but  Herr  von  Hefner-Alteneck  must  reserve  to 
himself  equal  rights. 

In  the  second  place,  and  emphatically,  the  author  remarks  that 
the  Hefner  lamp  requires  no  atandarisation  but  only  a  few 
measurements,  which  can  be  made  by  any  physicist  or  technical 
man  with  apparatus  in  constant  use  and  only  requiring  a  little 
care  ;  the  only  other  condition  is  the  chemical  purity  of  the  fuel 
and  determination  of  its  boiling  point.  But  the  Hefner  lamp  differs 
from  the  carcel  burners,  standard  candles,  Arc,  with  which  it  has 
been  classed,  not  only  by  reason  of  its  "satisfying  the  require- 
ments of  technical  men  "  but  by  differences  in  its  constitution. 
The  other  lamps  or  lights  are  not  light  units,  nor  even  strictly  light 
measures,  because  the  indefiniteness  of  the  fuel  supplied  does  not 
enable  any  calibration  to  be  of  value  for  any  length  of  time.  The 
Hefner  lamp,  on  the  other  hand,  has  a  definite  chemical  compound 
as  fuel,  and  is  in  general  so  defined  that  if  can  be  regularly  set  up 
and  usul  without  its  being  necessary  to  call  in  the  aid  of  the 
regulations  of  the  Reichsanstalt. 

To  refer  the  Hefner  lamp  to  a  standard,  and  to  use  it  only  as  a 
means  of  comparison  or  sub-standard,  would  only  be  of  use  if  the 
lamp  when  prepared  in  accordance  with  the  instructions  showed 
constant  variations  in  the  light.  This  is  not  only  primarily  im- 
probable, as  constant  variations  must  have  constant  causes  ;  but  it 
has  also  been  frequently  shown  that  such  variations  do  not  occur, 
and  that  small  defects  of  construction,  even  such  as  are  easily 
avoidable,  have  no  observable  effect  on  the  light.  The  illuminating 
power  of  a  Hefner  lamp  is  a  definite  unit  of  light  in  itself,  and  the 
author  proposed  it  as  such  ten  years  ago,  and  it  was  in  wide  use 
before  the  Reichsanstalt  could  occupy  itself  with  it. 

As  far  as  the  accuracy  of  the  Hefner  light  as  a  unit  is  concerned, 
it  is  limited  by  a  certain  uncertainty  in  the  height  of  the  flame,  and 
by  the  effects  of  certain  atmospheric  influences  which  have  not  yet 
been  fully  investigated,  and  which  affect  every  flame  burning  in 
in  free  air.  It  may  be  expected  that  these  difficulties  may  be 
removed,  or  the  values  of  the  disturbances  determined,  so  that  no 
practical  objection  shall  remain  on  this  score.  But,  in  any  ease, 
it  is  no  good  comparing  the  lamps  with  a  unit  unaffected  by  such 
atmospheric  conditions,  as  one  cannot  send  out  properly  regulated 
air  in  which  each  lamp  is  to  be  burned. 

Since  L884,  when  the  Violle  unit  was  adopted  as  an  international 
unit,  it  has  been  seen  of  none,  and  its  adoption  was  a  complete 
failure,  as  it  only  Stood  in  the  way  of  an  agreement  among  electrical 
men.  However,  as  proposals  are  constantly  being  brought  forward 
for  comparing  the  actual  standard  of  comparison  with  a  unit  of  light, 
in  spite  of  tins  failure,  the  author  may  be  allowed  to  say  that  such 
a  comparison,  even  with  a  perfect  unit  of  light,  is  absolutely 
unnecessary,  and  of  no  use.  It  might  be,  for  instance,  that  the 
Hefner  lamp  might  be  made  without  any  care,  and  then  each 
compared  with  the  light  unit,  and  either  so  used  or  perhaps 
adjusted   to  a  del  iy  by  altering   the   height  of  the 

Same.       But   tin      would    lead  I"   greater   errors   than  the  use  of  the 

present  accurate  Hefner  lamp  as  standard,  as  it  adds  a  new  and 

■real     source    ol     error    in    the    photometric    comparison    which    it 

necessitates,  and  the  errors  in  the  standard  itself .     It  maj  I i 

rally  affii 1  that   every  source  of  light  which  Is  capable  of  being 

used    for    nie.ru i.i  .   as  a  substandard   can   also    lie   developed 

B    standard    unit    of    itself,    and    that    to    ensure    as    io.mi    hi 

agreement    as  possible  in  light   measurements   it    should  only  be 

used  ill  the  lit  tor  form. 

"The  search  for  a  unit "  in  photometry  can  only  be  of  use  if  it 
is  directed  i"  the  distribution  to  the  greatest  possible  extent  of|a 

"in I    light,  which  is  actually  to   be  used  in   the  measurements 

as  a  unit  I  it   light    in  itself.       If  1 1 1 .  ■  best  BOUri f  light  hitherto  used 

for  this  purpose  lias  drawbar!.    ,   i  lie  efforts  "I  expel  on.  liters  should 

bo  devoted     I.,    ill    n  in        up     til"    doubtful    p.. mis    and     ;;ruellll\    mi 

It  is  quite  possible  th  il  the  platinum 
mot  proposed  by  Dra.  Lummer  and  Kurlbaum,  as  used  in  con 
i in  i  urn  wiili  their  most  ingenious  and  novel  method  of  determina- 
tion oi  the  temperature  of  the  platinum  in  the  n  gular  air  circula- 


t  i.  in,  has  a  greater  accuracy  than  can  ever  be  attained  by  t  he  I  [efner 
lamp  ;  but  according  to  the  authors'  own  showing  "it  necessitates 
the  setting  up  of  complex  and  delicate  apparatus,  and  the  appli- 
cation of  considerable  experimental  skill." 

If  physical  problems  should  crop  up  in  which  the  highest  degree 
of  accuracy  in  light  measurements  should  be  demanded,  so  that  a 
considerable  increase  in  trouble  and  cost  should  be  of  little  import- 
ance, then  the  new  unit  may  be  of  great  importance,  being  the  only 
applicable  standard,  and  it  will  mark  a  step  in  advance  of  indubit- 
able importance.  But  such  cases  may  be  dealt  with  on  their  own 
account  and  without  reference  to  the  large  outer  field  of  physical 
and  technical  photometry  ;  and  Herr  von  Hefner-Alteneck  only 
wishes  to  put  in  a  word  for  the  wide  and  clearly  defined  separation 
of  these  fields  and  the  units  assigned  to  them. 

In  connection  with  the  above  remarks  we  may  call  attention  to  a 
description  of  the  Hefner  lamp  which  appeared  in  our  columns  ;* 
we  also  note  that,  in  reference  to  the  question  of  variations  in  the 
light  given  by  a  Hefner  lamp,  that  Herr  A.  Kriiss,  who  published 
in  the  Zeits  -hrift  fiir  Instrumentenkunde  a  description  of  a  Hefner 
lamp,  in  which  the  thickness  of  the  wick  tube  was0'32mm.  instead 
of  015mm.,  with  the  result  that  the  lamp  burnt  3  per  cent.  low. 
Other  determinations  of  the  absolute  value  of  the  variations  alluded 
to  are  not  before  us. 


CORRESPONDENCE. 


THE    ANTIQUITY    OF   ELECTRIC  LAUNCHES. 

TO    THE    EDITOR    OF     THE    ELECTRICIAX. 

Sir  :  The  following  quotation  from  the  "  The  Faerie  Queene," 
Bk.  II.,  Canto  VI.,  v.  5,  will  show  that  as  far  back  as  Spenser's 
time  the  electric  launch  had  been  invented  : — 
"  Eftsoones  her  shallow  ship  away  did  slide. 

More  swift  than  swallow  sheres  the  liquid  sky 
"Withouten  oare  or  Pilot  it  to  guide, 

Or  winged  canvas  with  the  wind  to  fly  ; 
Onely  she  turned  a  pin.  and  by-and-by 
It  cut  away  upon  the  yielding  wave," 
while  the   remainder  of   the  verse  shows  that  a  valuable  auto- 
matic    danger-indicating   and     steering    apparatus    had    been 
invented,  the  idea  of  which  has  since  been  lost  : — 
"  Ke  cared  she  her  course  for  to  apply  : 
For  it  was  taught  the  way  which  she  would  have, 
And  both  from  rocks  aud  flats  itself  could  wisely  save." 

And  all  this  was   known  300  years  (more  or  less)  ago  ! — 
Yours,  Ac.,  P.   1..  Gray. 

15,  Francis-road,  Edgbaston,  Birmingham, 
Nov.  13,  189L 


RUHMKORFF    OR    KHUMKOKFK  .' 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  The  original  exhibition  of  Ruhmkorff's  coil  is  described 
in  Comptes  Rendus,  XXXVI.,  p.  649,  and  XXXVIII.,  p.  801. 
See  also  Cosmos,  1.,  p.  2G0.  This  settles  the  spelling  of  his 
name.  I  am  not  aware  that  he  was  ever  addicted  to  rhum. — 
Yours,   &0.J  Sim  \\i  s   I'.  THOMPSON. 

Technical  College,  Finslmrv.  November  9,  1894, 


TO  THE  EDITOR  OF  THE  ELECTRICIAN. 
SlE:  I  was  wrong  in  writing  that  a  little  research  would 
reveal  the  correctness  of  the  spelling  "  Kuhmkorll,"  for,  strangely 
enough,  the  name  does  not  occur  in  any  form  in  the  first  series 
of  the  Royal  Society's  Catalogue.  But  in  the  Comptes  Rendus 
for  the  years  1842-77  will  bo  found  pipers  by  Ruhmkorff  in 
\  ills  XIV.,  Will..  I...  I.XXI  II.,  and  notices  of  him  in  at  least 
Vols.  XXXVIII..  XI. II.,  \l.\  I  .  \l.\  III  ,  \I.IV,  IAWY.,  in 
all  which  places  the  name  appears  as  above,  exoept  that  it  is 
spelled  "  Etumkorff"  in  XXXV  1 1 1.,  p.  ."  1  I  (corrected  in  the  index), 
"  Ruhnikorf  "  in  \I.YI.,  p.  378  (corrected  in  the  index),  and 
"  Kliumkorll'"  in  I,.,  p.  21o  (here  appearing  in  the  second 
reprint  of  a  report  which  contains  the  name  ten  times,  so  that 
once  out  of  thirty  times,  so  fir  as  this  document  is  concerned, 
the  printer  has  been  at  fault). 

I  know  of  no  German  paper  which  Contains  the  name  other 
wise  than  as  "  Kubnikorir,"  and,  as  to  the  nationality  of  its 
owner,  1  cannot  go  behind   the  testimony  of    Prof.   Poggendorff, 

who,  in  1860(7*0  ■'■/  Ann  .  CX.,p  527 1,  wrote  "  I  user  gesohiokter 
•  Th.  I  Vol.  XXXI 
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Landsmann,  der  Mecbanikus  Ruhmkorff  in  Paris."  This  state- 
ment, however,  may  possibly  be  considered  ambiguous,  since  its 
authoi's  name  too  ends  in  rff. 

With  respect  to  the  reviewer's  suggestion,  I  have  the  authority 
of  Mr.  Morrill,  the  University  Reader  in  Russian  at  Oxford,  for 
saying  that  both  the  combination  rff  at  the  end,  and  the  com- 
bination rh  at  the  beginning,  of  a  name  are  equally  impossible 
in  Slavonic.  "  Korff" '  is,  however,  a  common  name  in  the 
Baltic  Provinces,  which  are  of  distinctly  German  nationality  ; 
and  doubtless  the  doubling  of  the  /  is  a  mere  ornamentation,  as 
it  obviously  is  in  "  Poggendorff."  Of  such  variations  our  own 
country  affords  only  too  numerous  examples. — Yours,  ifec, 

Christ  Church,  Oxford.  Robert  E.  Baynes. 


LEGAL    INTELLIGENCE. 


Cassel  Gold  Extracting  Company  (Limited)  v.  the  Cyanide 
Gold  Recovery  Syndicate    Limited)  and  Others. 

It  was  briefly  announced  in  our  last  issue  that  judgment  had  been  given 
for  the  defendants  in  this  action. 

Mr.  Justice  ROMER,  in  the  course  of  his  judgment,  said  he  was  con- 
firmed in  the  opinion  that  this  patent  could  not  be  sustained.  The  inven- 
tion claimed  in  the  patent  was  a  very  simple  one,  and  the  claim  very  com- 
prehensive. It  was  for  the  application  of  a  solution  containing  cyanogen, 
so  as  to  dissolve  the  gold  and  silver  in  powdered  ores.  The  gold  is  then 
to  be  recovered  from  the  solution  by  any  of  the  well-known  ways.  The 
kind  of  solution  to  be  used  as  the  solvent  was  described  by  the  specifica- 
tion very  broadly.  It  was  to  be  any  solution  containing  cyanogen  or  any 
cyanide  soluble  in  water  (such  as  cyanide  of  potassium),  or  any  other  sub- 
stance or  compound  containing  or  yielding  cyanogen.  No  special  apparatus 
or  machinery,  or  device  or  scheme  of  any  kind  was  required.  The  solution 
is  simply  to  be  poured  on  the  ore.  You  may  stir  the  ore  about  in  the  solu- 
tion if  expedition  is  required  ;  or,  if  you  choose,  you  may  let  the  solution 
rest,  so  as  gradually  to  solve  the  gold  in  the  ore.  In  fact,  the  patent 
really  is  for  an  alleged  discovery  that  a  solution  containing  cyanogen  can 
be  used  to  dissolve  out  the  fine  gold  iu  powdered  ore.  At  the  date  of  this 
patent  it  was  perfectly  well  known  that  a  solution  of  cyanide  of  potassium 
would  solve  gold  in  a  fine  state,  and  that  the  finer  the  gold  the  more 
speedy  the  process.  The  peculiar  property  of  cyanogen,  that  it 
would  solve  tine  gold  if  oxygen  were  present,  was  well  known.  The 
chemist  in  his  laboratory  knew  that  by  pouring  a  solution  of 
cyauide  of  potassium  on  fine  gold  he  could  solve  the  gold.  It  was 
proved  before  him  that  for  some  time  after  the  date  of  the  plain- 
tiffs' patent  the  patentees'  alleged  invention  was  not  commercially  worked 
because  no  efficient  and  paying  method  was  known  of  recovering  the 
gold,  and  that  it  was  not  until  the  patentees  subsequently  made  a  dis- 
covery, which  they  patented,  of  a  new  method  of  recovering  the  gold 
from  the  solution  that  the  use  of  a  solution  of  cyanide  of  potassium  to 
extract  the  fine  gold  in  the  ore  was  practically  employed  for  commercial 
purposes.  But  the  matter  does  not  rest  here.  Not  only  was  the  above- 
mentioned  property  of  cyanide  of  potassium  known,  but  in  1867  one  Rae 
took  out  a  patent  in  the  United  States,  and  the  specification  of  his  inven- 
tion was  published  here  before  the  date  of  the  plaintiffs'  patent.  Rae's 
invention  was  for  the  extraction  of  the  gold  from  the  powdered  ore. 
He  took  a  solution  suitable  to  solve  the  gold  from  the  ore,  and  he  ex- 
pressly mentions  a  solution  of  cyanide  of  potassium  as  one  that  could  be 
employed,  and  he  poured  this  solution  on  the  ore  in  a  vessel  which  he 
agitated  by  machinery,  and  he  used  electricity  for  two  purposes — first,  to 
facilitate  the  action  of  the  solution  in  solving  the  gold  in  the  ore  ;  and, 
secondly,  to  recover  it  from  the  solution  by  depositing  it  on  a  certain  base 
in  the  machine.  So  that,  undoubtedly,  in  his  specification  he  recommends 
the  use  of  cyanide  ot  potassium  in  a  solution  as  a  means  and  for  the  pur- 
pose of  solving  the  gold  in  the  powdered  ore  ;  and  he  was,  of  course,  right 
in  so  using  it.  And  I  do  not  see  that  his  recommendation  is  rendered 
worthless  because  he  also  recommends  electricity  to  facilitate  the  action 
of  the  solution  and  also  to  do  some  other  work  with  the  solution  after  the 
gold  is  extracted.  Then,  again,  in  1884,  one  Simpson  took  out  a  patent  in 
the  United  States,  and  his  specification  was  published  here  before  the  date 
of  the  plaintiffs'  patent.  Simpson's  process,  as  described  in  this  specifica- 
tion, was  substantially  identical  with  the  plaintiffs',  except  that  the 
solution  he  mentions  is  one  not  of  cyanide  of  potassium  only ;  but  of  a 
comparatively  small  quantity  of  carbonate  of  ammonia  added.  Of  this 
addition  of  carbonate  of  ammonia  the  plaintiffs  have  naturally  made 
the  most ;  but  I  am  satisfied  on  the  evidence  that  the  addition  does 
not  substantially  affect  the  operation  of  the  cyanide  of  potassium 
on  the  ore,  and  that  Simpson's  solution  is  perfectly  efficacious.  1  nder 
these  circumstances,  I  come  to  the  conclusion  that  at  the  date  of  the 
plaintiffs'  patent,  having  regard  to  what  was  then  published  and  known, 
there  was  no  real  invention  in  the  plaintiffs'  so-called  discovery.  There 
being,  in  my  opinion,  no  real  invention  or  discovery  in  the  application  at 
the  date  of  the  patent  of  a  solution  of  cyanide  of  potassium  to  extract  the 
gold  from  powdered  ore,  it  follows  that  on  this  ground  alone  the  patent 
must  fail.  His  Lordship's  judgment  agreed  with  the  views  of  Mr.  Riley, 
Mr.  Mactear,  and  Prof.  Attfield,  who  stated  that,  in  their  opinion,  at  the 
date  of  this  patent  no  invention  was  required  to  discover  that  a 
solution  of  cyanide  of  potassium  could  be  practically  applied  to  dis- 
solve  gold   and    silver  in  crushed  ore.      But,    in   addition,  he   thought 


there  was   another   ground    on    which    this    patent     «u    bad.      Even 
if   the   invention    was    ..no    which   could    form     the       lod  set  of   a 

patent  I  think  it    was  anticipated   bj   Rae'e  and  Sii 
Test  it  in  this  wuy.     [f  the  patent   were   held  valid,  would  nol  Ra 

Simpson's  processes,  if  now  used  ac ding  to  the  -p.   ifications  published, 

be  liable  to  be  stopped  as  infringements!     I   think  they  certainly  would. 
What  chance   of    escape    would    a    person    have   who   took    Ra< 
instance,  and   used    the  cyanide   of    potassium   specially    mentioned  bj 
Rae?     It  would  be  said  against  that  person  with  crushing   effect    tl.it 

lie  was   using  the  cyanide  of   potassium   for   tin-   very  pur] i  pointed 

out  in  the  plaintiffs'  patent;  viz.,  to  dissolve  the  gold  in  the  cru  bed 
ore,  and  not  the  less  because  he  tried  to  assist  the  process  by  the 
aid  of  electricity  which  might  or  might  not  be  of  any  real  assistance, 
and  certainly  not  the  less  because  he  used  the  electricity  al 
and  different  purpose.  So,  also,  a  person  now  using  Simpson's  process  would 
be  liable  to  be  stopped.  For  it  would  be  proved  against  him  that  he  was 
using  the  cyanide  of  potassium  for  the  very  purpose  and  in  the  very  way 
pointed  out  in  the  plaint  ills'  .spcnlicati.  >u.  and  that  the  addition  of  <  iirl.on.it e 
of  ammonia  made  no  material  difference.  To  hold  that  Simpson's  was  not 
an  anticipation  would  lead  to  a  strange  result.  A  person  using  cyanide  of 
potassium  alone  would  be  an  infringer,  but  if  he  choBe  to  add  8  slight 
amount  of  carbonate  of  ammonia  (which  is  cheap  and  practically  inn 
he  could  not  be  restrained.  This  would  in  itself  render  the  plaintiffs' 
patent  practically  valueless.  Now,  as  the  specifications  of  Rae  and  Simp- 
son were  published  here  before  the  date  of  the  plaintiffs'  patent  all  per- 
sons in  this  country  are  at  liberty  to  use  the  processes  there  set  forth,  end 
that  right  is  incompatible  with  those  persons  being  liable,  if  they  do  use 
such  processes,  to  an  injunction  at  the  suit  of  the  plaintiffs,  For  these 
reasons  the  action  must  be  dismissed. 


Wise  v.  The  Metropolitan  Electric  Supply  Company. 

This  case  again  came  before  Mr.  Justice  Stirling  on  Saturday  last.  The 
plaintiffs  had  in  April  last  (see  The  Electrician,  May  4,  p.  20,  V..1.  XXX11I. 
obtained  an  injunction  against  the  Company  restraining  them  from  carry- 
ing on  their  works  at  Manchester-street,  \V.,  so  as  to  cause  a  nuisance  to 
the  plaintiffs  by  vibration.  The  operation  of  that  injunction  was,  lun 
suspended  until  September  5th.  At  the  time  of  the  granting  of  the 
injunction  the  Company  were  endeavouring  to  overcome  the  difficulty 
by  works  intended  to  increase  the  rigidity  of  the  bed  upon  which  the 
engines  rested,  and,  although  their  operations  in  that  direction  were 
partially  successful,  they  do  not  seem  to  have  been  entirely  so,  for  the 
Company  have,  since  the  injunction,  come  to  the  determination  to  substi- 
tute steam  turbines  for  the  reciprocating  engines  hitherto  in  use.  The 
Company  have  accordingly  removed  some  of  their  engines  to  another  of 
their  stations  ;  and  have  already  erected  one  turbine  and  ordered  two 
others,  which,  when  in  position,  will,  it  is  hoped,  enable  them  to  supply 
all  the  necessary  electric  energy.  In  the  meanwhile,  the  plaintiffs  alleged 
that,  in  spite  of  the  injunction,  the  Company  have  allowed  the  nuisance 
to  continue,  and  they  now  moved  for  leave  to  issue  a  writ  of  sequestration 
against  the  Company.     A  great  mass  of  evidence  was  read  on  either  side. 

At  the  conclusion  of  the  evidence,  his  Lordship  asked  if  the  Company 
were  willing  to  undertake  not  to  use  more  than  one  reciprocating  engine 
besides  the  turbines  for  a  period  of  three  weeks,  and.  upon  counsel  for 
the  Company  consenting  to  that,  his  Lordship  said  that  it  appeared  to 
him,  upon  the  evidence  now  presented  to  the  Court,  that  if  the  Company 
worked  three  engines  of  the  reciprocating  class  a  nuisance  would  be 
caused  ;  but  if  they  only  used  one  there  would  be  no  such  vibration  as 
to  amount  to  a  breach  of  the  injunction.  He  was  anxious  to  be  satisfied 
by  a  further  experiment  that  that  was  so,  and  under  these  circumstances 
he  should  direct  the  motion  to  stand  over  for  three  weeks  upon  the  above 
undertaking  by  the  Company. 

The  counsel  appearing  iu  the  case  were  Mr.  Hastings,  Q.C.,  and  Mr. 
Beaumont  for  the  plaintiffs  :  Mr.  Vernon  Smith  and  Mr.  Waggett  for  the 
Company. 

BOOKS   RECEIVED. 

"Provisional  Orders  of  the  Board  of  Trade.''  By  Francis  .1. 
Crowther.  Second  Edition.  Price  3s.  tid.  (London  :  Jordan  and 
Sons.     1894.) 

"University  College  of  North  Wales."  Calendar  for  the  year 
1894-95. 

"Central  Station  Book-keeping,"  by  H.  A.  Foster.  Price 
5s.  3d.     (New  York  :  The  W.  J.  Johnston  Company.     1894.) 

"Electric  Lighting  Plants.  '  By  \Y.  J.  Buckley.  Price  8s.  1.1. 
(Chicago:  Win.  Johnston  Printing  Company.     1894.) 

"The  Royal  Engineers  Field-Service  Pocket-Book,"  by  Major 
G.  R.  Scott-Moncrieff,  R.E.  Price  8s.  (Chatham:  W.  and  J. 
Mackay  and  Co.     1894.) 

"  Annual  Keport  of  the  Board  of  Regents  of  the  Smithsonian 
Institution  to  July,  1892."  (Washington:  Government  Printing 
Office.     1893.) 

"Electricians  and  Their  Marvels."  By  Walter  Jerrold.  Price 
Is.  fid.     (London  :  S.W.  Partridge  and  Co.) 

"Journal  of  the  United  States  Artillery."  Vol.  III.,  No.  4. 
October,  1894. 

"  Calender  fur  Electrotechniker."  1895.  By  V.  Uppenborn. 
(Munich  and  Leipzig  :  R.  Oldenbourg). 

"  Electric  Lighting  and  Power  Distribution."  By  W.  Perron 
Maycock.     Second  edition.     (London  :  Whittaker  and  Co.) 
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TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  above  heading  must  reach  the  Office 
not  later  than  first  pod  Thursday  morning.  New  Catalogues, 
Price  Lists,  and  similar  matter  should  be  sent  early  in  the  week.) 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Elkctbician"  Series  con 
he  obtained  of  the  Bool-sellers  or  direct  from  the  Publishing  Offices  : — 
Laboratory  Notes  and  Forms. — Witb  the  above  title,  we  have  in 

preparation  a  set  of  Elementary  ami  Advano.-d  Notes  ami  Forms  for  use  in 
Electrical  Engineering  elates."  These  have  been  prepared  by  Dr.  J.  A. 
Fleming,  and  will  be  found  of  great  -erviee  to  Teachers,  1  temonstrators,  and 
Students.  They  are  prepared  with  the  objectof  saving  the  time  of  the 
teacher  and  his  assistants,  and  to  serve  as  a  record  of  the  work  done  by  lie 
student.     A  full  prospectus  can  be  obtained  post  free. 

The  1^94  Edition  of  "The  Elkotrjcian"  Electrical  Trades'  Directory 
and  Handbook  contains  1,000  closely-printed  pages,  and  several  new  and 
useful  features  have  been  added.  The  price  of  this  edition  of  the  Directory 
and  Handbook  is  now  5s.  post  free  ;  abroad  5s.  6d.  The  1H95  edition  is  in 
active  preparation,  and  subscription  and  advertisement  orders  should  now 
be  sent  in. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc.,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &e.  Price  7s.  Cd.,  post 
free.    Prospectus  post  free. 

"  Electric  Motive  Power." — A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  will  be  ready  next  week.  It  will  contain  the  latest  infor- 
mation respecting  the  application  of  electric  energy  to  mining  purposes, 
in  which  the  author  has  had  much  experience.  The  book  is  well  printed, 
on  good  paper,  and  will  contain  some  230  illustrations,  a  large  proportion 
of  which  have  been  specially  made  for  the  book.  The  price  is  10s.  6d., 
post  free  lis.  (abroad  lis.  0d.).     Orders  can  now  be  received. 

"The  Art  ok  Electrolytic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  being  printed,  and  will  shortly  be  ready.  Price 
10s.  lid.  post  free. 

"The  Work  of  Hertz." — The  lecture  delivered  by  Dr.  O.  J.  Lodge  at 
the  Royal  Institution  on  June  1st  is  reprinted  with  corrections  and  addi- 
tions, and  many  original  illustrations,  price  2s.  6d.  net. 

"Electrical  Engineering  Formul.e,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  Cd.,  post  free  13s.  (abroad  13s.  6d.).  Prospectus  on  application  to  the 
Publisher. 

"Electromagnetic  Theory"  (Vol.  I.),  by  Oliver  Heaviside,  is  now 
ready,  price  12s.  6d.  (abroad  13s.).  Prospectus  on  application.  Vol.  II.  is 
in  preparation. 

"The  Incandescent  Lamp  and  its  Manufacture." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  8s.). 
Prospectus  on  application  to  the  Publisher. 

'  "Drum  Armatures  and  Commutators."— This  book,  written  by  Mr. 
F.  Marten  Weymouth,  is  also  ready  ;  price  7s.  lid  (abroad  8s.).  Prospectus 
on  application. 

Tenders  Invited. — The  St.  Pancras  Vestryare  prepared  to  receive 
tenders  fur  the  supply  and  laying  of  armoured  cable  mains,  and  for 
the  extension  of  underground  sub-station  building.  All  particulars 
can  be  obtained  at  the  offices  of  Prof.  II.  Robinson,  13,  Victoria- 
street,  Westminster,  S.W.,  and  tenders  must  reach  Mr.  Albert  E. 
1'ycraft,  Chief  Clerk  to  the  Vestry,  Vestry  Hall.  I'ancras-road, 
N.W.,  on  or  before  Thursday,  the  22nd  instant.  Some  further 
particulars  appear  in  our  advertisement  columns. 

■ —  The  Vestry  of  St.   John,    Hampstead,  invite  tenders 

for  wiring  the  buildings  in  the  stone  yard,  Lithos-road, 
Finchley  road,  London,  N.W.,  for  the  electric  light,  including  the 
Supply  and  fixing  of  all  cables,  casings,  and  fittings,  but  not  lamps, 
Form  of  tender  and  copy  of  specification  can  lie  obtained  of  Mr.  A. 
P.  Johnston,  the  vestry  clerk,  and  tenders  must  be  in  by  4  p.m. 
on  Thursday,  the  29th  inst.  Further  particulars  arc  given  in  our 
advertisement  columns. 

The  Cheshire  Lines  Committei   require  tenders  for  the 

supply  of  telegraph  material,  Instruments,  Wire,  &C.  'benders  arc 
to  be  in  by  December  1st. 


The  Midland  Railway  Company  require  tenders  for  the 

Buppbj  ol  stores,  including  telegraph  instruments,  Btay  rods,  bolts, 
.\e.,  and  telegraph  and  signal   wires.     Tenders   musl    be   in    bj 
next. 

The  Directors  ol  the  North  Eastern  Railwaj  Company 

require  tenders  for  the  supply,  for  the  firs!  six  months  of  1895,  of 

ti  I      '  ipli  apparatus  and  telegraph  wire   and    line   stores.      Tenders 
are  to  be  in  bj   the  27th  inst. 

The    Secretary  of    State    for    India    null,       tenders  for 

pans  and  creosoted  Baltic  red  pirn  Bleepei        Particulars  can 

i binned  ai   tlio   India  Office,   Whitehall,  London,  S.W. ;  and 

i'  mi'  i  •  in-,  i-  io  in.  ni  by  two  p.m.  on  November  20th. 
Ti  ndbbs  Received      Phe  b  nder  of  the  WaJ  J.  Com- 

Eanj  Cor  the  installati f  the  plant,  fittings,  and  appliances  foi 
otb  the  lighting  and  provision  of  power  in  the  new  Technical  School, 


for  the  sum  of  £6,375.  18s.,  lias  been  recommended  for  acceptance 
by  the  Building  Sub-Committee. 

Tenders  Accepted. — The  following  tenders  for  switchboard, 
motor  transformers,  electrical  instruments,  &c,  at  King's  road 
station    were    received    by   tho   Electricity   Committee   of    the  St. 

I  'in,  ias  Vestry  : — 

Hun-head  and  Co £5,639  12  11 

Siemens  Brothers  and  Co.  (Limited)  4,994    8    2 

Laing,  Wharton  and  Down    Limited)    4,889     1     7 

Easton,  Anderson  and  Goolden  (Limited) 4.399  10    0 

Thames  Iron  and  Shipbuilding  Co.  (Limited)    4,185  13     6 

Johnson  and  Phillips 3.843  18    3 

Julius  Sax  and  Co.  (Limited      3,722  18     8 

Acme  and  Immisch  Electric  Company  (Limited,;  ...     3,652  17    4 

Crompton  and  Co.  (Limited)    3,621     1     6 

Laurence,  Scott  and  Co.  (Limited  3,603    5    0 

Electric  Construction  Company  Limited  (accepted)     3.489  11     8 
Edison  aud  Swan  Co. (  Limited'    part  of  work  only'         670  17  10 

Sales  p,v  Auction. — Messrs.  Wheatley  Kirk,  Price  and  Goulty 
will  sell  by  auction  on  Wednesday,  the  28th  inst.,  at  the  Deptford 
Central  Lighting  Station,  Stowage  Wharf,  Deptford,  S.E.,  a 
of  surplus  quantity  plant  and  stock  for  the  London  Electric  Supply 
Corporation  (Limited).     Particulars  appear  in  another  column. 

Messrs.    Wheatley  Kirk,    Price   and   CJoulty  will,  on 

Tuesday,  Wednesday,  Thursday,  and  Friday  next,  dispose  of  an 
immense  quantity  of  modern  high-class  new  and  other  machine 
tools,  engineers'  plant,  loose  tools,  stocks  and  stores,  &c. ,  comprising 
the  entire  contents  of  the  Union  Foundry,  Hunslet-road,  Leeds, 
recently  occupied  by  Messrs.  Shepherd,  Hill  and  Co.,  who  have 
obtained  well-deserved  and  world-wide  fame  as  makers  of  engineering 
tools.  No  firm  in  the  kingdom  has  enjoyed  a  higher  reputation  in 
the  past  than  Messrs.  Shepherd,  Hill  and  Co.  for  these  specialities. 
It  is  regrettable  that  in  addition  to  the  plant  and  machinery,  the 
whole  of  the  valuable  patterns,  drawings,  and  designs  used  in 
the  business,  and  which  form  its  goodwill,  are  to  come  under  tho 
hammer,  and  it  is  to  be  sincerely  hoped  that  these  may  fall  into 
energetic  hands  capable  of  working  them  to  the  best  advantage. 
A  set  of  circumstances  which  may  be  described  as  unusual  necessi- 
tates the  breaking  up  of  this  old-established  business.  The  death 
of  one  of  the  principal  partners  a  few  years  ago  followed  by 
that  of  the  acting  manager,  and  the  advanced  age  of  the  remaining 
partner,  has  induced  the  latter  to  place  the  disposal  of  the  contents 
of  the  extensive  range  of  buildings  comprising  Union  Foundry 
in  Messrs.  Wheatley  Kirk,  Price  and  Goulty's  hands  for  realisa- 
tion. Such  an  opportunity  for  acquiring  high-class  tools  at  auction 
prices  will  doubtlessly  be  eagerly  sought ;  and  the  prices  reached 
will,  we  hope,  prove  the  unique  position  obtained  by  the  firm's 
manufactures  throughout  the  world.  Catalogues  can  be  obtained  of 
the  auctioneers,  49,  Queen  Victoria-street,  E.  C. ,  and  Manchester,  and 
of  Messrs.  Beevers  and  Adgie,  92,  Albion-street,  Leeds.  A  number 
of  illustrations  are  given  with  the  descriptions  under  the  various 
lots,  of  which  there  are  900.  Many  of  the  machines  illustrated 
have  been  supplied  to  the  British  and  most  of  the  foreign  and 
colonial  governments,  and  are  in  use  by  the  chief  engineering  firms 
at  home  and  abroad,  and  by  the  majority  of  the  chief  railway  com- 
panies throughout  the  world.  The  sale  commences  each  day  at  10  for 

II  prompt.     Full  details  are  set  out  in  our  advertisement  columns. 

Messrs.  Fuller,  Horsey,  Sons  and  Cassell  will  sell  by 

auction  on  Wednesday,  the  28th  inst.,  at  1  o'clock,  at  their  offices, 
11,  Billiter-square,  E.C.,  some  nearly  new  modern  electric  lighting 
plant,  to  be  disposed  of  owing  to  the  space  being  required  for  other 
purposes.  Particulars  are  given  in  our  advertisement  columns,  and 
all  further  information  can  be  obtained  of  the  auctioneers,  11. 
Billiter-square,   E.C,  :  or  of  Mr.   H.  Cuthbert  Hall,  46,  Queen 

Victoria  street,  E.C. 

Ld.ii  idations.  —  At  meetings  of  the  shareholders  of  the  Home 
Telephone  Company  (Limited),  held  on  the  5th  and  86th  lilt,,  it 
was  resolved   and   confirmed   that    the  Company   bo   wound   up 

voluntarily,  and  Mr.  E.  A.  Home,  the  secretary,  was  appointed 
liquidator.  Creditors  of  the  Company  must  send  in  particulars  "I 
their  claims  to  the  liquidator,  at  85,  Queen  Victoria  street,  London, 

E.C,  by  December  nth.  The  business  of  the  CoYnpany  is  being 
taken  over  by  tho  National  Telephone  Company  (LinntedV 

The  shareholders    of    the   Heroulite    and    Electrical 

Manufacturing  Company  (Limited)  resolved,  at  a  meeting  held  on 

the  17lli  ult.,  to  wind  up  the  Company  voluntarily,  and  appointed 
Mr.  W.   1 1.  Shephard  liquidator. 

on  the  petition  of   Mr.  Joseph  Grove,  a  judgment 

i.  Mr.  Justice  Vaughan  Williams,    on  Wednesday,  made   an 

order  for  the  compulsory  winding  up  ol  the  Common  Petroleum 
Engine  Company  (Limited). 

A  petition  lor  the  compulsory  H  indue    up  of  the  South 

Staffordshire  Tramways  Company  (Limited)  lias  been  presented, 
and  is  down  for  hearing  at  the  Royal  Courts  of  Justice,  London, 
on  the  21st  inst. 
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Liquidations. — A  meeting  of  the  shareholders  of  the  Emile 
Lansard  Syndicate  (Limited)  is  to  be  held  at  171,  Queen  Victoria- 
street,  E.C.,  on  December  1st,  at  noon,  bo  receive  the  liquidator's 
report  on  the  winding  up. 

A  meeting  of  the  shareholders  of  the  Williamson  Elec- 
trical and  Engineering  Company  (Limited)  is  to  be  held  at  Temple 
chambers,  33,  Brazennose-street,  Manchester,  on  December  17th, 
for  the  purpose  of  receiving  an  account  of  the  winding  up, 

A    meeting    of    the    Telephone  Company    of     Ireland 

(Limited)  is  to  be  held  at  27,  Rutland-square,  Dublin,  on  December 
15th,  at  noon,  to  receive  an  account  of  the  winding  up. 

Bankki  itc  v.  \V.  11.  Akester,  electrician,  of  897,  Fulham-road, 
S.W.,  against  whose  estate  a  receiving  order  was  recently  issued, 
has  been  adjudicated  a  bankrupt. 

Appointment  Vacant.— Owing  to  the  appointment  of  Dr.  W.  E. 
Sumpner  to  the  principalship  of  the  Birmingham  Municipal  Tech- 
nical School,  the  position  of  Lecturer  in  Physics  and  Electrical 
Engineering  at  the  Battersea  Polytechnic  Institute,  London,  S.W., 
is  vacant.  Particulars  of  the  appointment  can  be  obtained  of  the 
Secretary. 

Dissolutions;  of  Partnership.— Mr.  W.  II.  Ward  has 
retired  from  the  Swan  Electric  Engraving  Company,  and 
the  business  will  in  future  be  carried  on  by  Messrs.  Joseph 
Wilson  Swan  and  Cameron  Swan. 

The  partnership  between  Messrs.  W.  E.  Town- 
send,  H.  D.  Mclntyre,  and  W.  R.  C.  Ralston,  trading  as 
Townsend  and  Mclntyre,  electrical  engineers,  of  London 
and  Manchester,  has  dissolved. 

Universal  Milling  Machine. — We  illustrate  herewith 
a  universal  milling  machine,  manufactured  by  Messrs. 
Ludwig  Loewe  and  Co.,  of  Berlin,  whose  agent  in  England 
is  Mr.  H.  F.  L.  Orcutt,  of  London.  It  is  churned  that 
the   machine  (which  is  made  in  four   sizes)   is   adapted   to 

a   great    variety   of   uses — fluting   milling    cutters   of   every _ 

description,  twist  dribs,  taps  and  reamers,  nut  and  bolt  = 
head  finishing,  die-sinking,  cim  cutting,  cutting  teeth  in 
spur,  bevel  and  worm  gears,  and  automatically  cutting 
spirals.  The  table  is  of  extra  depth,  and  slides  in  long 
bearings.  It  has  a  central  feed,  automatic  in  both  direc- 
tions and  trips  at  any  paint,  can  be  worked  auto- 
matically at  any  angle  up  to  45  degrees,  and  can  be  operated 
by  hand  from  either  end.  The  spiral  head  can  be  adjusted  from 
10  degrees  below  the  horizontal  to  the  perpendicular.  The 
spindle  is  hollow  and  the  outer  end  is  threaded  to  receivj 
universal   chuck.     Aside    from    the   divisions   obtainable    through 


Triple   Expansion  Engines  fob   Electric  Lighting,  Jet  ob 
Si  ki  ice  Condensing.— Messrs.  Alexander,  Shanks,  and  Son  aro 

introducing  a  triple  expansion   steam    engine    for    electric   lighting. 

The  makers  claim  that  both  in  point  of  materials  and  workmanship 


the  worm  and  gears,  it  has  an  extra  plate  on  the  spindle 
for  indexing  directly  when  fluting  taps,  twist  drills,  reamer  .  &c 
The  tail  stock  centre  lias  an  angular  adjustment.  The  vertical 
adjustment  of  the  knee  is  operated  through  a  bearing  which 
projects  at  an  angle,  so  that  the  transverse  and  vertical  adjust- 
ment can  be  operated  simultaneously.  Adjustable  dials,  graduated 
to  one-thousandth  of  an  inch,  are  provided  for  both  movements. 


these  engines  are  of  the  very  best  class,  and  that  the  distribution 
of  power  on  the  crank  shaft  is  productive  of  the  greatest  smooth- 
ness in  motion.  Wrought  or  cist  iron  front  columns  are  provided 
at  option.  All  sizes  are  fitted  with  an  improved  arrangement  of 
automatic  variable  expansion  gear  of  the  link  type,  controlled  by 
powerful  and  sensitive  high-speed  governors.  Jet  condensing 
engines  have  air  pump,  brass  lined,  and  injection  cock  ;  and  the 
surface  condensing  engines  have  air  and  circulating  pumps.  Surface 
condensers  have  Muntz  metal  tube  plates  and  brass  tubes,  packed 
with  wooden  ferrules.  A  feed  pump  is  provided.  The  cylinders 
are  lagged  and  covered  with  planished  steel  sheets,  and  the  engines 
are  neatly  finished.  Sight  drop  lubricators  are  provided  for  the 
principal  bearings,  which  have  specially  large  surfaces.  Plain  fly- 
wheels are  turned  for  belt  driving,  and  when  above  7ft.  3in. 
diameter  are  made  in  halves  or  sections  as  may  be  necessary.  The 
engines  are  constructed  for  a  working  pressure  of  HiOlb.  per 
square  inch. 

New  Firm — Messrs.  Russell  and  Lennard  have  commenced 
business  as  electrical  engineers  at  22,  Charing  Cross-road,  S.  W. 
Mr.  Russell  was  engineer  to  J.  <;.  Statter  and  Co.  and  Mr. 
Lennard  was  recently  with  Latimer  Clark,  Muirhead  and  Co. 

Extension  ok  London  Dep6t. — The  Telegraph  Manufacturing 
Company,  owing  to  the  increase  in  their  London  business,  have 
decided  upon  taking  further  premises,  where  a  stock  of  their  well- 
known  manufactures  will  be  obtainable.  The  premises  aro  now- 
ready  and  well  stocked,  and  are  situate  at  11,  Queen  Victoria- 
street,  where  the  Company  has  been  established  for  some  years 
past.  Mr.  C.  E.  Wetton,  who  represents  the  Company  in  London, 
will  be  pleased  to  answer  all  inquiries. 

Mi:  R,  W.  Paul.  Owing  to  the  necessity  for  acquiring  addi- 
tional accommodation,  Mr.  R.  W.  Paul,  electrician  and  instrument 
maker,  has  recently  fitted  up  a  new  factory  at  114  and  116,  threat 
Saffron  hill,  I.  mdon,  E.C.,  with  new  machinery  and  motive  power, 
which  will  enable  him  to  cope  with  his  increasing  business.  The 
offici  a  it  44,  Hatton-garden,  E.C.,  tire  retained. 

•  In,  ENGINES.  The  faot  thai  Messrs.  Crossley  Bros.  (Limited) 
decided  sunn-  time  ago  to  place  on  the  market  an  oil  engine  is  a 
guarantee  that  in  their  mature  judgment  such  engines  were  likely 
to  prove  efficient  and  useful  if  well  made,  and  with  such  a  record  as 
the  linn  possess  for  the  manufacture  of  gas  engines,  engine  users 
have  little  to  fear  on  that  score.  We  have  before  us  Messrs. 
Crossley  Brothers'  latest  lis's,  and  it  is  not  surprising  that  amongst 
their  largest  customers  are  many  of  the  leading  electric  light  con- 
tractors.    For  country  house  and  similar  installations  the  Crossley 
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oil  engines  have  proved  cleanly,  efficient  and  economical.  Messrs. 
Crossley  Bros,  have  reduced  the  first  cost  of  these  engines  to  the 
lowest  point,  and  are  now  ottering  engines  from  2  H.P.  to  10  II. p. 
nominal,  at  prices  ranging  from  £85  to  £185.  They  are  fitted 
with  the  latest  type  of  ignition  valve,  and  will  burn  any  e  im  non 
petroleum  oil,  a  fuel  which  can  be  readily  obtained  everywhere. 
It  is  claimed  for  the  engines  that  they  combine  all  the  advantages 
of  the  well-known  Crossley  gas  engine. 

Electro-Harmonic  Concert. — The  first  Ladies'  Night  of  the 
season  will  be  held  at  the  St.  James's  Hall  Restaurant,  Regent- 
street,  W. ,  on  Friday,  November  30tb,  at  eight  o'clock.  An 
excellent  programme  is  provided. 


AWARD. — The  Franklin  Institute  of  Philadelphia  has  awarded 
the  John  Scott  legacy  and  medal  to  Mr.  Ralph  Hart  Tweddell, 
M.Inst.C.E.,  in  recognition  of  his  inventions  in  connection  with 
the  system  of  hydraulic  machine  tools  with  which  his  name  is 
associated. 

Brentforh. — At  the  last  meeting  of  the  Local  Board,  a  letter 
was  read  from  Mr.  Sowerby,  asking  upon  what  terms  the  Board 
would  be  prepared  to  grant  him  facilities  for  the  installation  of  the 
electric  light  in  the  district.  The  clerk  was  instructed  to  reply 
that  the  Hoard  could  not  entertain  the  matter  without  further 
information. 

Colliery  Lighting. — Messrs.  J.  P.  Hall  and  Co.  have  in  hand 
an  extensive  installation  of  arc  and  incandescent  lighting  for  the 
collieries  of  Messrs.  Chatterley-Whittield  (Limited). 

Electric  Boat  Propulsion. — The  newest  thing  in  electric  boat 
propulsion  on  the  Thames  is  stated  to  be  a  complete  installation, 
with  propeller,  which  can  be  fitted  to  a  rowing  boat  in  the  same 
way  as  an  ordinary  rudder.  The  motor  is  fitted  in  a  water-tight 
case,  and  the  propeller  is  mounted  on  the  armature  spindle,  which  for 
this  purpose  projects  through  a  stuffing-box  on  the  water-tight 
casing  in  the  same  way  as  the  twin  shafts  and  propellers  project 
from  a  steamship.  The  casing,  with  the  motor  enclosed,  and  with 
the  propellor  projecting,  is  lifted  over  the  stern,  and  iwo  little 
pintles  are  dropped  into  two  eye-hole3  in  the  stern.  The  current, 
which  is  stored  in  accumulators  stowed  under  the  thwarts,  is  led  to 
the  motor  by  wire.  An  ordinary  rowboat  can,  it  is  said,  be  fitted 
in  a  minute  or  two  with  accumulators  and  the  machinery  for  driving 
at  about  five  miles  an  hour.     No  particulars  of  cost  are  given. 

Exports  of  Telegraph  Wire.— The  export  trade  of  this  country 
in  telegraph  wire  and  apparatus  connected  therewith  was  very  quiet 
during  October,  as  during  that  month  the  value  of  the  exports  only 
amounted  to  £22,2(52,  as  compared  with  £246,081  in  the  corre- 
sponding month  of  last  year.  The  returns  for  the  ten  months  of 
the  year  ending  with  October  are,  however,  more  satisfactory,  these 
showing  a  total  of  £1,326,856  as  against  £1,012,305  for  the  corre- 
sponding period  of  last  year,  and  only  £831,638  for  the  first  ten 
months  of  1892. 

Fire. — A  fire  occurred  on  Wednesday  at  the  works  of  the  British 
Xylonite  Company  at  Homerton.  by  which  nine  persons  were 
injured  and  the  premises  greatly  damaged. 

Grasmere.  -Thequestion  of  the  electric  lighting  of  the  Local 
Board  s  district  was  mentioned  at  the  last  meeting,  the  Surveyor 
saying  that  he  had  been  advised  that  the  cost  of  supplying  the  cur- 
rent would  l.o  to,>  great  to  allow  of  the  Board  themselves  entertain- 
ing the  question.  The  Chairman  said  the  matter  must  be  left  over 
to  the  new  District  Council. 

Hertford  i  In  September  7th  the  Town  Council  carried,  by  the 
casting  vote  of  the  Mayor,  a  resolution  adopting  the  electric  light 
for  the  city,  and  al  the  meeting  of  the  Town  Council  on  Friday 
the  Lighting  Committee  reported  thai  the  engineer  was  engaged  iii 

preparing  the  necessary   plans.  &0.,   in  anticipation  of  the] al 

Government  Board  inquiry.  The  Committee  recommended  thai 
formal  contracts  Bhould  be  entered  into  for  the  purchase  of  a 
site  for  the  ele  trie  lighl  >tion.  The  motion  for  the 
reception  of  the  Committee's  reporl  was  mel  by  an  amendn 
the  rescission  of  all  the  resolutions  passed  in  Septembei  For  the 
carryingout  ■>!  the  electric  lighting  scheme,  i.  lengthy  and  ani- 
mated discussion  ensued,  and  in   the   <•   nil   tl endmenl  was 

carried  by  I  I   vole-.  I 

l.i  in  \  special  meeting  of  the  City  Council  wis  hold  on 
Wednesdaj  to  consider  the  question  of  making  application  I"  the 
Board  of  Trade  for  a  Provi  ional  Order  for  the  extension  of  the 
tramways,  including  the  Roundhaj  Park  electric  line.  It  had  I"  on 
intimati  d  al  the  la  I  moment  thai  tin'  Board  ol  Trade  would  nol 
!»'  able  i-  granl  an  I  Irdei  in  the  case  ol  I  in'  prop  i  -.1  Roundh  i\ 
Park  extension,  which  wa    nul  id<    the  city  1  ■.,:  it  was 

ultimately  decided  to  introduce  a  Bill  into  the  i 

1 ■  mpowei i  be  I  !oi  poration  b 

sion. 

Llandudno       \  the  tmprovemi  nl  I 

1 irswai  held  on  Friday,  to  consider  the  advisability  ol  applying 

for  a  Provisional  Order,    The  Chairman  explained  thai  the  Board 


decided  last  August  that  it  was  expedient  that  an  Order  should  be 
applied  for,  and  their  solicitor  had  informed  them  that  unless  they 
did  so  at  once  the  Commissioners  would  be  powerless  bo  oppose  a 
private  company  which  contemplated  taking  that  step.  A  resolu- 
tion that  the  Board  now  make  the  necessary  application  was  carried 
unanimously,  and  a  committee  was  appointed  to  carry  the  matter 

through. A  public  meeting  was  held  on  Wednesday  to  consider 

the  |'i"p  sed  electric  lighting  scheme  of  the  Llandudno  Electric 
Supply  Company  (Limited),  and  the  opposition  of  the  Improvement 
Commissioners  thereto.  A  resolution  in  favour  of  the  installation 
of  the  electric  light  being  entrusted  to  the  Company  was,  after 
some  discussion,  lost  by  a  large  majority. 

Madras.— According  to  the  Indian  Engineer,  the  Madras  Elec- 
tric Tramways  Company  does  not  seem  to  be  making  progress.  By 
the  terms  of  the  concession,  and  making  due  allowance  for  the  six 
months'  extension  granted  to  the  Company  by  Government  last 
year.  Sections  No.  1  and  2  of  the  tramways  should  be  substantially 
complete  and  open  for  traffic  on  this  date.  But  they  are  not.  A 
local  paper  says  :  —  "There  is  a  general  feeling  prevalent  that  the 
delay  manifested  in  laying  down  the  line  is  in  some  degree  due  to 
a  shortness  of  funds." 

Metropolitan  Asylums  Board.— At  the  meeting  of  the  Board 
on  Saturday  it  was  reported  by  the  North- Western  Hospital  Com- 
mittee that  they  had  engaged  Prof.  W.  E.  Ayrton  to  report  on  the 
question  of  lighting  the  North-Western  Hospital  by  electricity, 
and  to  prepare  a  specification  and  supervise  the  work  ;  and  that 
they  had  accepted  an  <  Iter  by  the  Hampstead  Vestry  to  supply 
current  to  the  hospital  at  4d.  per  unit.  The  Committee's  report 
was  adopted. 

Milngavie. — When  erecting  several  shops  and  dwelling-houses 
on  the  site  of  the  old  Calico  Print  Works,  the  owner  decided  to  fit 
them  all  up  for  electric  lighting,  and  on  Friday  evening  the  current 
was  turned  on  for  the  first  time.  Power  is  obtained  from  a  turbine 
driven  by  the  river  Allander,  which  actuates  a  dynamo  capable  of 
supplying  150  16-c.p.  incandescents.  Messrs.  R.  D.  Smillie  and 
Co.  supplied  and  erected  the  plant. 

Motherwell. — At  a  special  meeting  of  the  Motherwell  Police 
Commissioners  on  Tuesday  it  was  unanimously  agreed  to  apply  for 
a  Provisional  Order  empowering  the  Commissioners  to  introduce 
electric  light,  the  subsequent  action  of  the  Commissioners  in  the 
matter  being  subject  to  review  after  the  order  is  obtained.  It  is 
estimated  that  the  total  cjst  would  be  £12.500. 

The  Pacific  Cable.— Mr.  Mackenzie  Bowell  and  Mr.  Fleming 
on  Friday  last  opened  at  Ottawa  the  tenders  for  the  proposed 
Pacific  cable.  Sis;  tenders  were,  it  is  said,  received  covering  each 
of  the  routes  proposed.  Before  details  are  announced  Mr.  Bowell 
is  to  communicate  them  to  the  different  Colonial  Governments. 

Paisley. — The  Caledonian  Electric  Supply  Company  having 
intimated  their  intention  of  applying  for  a  Provisional  Order 
authorising  them  to  supply  electricity  within  the  burgh,  and  pro- 
posing to  make  an  offer  for  the  transfer  of  the  Provisional  Order 
obi  lined  by  the  Council,  at  their  last  meeting  the  Town  Council 
heard  a  statement  from  Mr.  Bryson,  electrical  engineer,  as  bo  the 
prospects  of  a  Corporation  central  electric  lighting  station.  He 
estimated  the  cost  to  private  cons  imcrs  at  four  times  the  price  of 
gas  al  2s.  I0d.,  and  said,  in  his  opinion,  it  was  not  desirable  for 
the  Corporation  to  undertake  the  work,  but  that  it  would  be  pre- 
ferable fe>r  them  to  transfer  their  Provisional  Order  if  suitable 
terms  could  be  arranged.       It  was  ultimately  decided  that  the  Town 

Clerk  should  invite  i  Hers  for  the  transfer  of  the  <  (rder. 

Personal. — In  consequence  of  the  approaching  transfer  of  the 
dynamo  factory  of  Messrs.  Easton,  Anderson  and!  foolden  (Limited), 
in  Harrow-road,  London,  W.,  to  their  works  at  Erith,  Mr.  Slater 
Lewis,  the  manager  of  the  former  establishment,  lias  retired, 
and  was  on  Monday  evening  the  recipient  of  a   handsome   present, 

subscribed  by  the  employees  as  a  token  of  respect  and  esteem. 
In  bhanking  bhe  subscribers,  Mr.  Lewis  referred  bo  the  perfect 
harmony    and    good    feeling    which    had    pervaded     the    whole 

establishment  during  the  time  that  he  had  had  the  pleasure  of 
i eon;    it.        lie    ilso    thanked    Mr.    On. Men    and    Mr.    Atkinson, 

Directors  of  the  new  Company  and  principals  in  the  late  firm  of 
Messrs.  W.  T.  Goolden  and  Co.J  for  the  extreme  kindness  which 
had  been  exbi  ml'  <l  to  him  since  he  had  bhe  honour  of  working  for 
them;  also,  for  bhe  handsome  testimonials  which  they  had  been 

I  i  nough  to  give  hi  in.    Mr,  Lewis's  services  have  ben  retained 

bj    Mi    -is.  1".  K.  Jackson  and  c pan)  ( Limited),  of  the  Salford 

Mill  .  Manchester,  and  he  will  shortly  be  leaving  I. on, ion 

for  the  purp  ISC  of  taking  up  his  new  din  ion.   which  Will  in  elude  the 

i ui  !.   ure  ol  dynamos,  mot,, is.  and  electric  mining  machinery. 

Tin  Rivkb  l'i  in  The  Board  oj  Tradi  Journal  for  November 
contains  an  inti  ' 

with  the  subjei  li  trade   and   foreign  competition  in  the 

Plate,  The  British  Minister  at  Montevideo,  Mr.  W,  Baring, 

hold        he    nine  \  ii  »  s  as  many  of  his  colleagues,  that   English  nianii 

do  in  tie  to  '  oncili  ite  forei  ra  buj  ei    on  oatei  ing  for  their 

I   wants,  ta   bes,  and  oapi  LI  >   I, 
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Ship  Lighting. — Messrs.  J.  P.  Hall  and  Co.,  of  Oldham,  have 
in  hand  a  contract  for  lighting  a  large  steamer  now  oompleting 
at  Messrs.  Harland  and  Wolffs  shipbuilding  yard  al  Belfast,  the 
plant  comprising  two  sets  of  combined  engines  and  dynamos. 

Southpokt. — On  Friday,  the  Mayor,  Alderman  Dr.  Wood, 
switched  on  the  electric  current  from  tin-  central  lighting  station 
at  Crowlands  for  the  first  time.  A  description  of  the  plant 
appeared  in  our  last  issue. 

Swindon. — At  a  recent  meeting  of  the  Swindon  Local  Hoard, 
the  General  Purposes  Committee  recommended  that  Mr.  J.  (I.  \V. 

Aldridge,  of  Victoria  street,  Westminster,  be  the  electrical  engineer 
for  the  purposes  of  the  Provisional  Order  for  electric  lighting  for 
the  town,  and  that  the  notice  applying  fur  a  Provisional  Order 
include  every  street  within  the  district,  and  all  the  public  buildings 
belonging  to  the  Hoard.  An  amendment  to  the  effect  that  the 
Committee  should  reconsider  the  question,  as  the  Board  were  not 
fully  acquainted  with  the  scheme,  was  not  seconded,  and  the  Com- 
mittee's recommendations  were  adopted. 

T.unton. — Colonel  Hasted,  R.E.,  an  inspector  of  the  Local 
Government  Board,  held  an  inquiry  at  Taunton  on  Tuesday,  in 
reference  to  an  application  from  the  Town  Council  for  permission 
to  borrow  £5,000  for  the  purpose  of  electric  light  extension.  The 
Inspector  afterwards  visited  the  electric  light  works,  and  the 
decision  of  the  Local  Government  Board  will  be  made  known  in 
due  course. 

Wells. — At  the  last  meeting  of  the  Town  Council  the  Public 
Lighting  Committee  presented  a  report  of  the  reception  of  the 
deputation  from  the  Gas  Company  consequent  on  the  application 
from  Mr.  A.  Dixon  Brown  for  a  concession  for  the  electric 
lighting  of  the  town.  The  Gas  Company  said  they  were  desirous 
of  favourably  considering  any  application  made  to  them  by  the 
Council  relative  to  the  cheapening  of  the  public  lighting.  The 
Mayor  said  the  Town  Clerk  was  in  communication  with  the  authori- 
ties of  every  town  where  electric  light  was  in  use,  and  he  suggested 
that  the  information  thus  obtained  should  be  printed  for  circula- 
tion amongst  the  Councillors.     This  suggestion  was  adopted. 

WHITEHAVEN. — It  was  reported  at  the  meeting  of  the  Town  and 
Harbour  Trust  last  week  that  the  number  of  applications  for  the 
electric  current  had  been  more  than  sufficient  to  exhaust  the 
supply  by  the  present  plant,  and  no  more  connections  could  be 
made  until  the  additional  machinery  had  been  provided. 

Winchester. — At  the  last  meeting  of  the  Hampshire  County 
Council  the  Public  Works  and  Building  Committee  reported  that 
the  new  county  offices  had  made  fair  progress  towards  completion, 
and  that,  while  they  did  not  recommend  at  present  the  adoption  of 
the  electric  light,  they  suggested  that  the  buildings  be  now  wired, 
in  order  to  save  disturbance  of  the  walls  at  any  future  date,  and 
that  they  be  authorised  to  expend  the  estimated  amount  of  cost, 
£187.  H  the  electric  light  were  introduced,  the  total  cost  of  fit- 
tings, including  a  gas  engine,  was  estimated  at  £800,  while  the 
annual  charge  for  gas  for  the  engine  would  be  about  £25  to  £30. 
The  cost  for  gas  fittings  now  allowed  for  was  £230,  and  the  annual 
charge  for  gas  would  amount  to  about  £50.  If  electric  lighting 
were  adopted,  the  initial  cost  would  therefore  be,  say,  £570 
more  than  the  charge  for  gas,  while  the  annual  charge  would  be 
less.  An  amendment  to  the  motion  for  the  adoption  of  the  Com- 
mittee's report    was   vcd.  that  the  electric  light  be  installed,  at 

a  coat  not  exceeding  £800 ;  but  the  Chairman  ruled  it  out  of  order, 
as  no  expenditure  over  £50  could  be  authorised  except  on  the 
recommendation  of  the  Finance  Committee.  The  Committee's 
report  was  ultimately  adopted. 

Worcester. — At  the  meeting  of  the  Watch  Committee  of  the 
Corporation  on  Saturday,  the  Sub-Committee  reported  that  they 
had  arranged  with  the  Brush  Company  to  work  the  electric  light 
installation  for  three  months  from  October  11th,  and  the  Company 
having  consented  to  the  terms  proposed,  this  arrangement  was 
approved. 

Worthing. — A  special  meeting  of  the  Town  Council  was  held  on 
Friday  to  consider  a  report  prepared  by  Prof.  A.  B.  W.  Kennedy 
on  the  electric  lighting  of  the  borough.  Prof.  Kennedy  estimated 
that  it  would  be  necessary  at  first  to  provide  for5,4©08-C.p.  incandes- 
cent lamps  for  private  consumer?,  and  for  48  arc  lamps  for  street 
lighting.  It  had  been  suggested  that  the  old  waterworks  buildings 
might  be  utililised  as  a  central  station  ;  but,  after  a  careful  examina- 
tion, hewasof  opinion  that  neither  the  buildings  nor  the  plant  were 
suitable  for  an  electric  lighting  station,  and  he  advised  that 
works  should  be  erected  on  a  vacant  part  of  the  ground.  The  cost 
of  the  initial  installation  he  estimated  at  about  £27,500,  and  an 
additional  expenditure  of  £7,500  would  increase  the  maximum  out 
put    by    more    that    150    per    cent.      The    calculated     cost     of    the 

street  lamps  was  £888  per  annum,  against  about  £340  pod 
at  present  for  gas;  but  while  the  cost  would  be  two  and 
a-half  times  more  the  amount  of  light  obtained  by  the  arc 
lamps    woidd    be    forty  times    greater    than    was    now     yielded 


by  gas.  At  a  chargo  of  8d.  per  unit,  a  revenuo '  from  private 
consumers  of  £2,430  was  estimated,  l'rof.  Kennedy  was  of 
opinion  that  a  high  tension  system  with  accumulators  was  the  best 
lor  Worthing.  Uter  some  discussion  it  was  resolved  to  apply  to 
the  Board  of  Trade  for  a  Provisional  Order,  and  to  . ! . ■  j 
further  consideration  of  the  matter. 


COMPANIES'    MEETINGS    AND     REPORTS. 


West  India  and  Panama  Telegraph  Company 
(Limited). 

The  thirty-fifth  ordinary  general  meeting  of  the  members  of  this  Com- 
pany was  held  on  Wednesday,  at  Winchester  House,  Old  Broad-street, 
under  the  presidency  of  Mr.  C.  W.  Earle. 

The  SECRETARY  Air.  R.  T.  Brown)  read  the  notice  calling  the 
ing,  and  the  minutes  of  the  last  meeting,  which  were  signed  by  the  Chair- 
man  as   correctly  entered,  and    the   report  of   the  Directors  was  taken 
as  read. 

The  CHAIRMAN  :  I  am  sure  the  shareholders  will  feel  as  much  as  we 
do  on  this  side  of  the  table  the  discouraging  recurrence  of  the  opening 
words  of  the  second  paragraph  of  our  report.  In  the  last  seven  reports  we 
have  presented  to  you  that  paragraph  has  commenced  iu  five  of  them  with 
the  words,  "The  traffic  receipts  for  the  six  months  show  a  decrease,"  and 
if  I  add  up  the  total  of  the  decreases,  which  are  five,  and  balance  them 
against  the  two  in  which  there  have  been  small  increases,  a  loss  to  the 
Company  is  shown  altogether  of  about  £18,000.  If  we  eliminate  the  results 
of  the  piece  of  luck  we  had  this  time  last  year  in  the  interruption  of  the 
French  cable,  the  decrease  iu  the  past  half-year  in  the  normal  traffic  of 
the  Company  is  about  £2,400.  At  our  last  meeting  I  touched  upon  the 
causes  of  these  recurring  decreases,  and  I  pointed  to  the  increased  skill 
displayed  by  the  merchants  who  use  the  telegraph  in  codifyiug  their 
messages,  by  which  the  average  number  of  words  in  each  message  has  been 
reduced  by  one-half  since  we  have  been  at  work  in  the  West  Indies.  I  do 
not  know  whether  that  influence  has  increased  during  the  past  half  year, 
because  we  do  not  make  up  those  statistics  until  the  end  of  the  year  ; 
but  I  should  think  it  is  quite  fair  to  presume  that  the  merchants 
have  not  increased  the  average  length  of  their  communications.  With 
regard  to  the  other  cause  to  which  I  attribute  our  decrease — and  it 
is  the  more  serious  one,  the  decline  in  the  value  of  sugar — that 
decline  has  gone  on  since  the  last  time  I  had  the  pleasure  of  addressing 
you.  At  that  meeting  I  quoted  the  price  of  Muscovado,  which  is  a 
representative  brand  of  sugar,  at  10s.  9d.  to  lis.  9d.  per  cwt  , 
as  against  12s.  to  13s.  The  present  price,  however,  is  from  8s.  9d.  to  10s., 
a  decrease  in  value  of  about  2s.  per  cwt.  When  it  is  remembered  that  in 
the  early  days  of  this  Company  1  cwt.  of  the  same  sugar  sold  for  27s.  you 
may  imagine  what  a  chaDge  must  have  taken  place  in  the  economic  con- 
ditions of  the  West  Indies  ;  and  on  that  subject  some  instructive  light  has 
lately  been  thrown  by  the  report  of  a  Royal  Commission  appointed  in  Sep- 
tember, 1E93,  to  inquire  into  the  condition  and  affairs  of  the  Island  of 
Dominica.  Dominica  is  one  of  our  stations.  The  Royal  Commissioner 
was  Sir  Robert  Hamilton,  lately  Governor  of  Tasmania,  and  a  very  dis- 
tinguished servant  of  the  State  in  other  departments  of  the  Civil  Service. 
The  facts  lie  gave  iu  his  reports  are  of  interest  to  us,  and,  if  you  will  allow 
me  a  few  moments,  I  will  just  touch  on  them.  Dominica,  although  poor  in 
comparison  with  some  of  the  islands,  is  telegraphically  representative  of  a 
certain  class  of  ourJWest  India  stations.  The  history  of  Dominica  is  very  in- 
teresting to  every  Englishman,  for  it  has  been  the  scene  of  very  great 
deeds.  It  is  an  island  which,  situated  between  the  two  French  islands 
of  .Martinique  and  Guadeloupe,  has  beeu  a  constant  bone  of  contention 
between  the  English  and  the  French.  They  have  fought  ha-  it  anil  taken  it 
from  each  other  more  than  once.  It  was  in  sight  of  that  island  that  the 
decisive  victory  of  Lord  Rodney  was  gained  over  the  French  admiral  l>e 
Grasse  in  17851  ;  and  the  year  after  Lord  Rodney's  victory  the  island  of 
I  tominica  was  secured  to  the  English  l>y  the  treaty  of  I'aris.  At  that  time,  it 
appears,  the  English  Government  sold  the  lands  of  that  island  for  a  sum  of 
over  £300,000.  I  should  like  to  know  what  they  could  get  for  it  now.  It  is 
an  island  of  the  greatest  beauty.  I  have  heard  it  described  with  rapture  bj 
those  who  have  sailed  round  its  coast  or  wandered  in  it-  ti 
valley-.  Its  superficial  extern  i-  about  300  square  miles- -but  in  thai 
area  there  are  only  live  miles  of  metalled  road  and  only  25  miles  of  toad 
on  which  wheeled  traffic  can  travel  at  all.  The  consequenro  is  that  the 
produce  of  the  different  estate,  is  carried  to  the  port-  of  embarkation 
eii  her  in  boats  along  the  coast  or  on  the  heads  of  the  inhabitants  over  the 

bridle  path-  of  the  island.     The  Colony  has  not  1 0  a  very  tranquil  one  ; 

there  have  been  occasional  troubles,  and   in   1893a  disturbance  occurred 
between   the  police  and  the  inhabitants,  and  the  police,  who  were  dis- 
training for  a  land  tax.  were  overcome.     Th  hereupon  sura- 
leans  oi  our  telegraph,  from  a  man  of  war,  and  the 
were  landed.    The  disturbance  was  put  down,  but  only  aft 
had  keen  killed  and  two  women  had  been  injured.     Tin    was  the 

final  can t  the  appointment  of  a  Royal  O uasion.     You  may  ii 

from  what  1  have  said  that  this  is  m  munerative  island  for  a 

iph    station.       It    is    connected    with    the  rest  of   the    world   by    a 

duplicate  system;  two  cables   land  on  it-  shore,  and  it  has,  iu  fact,  as 

much    tel    raph    facilities   in    that     waj    as    the   Cape    ot    G 1    Hope 

or  New   Zealand,  and  about   twice  as  much  as  the  colony  of  Mauritius. 

To    how  you  what  we  gel  oul  of  it.  I  \  state  wi  an  £7 

in  fourteen   days  by  internati <i  telegraph   messages  from  'his  islnnd. 
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That,  ia  10*.  a  day.  In  one  month  there  were  no  international  messages 
sent  out  of  the  island,  and  only  one  message  of  six  words  was  sent  to  it 
from  outside  our  own  system.  For  conducting  that  traffic  we  have 
t..  keep  u]>  this  station,  it  being  insisted  on  by  the  Telegraph  Acts 
nf  other  island-.  Instead  of  this  being  a  commercial  company,  it  is 
really  carrying  mil  a  considerable  Imperial  work  in  connection  with 
the  police  arrangements  and  the  protection  of  the  Colonies.  It  seems  to 
me  that  with  respect  to  a  certain  group  of  these  islands,  this  is  the  only 
reason  for  our  existing  there.  I  need  not  say,  however,  that  we  get  no 
assistance  from  the  Imperial  Government  for  carrying  out  those 
Imperial  services.  The  telegraph  has  enabled  the  Government  to  reduce 
their  forces  in  the  West  Indies  ;  there  used  to  be  one  more  battalion 
of  infantry  kept  in  the  West  Indies  than  is  now  the  case.  No  doubt, 
that  reduction  of  the  forces,  which  saves  a  considerable  amount  of 
money,  is  owing  to  the  telegraph  facilities  we  give  them.  In  1889  a  con- 
centration of  troops  in  the  West  Indies  took  place,  this  being  entirely  per- 
missible by  the  existence  of  the  telegraph.  That  was  a  very  wise  measure 
from  a  military  point  of  view.  Instead  of  having  their  forces  frittered  away 
in  these  small  islands  they  consolidated  themat  Barbadoesand  Jamaica,  where 
they  remain  now.  There  can  be  no  doubt  that  the  moral  influence  of  the 
telegraph,  the  people  knowing  that  assistance  can  be  summoned  from 
Barbadoes  or  Jamaica,  or  wherever  the  forces  may  be,  is  very  great  ;  and 
the  telegraph  is  also  a  very  great  preventive  against  those  scandals  which 
disgraced  some  of  the  West  India  Islands  before  the  telegraph  was  there. 
Most  of  us  are  old  enough  to  remember  what  happened  in  Jamaica  in  1864, 
with  the  hangings,  floggings,  and  burnings  that  took  place  there  at  that 
time.  There  has  been  nothing  of  that  sort  since  the  establishment 
telegraph.  I  forgot  to  mention  that  this  unfortunate  Colony  has  been 
giving  us  a  subsidy  of  £400  a  year  :  but,  owing  to  its  impoverished 
condition,  it  has  not  laid  this  subsidy  since  June,  1893.  We  have 
reminded  them  of  this  from  time  to  time,  but  the  Colony  has 
always  treated  us  with  consideration,  and  we  have  not  thought  it  wise  or 
proper  to  insist  too  much  on  their  payment  of  this  amount.  The  Royal 
Commissioner  recommends  that  a  loan  should  be  raised,  and  if  it  is  raised 
I  suppose  that  the  debt  of  the  Colony  to  us  will  be  one  of  the  first  pay- 
ments made  by  them. 

Turning  to  the  accounts,  I  have,  as  usual,  not  very  much  to  remark 
upon  them.  There  is  an  apparent  decrease  in  the  expenditure  of 
about  £300,  but  this  is  more  apparent  than  real.  In  fact,  it  has 
arisen — other  things  being  considered — in  the  advantage  we  took  this 
time  last  year,  owing  to  our  windfall  through  the  French  interrup- 
tion, to  write  off  an  extra  £1,000  from  the  value  of  our  ships,  which 
we  thought  stood  too  high.  In  poiut  of  fact,  therefore,  there  has 
been  no  economy  on  the  expenditure  side.  The  item  of  "staff endow- 
ment assurance,"  £125,  appears  for  the  first  time.  You  will  remember 
that  the  shareholders  very  generously  authorised  us  to  spend  a  part  of 
the  money  we  had  saved  by  the  reduction  of  two  in  the  number  of  the 
Directors  in  doing  something  for  our  very  excellent  staff,  and  the  charge 
which  appears  now  in  the  revenue  account  will  no  doubt  be  somewhat 
increased.  When,  however,  thearraugement  comes  into  full  swing, 
this  item  will  be  a  little  more  than  appears  at  the  present  time  ; 
but  we  shall  not  go  within  a  considerable  distance  of  the  sum  we 
saved  by  the  reduction  in  the  strength  of  the  Hoard.  The  increase 
in  the  expenses  attending  repairs  and  renewals  of  cables  figures 
under  abstract  C.  and  the  principal  cause  of  that  is  mentioned  in 
paragraph  4  of  our  report.  The  .able  between  Jamaica  and  Cuba  failed 
in  a  great,  depth  of  water.  We  do  not  know  why  it  did  so,  and  we 
can  never  tell.  There  is  an  old  saying  of  a  Scotchman,  who,  in 
relating  iho  consequences  ol  n  certain  event,  said,  "and  bang  went 
saxpence."  Some  little  volcanic  disturbance  af  the  bottom  of  the  sea 
has  occurred,  and  bang  goes  sixpence  of  your  dividend.  This  repair  cost 
us  14,000.  The  reputing  work  w,n  interrupted  by  bad  weather,  and  we 
had  to  put  in  25  mills  of  new  cable  and  also  lost  a  good  deal  of 
grappling  gear.  The  sum  of  £1.000  represents  two  years' of  the  Jamaica 
subsidy,  and  this  is  one  of  the  cable-  connecting  Jamaica  with  Cuba. 
And  yei  you  are  sometimes  told  that  youi  subsidies  are  excessive !     There 

is  a  satisfactory  para  ;raph  al   il nd  oi   the  report   in  which  ii  i 

that  the  I  i.mi  h  ( lolonic  of  St.  Thomas  and  St.  Croix  have  renewed  their 
subsidies  for  live  years.  I  have  written  to  thank  these  Colonies,  I 
only   wish   thai   the   English  Colonies  were  always  as  libera]  as  foreign 

1 'ii! timi     are       Phi    I..  ;li  h  Colonies  generally  onlj    vote  us 

subsidies  for  one  year  at  a  time.  I  wish  that  the  example  of  the  mall 
Danish  Colonie    were  followed  bj    the    Engli  h  Colonies.     I  now  ui     bo 

move 

'   Retolved,  that  t'<   Dineton   report  and  a     nintt  to  Jnii 

mittedto  ','■-     nu  tii  i,i (   0 an    hereby  n  eived  and  adopted, 

and  that,  ai  recommended  ',.  th  •  Board,  dividend   oj  St.   per  than  on  th, 

Firtt  PrcJ I  th   Second  Pnferi  r.ci 

and  '■<!.  pi  r  th lc  Orrlina 

and  the  tame  arc  lit  n  b  i  •!■   '■■• 

Mr.  W  II. 1.1  AM  ANDREWS  sec led  the lion. 

Th..  CHAIRMAN:  1  i  ask  1     ii.,n 

be  very  glad   to  answoi    bun.     Aftei    i    pause,    no    linreholdei    -in      bo 
uddn       i  ii'   mi  etii                  Liuui        I           now  pul    th  ii  to  the 
1 1 fho  an  ■  hi      :] ii, 

'  I  I  •    of     ||„. 

ii  obliged  to  you  fo,-  having  attended 

an  unpropil  i,ii    ,i 

Ml.  TREBB1    I  I     I  'iter 

tors  for  tl ■  ■ 

Mi    CHAMBERLAIr uded   bl lotion,  whi  ed  unani- 

mously. 

The  CHAIRMAN     t  am  very  mucl 
thanks.     It   i    not  s  «itl,  iu 

small  trafl  ■  i le  juttti  i 


Westminster  Electric  Supply  Corporation 
(Limited). 

An  extraordinary  meeting  of  this  Company  was  held  on  Wednesday  at 
the  offices,  Eccleston-place,  Belgravia,  S.W.,  Lord  Suffield  (Chairman) 
presiding. 

In  moving  a  resolution  confirming  that  passed  at  the  extraordinary  meet- 
ing of  the  24th  ult.,  increasing  the  capital  of  the  Company  for  £300,000  to 
£400,000,  the  CHAIRMAN  said  :  Since  we  last  met  the  Board  has  had  the 
advantage  of  conferring,  not  only  with  our  financial  advisers,  but  also  with 
a  great,  many  of  the  largest  shareholders  of  the  Company  with  reference 
to  the  issue  of  the  new  shares  at  a  premium,  and  I  hope  you  will  see  the 
advisability  of  our  adopting  that  course.  After  the  resolution  has  been 
confirmed  the  Directors  will  hold  a  meeting  at  which  they  will  finally 
settle  the  terms  and  date  of  the  issue.  It,  is  impossible  for  the  moment  to 
give  you  these  particulars  because  we  have  not  yet  decided  upon  them. 
The  whole  matter  has  had  our  most  careful  consideration,  and  as  soon  as 
we  have  arrived  at  a  decision  notice  will  be  sent  round  to  the  shareholders 
explaining  what  it,  is. 

Mr.  J.  BROWN  MARTIN  seconded  the  resolution. 

Mr.  W.  COOPER  said  he  thought  it  would  be  more  satisfactory,  before 
the  resolution  was  passed,  if  the  shareholders  were  iuformed  on  what 
terms  the  new  shares  would  be  issued  to  the  shareholders. 

Mr.  J.  H.  POWELL  repeated  that,  as  the  Directors  had  not  yet  come 
to  any  resolution  as  a  Board  on  the  subject,  it  was  impossible  to  state  the 
terms  on  which  the  new  shares  would  be  offered. 

Mr.  DARNTON  HUT  TON  said  he  should  like  to  urge  that  the  shares 
be  issued  at  par.  If  the  Company  were  prosperous,  and  had  paid  for  a 
long  time  good  dividends,  there  would  not  be  so  much  to  say  against 
issuing  them  at  a  premium  as  there  was  in  the  present  circumstances. 
He  thought  that  to  issue  the  shares  at  a  premium  would  be  taxing  the 
shareholders  for  the  benefit,  of  the  Company.  Instead  of  raieing  money 
for  an  amortisation  fund,  as  he  supposed  the  £20,000  which,  with  a  pre- 
mium of  £1  a  share,  the  £100,000  of  new  capital  would  yield,  he  suggested 
that  a  better  method  would  be  to  charge  the  income  of  the  Company  with 
£5,000  a  year. 

The  CHAIRMAN  :  We  have  met  simply  to  confirm  a  resolution  actually- 
passed  on  the  last  occasion.  At  the  same  time  I  was  very  unwilling  not  to 
object  to  hear  any  suggestion  the  principal  shareholders  might  wish  to 
make.  I  can  assure  the  meeting  that  not  only  have  the  Directors  already 
given,  but  that  they  will  continue  to  give,  their  deepest  consideration  to 
the  question,  although,  as  I  previously  told  you,  the  Board  thought  it 
would  be  right  and  wise  to  charge  a  premium,  and  that  view  was  also 
entertained  by  a  great  many  shareholders,  as  well  as  by  our  financial 
advisers. 

The  resolution  was  then  put  to  the  meeting,  and  carried.  A  vote  of 
thanks  to  the  Chairman  terminated  the  proceedings. 


Western  and  Brazilian  Telegraph  Company 
(Limited). 

The  following  is  the  report  of  the  Directors,  to  be  presented  at  the 
twenty-eighth  ordinary  general  meeting  of  the  Company,  to  be  held  at 
Winchester  House,  Old  Broad-steer,  E.C.,  this  daj  (Friday),  at  noon  :  — 

The  total  earnings  for  the  half-year  ended  June  30,  1894,  amount  to 
£77,603.  3s.  6d.,  as  against  £79,373.  10s.  4.1.,  a  decrease  of  £1  770.  6s.  10.1. 
compared  with  the  half-year  to  June  30,  1893.  The  working  expenses 
amount  to  £39,739.  lis.  5d.,  as  against  £43.424.  Is.  3d.,  a  decrease  of 
£3,684.  9s.  10.1.  Including  the  amount  broughl  forward  from  1893 
(£1,045.  6s.  6.1. \  the  balance  to  the  etc. Hi  of  the  revenue  account  is 
£38,908.  18s.  7d.,  from  which  has  to  be  deducted  £11,672.  10s.  for  deben- 
ture interest,  £5.000  for  the  debenture  redemption  fund,  and  £2.000 
placed  to  reserve  fund.  'Ibis  leaves  £20,236.  8s.  7d.  Looking  at  the 
improvement  apparent  in  Brazilian  affairs,  the  Directors  are  of  opinion 
thai   thej  can  prudently  recommend  'be  payment  of  a  dividend  free  of 

ii me  tax.  for    the   half  year,    at    the   rate   of  £2   per  cent,    per  annum, 

carrying  forward  £5,630.  6s.  7.1.  The  dividend  will  be  payable  as  follows: 
\  i/.,  3s.  per  share  t..  the  i  irdinary  share-,  and  3s.  per  share  to  the  Preferred 
i  Irdinary  shares. 

The  volume  ..f  traffic  for  the  period  referred  bo  in  these  accounts  shows 
irge         es  .-  in  the  numbei   of  »  pared  with  the 

corresponding  period  of  1893,  but  owing  t..  the  causes  before  explained, 
and  the  low  rale  ,.i  ex  bore,  i  he  income  i-  le--  ;  the  Directors  are. 
however,  plea  ed  to  tate  thai  the  rata  of  exchange  ha-  improved  since 
August. 

The  traffi.    ovei    the  Pacini    ,.".1   European  Compauy's  line  conneetinj 

i  .ii,  ,1,,    lyres  with  Valparaiso,  which  wa    open.  I  in  March  last,  has  steadily 

developed,  and  shows  prospects.     The  companies  interested 

determined  io  allow  a  period  of  six  months  t    i  how  this  traffic 

,     ,  ,1    |,  .fore   :  ei  i  tin ■■    i  Iii-   proportions  of    i  he  tin    u  I.   rate    to  be 

allot  ii-.l  to  each pan}  ;  consequeuth  no  credit  has  been  taken  for  this 

which  n  ill  bi     a    ud    I   in   I  h ind   promises  to 

produce  n    iti  factorj  an  I  permanent  addition  to  the  Company's  income, 

Now  thai  the  Courts  have  reopened  il  i    expected  thai  the  question  in 

, 'iv  and  th.-  Brazilian  Submarine  Companj 

on  the    ill   <       refi    red  to  in  the  last   report   will  soon  be  heard.    The 

i  i  0  for  the  -ii in  in  dispute,  but 

have  carried  ovei  n  largei  balance  to  meel  contingencies. 

The  Direct™    have  to  notify  that  th  of  <  Irdinary  shares  into 

I  Ord ind  Deferred  Ordina  I  be    uepended  on  and 

after  January  1.  1895,  until  further  notice, 
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County  of  London  and  Brush  Provincial  Electric 
Lighting  Company  (Limited). 

The  following  is  the  Directors'  reporl  to  be  presented  al  the  jeneral 
meeting  to  be  held  at  the  Cannon-streel  Hotel,  London,  B.O.,  on  Monday 

next,  the  19tli  inst..  at  two  p.m.  : — 

The  1  firectors  beg  to  submit  their  first  repoi  i  since  the  capitalisati I 

the  Company,  which  took  place  in  April  last,  up  to  June  30,  1894. 

County  of  London.  -The  work  necessary  for  giving  efi  ct  to  the  Pro 
visional  Orders  held  by  the  Company  for  the  districts  within  the  county  of 
London,  is  inactive  progress  under  the  contrail-  mentioned  in  the  pro- 
spectus of  March  28,  1894,  ami  by  which  it  is  provided  that  generating 
plant  capable  of  supplying  90.000  8-c.p.  glow  lamps  shall  he  erected  by 
Septemher  30,  1895.  Contracts  for  the  laying  of  pipes  for  street  mains 
have  been  entered  into,  and  aie  now  being  executed.  It  is  intended  to  at 
once  lay  sufficient  conductors  to  meet  immediate  requirements,  together 
with  a  number  of  spare  pipes  into  which,  without  further  disturb 
the  roadway,  additional  cables  may  be  drawn  when  required. 
The  Directors  have  acquired  at  a  moderate  rental,  under  a  99  years'  lease, 
a  suitable  site  at  the  Regent's  Canal  Basin,  upon  which  the  generating 
station  for  the  St.  Luke's  and  Clerkenwell  districts  will  be  erected,  and 
they  have  made  arrangements  with  the  owners  for  obtaining  additional 
land,  should  it  become  necessary  at  any  time  to  enlarge  the  buildings. 
The  freehold  has  also  been  secured  of  riverside  premises  in  the  Wands- 
worth district,  upon  which  the  generating  station  for  that  area  will  be 
built.  At  both  these  stations  coal  can  be  delivered  out  of  barges  alongside 
the  buildings,  and  there  is  an  abundant  supply  of  water  available  for 
boiler  feeding  and  condensing  purposes. 

Promncet. — The  Company  has  purchased  a  controlling  interest  in  the 
Bournemouth  and  District  Eelctric  Supply  Company,  the  extension  of 
whose  business  during  the  past  year  has  been  very  encouraging,  and  it  is 
expected  that  the  accounts  for  1894  will  show  a  substantial  profit.  The 
connections  to  the  mains  of  the  Bournemouth  Company  are  now  equivalent 
to  about  18.003  Sep.  lamps.  The  Company  is  also  largely  interested 
in  the  Dover  Electricity  Supply  Company.  Work  upon  the  station 
buildings  and  mains  of  that  Company  is  approaching  completion,  and 
it  is  expected  that  it  will  be  in  a  position  to  supply  current  to  con- 
sumers by  the  end  of  the  present  year.  The  prospects  of  the  Dover 
Company  are  very  hopeful,  in  view  of  the  arrangements  already  en- 
tered into  with  the  Corporation  for  street  lighting,  and  with  the  mili- 
tary authorities.  Other  important  lighting  contracts  at  Dover  are  also 
in  course  of  negotiation,  with  every  probability  of  a  satisfactory  conclu- 
sion. At  Windermere  the  water-power  of  the  River  Leven  at  the  outlet 
of  Lake  Windermere  has  been  secured,  and  the  Windermere  and  District 
Electricity  Supply  Company  has  been  formed  for  the  purpose  of  utilising 
this  power  in  supplying  current  at  a  moderate  price  to  such  towns  in  the 
neighbourhood  as  may  desire  to  avail  themselves  of  it. 

Future  Annual  Accounts  and  General  Meetings. — It  is  intended  to  close 
the  financial  year  in  future  on  December  31st,  and  to  present  the  accounts 
to  that  date  at  the  annual  general  meeting  to  be  held  in  March  or  April 
following.  Lender  this  arrangement  the  next  general  meeting  will  be  held 
early  in  1895,  when  the  provisions  contained  in  the  Articles  of  Association 
with  regard  to  the  reiiremeut  and  election  of  Directors  and  auditors  will 
take  effect. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 

ARMANNI  AUTOMATIC  STAMPING  COMPANY  (LIMITED).— This  Com- 
pany was  registered  on  November  6th,  with  a  capital  oi  t'212,000,  in  £10 
shares,  to  acquire  and  deal  with  certain  pateuts  relating  to  stamping,  to 
enter  into  an  agreement  with  Luigi  Armanui  for  that  purpose,  and  to 
carry  on  the  business  in  England  or  elsewhere,  of  stampers  of  metals  of 
all  kinds,  engineers,  merchants,  manufacturers  of  iron,  steel,  brass,  copper, 
and  other  uietaLs,  factors,  &c. 

BRAYTON  PETROLEUM  MOTOR  COMPANY  (LIMITED. -This  Company 
was  registered  on  November  8th,  with  a  capital  of  £80,000  in  £1  shares,  to 
acquire  Letters  Patent  granted  or  to  be  granted  to  Hugh  T.  Keid,  of  29, 
Duke-street,  St.  James',  London,  S.W.,  by  the  Governments  of  Germany, 
France,  Belgium,  Italy,  Spain,  Austria,  Russia,  and  India,  for  improvements 
in  hydro-carbon  engines,  .and  to  carry  on  in  the  before-mentioned  countries 
or  elsewhere,  the  business  of  manufacturers  of  and  dealers  in  hydro-carbon 
engines. 

EWING  ASBESTOS  COMPANY  (LIMITED  —This  Company  wa 
bered  on  November  7th,  with  a  capital  of  £10,000  in  £1  shares,  to  carry 
into  effect  an  agreement  between  William  Smith  and  Mentor  A,  I  hadwiek, 
for  the  acquisition  by  the  Company  of  the  business  carried  on  by  the 
l-'.wing  Asbestos  Company,  and  to  carry  on  the  busine  oft  ■  to  miners, 
manufacturers,  and  merchants,  and  dealers  in  engines,  boilers,  and 
machinery  of  every  description. 

MITCHELL  CORBITT  AND  SONS  (LIMITED,.     Tin    Company  was  regis- 
tered on  November  7th.  with  a  capital  of  £50.000  in  £10 shares,  to  acquire 
the  business  and  assets  of  T.  \\ .  Spencer  and  Company    Limiti  d  . 
bum.  and  elsewhere,  and  to  carry  on  the  business  oi  manufactun 
dealers  in  wire  rope-,  wire  workers,  and  drawer-,  telegraph,  telephone,  and 
electric    light    cable   manufacturers,    lightning     :onductor. 
appliance  manufacturers,  &c, 

RANDAILS  PHONAUTOGRAPH  COMPANY    LIMITED       This  C pany 

was  registered  on  November  9th,  with  a  capital   of    £25,000,  ii:  £1 

to  tarry  into  effect  an  agreement  made  between  William  .1.   Hailstone  and 

Walter  ll.  Cook,  and  to  carry  on  the  business  of  manufacl  • 

dealers  in  instruments  and  apparatus   known  as  "  phonautograpbs,"  or 

phonographs,  or  other  appliances  for  recording  and  reproducing  articulate 

speech  and  other  sounds. 


WALKER,   TURNER   AND   COMPANY    i  LIMITED  i.     This  Company   was 
registered  on   November  7th  with  a  capital  of  £2,000  in  £1  shares,  to 
acquire  the  business  carried  on   by  "Walker,  Turner  and  Co.,  and  | 
on  the  business  oi  manufai  turer   oi  and  dealei  ■  in  preparations  b  i 
ing,  preserving,  sealing  and   otherwise  treating    boUi 
machines,  engines  and  other  appli 


RONALD  A.  SCOTT  (LIMITED  .     The    tatutorj   return  of  this  Company, 
made  up  tojuly  27th,  was  only  recently  filed.   Out  of  a  nominal  capital  of 
t'10,000  in  £1  shares  5,007  have  been  taken  up,  of  which  5.000  wen 
as  fully  paid  to   Ronald  A.  Scott,  electrical  engineer,  of  The  Elmi    Vcton 
Hill,  Middlesex,  in  part  satisfaction  of  the  purchase  consideralii         I  | 
the  seven  siguato  ies'  shares  the  full  amount  has  been  called  and  paid. 

ST.  MARTIN'S  ELECTRICAL  MANUFACTURING  COMPANY  LIMITED  . 
—The  statutory  return  of  this  Company,  made  up  to  December  21,  1893, 
was  recently  filed,  when  45  share-  were  subscribed  for  out  of  a  nominal 
eapital  of  £500  in  £5  shares.  Consequent  on  the  railing  of  the  full 
amount  per  share  £225  has  been  received. 

SIEMENS  BROTHERS  AND  COMPANY   (LIMITED).     The  annual  return 
of  this  Company,  made  up  t.i  October  25th,  has  been  filed.     The  -.. 
the  nominal  capital  of  £500,000  in  £100  shares  has  been  taken  up,  aud 
upon  each   of  these  shares  a  call  of  £85  has    been   made,   resulting  iu  a 
payment  of  £425,000. 


CITY    NOTES. 


BIRMINGHAM  CENTRAL  TRAMWAYS  COMPANY.  At  an  extraordinary 
meeting  of  the  Company,  on  Wednesday,  the  resolution  previously  cirried 
for  the  reduction  of  the  capital  was  confirmed. 

CITY  AND  SOUTH  LONDON  RAILWAY. -  The  traffic  returns  of  this 
Company  for  the  week  ended  November  11th  weie  £9b9,  as  against  £911 
in  the  corresponding  period  of  1893,  being  an  increase  of  £58.  The  total 
receipts  for  the  half-year  amount  to  £16,719,  as  against  £15,591  for  the 
corresponding  period  of  1893,  an  increase  of  £1,128. 

JOHANNESBURG  LIGHriNG  COMPANY  (LIMITED).— Negotiations  have 
been  pending  for  some  time  for  the  sale  of  this  Company's  undertaking  to 
the  municipal  authorities.  They  are  now  practically  conducted  says  the 
Johannesburg  correspondent  of  a  financial  contemporary,  under  date  of 
October  20th),  aud  the  arrangement  arrived  at  merely  awaits  the  formal 
assi  nt  of  the  Sanitary  Board,  which  will  be  given  on  Wednesday  next. 
The  shareholders  have  already  accepted  it  in  principle,  and  have  delegated 
discretionary  powers  to  Sir  James  Sivewright,  wdio  has  conducted  the 
negotiations  on  their  behalf.  The  purchase  price  it  £160.000,  payable  in 
cash  or  5  per  cent.  City  Bonds,  for  the  issue  of  which  the  consent  of 
two-thirds  of  the  ratepayers  in  public  meeting  assembled  has  to  be 
obtained.  The  Government  must  also  sanction  the  deal  before  it  can  be 
finally  settled  ;  but  no  difficulty  is  expected  in  that  quarter,  so  that  Sir 
James  Sivewright's  task  may  be  looked  upon  as  un.  fait  accompli. 

JOINT  STOCK  COMPANIES.— The  Board  of  Trade  have  appointed  a 
committee  to  inquire  what  amendments  are  necessary  in  the  Acts  relating 
to  joint  stock  companies  incorporated  with  limited  liability,  espei  ially 
with  a  view  to  the  better  prevention  of  fraud  in  relation  to  the  formation 
and  management  of  companies,  and  to  consider  aud  report  upon  the 
clauses  of  a  draft  Bill  which  will  be  laid  before  them  for  that  purpose. 
The  following  will  form  the  committee,  viz.  :— Lord  Davey,  the  Ibai.  Mr. 
Justice  Chitty,  the  Hon.  Mr.  Justice  Vaughan  Williams,  Sir  William 
Houldsworth,  M.P.,  the  President  of  the  Associated  Chambers  of  Corn- 
Sir  Albert  Itollit,  M.P.  ,  Mr.  A.  V.  Wallace  (a  Director  of  the  bank 
of  England),  Mr.  H.  B.  Buckley.  Q.C.,  Mr.  ¥.  B.  Palmer,  Mr.  John  Smith 
(Inspector-General  iu  Bankruptcy  ,  Mr.  John  Eallams,  Mr.  E.  Crisp,  Mr. 
E.  Waterhouse,  and  Mr.  George  Auldjo  Jamieson.  Mr.  T.  Qirdwood 
Maefie  has  been  appointed  secretary. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipt-  of 
this  railway  for  the  week  ended  the  11th  inst.  amounted  to  £892.  The 
amount  for  the  corresponding  week  last  vcar  was  £577. 

SWAN  UNITED  ELECTRIC  LIGHT  COMPANY  (LIMITED).— Shareholders 
are  requested  by  the  liquidator  to  send  in  their  certificates  in  exchange 
for  the  new  securities.  Each  holder  of  five  fully-paid  share-  will  receive 
follows  :— 3,'(  fully-paid  £5  share-  in  the  Edison  and  Swan 
United  Electric  Light  Company  (Limited)  £6.  0s.  7d.  debenture  Btock, 
£1.  0s.  Oil.  cash,  being  dividend  and  interest  to  June  30,  1894.  Each 
holder  of  h  i  pal  I  ,  paid  shares  will  receive  as  follows  :— 3j  partly-paid  £3 
share- in  the  Edison  and  Swan  United  Electric  Light  Company  (I  united 
£4.  16s.  6d.  Debenture  Btock,  and  14s.  2d,  cash,  being  dividend  and  interest 
to  June  30,  1894. 

WESTERN    AND    BRAZILIAN    TELEGRAPH     COMPANY    (LIMITED).— 

With   reference   to    the   proposed    purchase   of  this   undertaking    by  the 

Brazilian  ( lovemment,  the  following  are  the  terms  of  the  Company'    con 

1873:     "Al  any  period  aftei   the  firal   ten  years  reckoned  on 

the  day  on  which  the   li  in  working  throughout  their  whole 

and   until  the  term  of  the  c ssion  expiri 

may  redeem  them,  with  their  respective  stations  and  dependencies,     The 
i         oi     m  h  redemptii  n  -hall  be  fixed  by  arbitrators,  and  shall  take  into 
'  only  the  value  of  the  works  in  the  state  in  which  they 
then  are,  without  regard  to  tin  ut  also  of  the  net  yield  of 

the  lines  Lnd  in  no 

■  I  tompany  of 
ables." 
,  s  traffic  receipts  for  the  week  ended  November  9th  (after 
deducting  17  per  cent,  of  the  gross  re' •■■■  to  the  London  I'l 

Brazilian  Telegraph  Company    Limited)  were  £3,132. 
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COMPANIE  S' 


SHARE        LIST. 


PRKSKNT 

Amount 

Last 

of 

Share 

DSHD. 

£1,012,880 

Stock 

90 

£2,993,500 

Stock 

18  0 

£2,9:13,560 

Stock 

5/0 

£1S4,500 

100 

4% 

130,000 

£10 

4/0 

£75,000 

£100 

5% 

10,000,000 

$100 

$15 

16,000 

10 

8/0 

6,000 

10 

10* 

12,931 

6 

1/8 

6,000 

5 

10% 

£30,000 

Stock 

MZ 

60,710 

20 

2/0 

400,000 

10 

2/6 

70,000 

10 

6% 

£1,297,837 

Stock 

*X 

£102,100 

100 

6% 

250,000 

10 

2/6 

£820,000 

Stock 

*% 

£62,700 

100 

6% 

£95,100 

100 

5% 

£300,000 

100 

*X 

£200,000 

£25 

*% 

180,227 

10 

1/3 

180,042 

10 

6% 

150.000 

10 

5/0 

£190,000 

100 

n 

17,000 

25 

12,6 

37,548 

10 

6/0 

£100,000 

100 

6% 

£100,000 

£100 

*% 

11,839 

8 

4/0 

3,381 

£100  Cert. 

35/0 

15,609 

10 

6/0 

£249,900 

100 

b'i 

30,000 

10 

2/0 

£150,000 

100 

8% 

88,321 

10 

9d. 

34,563 

10 

ex 

4,669 

10 

6% 

£80,000 

100 

6% 

64,242 

15 

7/6 

33,129 

n 

7/6 

33,129 

n 

4/6 

£171,900 

100 

6X, 

£214,800 

100 

e% 

11,211,000 

$1,000 

rx, 

£166,900 

£100 

6% 

44,000 

6 

10/0 

224.S50 

10/0 

2?d. 

171,504 

£1 

Gd. 

484,597 

5 

3/4 

15,000 

10 

ez 

15,0110 

10 

ev. 

119,234 

5 

3/4 

1,000,000 

Stock 

ihX 

58,000 

5 

1/0 

£146,733 

Stock 

6% 

40,1X111 

£10 

40,000 

10 

6/0 

Stock 

6% 

19, i 

£5 

£311,000 

£5 

2/0 

£57,400 

£100 

6% 

8,822 

i 

£5 

hi, 

£5 

K 

i  i, 

£5 

2/6 

1  ii  000 

5 

19,900 

€10 

6/0 

£150,000 

Stock 

w 

6,452 

£10 

£5 

2/0 

a    . 

£5 

VI 

69,900 

6 

2/0 

90,000 

8 

1/6 

2 

6% 

J'l  !  i, 

Stock 

m 

20,0110 

5 

3/0 

12,189 

5 

£5 

120,000 

2 

2 

■ 

ii  i.l.i:. 

2 

10/0 

ooo 

5 

10 

1 

100 

1  ,,995 

J'l" 

0/4 

16,000 

£10 

20,000 

1 

12/0 

100 

»* 

.:,,   ll 

• 

...    ro 

111 

10  0 

£80,000 

10 

\y. 

'.II 

£67,130 

Stock 

i 

£10 

i 

10 

£125,000 

stock 

' 

Previous 
Week's  Price, 

J>ov.  7. 


Price  Kate  per 

Wednesday,        Cent.  dividend  Due. 


Business  Done 
During  Week 
Ending  Nov.  u. 


TELECRAPHS. 

Anglo-American    

Do.      Preferred 

Do.      Deferred   

African  Direct  Teleg.  4%  Deb.  (Reg.  ife  Bearer) 

Brazilian  Submarine  

Do.      5  per  Cent.  Bands  (2nd  Series,  1906)  

Commercial  Cable  Capital  Stock     

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (,£l  paid)  

Do.      Preference  10  per  Cent 

Do.      4J ';  Debentures  of  £50  each 

Direct  United  States  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock       xd 

Do.      5  per  Cent.  Debentures,  1899 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

1  Do.  5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900.... 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900. . 
'      Do.      it  Mortgage  Debentures,  19119  (regd.)  .. 

Do.      iv  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1S83  issue 

Indo-European 

Londou  Platino-Rrazilian     

Do.      6  per  Cent.  Debentures  

Pacific  Europeau  Tel.4%  Guar.  Debs. "  Bed  "  1942  . . 

Reuter's  

submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

'      Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

>      Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred  

Do.      5  per  Cent.  Deferred 

*      Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910  ..  .. 

|      Do.      6 "c  Mort.  Debs.,  Series  "B"  1910   

Western  Union  1%  1st  Mort.  (Building)  Bonds  .... 

Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid) 

Consolidated  Telephone  Const.  &  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid). . . 
National      - _ 

Do.      6  per  Cent.  Cumulative  1st  Pref. 

Do.      6%  Cumulative  2nd  Pref.  (fully  paid) 

Do.      5"    N'on  Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4j  %  (red.)  

United  River  Plate 

Do.      5  per  Cent.  Debenture  Stock  (red). . . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    — 

Do.      6X  Cumulative  Pref.  (fully  paid)   

Do.      5     Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      6  per  Cent.  Debentures,  1900 

House-to-Honse  Electric 

Kensington  A  Bjuightsbrldge  El.  Light  (fully  paid). 

Do.      1st  Pre f.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply 

Metropolitan  Electric  Supply  (fully  paid)       

i       Do.       4t7  Debs.  (Bonds  of  £10,  £20,  and  £40). . 
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NOTES. 


Dk.  Hopkinson's  appeal  to  the  President  of  the  Board  of 
Trade  at  the  dinner  of  the  Institution  of  Electrical  Engineers 
to  relax  the  severity  of  the  rules  drawn  up  by  his  Depart- 
ment, was,  it  must  be  admitted,  extremely  adroit.  But  Mr. 
Bryce's  reply  was  no  less  so.  As  President  of  the  Board  of 
Trade  he  was  not  prepared  to  enter  into  the  delicate  question 
of  the  exact  number  of  lives  it  was  justifiable  to  sacrifice 
beneath  the  Juggernaut  car  of  rapid  transit ;  and  it  seemed  to 
him  that  the  industrial  applications  of  electric  energy  would 
be  the  more  quickly  adopted  the  greater  the  confidence  the 
public  had  in  the  safety  of  the  new  agent  placed  at  their 
disposal. 

The  American  electrical  engineer,  said  Dr.  Hopkinson,  was 
much  less  trammelled  than  his  confrere  in  this  country,  and 
in  America  there  were  thousands  of  miles  of  electric  tramways. 
We  do  not  know  whether  Dr.  Hopkinson  meant  to  imply  that 
if   English    electrical   engineers  were   equally   free    an  equal 
mileage  of  electric  tramway  would  to-day  exist  in  the  United 
Kingdom.     If  that  were  the  implication,  it  does  not  seem  to 
us  that  circumstances  altogether  warrant  it ;  indeed  it  is  not 
quite  clear  to  what  kind  of  trammels  Dr.  Hopkinson  referred. 
The   present    agitation  about   light   railways  relates   to   the 
railway  regulations,  and  not  a  word  of  complaint  has  been 
heard  against  the  Board  of  Trade  electric  traction  regulations, 
and  it  must  be  remembered  that  those  who  were  to  be  ruled 
by  them  had  a  decided  voice  in  their  drafting.    But  if  no  Board 
of  Trade  rules  of  any  sort  had  ever  existed,  would  one  single 
mile  more  electric  track  be  to-day  in  operation  in  Great  Britain  ? 
Had  the  American  experiment-at-the-expense-of-the-public  style 
of  construction  been  permitted  by  the  local  authorities,  it  is 
to  be  doubted  whether  the  English  public  would  have  greatly 
patronised  it  or  long  tolerated  it.     The  Board  of  Trade  may, 
it   is   true,  be  wholly  and   solely   responsible   for   the   high 
standard  of  safety  and  comfort  of  our  railways  ;  but  in  such 
a  purely  domestic   matter   as   a   tramway,   it   is   the  Local 
Authority  and  the  man-in-the-street  who  settle  the  question 
of  the  minimum  permissible  safety  and  the  maximum  per- 
missible unsightliness.     And  all  this  is  quite  apart  from  the 
very  different   light   in  which   Americans   and   Englishmen 
regard  tramways  ;  either  as  a  means  of  locomotion,  or,  thanks 
to  the  purchase  clause  of  the  Tramways  Act,  as  a  mode  of 
investment. 


Thk  observations  made  by  Mr.  Siemens  in  the  course  of  his 
presidential  address  to  the  Institution  of  Junior  Engineers,  on 
the  fascinations  and  the  follies  of  inventing  are  worthy  of 
attention  from  experienced  members  of  the  profession,  as  well 
as  from  those  to  whom  his  words  were  addresed.  Inventing  has 
been  the  ruin  of  many  a  man,  though  it  has  been  apparently 
the  fortune  of  others.  But,  if  the  lives  of  inventors  be 
examined  it  will  often  be  found  that  the  unsuccessful  inventor 
is  a  capable  man  whose  career  has  been  sacrificed  to  this 
mania.  Mr.  Siemens  describes  a  very  sad  case  of  this 
kind.  On  the  other  hand,  if  we  turn  to  the  lives  of  well- 
known  prosperous  inventors,  and  remove  from  them  the 
inventive  faculty  and  the  fruits  of  their  inventions,  we 
find  not  a  mere  residuum  of  mechanical  skill,  but  sound 
technical  knowledge,  wide  practical  experience,  keen  commer- 
cial instincts,  strict  businesslike  habits,  activity,  perseverance, 
and  all  the  qualities  which  command  success.  A  man  who 
is  nothing  but  an  inventor  is  generally  half  ignorant  of  the 
matters  with  which  he  busies  himself,  and  totally  ignorant  of 
the  allied  branches.  He  too  often  becomes  suspicious  and 
jealous,  he  falls  into  the  temptation  of  such  tricks  as  taking 
"  fishing  "  patents  ;  if  he  meet  with  a  little  success  he  becomes 
conceited,  or  if  with  failures,  he  is  embittered  ;  and  when  the 
mania  urges  him,  he  will,  like  Palissy,  burn  his  tables  and 
floor  boards  while  his  children  cry  for  food.  We  fully  agree 
with  Mr.  Siemens  in  his  views  about  cheap  patents,  and  we 
believe  that  they  encourage  the  worst  sort  of  inventors,  and 
tempt  others  into  the  practice. 

The  long-standing  dispute,  to  which  we  have  several  times 
referred  in  these  columns,  between  the  London  County 
Council  and  the  Vestries,  as  to  the  duration  of  electric  lighting 
loans,  has,  it  would  appear,  at  last  received  something  in  the 
nature  of  a  solution.  In  1891  the  St.  Pancras  Vestry  started 
the  ball  by  requesting  the  loan  of  £10,000,  for  60  years,  for 
the  purchase  of  a  site,  and  one  of  £60,000,  for  42  years,  for 
the  construction  of  electric  lighting  works.  But  the  Council. 
finding  itself  legally  unable  to  lend  sums  to  be  devoted  to 
buildings  for  a  longer  period  than  80  years,  obtained  parlia- 
mentary powers  to  make  advances  for  electric  lighting  pur- 
poses for  a  maximum  period  of  half  a  century.  At  the 
beginning    of     the     present    year,    however,    the    Finance 

it  tee,  in  an  excess  of  doctrinaire  economic  accuracy, 
split  up  a  loan  of  £80,000  asked  for  by  the  St.  Pancras 
Vestry   into  its   censtituenl    items,  and  allotted  to  each   a 

nt  period  of  repayment.  This  Buper-accuracy  proving 
too  much  for  the  Council  as  a  whole,  the  Committee  next 
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recommended  a  25-year  period,  which  was  adopted.  Six 
months  later  the  Committee,  vainly  trying  to  secure  some- 
thing like  consistency,  recommended  that  a  similar  loan  to  the 
Hampstead  Vestry  should  be  repaid  in  the  same  period.  The 
Council,  however,  promptly  extended  the  term  to  42  years. 
The  Finance  Committee,  ever  seeking  some  standard  by 
which  to  guide  itself,  thereupon  adopted  the  42-year  period  as 
a  standard.  But  it  had  reckoned  without  the  Treasury.  Once 
more  it  set  to  work  to  laboriously  investigate  the  probable 
life  of  various  electrical  appliances.  Meters,  it  came  to  the 
conclusion,  were  good  for  five  years,  accumulators  for  eight, 
arc  lamps  for  ten,  boilers  and  insulated  mains  for  fifteen, 
engines  and  dynamos  for  twenty,  bare-copper  mains  and  cul- 
verts for  forty,  and  buildings  for  sixty  ;  and  finally,  striking  an 
average,  decided  that  in  future  the  Council  would  do  well  to 
lend  for  50  years  on  land,  buildings,  culverts,  and  bare-copper 
mains,  and  for  20  years  for  expenditure  on  all  other  purposes. 
This  proposal  was  adopted  by  the  Council  on  Tuesday,  and  as 
it  hits  off  the  golden  mean  between  doctrinaire  economics  and 
the  encouragement  of  municipal  extravagance,  it  is  to  be  hoped 
the  plan  will  satisfy  all  parties  concerned.  The  net  result  of 
immediate  interest  to  the  electrical  engineer  is  that  a  certain 
well-marked  class  of  mains  has  received  a  splendid,  disin- 
terested, gratuitous  advertisement. 


Not  uncommonly  there  is  sweet  simplicity  in  the  gist  of  a 
very  complicated  subject.  This,  for  example,  is  the  case  with 
the  theory  of  rotatory  field  electromotors  worked  by  means  of 
polyphase  currents  ;  the  essential  principle  of  their  working, 
and  the  vital  theory,  so  to  speak,  of  their  efficiency,  are  mat- 
ters which  are  capable  of  explanation  in  very  simple  terms. 
But,  unfortunately,  many  writers  who  venture  to  explain  these 
matters  are  not  careful  to  disentangle  the  one  central  simple 
Eacl  from  the  complicated  web  of  outlying  secondary  considera- 
tions which  a  free  use  of  symbolical  mathematics  can  enshrine 
in  such  awful  glory.  The  thanks  of  all  students  of  the  ele- 
ments of  this  important  subject  are  due  to  Prof.  S.  P.  Thomp- 
son for  the  very  char  and  simple  language,  enforced  by  the 
use  of  easy  graphic  methods,  by  which,  in  an  article  which 
7i  publish  this  week,  he  explains  the  rudimentary  principles 
of  polyphase  motors.  There  is  nothing  in  this  article  which 
tin-  veriest  mathematical  tyro  ought  not  to  lie  able  to  under- 
We  would  call  our  readers'  attention  particularly  to 
i  In  interesting  explanation  of  the  use  of  starting  resistances 
in  putting  a  lucitnr  of  this  class  on  to  a  still' load.  To  the 
ordinary  user  of  continuous  current  motors  the  idea  is  almost 
ineradical  Le  thai  the  use  of  such  resistances  at  starting  must 

be  to  prevent  a  sudden  ru  I peak,  of  very  large  current 

and  an  excessively  high  torque.     Nni    io,  however,  with  polj 
phase  tnotoj       I  n  fcarting  re  i  tanci  i  i  thrown  into  cir 

cuit  for  the  i  cpresi    purpose  of  increasing  the  torque.     If  the 
"  ■■: ei    i     puzzled  to  know  bow   this  can    be,  be  cannot  do 
■'  I  b  Prof  Thompson's  article. 


The  Llanfairpwllgwyngyl  Light  Railway. — We  understand 

thai  a  sche ia  under  consideration  Foi   the  oonstruotion  of 

i  light  railway  from   Menai   Bridge  or  Llanfairpwllgwyngyl  to 
iriH,   Ailglesea,   and  surveys   of  both    rout  on    have   liecn 


completed.  At  present  communication  between  Beaumaris  and 
the  neighbouring  towns  is  restricted  to  ferries  and  roads. 

Cable  Interruptions  and  Repairs  : 

Date  of  Interruption.     Date  of  Repair. 

Maran  nam -Para Nov.  10.        ...  Nov.  19. 

Sierra  Leone-Accra   Nov.  13.        ...  Nov.  18 

Zanzibar- Mombasa     Sept.  4.       ...  — 

Bilbao-Falmouth    Nov.  15. 

Amoy-Gutzloff   Nov.  10. 

Hongkong-Amoy    Nov.  16. 

St.  Vincent-San  Thiago  (for  repairs)..  Nov.  19. 

Accident  at  Blackpool  — While  a  man  was  attending  to  a 
defective  arc  lamp  in  the  Blackpool  streets  last  Thursdav  week, 
he  received  a  severe  electric  shock,  which  caused  him  to  hang 
from  the  post  and  call  for  help.  A  passer-by  who  went  to  his 
assistance  also  received  an  electric  shock  ;  but  when  the  work- 
man was  brought  down  it  was  found  that  no  more  serious 
injury  than  severe  burns  had  resulted. 

The  Board  of  Trade  Conference  on  Light  Railways. — The 
London  Chamber  of  Commerce,  in  response  to  the  invitatiou 
from  the  Board  of  Trade,  have  nominated  Sir  Edward  H.  Carbutt, 
Bart.  (Chairman  of  the  Engineering  and  Allied  Trades'  Section), 
and  Mr.  Emil  Garcke  (Chairman  of  the  Electrical  and  Allied 
Trades'  Section),  as  the  delegates  of  the  Chamber  to  the  Con- 
ference on  Light  Railways  which  is  to  meet  early  next  month. 

Uxbridge  Road  Electric  Tramway. — We  learn  that  the 
Hammersmith  Vestry  have  given  their  sanction  to  the  use  of 
electrical  power  for  tramcars  in  the  Uxbridge-road.  The 
system  to  be  adopted  by  the  London  United  Tramways 
Company  is  the  overhead-trolley  system.  Steel  tube  standards 
of  light  pattern  placed  in  the  centre  of  the  roadway  120ft. 
apart,  and  so  arranged  as  to  be  capable  of  being  used  as  stan- 
dards for  electric  lighting  purposes  are  to  be  used. 

The  Ze"de"  Submarine  Boat. — Last  week  the  submarine 
torpedo-boat  Gustave  Zede  began  her  trials  at  Toulon.  She 
is  a  cigar-shaped  vessel,  131ft.  long,  and  displacing,  when  sub- 
merged, about  2Gt)  tons.  On  Wednesday  she  moved  about  the 
roadstead  for  three  hours,  never,  however,  as  far  as  could  be 
seen  by  those  who  were  watching  her  from  the  shore,  going 
beneath  the  surface.  She  attained  a  speed  first  of  about  five 
knots,  and  subsequently  of  about  eight  knots,  with  the  300 
new  accumulators  with  which  she  has  recently  been  fitted.  It 
appears  that,  although  the  boat  was  probably  not  submerged 
for  a  single  moment,  those  on  board  experienced  some  discom- 
fort from  the  acid  vapours. 

Storage  Battery  Litigation. — The  Electrical  Power  Storage 
Company  have  commenced  a  suit  for  infringement  of  the  Swan 
accumulator  patent,  and  have  issued  a  writ  for  injunction 
against  the  Chloride  Electrical  Storage  Syndicate  (Limited). 
The  other  defendants  are,  Mather  and  Piatt  (Limited)  and   Or. 

John  Hopkinson,  F.R.S. In  reference  to  the  above,  at  the 

moment  of  going  to  press,  we  ar«  asked  to  state  that  "the 
Chloride  Electrical  Storage  Syndicate,  Messrs.  Mather  and 
Piatt  (Limited),  and  Dr.  John  Hopkinson  contend  they  are 
fully  justified  in  making  and  using  these  cells,  and  that  they 
intend  to  offer  a  most  strenuous  resistance  to  the  claims  made 
on  them."  Also  that  "  the  Chloride  Electrical  Storage  Syndi- 
cate are  prepared  to  indemnify  all  persons  who  have  purchased 
batteries  from  them,  or  who  may  do  so." 

Electric-Lighted  Lifebuoy.  —The  Allgemeine  Elektrioitats 
(u'sellschaft  are  putting  on  the  market  a  new  lifebuoy.  The 
new  buoy  is  provided  with  an  electric  light,  which  begins  to 
shine  as  soon  as  the  buoy  is  detached.  It  is  supposed  to  keep 
three  men  afloat,  with  due  allowance  for  heavy  olothing.  The 
buoy  contains  gelatinous  accumulators,  which  are  expected  to 
retain  their  charge  for  two  months,  and  are  capable  of  feeding 

a  16-C.p.  glow  lamp  for  six  hours.  A  strong  glass  lens  BUT 
rounds  the  lamp,  and  renders  the  li^'lit  visible  at  a  distance  of 
2,000  yards.  The  whole  lamp  is  protected  by  a  cage  of  tinned 
steel  wire,  which  rises  above  the  body  of  the  buoy.  The  leads 
end  in  st  rung  springs.  In  the  suspended  lamp  the  weight  of 
the   apparatus    Keeps    the    springs   down    and    the  circuit    open. 

When  the  buoy  is  detaohed  the  circuit  is  closed.  These  buoys 
weigh  about  a  hundredweight. 
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Electricity  v.  Gas  in  Paris. — The  Civil  Tribunal  of  the 
Seine  has  deoided  in  the  lawsuit  arising;  out  of  the  Larue 
restaurant  explosion,  in  the  Hue  Royale,  Paris,  that  an  electric 
company  which  lays  its  wires,  traversed  by  powerful  currents, 
in  the  proximity  of  a  gas  pipe,  without  sufficient  insulation, 
commits  a  grave  fault,  and  incurs  responsibility  therefor;  and, 
on  the  other  hand,  that  the  employees  of  a  gas  company,  the 
industry  being  essentially  a  dangerous  one,  when  they  are 
called  upon  to  go  at  once  to  their  consumers  that  these  may 
show  them  an  abnormal  state  of  things,  fail  in  the  absolute 
•duty  of  their  profession  if  they  pay  then  no  heed  to  the 
representations  made  to  them,  and  they  make  the  Company 
responsible  for  this  neglect.  The  accident  in  question  was 
■caused  by  an  explosion  of  gas  which  had  got  out  of  a  pipe 
perforated  by  an  electric  leak,  and  travelled  up  the  pipes  con- 
taining the  electric  wires.  The  Popp  Company  was  found 
liable  in  three-fourths  and  the  Paris  Gas  Company  in  one- 
fourth  of  the  damages,  which  were  estimated  at  £7,080. 

Telephonic  Interference. — A  correspondent  of  the  Electrical 
World  of  New  York  mentions  the  following  interesting  example 
of  telephonic  interference  : — 

"  A  trunk  line  of  telegraph  wires  passes  through  Meohauicsburg,  Pa., 
from  Harrisburg,  Pa.,  to  Pittsburg,  the  distance  between  the  first  two 
Btations  being  eight  miles.  A  short  telephone  line  with  earth  return  runs 
from  9fiechanicsburg  to  a  small  station  about  a  mile  west,  parallel  to  the 
above  trunk  line,  and  about  100ft.  from  it.  One  calm  Sunday  afternoon 
the  writer  had  occasion  to  transmit  two  messages  over  the  telegraph  line 
to  Harrisburg,  whence  they  were  to  be  sent  to  Baltimore.  After  sending 
both  I  casually  placed  the  telephone  receiver  to  my  ear  and  I  could  plainly 
hear  the  ticking  of  telegraphic  instruments  in  the  Harrisburg  office.  To 
nry  surprise.  1  Boon  heard  the  Harrisburg  operator  sending  my  messages  to 
Baltimore.  In  this  connection  it  is  to  be  remembered  that  the  Harrisburg- 
Baltimore  line  runs  due  south,  while  the  tirst-named  trunk  line  runs  due 
west.  The  two  lines,  however,  terminate  in  the  same  switchboard  at 
Harrisburg.  Induction  probably  takes  place  from  one  telegraph  line  to 
another,  and  then  eight  miles  away  the  induced  current  on  the  telegraph 
line  influences  the  short  telephone  line." 

Electrolytic  Copper  Kefining. — We  understand,  says  the 
{Engineering  and  Mining  Journal  of  New  York,  that  the  elec- 
trolytic copper  refining  plant  of  the  Anaconda  mine,  at  Ana- 
conda, Mont.,  which  has  a  capacity  of  50  tons  a  day,  is  nearly 
completed.  It  is  said  that  the  cost  of  refining  is  about  one 
farthing  per  pound.  A  portion  of  the  refined  copper  is  shipped 
in  the  form  of  wire  bars,  and  the  balance  in  crude  plates  as 
they  leave  the  electrolytic  tanks.  It  is  said  that  the  company 
is  so  well  pleased  with  the  result  of  the  work  that  it  is  pre- 
paring to  build  a  large  plant  for  the  same  process  at  Great 
[Falls,  Mont.,  where  Belt  coal  is  obtainable  at  about  4s.  a  ton, 
and  there  is  an  abundant  water  power.  The  Anaconda  Com- 
pany is  thus  preparing  to  refine  its  entire  output,  as,  indeed, 
most  American  producers  now  do.  The  outlook  for  foreign 
refiners  to  get  crude  material  from  the  States  is,  therefore,  the 
Engineering  ami  Minimi  Journal  is  "  happy  to  say,  very  poor." 
There  is  a  report  that  it  is  the  intention  of  the  Calumet  and 
Hecla  management  to  change  its  smelter  at  Buffalo  into  an 
electrolytic  plant. 

Utilisation  of  Electricity  in  the  Construction  of  Bridges. — 
A  bridge  on  the  arch  principle,  with  a  span  of  540ft.,  is  in  pro- 
cess of  construction  over  the  canal  near  Kiel,  at  an  elevation  of 
145ft.  above  the  level  of  the  water,  to  carry  the  railway  from 
Eckemforde  to  that  town.  Four  cranes,  two  of  the  locomotive 
and  two  of  the  pivoting  type,  are  employed,  instead  of  the 
usual  hoisting  appliances,  and  are  all  worked  by  electricity. 
According  to  the  Elektrolechnishe  Zeitschrift,  loads  of  10  tons 
are  raised  iu  20  minutes,  and  smaller  loads  at  a  much  quicker 
rate.  With  850  revolutions  per  minute,  the  cranes  develop 
7  h.p.,  the  electromotive  force  does  not  exceed  220  volts.  Two 
compound  dynamos,  disposed  in  parallel,  act  as  generators, 
driven  by  a  steam  engine  of  25  up.  Both  dynamos  and  electro- 
motors are  of  the  four-pole  type.  As  the  consumption  of  the 
motive-power  in  the  cranes  was  of  a  very  variable  character, 
variable  resistances  attached  to  slabs  of  slate  are  interposed, 
as  required,  by  an  automatic  appliance.  The  electric  circuit 
comprises  three  parallel  wires  Jin.  in  diameter,  with  a  total 
length  in  both  directions  of  three  -quarters  of  a  mile.  In  order 
to  work  the  cranes,  which  have  a  dead  weight  of  their  own  of 
33  tons,  at  a  speed  of  6in.  per  second,  the  electro-motor  requires 
40  amperes  and  210  volts. 


Ignition  of  Leaking  Gas  by  a  Trolley  Car.— According  to 
the  Wetttrn  Electrician  of  Chicago,  a  number  of  men  «ere 
engaged  iu  digging  holes  in  a  Prooklyn  street  to  discover  a 
leak  in  the  gas  mains.  One  of  them  made  an  excavation  3ft. 
deep  between  the  rails  of  an  electric  line,  and  al  this  depth 
found  much  escaping  gas.  A  car  came  along  ;  but  the  gas  bad 
increased  to  such  an  extent  that  the  workman  sprang  out  of 
the  hole,  instead  of  crouching  down  until  the  ear  passed,  as  he 
had  done  before.  It  was  fortunate  that  be  adopted  this  pre- 
caution, for  as  the  car  passed  over  the  hole  the  escaping  gas 
was  ignited  by  the  sparks  at  the  motor  brushes,  and  ru 
up  in  a  sheet  of  flame  on  either  side  of  the  ,ar  unh  a  loud 
report.  The  passengers  were  very  much  frightened,  of  course, 
and  some  of  them  jumped  from  the  car,  which  was  quickly 
stopped.  It  was  found,  however,  that  no  one  was  hurl 
that  the  car  was  uninjured.  The  flame  rose  to  a  height  of 
10ft.,  aud  could  not  be  extinguished  before  the  gas  was  turned 
off.  The  workman  was  congratulated  on  his  narrow  escape 
from  serious  injury,  and  the  mishap  was  added  to  the  list  of 
"  trolley-car  accidents."  Of  course,  the  fault  was  entirely  that 
of  the  defective  gas  main;  and  many  similar  accidents,  in  which 
electricity  played  no  part,  can  be  recalled. 

Fatality  at  the  Taunton  Electric  Lighting  Station. — About 
6:45  p.m.  on  Tuesday  evening,  November  6th,  Warren  Upham, 
a  pupil  of  the  Corporation,  was  seen  by  a  labourer  (who  was 
washing  a  portion  of  the  floor)  going  towards  No.  1  alternator 
(70  unit  Thomson-Houston)  with  an  oil-can  to  replenish  the 
bearings.  A  minute  later  he  was  found  leaning  against  the 
bed  of  the  exciter  and  belt  guard  behind  apparently  dead. 
Medical  aid  was  at  once  summoned,  but  of  no  avail.  There 
were  no  marks  on  the  body,  save  an  abrasion  on  the  left  arm 
caused  by  the  belt  of  the  exciter  as  the  body  lay.  The  doctor 
made  a  post  mortem  examination  of  the  body  and  found  the 
organs  healthy.  He  was  of  opinion  that  death  was  due  to  an 
electric  shock.  There  was  no  evidence  to  show  how  the  shock 
was  received  as  no  one  witnessed  the  occurrence.  The  Inspector 
of  Factories  attended  the  adjourned  inquest  on  the  15th  inst., 
and  exfiressed  himself  perfectly  satisfied  with  the  precautions 
that  had  been  taken  to  guard  against  accidents.  To  quote  a 
local  paper  auent  the  occurrence,  "  at  the  Taunton  Electrical 
Depot  it  would  be  difficult  to  provide  more  precautions  than 
at  present  exist.  It  is  for  the  assistants  to  make  use  of  the 
t  recautions  offered  them  and  there  will  be  no  danger."  The 
jury  brought  in  a  verdict  of  death  from  an  accident  caused  by 
an  electric  shock,  and  wished  to  add  that  if  possible  greater 
care  should  be  taken  to  insulate  the  dangerous  parts  of  the 
machines,  and  a  safer  system  of  oiling  should  be  adopted. 

Electric  Traction  at  Chemnitz. — According  to  a  recent 
report  of  the  United  States  Consul  at  Chemnitz,  the  trolley 
system  of  electrical  traction  was  substituted  for  that  of  horses 
on  the  city  tramways  a  year  ago.  The  wires  are  hung  from 
the  house  walls  instead  of  poles.  The  method  of  laying  or 
stringing  the  wires  is  by  rosettes  fastened  into  the  walls  or  wood- 
work of  the  houses,  from  which  hooks,  to  whioh  the  wires  are 
attached,  project.  In  the  case  of  wooden  walls,  large  screws 
are  turned  into  the  walls  ;  in  the  case  of  stone  walls,  a  long 
jagged  iron  is  driven  in  and  cemented.  These  are  then  tested 
with  at  least  seven  times  the  weight  that  they  are  intended 
to  bear  ;  owners  of  property  preferred  to  allow  the  use  of  their 
houses  free  for  a  year,  to  having  a  post  on  the  sidewalk.  The 
system  is  simple,  cheap,  convenient,  easily  adjustable,  and  free 
from  much  of  the  ugliness  inseparable  from  the  network  of 
wires  used  for  the  trolley.  The  cars  have  no  conductors,  the 
motor  man  being  the  only  person  representing  the  Company. 
The  saving  to  the  Company  thus  effected  amounts  to  £2,200  a 
year.  The  fare  is  but  lid.  on  all  routes,  including  transfers. 
Fare  boxes  are  attached  to  the  front  aud  rear  parts  of  the  car. 
The  increase  in  traffic  since  the  change  from  horse  to  electrical 
traction  is  said  to  be  60  per  cent.,  notwithstanding  a  strenuous 
opposition  for  a  long  time  to  the  change,  and  a  year  of  exceed- 
ingly hard  times.  Public  opinion  was  divided  between  the 
trolley-overhead  and  the  underground  system  now  working  in 
Buda  Pesth.  It  was  claimed,  and  pretty  satisfactorily  proved, 
that  in  northern  cities,  where  snow  falls  heavily  and  lies  on  the 
ground  a  long  time,  not  only  is  the  trolley  best,  but  the  under- 
ground system  is  not  satisfactory. 
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Effect  of  Cathode  Rays  on  Salts. — la  No.  38  of  the  Sitzungs- 
berichte  of  the  Berlin  Academy,  Prof.  Goldstein  gives  an  account 
of  a  curious  effect  which  the  cathode  rays  exert  on  the  colour 
of  certain  salts.  If  potassium  chloride  be  made  to  phosphoresce 
in  a  radiation-tube,  it  quickly  assumes  a  strong  heliotrope 
shade,  and  eventually  becomes  bright  violet.  On  heating, 
the  colour  changes  to  blue,  and  at  high  temperatures  the  salt 
becomes  white.  The  same  series  of  colour-changes  may  be 
obtained  with  this  decolourised  salt,  and  also  with  natu- 
rally occurring  potassium  chloride  or  sylvine.  Several  haloid 
salts  of  the  alkali  metals  were  examined,  and  with  the  ex- 
ception of  CEesium  and  rubidium  chlorides  all  gave  after- 
colours.  The  chlorides  of  barium  and  strontium  gave  no 
after-colours.  In  ordinary  air  the  colour  disappears  the  more 
quickly  the  more  soluble  the  salt.  The  colour  of  lithium 
chloride  fades  almost  immediately  ;  the  blue  colour  of  sodium 
chloride  last  about  a  day.  In  contact  with  water  the  salts  at 
once  lose  their  colour.  In  a  vacuum  or  in  dry  air  the  deep  blue 
colour  of  lithium  chloride  has  now  lasted  for  two  months  with- 
out apparent  change.  The  colour  of  potassium  chloride 
gradually  fades  and  completely  disappears  in  about  a  week  ; 
the  behaviour  of  most  of  the  salts  is  like  that  of  potassium 
chloride.  The  cause  of  these  phenomena  is  unknown.  Toe 
salts  were  as  pure  as  could  be  obtained.  Electrodes  of  different 
materials  gave  the  same  results.  The  radiation-tubes  contained, 
of  course,  a  little  mercury  vapour  ;  but  none  of  the  known 
compounds  of  mercury  with  the  constituents  of  the  salts  have 
the  colours  above  described.  Chemical  decomposition  is  unlikely, 
since  the  coloured  salt  gradually  changes  into  its  original  con- 
dition. The  author  inclines  to  the  view  that  during  phosphor- 
escence the  particles  of  the  salt  have  been  made  to  take  up 
positions  and  motions  differing  from  those  of  the  unaltered  sub- 
stance, and  that  a  physical  modification  of  the  salt  has  thus  been 
brought  about. 

Magnetic  Qualities  of  Gun  Steel. — The  October  number  of 
the  Journal  of  the  United  States  Artillery  contain  a  contribu- 
tion from  Lieut.  Geo.  Squier  (U.S.A.)  on  "Some  Tests  of  the 
Magnetic  Qualities  of  Gun  Steel."  The  article  embodies  the 
results  of  a  series  of  experiments  recently  made  in  the  labora- 
tory of  the  Johns  Hopkins  University.  The  steel  was  a 
muzzle-ring  from  a  3-2-inch  breech-loading  rifle  cut  from  the 
gun  as  the  last  operation.  The  steel  originally  came  from  the 
Bethlehem  Iron  Company,  of  Bethlehem,  Pennsylvania,  and  is 
a  low  steel  of  remarkable  physical  qualities,  forged,  oil 
tempered  and  annealed.  The  results  of  the  tests  are  here  given 
in  the  author's  own  words  : — 

The  very  superficial  tests  made  indicate  that  the  steel  of  our  new  guns, 
besides  possessing  remarkable  physical  qualities,  al-o  has  excellent  mag- 
netic qualities  ;  and,  but  for  the  cost,  could  be  used  for  the  construction 
of  electrical  machinery  with  very  efficient  results.  In  fact  a  comparison 
of  the  15  H  curve  with  Hopkiuson's  curve  for  the  best  wrought  iron  shows 
them  to  be  practically  the  same  in  character,  and  when  further 
compared  with  the  curves  for  the  average  steel  castings  from  various 
manufactures  in  the  United  States,  we  find  magnetic  values  about  8  per 
cent,  i"  favour  of  gun  steel.  This  indicates  an  improvement  produced  by 
forging  ae  compared  with  simple  steel  castings,  and  for  marine  dynamos, 
and  in  gun-training  motors  where  space  is  valuable,  steel  of  high  permea- 
bility will,  probably,  he  exclusively  used  in  the  future,  l'assiug  to  the 
hysteresis  behaviour,  it  was  observed  that  the  hysteresis  curve  is  of  the 
charadei  i.-i  n  "  square  shouldered  "  type,  which  is  often  found  in  steel  and 
almost  always  in  annealed  soft  iron.  This  beud  in  the  curve,  wbi  h  no! 
a  decided  "  knee  in  thie  case,  divides  ihe  curves  into  pari  corresponding 
i"  the  table  and  unstable  conditions  in  Ewing's  theory.  The  rate  of 
desi  en!  from  the  bend  during  the  reversal  of  the  magnetism  is  remarkably 
rapid  and  uniform,  while  the  comparatively  small  area  inclosed    hovi    the 

died   "i    .i nling.     Hardening  steel    increases  hysteresis  loss,  jo  thai 

samples  with  exactly  the  --sine  chemical  constitution  Bhon  very  different 
depending  upon  whether  they  have  been  annealed  or  hardened. 

Prom  date  which  hs    I I  - ae   bo  hand,  il    would  appeal   thai 

there  is  a  connection   between   the  magnetic  qualitiei    and  tie 

litiona  ol    bei  I  i    indicated  bj  o  combination  o)  high  physical  qualities; 

tin  instanci    nickel    teel,  po    easing  in  an  unu  ual  degree  i  combination  ol 

high  elastic  limit  and  du<     ity,  md  to  ] pi ally  high 

magnetic  permeability. 

Atmospheric  Resistances  at  High  Speeds.  Some  rilm-is 
have  again  been  made  in  France  to  overcome  the  aii  resi  tance 
whioh  it  Locomotive  encounters  when  running  al  a  high  Bpeed. 
La  Mature,  for  Octobei  27th,  contains  a  vi  rj  interesting  article 
bj    \l.   Mux  do    \  riptive  ol    the  experiments  of 

M.  EUcour,  originally  made  in  L887.     In  these,  inclined  planes 
were  placed  in  front  of  thi  lopting  tins  means, 


making  the  slanting  planes  four  in  three,  and  filling  up  the 
spokes  of  tbe  wheels,  the  resistance  was  diminished  by  one-half. 
This  resulted  in  a  noticeable  increase  of  useful  work,  and  an 
economy  of  10  per  cent,  in  the  coal  consumption.  The  results 
are  so  satisfactory  that  M.  Ricour  has  fitted  his  apparatus  on 
forty  engines  belonging  to  the  Paris-Lyon-Mediterrauee  Rail- 
way for  general  traflic.  Similar  experiments  were  carried  out  in 
1890  by  M.  Dresdouit,  chief  engineer  to  the  State  railways,  and 
they  were  of  more  prolonged  character.  The  engines  in  this  case 
were  ran  300,000  kilometres,  and,  by  means  of  this  apparatus, 
they  saved  six  to  eight  per  cent,  coal  consumption,  and  some- 
times as  high  as  twelve  per  cent.  M.  Max  de  Nansouty  tells  us, 
however,  "il  est  vrai  que  Le  chaffeur  et  le  mecanicien  ttaient 
excellents."  A  few  other  experiments  were  tried  with  seemingly 
the  same  satisfactory  results.  The  main  point,  however,  is  that, 
on  an  average,  a  benefit  of  four  to  five  per  cent,  is  obtained  by 
the  use  of  these  inclined  planes ;  and  it  is  asserted  that  this  is 
more  than  the  saving  obtained  from  locomotives  with  compound 
and  other  systems.  If  the  statement  be  true,  says  Nature,  our 
locomotive  superintendents  had  better  take  heed,  as  nothing 
has  yet  been  done  in  this  direction.  We  are  not  told,  however, 
how  the  apparatus  behaves  with  a  side  wind.  On  the  other 
hand,  experiments  tried  long  ago  in  this  country  showed  no 
useful  result  at  all. 

Light  Railways  and  the  4ft.  8Ain.  Gauge.  -The  following  is 
from  a  letter  that  appeared  in  The  Times  of  Tuesday  last : — 

In  the  letters  that  have  lately  appeared  in  The  limes  on  the  subject  of 
light  tail  ways  for  agricultural  districts,  one  point  that  has  been  specially 
urged  is  the  importance  of  being  able  to  convey  the  agricultural  produce 
from  the  farms  to  market  without  break  of  bulk,  by  the  light  railways 
being  made  standard  gauge.  But  in  some  previous  letters  on  the  subject 
in  The  Times  a  narrow  gauge  has  been  spoken  of,  and  referred  to  ap- 
parently under  the  impression  that  light  railways  necessarily  implied 
narrow  gauge.  This  is,  however,  a  misconception,  although  the  idea  has- 
been  often  previously  assumed.  Light  railways  are  simply  railways  con- 
structed with  much  lighter  rails  and  sleepers  than  the  main  lines,  and  laid 
upon  the  surface  of  the  ground  with  comparatively  little  preparation  of 
earthwork  and  ballasting — analogous,  in  fact,  to  the  temporary  lines 
regularly  used  by  contractors  in  the  construction  of  railway  works.  The 
question  of  gauge  in  the  present  case  practically  affects  the  cost  little 
more  than  in  adding  the  few  inches'  difference  in  length  of  the  sleepers 
between  standard  and  narrow  gauge.  The  sleepers  in  the  present  case 
would  be  light  steel  sleepers  riveted  to  the  rails,  and  the  line  really  a, 
"portable  railway,"  admitting  of  being  readily  shifted  about  in 
position  amongst  the  farms  as  change  of  circumstances  may  require. 
Xow,  in  the  present  case  of  agricultural  railways,  the  question  of  gauge  is 
of  vital  importance,  and  it  is  really  an  essential  element  in  their  success. 
The  present  difficulty  that  they  are  required  to  meet  is  that  the  farmer  is 
in  many  cases  unable  to  get  his  produce  conveyed  to  market  for  sale  at  a 
profit  on  account  of  the  heavy  cost  of  conveyance  from  the  want  of  goodi 
roads  ;  and  if,  notwithstanding  the  saving  in  cost  of  conveyance  effected1 
by  light  railways,  the  farmer  were  handicapped  by  the  expense  of  unload- 
ing and  reloading  at  the  junction  with  the  main  line,  he  would  really  be 
little,  if  any,  better  off  than  before.  This  applies  also  to  the  return  traffic 
in  manure,  coals,  &c,  and  for  the  success  of  the  scheme  an  essential  point 
is  that  there  shall  be  no  break  of  gauge,  and  the  mainline  trucks  shall  be 
brought  direct  into  the  farms  without  the  contents  being  required  to  be 
handled  in  transit.  All  who  are  practically  acquainted  with  the  subject 
are  aware  that  agricultural  produce  will  not  stand  the  cost  of  any  interme- 
diate unloading  and  reloading,  such  as  would  result  with  a  break  of  gauge  ; 
and  the  desired  object  of  assisting  agriculture  would  be  defeated,  unless 
the  produce  is  loaded  direct  at  the  farms  into  the  trucks  that  will  take  it 
to  market. 

The   Engineer,   in   the   course   of  a  vigorous   leading 

article  entitled  "  Light  Railways  for  Farmers,"  in  which  it 
argues  that  farmers  do  not  very  much  require  such  liuec, 
has  the  following  cogent  remarks  as  to  gauge  : — 

1 1  has  been  proved  over  and  over  again  in  every  country  under  the  >\m 
in  which  a  railway  system  exists,  that  the  co  i  of  a  road  is  very  little 
all.-,  led    by   the  gauge.      It    is    quite    true,  all    the  same,  that    then 

numbers  of  light  railways  in  existence  which  havi i   verj   much  less 

per  mile  than  normal  lines.  But  this  was  Bcarcely,  if  at  all.  due  to  the 
reduction  of  the  gauge.  It  is  obviouslj  whollj  a  consequence  ol  tire 
inferior  character  of  the  roa.l.     The  ii  teeper,  the  bal 

is  worse,  the  curves  are  sharper,  and  soon.     The  difference  is  kin.be. l  in 

charactei   to  thai   between  the  | ioI  ag 1  horse  aud  of  a  small 

or  donkey;  and  the  difference  would  have  been  verj  much  the  same 
whether  the  gauge  was  4ft.  R.Jin,  or  3ft,  or  2fl  <-  Uiout  this  there 
I,,.-., IK  no  room  foi   dispute.     Everj  railway  contractoi   in  the  kingdom, 

every  civil  engi ■ railwaj  work,  knov  it     There  is 

.in)  que  Hon.     There  i  -  nothing   bo  discu         Pher 

due  i"  the  narrownes    oi   the  gauge,   bul    i  worth  having. 

Reduced   I iple  it   a  pe<  t,  thj    It  hi   railway  i     -  In    p  bei  mse  ii   is 

ii i  in  .■'.-.  i  -   peel    i"  '  ii i"  'I  railwa5 ,     It  is  not,  a 

■  ouW  have  i  be  woi  id  believe,  jusl  ■■<  it  oarrie 

only  four  persona  on  a    .n   instead  ol   Bvs      I  is  the 

:.  i  i  impoi  tan!  fa  toi  in  determining  il 
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ELECTROMAGNETIC  THEORY.— L1X.* 

I!V    OLIVER    HKAVIMHK. 

Continued  from  p.  59,    Vol.  XXXII. 

§  223.  That  the  study  of  the  theory  of  a  physical  science 
should  be  preceded  by  some  general  experimental  acquaintance 
therewith,  in  order  to  secure  the  inimitable  advantage  of  a 
personal  acquaintance  with  something  real  and  living,  will 
probably  be  agreed  with  by  most  persons.  After,  however, 
the  general  experimental  knowli  dge  has  been  acquired,  accom- 
panied with  just  a  sufficient  amount  of  theory  to  connect  it 
together  and  render  its  acquisition  easier  and  more  interesting, 
it  becomes  possible  to  consider  the  theory  by  itself,  as  theory. 
The  experimental  facts  then  go  out  of  sight,  in  a  great  mea- 
sure, not  because  they  are  unimportant,  but  because  they 
become  subordinate  to  the  theory  in  a  certain  sense,  and,  we 
might  also  add,  because  they  are  fundamental,  and  the  foun- 
dations are  always  hidden  from  view  in  well-constructed 
buildings.  So  it  comes  about  that  a  great  theoretical  work 
like  Maxwell's  treatise  on  Electricity  and  Magnetism  contains 
so  little  explicit  information  regarding  the  experimental  facts 
of  the  science.  Theory  always  tends  to  become  abstract  as 
it  emerges  successfully  from  the  chaos  of  facts  by  the  pro- 
cesses of  differentiation  and  elimination,  whereby  the  essentials 
and  their  connections  become  recognised,  whilst  minor  effects 
are  seen  to  be  secondary  or  unessential,  and  are  ignored 
temporarily,  to  be  explained  by  additional  means. 

There  is  the  same  tendency  in  the  most  abstract  and 
logical  of  all  sciences — pure  mathematics.  Geometry,  for 
instance,  has  most  certainly  an  experimental  foundation,  like 
any  other  science.  We  make  our  geometry,  in  the  first  place, 
to  suit  the  state  of  things  in  which  we  are  born  and  live.  We 
all  make  our  acquaintance  with  geometry  first  through  our 
senses,  and  become  saturated,  so  to  speak,  with  the  essence 
of  the  geometry  of  nature,  even  though  this  be  unaccompanied 
by  any  intelligent  comprehension  and  expression.  Now  take 
a  hint  from  nature,  and  we  can  see  plainly  how  much  it  is  to 
the  advantage  of  the  learner  that  he  should  continue,  in  the 
first  place,  to  acquire  geometrical  ideas  through  his  senses, 
though  now,  of  course,  with  his  attention  specially  directed 
to  the  subject,  freely  assisted  by  models,  solid  and  skeleton, 
before  being  set  to  work  upon  the  more  intellectual  theory  on 
a  formal  basis.  For.  disguise  it  as  we  may,  no  strictly  formal 
basis,  apart  from  experience,  can  ever  be  possible.  There  is 
always  something  very  considerable  to  start  with  of  an  ex- 
periential nature  in  the  background,  besides  the  formal 
axioms  and  definitions  and  postulates  which  would  be  unintel- 
ligible without  it.  A  straight  line  can  never  be  intelligibly  de- 
fined per  se.  One  must  actually  know  the  practical  straight  line 
before  any  definition  of  the  abstract  straight  line  can  be  under- 
stood. Then  our  understanding  and  acceptance  of  the  definition 
is  a  recognition  that  it  states  what  we  knew  already,  in  accu- 
mulated experience,  though  we  may  have  never  openly  thought 
about  it.  As  regards  an  axiom,  such  as  the  one  that  asserts 
that  two  straight  lines  cannot  enclose  a  space,  its  acceptance 
involves  the  existence  of  a  very  extensive  experience  of  the 
geometry  of  nature  as  it  is  found  to  be.  How  impossible,  then, 
must  it  be  to  prove  anything  rigorously  as  absolute  truth, 
independent  of  nature.  We  come  down  to  axioms,  definitions, 
and  postula'es  at  last,  and  these  are  only  understandable  by 
experience. 

There  is  also  no  self-contained  theory  possible,  even  of  geo- 
metry considered  merely  as  a  logical  science,  apart  from 
practical  meaning.  For  a  language  is  used  in  its  enunciation, 
which  implies  that  developed  ideas  and  complicated  processes 
of  thought  are  already  in  existence,  besides  the  general  experi- 
ence associated  therewith.  We  define  a  thing  in  a  phrase, 
using  words.  These  words  have  to  be  explained  in  other 
words,  and  so  on,  for  ever,  in  a  complicated  maze.  Tl 
no  bottom  to  anything.  We  are  all  antipodeans  and 
down. 

It  is  by  the  gradual  fitting  together  of  the  parts  of  a  dis- 
tinctly connected  theory  that  we  get  to  understand  i»,  and  by 

'This  s.-rics  of  articles  will  form  Vol.  II.  >■<   Sir.   Heaviside'a  work  on 
t  romagnotic  Theory."     All  rights  of  reprodw  red. 


tin'  revelation  of  its  consistency.  We  may  begin  anywhere,  and 

i  lie  gri I  in  an}  way.     Some  ways  will  I"-  prefi  table 

to  others,  of  course,  since  they  may  be  easier,  or  give  broad*  c 
and  clearer  views,  but  no  strict  coursi  i  neci  ary.  It  may 
nit  even  be  de  irable.  It  may  be  more  interesting  and 
instructive    not    to   go  by  the    shortest   Io|  e  from 

one  point  to  another.  It  may  be  better  to  wandi  C  about, 
and  be  guided  by  circum  tanci  in  the  choice  of  paths,  and 
keep  our  eyes  open  to  the  side  prospects,  and  vary  the  route 
later  tn  obtain  different  views  of  the  same  country.  Now  it  is 
plain  enough  when  the  question  is  thai  of  guiding  another 
over  a  well-known  country,  already  well  explored,  that  certain 
distinct  routes  may  be  followed  with  advantage.  But  it  is 
somewhat,  different  when  it  is  a  ease  of  exploring  a  compara- 
tively unknown  region,  containing  trackless  jungles,  mountains 
and  precipices.  To  attempt  to  follow  a  logical  course  from  one 
point  to  another  would  then  perhaps  be  absurd.  You  should 
keep  your  eyes  and  your  mind  open,  and  be  guided  by  circum- 
stances. You  have  first  to  find  out  what  there  is  to  find  out. 
How  you  do  it  is  quite  a  secondary  consideration.  Later  on, 
no  doubt,  much  easier  and  perhaps  better  ways  will  be  found, 
so  that  a  crowd  can  push  along.  It  is  obvious,  1  think,  that 
complaints  of  the  want  of  perfection  of  the  ways  and  manners 
of  work  of  explorers  on  the  part  of  men  who  are  accustomed 
to  more  rigorous  methods  have  a  considerable  element  of  the 
ludicrous  in  them.  However  harmless  in  intention,  they  may 
operate  unfairly  in  effect,  if  they  lead,  as  sometimes  happens 
(of  which  a  case  was  quite  lately  brought  to  my  notice),  to  the 
rejection  of  honest  work  which  failed  to  be  appreciated  by  the 
judges,  who  had  no  doubt  different  ways  of  working  and  think- 
ing, and  different  experiences.  When  this  result  arises,  it  has 
the  effect  of  putting  a  learned  society  in  the  unfortunate  posi- 
tion of  appearing  to  exist  not  merely  for  the  encouragement  of 
research  along  established  lines,  but  also  for  the  active  dis- 
couragement of  work  of  a  less  conventional  character.  That 
this  is  the  case  in  reality  it  is  impossible  to  believe.  But  then, 
papers  are  so  cheap,  and  one  more  or  less  does  not  matter. 
Again,  the  probable  fact  that  the  judges  were  animated  by 
benevolent  motives,  and  only  desired  to  turn  the  misguided 
author  from  the  error  of  his  ways  into  more  rigorous  paths 
approved  by  themselves,  does  not  make  the  matter  any  the 
better  for  the  author.  He  has  his  own  ways,  and  must  follow 
them,  even  though  he  be  told  (virtually)  that  his  work  is 
valueless,  and  not  worth  printing,  and  of  course,  by  inference, 
that  he  must  not  continue  to  send  more  of  it. 

Xow,  mathematics  being  fundamentally  an  experimental 
science,  like  any  other,  it  is  clear  that  the  Science  of  Nature 
might  be  studied  as  a  whole,  the  properties  of  space  along 
with  the  properties  of  the  matter  found  moving  about  therein. 
This  would  he  very  comprehensive,  but  I  do  not  suppose  that  it 
would  be  generally  practicable,  though  possibly  the  best 
course  for  a  large-minded  man.  Nevertheless,  it  is  greatly 
to  the  advantage  of  a  student  of  physics  that  he  should  pick 
up  his  mathematics  along  with  his  physics,  if  he  can.  For 
then  the  one  will  fit  the  other.  This  is  the  natural  way.  pur- 
sued by  the  creators  of  analysis.  If  the  student  does  not  pick 
up  so  much  logical  mathematics  of  a  formal  kind  (common- 
sense  logic  is  inherited  and  experiential,  as  the  mind  and  its  ways 
have  grown  to  harmonise  with  external  Nature),  he  will,  at  any 
rate,  get  on  in  a  manner  suitable  for  progress  in  his  physical 
studies.  T)  have  to  stop  to  formulate  rigorous  demonstrations 
would  pu!  a  stop  to  most  physico-mathematical  inquiries. 
ud  to  the  subtleties  involved  in  rigorous  demon- 
strations, especially,  of  course,  wh.-n  you  go  ofl  the  beaten 
track.     Ami  the  mi  !    demonstration  may  be  found 

later  to  itions 

have  to   In    added.      Now,   in   working  out  physical   problems 
there  should  be,  in  the  first  place,  no  pretence  of  ri 
formali  ...      rjh<   physics  will  guide  the  phj 

how  to  useful  and  n  !  'I' 

physical    and    geometrical  or   analytical  idea-.      The  ]' 
of  eliminating  the  physics  by  reducing  a  pn 
mathematical  exerci  le  hould  b 

The  physics    I  ]    '   right  throu  e  and 

reality  to  the    problem,  ami  to  obtain  th 

gives  to  the  mathematics.     This  cannot 


92 


THE  ELECTRICIAN,  NOVEMBER  23,  1894. 


always  be  done,  especially  in  details  involving  much  calcula- 
tion, but  the  general  principle  should  be  carried  out  as  much 
as  possible,  with  particular  attention  to  dynamical  ideas.  No 
mathematical  purist  could  ever  do  the  work  involved  in  Max- 
well's treatise.  He  might  have  all  the  mathematics,  and 
much  more,  but  it  would  be  to  no  purpose,  as  he  could  not  put 
ther  without  the  physical  guidance.  This  is  in  no  way 
to  his  discredit,  but  only  illustrates  different  ways  of  thought. 
There  have  been  enormous  advances  made  in  pure  mathematics 
in  the  last  half  century,  as  is  right  and  proper  to  match  the 
advance  in  physical  science.  But  along  with  this  has  come 
a  tendency  for  purists  to  object  to  the  introduction  of  physical 
ideas  in  mathematics,  with  a  possible  lack  of  rigour  as  result. 
It  may  be  that  there  is  no  lack  of  rigour  sometimes,  but  an 
increased  generality  and  simplified  treatment.  Maxwell  was 
severely  taken  to  task  by  a  distinguished  purist  for  his  use  of 
Green's  Theorem  in  Spherical  Harmonics,  a  method  which  is 
excellently  to  the  purpose,  and  which  commends  itself  to  the 
electrician,  and  it  is  probably  quite  rigorous.  But  no  doubt 
there  is  frequently  a  lack  of  rigour.  I  have  seen  with  much 
pleasure  some  remarks  on  this  point  in  the  Preface  to  the 
recently  published  second  edition  of  Lord  Rayleigh's  treatise 
on  Sound,  which  I  cannot  do  better  than  reproduce : — 

In  the  mathematical  investigations  I  have  usually  employed  such 
methods  as  present  themselves  naturally  to  a  physicist.  The  pure  mathe- 
matician will  complain,  and  (it  must  be  confessed)  sometimes  with  j  ustice, 
of  deficient  rigour.  But  to  this  question  there  are  two  sides.  For,  how- 
ever important  it  may  lie  to  maintain  a  uniformly  high  standard  in  pure 
mathematics,  the  physicist  may  occasionally  do  well  to  rest  conteu  with 
arguments  which  are  fairly  satisfactory  and  conclusive  from  his  point  of 
view.  To  his  mind,  exercised  in  a  different  order  of  ideas,  the  more  severe 
procedure  of  the  pure  mathematician  may  appear  not  more  but  less  demon- 
strative. And  further,  in  many  cases  of  difficulty  to  insist  upon  the 
highest  standard  would  mean  the  exclusion  of  the  subject  altogether  in 
view  of  the  space  that  would  be  required. 

Particularly  notice  the  words  "  not  more  but  less  demon- 
strative." This  is  exceedingly  true,  especially  in  the  subject 
of  the  expansion  of  functions  in  series  of  other  functions, 
which  occupies  so  large  a  part  of  the  treatise  in  question. 
And  I  would  add  that  if  the  physicist  does  sometimes  get 
en  rued  too  far,  the  proper  time  to  find  out  the  reservations 
and  corrections  is  later  on,  in  order  not  to  interrupt  his  work. 
But  this  purification  is  more  especially  suitable  for  the  purist 
to  undertake.  If  one  sort  of  work  is  as  necessary  as  the 
other,  it  is  certain  that  the  physicist  would  get  very  little 
work  done  by  trying  to  do  both,  having  the  fear  of  the 
rigourists  before  him.  What  is  more  hateful  than  a  physical 
wink  clone  in  propositions  and  corollaries?  It  is  bad  enough 
in  pure  mathematics,  and  I  wish  purists  would  take  a  lesson 
from  Fourier,  Thomson  and  Tait,  Maxwell,  or  Bayleigh,  and 
tell  iln  ir  till  differently  and  make  it  interesting  by  letting  in 
a  little  imagination.  1  have  had  occasion  to  go  through  a 
considerable  part  of  a  vet)  hi.'.:  Theory  of  functions  in  search 
for  whal  1  didnol  find.  The  work  is  most  admirably  pains- 
taking and  severely  rigorous,  hut.  how  different  from  physical 

ma  l tics,  how  hard  to  read  from  its  severe  formalism, i 

how  narrow  it  eems  from  the  want  of  physical  illustration. 
Perhap  the  subject  mig]  bi  -  i,tly  lightened  by  having  a 
physical  theorj  to  r,  ;t  upon  or  to  illustrate. 

When mathematic    i    cleared  a wa>  from  physics  il  in  conn 

sel  in  logical  form.     But  it  is  to  lie  re mbered  that  the  men 

who  have  in  the  pa  |  initiated  greal  advances  in  mathematics 

I uall  ■    w ho  were  employed  in  working  out 

l  bi  j      upplii  'I    the    purists   with    i.iw 

rial  to  1 1'  col t  and  i  laborated.     The  expau  ion 

of  function     in     i  i>    mentioned,  arose  phyi  ically. 

It  is  an  e and  endle      tubji  ol .  and  there  is  a  striking 

i  ace  in  thi   waj     in  which  i trded  bj  the  phj   icisl 

ami    tin     i  igoui  i    t.   w  itli    tin     peculiai  itj    that    tin  ■   I,..  Q  ■,       i      i.,  , 

in  ad-  ance  of  the  latter.     To  bis,  ler  that  a 

i  t  can  bave  prai  bat  a  certain  expan- 

sion i     i»o    ible,  becau  e  bis  i  bj  tical  probli  m  tell  i  him  so. 

when   be     I  el     and   timh  lie    :  olution,  e\i  n   though  hi     ha      111 

inve  t  igated  thi  propi  1 1  ies  of  i  be  fund  ioi I  in  thi  t  cpan 

:  ion.        lie    dm        not     .1  1  1  ;. ;  ,!  ■  ,  ,  ,  .,  |,|, 

demon  t  tat  tons  to  prove  w  bal    be  ;  >  althi  iu|  b   it  be  a 

fallible  kind  of  kno1  ledge,  il  onlj  diffei     in  di 
matin  matic    in  1  hi    i '   pect.     Bui  i  liminati  the  pi 


put  it  simply  as  a  question  of  functions.  Given  certain  func- 
tions, can  an  arbitrary  function  be  expressed  in  terms  of  them  ? 
What  a  pretty  piece  of  work  there  must  be  to  answer  this  ques- 
tion !  This  is  true  even  in  the  case  of  circular  functions  in 
the  particular  case  rigorously  treated  by  purists.  But  by 
changes  in  the  conditions  the  physicist  gets  an  endless  variety 
of  expansions  of  one  and  the  same  arbitrary  function  in  cir- 
cular functions,  and  what  becomes  of  the  rigorous  demonstra- 
tion then  ?  Then  there  is  an  endless  variety  of  other  sorts  of 
functions,  every  one  of  which  can  represent  an  arbitrary  func- 
tion in  an  endless  number  of  ways,  as  is  perfectly  clear  from 
physical  considerations.  It  is  evident  that  for  comprehensive 
rigorous  demonstrations  (not  special)  we  need  enlarged  ideas 
about  functions,  and  perhaps  the  purist  would  obtain  the 
necessary  broadness  of  view  by  a  study  of  the  physics  in  which 
such  comprehensiveness  of  expression  is  found.  Certainly  the 
purist  is  bound  to  complete  the  logical  treatment  some  day,  but 
the  hard-bound  rules  of  the  purist  make  it  difficult.  Thus  at 
present,  although  the  purist  carries  his  mathematical  develop- 
ments so  far  in  some  directions  as  to  be  far  beyond  physics, 
out  of  sight  in  fact,  yet  in  other  respects  the  jjurist  lags 
behind.  And  this  is  true  in  other  matters  than  that  men- 
tioned. For  a  physicist  may  use  daily  with  success,  and  as  a 
matter  of  course,  methods  which  he  knows  work  usefully  to 
his  assistance,  but  which  are  logically  unintelligible  to  a  purist, 
and  which  have  to  wait  for  a  proper  development. 

The  best  result  of  mathematics  is  to  be  able  to  do  without 
it.  To  show  the  truth  of  this  paradox  by  an  example,  I  would 
remark  that  nothing  is  more  satisfactory  to  a  physicist  than  to 
get  rid  of  a  formal  demonstration  of  an  analytical  theorem 
and  to  substitute  a  quasi-physical  one,  or  a  geometrical  one 
freed  from  co-ordinate  symbols,  which  will  enable  him  to  see 
the  necessary  truth  of  the  theorem,  and  make  it  be  practically 
axiomatic.  Contrast  the  purely  analytical  proof  of  the  Theorem 
of  Version  well  known  to  electrical  theorists,  with  the  common- 
sense  method  of  proof  by  means  of  the  addition  of  circuitations. 
The  first  is  very  tedious,  and  quite  devoid  of  luminousness. 
The  latter  makes  the  theorem  be  obviously  true,  and  in  any- 
kind  of  co-ordinates.  When  seen  to  be  true,  symbols  may  be 
dispensed  with,  and  the  truth  becomes  an  integral  part  of 
one's  mental  constitution,  like  the  persistence  of  energj . 

There  is  a  curious  analogy  to  be  found  between  extensions 
of  mathematical  ideas  and  extensions  of  electrical  theory. 
Take,  for  instance,  Maxwell's  theory  in  the  form  presented  in 
Vol.  I.  of  this  work,  Chapter  II.  If  we  do  not  inquire  too 
minutely  into  the  consequences,  we  may  easily  be  temporarily 
under  the  impression  that  the  two  circuital  equations  and 
their  accessories  express  the  dynamics  of  a  quite  self-contained 
system.  But  when  we  go  to  the  vevv  verge  of  the  system, 
and  find  that  mechanical  forces  of  the  ordinary  kind  are  in- 
volved when  electromagnetic  disturbances  pass  through  the 
suppositional  ether  which  supports  them,  we  come  to  a  stop. 
Now,  there  is  nothing  impossible  or  incredible  in  the  result. 
It  is  simply  unintelligible  at  present.  The  plain  meaning  to 
be  given  to  it  without  introducing  additional  data  is  thai  the 
ether,  as  regards  electromagnetic  disturbances  traversing  it, 
should  be  regarded  like  any  other  dielectric ;  that  is,  as  having 
a  substantial  existence.  To  complete  the  matter  evidently 
requires  a  theory  of  the  ether  itself,  and  the  suggestion  is  that 

it  should  not  he  regarded  as  an  elastic  solid  (generalised)  in 
which  the  actual  displacements  in  bulk  represent  the  electro- 

1 in  ■in-  disturbances.     But,  however  this  may  he  (and  the 

matter  is  difficult  and  speculative),  the  point  here  is  that  on 
the  out  kiits  of  the  theory  we  eouie  jo  matters  needing  inter- 
pretation and  a  larger  theorj 

So  it  is  in  mathematics.     Thi    fundamental  notions   . 
simple  that   one  might   expect   that   unlimited  developments 
hi  be  m  tide  wit  ho  in  ever  coming  to  anything  unintelligible. 

But   we  do,  and    in   various  directions.      To    -a\   nothing  of  the 

interpretation  of  negative  quantity  (which  is  a  sort  oi 
imaginary),  there  is  tin-  imaginary,  which  has  only  i 
in  oh  1  toodand  il  propi  rties  d<  w  lopi  d  comparat  Lvi  lj  n  centbj . 
But,  he  tde  •  these,  there  are  much  i and  ill- 
understood  questions,  such  as  tin  in. ■  and  true  mani- 
pulation oi  divergent  series,  and  of  Fractioi  tiations 
or  mil                   ud  connected  matt          tl       i  ustomarj   to 


THK   ELECTRICIAN,  NOVEMBER  23,    IS94. 


93 


keep  to  convergent  series  and  whole  differentiations  and  regard 

divergent  series  and  fractional  differentiations  as  meaningless 
and  practically  useless,  or  even  to  ignore  them  altogether,  as 

if  they  did  not  exist.  The  latter  is  the  usual  attitude  of 
moderate  and  practical  mathematicians,  for  obvious  reasons. 
If  they  can  be  ignored,  why  trouble  about  them  at  all? 

But  when  these  things  turn  up  in  the  ma  I  hematics  of 
physics  the  physicist  is  bound  to  consider  them,  and  make 
the  hest  use  of  them  that  be  can.  I  am  thinking  more  par- 
ticularly here  of  the  solution  of  the  differential  equations  to 
which  physicists  are  Led  by  quasi  algebraical  processes.  The 
reader  will  see  to  what  I  refer  by  reference  to  §203,  Vol.1., 
when  I  allude  to  the  definiteness  of  meaning  of  the  operator 
I!  in  the  equation  E  =  E  C,  11  being  a  complicated  function 
of  a  differentiator.  See  also  >:  l£ li  1  later  on.  When  C  is  ex- 
plicitly given  as  a  function  of  the  time  we  have  to  find  E  to 
match  through  the  operator  1!  .  and  when  it  is  E  that  is 
given,  then  C  has  to  be  found  by  the  operation  on  E  of  the 
inverse  of  R".  It  is  in  the  carrying  out  of  these  processes  in 
the  investigation  of  various  electromagnetic  problems  that  we 
are  obliged  to  regard  certain  kinds  of  divergent  series  as  re- 
presenting fully  significant  functions,  and  the  execution  of  the 
processes  involved  in  R",  which  assumes  various  algebraical 
forms,  as  being  legitimate  and  feasible,  however  ill-understood 
may  be  the  theory  involved  therein. 

Nor  is  the  matter  an  unpractical  one.  I  suppose  all  workers 
in  mathematical  physics  have  noticed  how  the  mathematics 
seems  made  for  the  physics,  the  latter  suggesting  the  former,  and 
that  practical  ways  of  working  arise  naturally.  This  is  really 
the  case  with  resistance  operators.  It  is  a  fact  that  their  use 
frequently  effects  great  simplifications,  and  the  avoidance  of 
complicated  evaluations  of  definite  integrals.  But  then  the 
rigorous  logic  of  the  matter  is  not  plain  !  Well,  what  of  that  ? 
Shall  I  refuse  my  dinner  because  I  do  not  fully  understand  the 
process  of  digestion  ?  No,  not  if  I  am  satisfied  with  the  result. 
Now  a  physicist  may  in  like  manner  employ  unrigorous  pro- 
cesses with  satisfaction  and  usefulness  if  he,  by  the  application 
of  tests,  satisfies  himself  of  the  accuracy  of  his  results.  At 
the  same  time  he  may  be  fully  aware  of  his  want  of  infalli- 
bility, and  that  his  investigations  are  largely  of  an  experimental 
character,  and  may  be  repellent  to  unsympathetically  consti- 
tuted mathematicians  accustomed  to  a  different  kind  of  work. 

There  is  another  point  of  view.  Convergent  mathematics 
is  often  excessively  unpractical  in  the  labour  it  involves  in 
the  numerical  interpretation  of  results.  I  have  noticed  this 
particularly  in  spherical  harmonic  expansions,  where  the 
labour  is  sometimes  prohibitive.  Under  these  circumstances 
the  substitution  of  equivalent  divergent  series  which  may  be 
readily  calculated  becomes  a  matter  of  great  practical  import- 
ance. If  the  example  fails,  others  may  readily  be  given.  But 
what  about  the  theory  of  functions  which  deliberately  ignores 
the  treatment  of  divergent  series  ?  Can  it  really  be  the  theory 
of  functions  ?  Is  not  a  more  comprehensive  theory  needed, 
including  both  convergent  and  divergent  functions  in  a 
harmonious  whole  ? 

This  finishes  our  preliminary  canter,  and  we  may  now  set 
to  work  upon  our  special  subject. 

(To  be  continued.) 


PRINCIPLES  OF  TRANSFORMER  DESIGN. 

BY    ALFRED    sill  I  . 

(Concluded  from  page  67.) 

Notes  on  the  Design  and  Manufacture  of  Transformers. — 
An  attempt  will  now  be  made  to  deal  with  a  few  of  the 
practical  points  in  the  manufacture  of  transformers,  and  at 
the  same  time  to  consider  some  of  the  minor  effects,  such  as 
temperature  rise,  magnetic  leakage,  &C,  which  have  not  been 
included  among  the  foregoing  general  principles  of  design. 

At  the  end  will  be  given  a  summary  of  the  most  useful  for- 
mul:e,  and  a  convenient  method  of  procedure  in  getting  out 
designs  of  new  sizes  of  transformers. 

The  Power  lost  in  a  transformer  is  made  up,  partly  of  the 
copper  losses  and  partly  of  the  iron  losses. 


The  percentage   "drop"   in   volts  depends  upon  the  co 
losses  ;  the  power  absorbed  on  open  secondary  circuit  d(  | 

mainly  upon  the  iron  losses;  and  the  efficiency  is  detenu 1 

by  the  total  losses 

Losses  in  the  Copper. — The  total  watts  lost  in  the  coils  of 
a  transformer  are — 

C^-HVIL (6) 

where  C,  =  primary  current,      Rj  =  primary  resistance, 
C2  =  secondary  current,  R.,  =  secondary  resistance. 

The  losses  due  to  eddy  currents  are  quite  negligible,  even  for 
conductors  of  fairly  large  cross-section,  especially  in  the  case  of 
transformers  with  closed  iron  circuits.  The  state  of  things  is 
then  comparable  to  that  of  buried  conductors  in  dynamo 
armatures,  which,  as  is  well  known,  give  no  trouble  from  this 
cause.  The  apparent  increase  of  resistance  due  to  unequal 
current  density  is  also  hardly  worth  considering,  especially  as, 
when  large  conductors  are  used,  they  generally  consist  of  flat 
copper  strip,  which  is  more  easily  bent  and  takes  up  less  space 
than  a  round  wire  or  cable.  The  apparent  increase  in  resist- 
ance of  a  copper  rod  gin.  diameter,  carrying  an  alternating 
current  at  a  frequency  of  80  periods  per  second,  is  only  about 
3  per  cent.  Hence,  for  all  practical  purposes,  the  C2  R  losses 
only  need  be  considered  ;  but  the  resistances  must  be  calculated 
for  the  (estimated)  temperature  attained  by  the  coils  under 
the  ordinary  working  conditions. 

An  increase  in  the  resistance  of  1  per  cent,  for  every  2  G  C, 
or  4|°F.,  rise  of  temperature  should  be  allowed. 

The  volts  lost  in  the  primary  winding  are  Cj  Rj,  and  in  the 
secondary  C2  R,. 

It  follows  that  the  percentage  "  drop  "  on  secondary  terminals 
due  to  i  hmic  resistance,  when  the  transformer  is  on  constant 
pressure  mains,  is  :  — 

100  x  (C,  -  open  circuit  current)  x  R,     100  x  C2  x  R2 

-et~  --E^-•(', 

where  Ej  and  E.,  are  the  volts  at  terminals  of  primary  and 
secondary  windings  respectively,  when  no  current  is  taken  from 
the  transformer. 

Losses  in  the  Iron  Core. — Strictly  speaking,  these  are  due  to 
two  causes  ;  eddy  currents  and  hysteresis. 

The  eddy  current  losses  in  a  properly  designed  transformer 
are  very  small.  They  are  generally  supposed  to  vary  as  the 
squares  of  the  induction,  and  frequency,  and  thickness  of 
stampings.  The  following  formula  may  be  used  for  the  watts 
wasted  by  eddy-currents  per  pound  of  well-insulated  iron 
plates  : 

Watts  per  lb.  =  —  f2niBJ2,    ....     (8) 

where  t  =  thickness  of  plates  in  inches, 

n  =  the  frequency  in  periods  per  second, 

B„  =  the  maximum  induction  in  lines  per  square  inch. 

The  watts  lost  by  hysteresis  depend  very  considerably  upon 
the  quality  of  the  iron.  In  any  one  sample  this  loss  varies  approxi- 
mately as  the  T6th  power  of  the  induction,  if  the  whole  range 
of  magnetisation  is  considered.  For  the  straight  part  of  the 
magnetisation  curve  (referred  to  in  connection  with  formula  2) 
which  corresponds  with  the  low  inductions  as  used  in  trans- 
formers, it  has  been  pointed  out  by  Prof.  Ewing  that  the  losses 
do  not  increase  so  rapidly,  but  more  nearly  as  the  loth  power 
of  the  induction,  and  for  this  reason  the  law  B1M  is  adopted  in 
the  formula  given  below. 

The  number  of  alternations  per  second  does  not  appreciably 
influence  the  hysteresis  loss  per  c\  cle,  excepting  when  the  latter 
is  very  slowly  performed  ;  hence  the  watts  lost  per  pound  of  iron 
for  any  particular  maximum  value  of  the  induction  will  be  pro- 
portional to  the  frequency.  The  following  formula  applies  to 
a  good  quality  of  transformer  iron,  and  gives  the  watts  lost 
per  lb. 

w  =  0-88»B,1-55xlO-»1     ....     (9) 

where  B  is  the  maximum  value  of  the  induction  in  C.G.S.  lines 
per  square  inch,  and  n  is  the  frequency,  or  number  of  complete 
periods,  per  second. 

To  obtain  the  watts  lost  per  cubic  inch  multiply  by  0*28. 

For  an  induction  of  16,000  lines  per  tquare  iuch  and  a  fre- 
quency of   100,  the  hysteresis  losses  in  transformer   iron  vary 
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between  one  quarter  of  a  watt  and  half  a  watt,  or  even  more, 
per  pound.  The  iron  from  which  formula  (9)  was  obtained 
gave  0-29  watts  per  pound  at  this  induction  and  frequency.  A 
Toss  about  1^  times  as  great  is  perhaps  more  common,  but  this 
is  rather  more  thau  it  should  be  where  a  high  efficiency  is 
important. 

The  following  table  gives  the  losses  in  a  good  quality  of  trans- 
former iron,  for  various  inductions  and  for  frequencies  of  80 
and  100  periods  per  second.  The  thickness  of  plates  is  assumed 
to  be  0-014". 

Iron  losses  per  lb. 


B„ 

n  =  80 

n  =  100 

Eddies. 

Hysteresis. 

Total. 

Total. 

8,000 

0-0112 

0084 

0095 

0-1125 

9.000 

0-0141 

0100 

0-114 

0-1472 

10.000 

00175 

0-1175 

0-135 

01744 

12.000 

0-0252 

0-154 

0-179 

02325 

14.000 

0-0343 

0-194 

0228 

0295 

16,000 

00448 

0232 

0-277 

0-360 

18,000 

0-0567 

0-289 

0  346 

0-450 

20.000 

00700 

0-338 

0408 

0-531 

25.000 

0-1095 

0'468 

0-577 

0756 

30,100 

0-1575 

0630 

0787 

1-035 

35,000 

0-2140 

0-805 

1-019 

1-341 

40,000 

0-2800 

1-00 

1-280 

1-688 

45,000 

0-3545 

1-22 

1-574 

2-080 

The  formula  which  agrees  most  nearly  with  these  results  is,  for 
rc  =  80. 

Total  watts  lost  per  lb.  =  5-35  B,,16  x  10"s.     .     .     .     (10) 

For  n  =  100  the  losses  are  1*3  times  greater,  and  not  1-2 
times  greater,  as  they  would  be  if  eddy  currents  were  absent, 
showing  that  the  total  losses  for  the  same  inductions  increase 
more  rapidly  than  n. 

Thickness  of  Stampings  used  in  Transformers. — Thick  plates 
cannot  be  used  in  transformers,  as  the  eddy  current  losses  would 
become  very  considerable.  On  the  other  hand,  no  advantage 
is  gained  by  using  plates  thinner  than  0  0 13"  or  0  0 12",  and 
makers  of  transformers  confine  themselves  almost  entirely  to 
gauges  ranging  between  0-016"  and  0-012'.  Sheet-iron  can- 
not be  ordered  to  gauge  numbers  on  account  of  the  variation 
in  these,  which  renders  them  worse  than  useless  ;  each  manu- 
facturer has  his  own  system  of  numbers,  and  there  appears  to 
be  no  attempt  at  uniformity.  The  best  thing  to  do  under  the 
circumstances,  is  to  state  the  required  thickness  in  inches,  and 
accept  the  nearest  stock  size.  Some  makers  have  a  system  of 
gauge  numbers  based  upon  the  gradual  increase  in  weight  of  the 
sheets  per  superficial  foot ;  this  might  possibly  facilitate  calcula- 
1 1 1  >i i -.  of  weight,  &.c,  if  it  were  geuerally  adopted. 

Insulation  between  Stampings. — This  may  be  thin  paper,  or 
varnish,  or  even  the  oxidised  surface  of  the  plate  itself.  With 
paper  insulation,  the  ratio  between  space  occupied  by  iron  and 
total  core  space,  is  frequently  about  085,  or  a  little  less  ;  with 
a  thin  coat  of  varnish  on  tho  plates,  this  ratio  may  be  as  much 
as  0-9.  There  is  a  great  advantage  in  reducing  as  much  as 
possible  the  space  taken  up  by  insulation  in  the  core,  as  in  this 
way  the  length  of  the  copper  circuit  is  also  reduced.  In  the  old 
form  of  Mordey  transformer,  with  air  gaps  between  the  stamp- 
ings, the  length  of  copper  circuit  (other  things  being  equal) 
was  nearly  double  what  it  is  in  tin1  present  form,  in  which  the 
gaps  have  been  filled  up,  and  the  con:  made  "solid." 

Efficiency  of  Transformers. — The  efficiency  of  a  transformer 

al  any  output  is  given  by  the  expression — 

secondary  watts  .,,. 

,      (11) 

secondary  wat In  (   watts  lout,  in  copper  I   watts  lost  in  iron 

rhere  tcondary  watts  stands  for  tho  actual  power  supplied  to 
tl ircuit  from  the  secondary  terminals. 

Since  the  copper  losses  increase  as  tho  square   of  the   out  put, 

it  follows  that  the  most  economical  loud  for  a  transformer  is 
that  which  make  thi  copper  losses  equal  to  the  iron  losses. 
(This  may  be  mathematically  di  luoed  from  the  above  expres- 

oi   ' l"'  '  !'    i  hi     i     »hj     ' ier  with 

lomparativelj  Btnall  iron  loss,  the  maximum  i  [uently 

occurs  before  I  he  full  load  is  reaohed, 


Temperature  Rise. — A  large  rise  in  temperature  is  no  sign 
of  inefficiency  in  a  transformer.  It  has  the  disadvantage  of  in- 
creasing the  resistance  of  the  copper  circuit,  and  consequently 
the  copper  losses  ;  but  it  is  not  otherwise  objectionable  unless 
it  is  sufficient  to  soften  or  injure  the  insulation.  Heating  of 
the  iron  core  reduces  the  eddy-current  losses  on  account  of  the 
increased  resistance  of  iron.  To  prevent  excessive  heating  a 
cooling  surface  of  about  4  sq.  in.  per  watt  lost  in  the 
transformer  should  be  allowed. 

Magnetic  Leakage. — In  some  transformers  there  is  a  greater 
drop  in  volts  on  the  secondary  terminals  when  current  is  taken 
off  than  can  be  accounted  for  by  the  ohmic  resistance  of  the 
winding.  This  is  due  to  a  bad  arrangement  of  the  coils,  which 
allows  an  appreciable  amount  of  the  magnetism  generated,  to 
leak  across  the  air-space  of  the  primary,  without  passing 
through  the  secondary  coil.     This  leakage  magnetism  will  be 


proportional  to  the  strength  of  the  primary  current;  and  it 
follows  that,  as  the  load  comes  on  the  transformer,  fewer 
magnetic  lines  will  be  enclosed  by  the  secondary,  the  result 
being  that  the  volts  generated  in  the  secondary  will  be  lower. 
Note  also  that  it  is  only  the  increase  of  the  stray  magnetism 
due  to  rise  of  secondary  cuirent  which  produces  the  extra  drop 
on  secondary  terminals ;  a  comparatively  large  magnetic 
leakage  would  be  cf  very  little  consequence  if  it  were  not  that 
it  becomes  greater  as  the  transformer  is  loaded  up. 

By  a  proper  arrangement  of  the  windings,  this  effect  of  mag- 
netic leakage  may  be  practically  eliminated.  For  instance,  if 
the  primary  and  secondary  turns  were  wound  on  side  by  side 
in  the  same  space,  and  not  in  separate  section!,  there  would  be 
no  lines  generated  by  one  set  of  coils  which  were  not  enclosed 
by  the  other.  But  there  are  many  objections  to  this  arrange- 
ment :  the  actual  difficulties  of  winding  would  be  very  great, 


and  the  insulation  of  the  wires  would  have  to  be  very  high  in 
order  to  sufficiently  reduce  the  chances  of  a  breakdown  between 
the  primary  and  secondary  circuits. 

The  sections,  Figs.  9  and  10,  are  respectively  those  of  a 
Westinghouse  and  a  Mordey  transformer,  from  which  it  will  be 
seen  at  a  glance  that  the  drop  due  to  magnetic  leakage  will 
bo  considerably  greater  in  the  former  than  in  the  latter.  In 
the  transformers  tested  hy  l>r.  Fleming  in  1892,  the  leakage 
drop  for  the  Westinghouse  was  over  1  per  cent.,  while,  for  the 
Mordey  transformer  it  was  only  aboul  0  04  per  cent. 

General  Remarks  on  Design.  No  attempt  will  be  made  in 
this  Paper  to  describe  the  various  forma  of  existing  trans- 
formers or  to  consider  the  many  possible  arrangements  of  iron 

and  copper.  In  the  case  of  a  new  design,  sketches  should  he 
made  and  examples  worked  out.  This  takes  very  little  time, 
especially  as  approximations  only  are  needed  in  the  first 
instance.     In  designing  a  transformer,  its  cost,  efficiency,  and 

durability  must   always  he  home  in  mind.      Soiucl  noes,  but  not 


THE  ELECTRICIAN,  NOVEMBER  23,  1894. 


95 


often,  the  weight,  or  space  occupied,  or  appearance  has  also  to 
be  considered. 

la  getting  out  cost  of  material,  it  must  be  remembered  that 
the  copper  costs  about  two  and  a-half  times  as  much  as  the 
iron.  Copper  wire  may  be  taken  at  9d.  per  pound  on  the 
average,  and  the  iron  stampings  at  3|d.  per  pound. 

By  putting  sufficient  weight  of  material  in  a  transformer, 
almost  auy  efficiency  may  be  obtained  ;  but  it  is  a  mistake  to 
go  too  far  in  this  direction,  as  the  cost  increases  very  rapidly 
for  a  comparatively  small  gain  in  efficiency.  No  transformer 
should  be  considered  by  itself,  but  always  in  connection  with 
the  whole  system  of  which  it  forms  a  part.  If  this  is  done,  it 
will  frequently  be  found  that  a  considerable  reduction  of  the 
open  circuit  losses  in  the  transformers  will  really  produce 
very  little  change  in  the  all-day  coal  consumption  at  the 
central  station.  It  is,  therefore,  a  mistake  to  try  and  reduce 
these  losses  beyond  certain  limits,  unless  it  be  done  by  using  a 
better  class  of  iron,  in  which  case  the  gain  is  generally  con- 
siderable, even  though  the  cost  per  pound  may  be  comparatively 
high. 

In  a  good  transformer  for  lighting  purposes,  with  a  maximum 
"  drop  "  on  secondary  terminals  not  exceeding  2  per  cent.,  the 
losses  should  be  about — 

For  a  3-kilowatt  transformer  :  70  watts  in  the  iron  ;  60  watts 
in  the  copper. 

For  a  6-kilowatt  transformer:  100  watts  in  the  iron;  110 
watts  in  the  copper. 

The  coils  of  transformers  generally  consist  of  varnished  double 
cotton-covered  copper  wire  or  tape,  wound  on  wooden  bobbins, 
lined  with  ebonite  or  mica.  The  primary  and  secondary  coils 
should  also  be  separated  by  a  good  thickness  of  insulating 
material.  Sometimes  an  earthed  metal  shield,  consisting  of 
thin  sheet  brass  or  copper,  or  of  a  complete  layer  of  insulated 
copper  wire,  is  inserted  between  the  primary  and  secondary 
windings  ;  it  has  the  disadvantage  of  increasing  the  chances  of 
a  breakdown,  and  of  occupying  a  certain  amount  of  space 
which  might  be  more  usefully  rilled  by  the  coils  themselves. 
If  the  primary  wire  is  wound  on  in  long  layers,  the  difference 
of  pressure  between  the  ends  of  two  consecutive  layers  will 
sometimes  be  very  great.  In  this  case  it  is  usual  to  insert  a 
thickness  of  varnished  silesia  or  other  insulating  material 
between  the  layers  of  wire.  Winding  the  primary  in  two  or 
more  sections  side  by  side  gets  over  the  difficulty  in  another  way. 
With  regard  to  the  space  taken  up  by  the  windings,  this  is 
easily  estimated,  if  the  bobbins  are  cylindrical  ;  but,  when  they 
are  rectangular,  as  they  frequently  are,  it  is  more  difficult,  on 
account  of  the  bulging  which  occurs  when  the  wires  are  drawn 
over  a  flat  surface.  For  instance,  in  the  case  of  a  bobbin  of 
square  section  with  5"  sides,  the  depth  of  winding  at  the  sides 
might  be  abcut  1-J  times  the  depth  at  the  corners;  while,  if 
the  same  wire  were  wound  on  a  bobbin  12",  square  the  depth  of 
winding  at  the  sides  would  be  1^  times  greater  than  at  the 
corners. 

The  stampings  forming  the  magnetic  circuit  are  frequently 
built  up  in  such  a  way  as  to  make  the  pieces  in  each  layer 
bridge  over  the  joints  in  the  layer  below.  This  system  of  lap 
joints  reduces  the  resistance  of  the  air  gap  to  a  negligible 
amount.  The  exciting  ampere-turns  required  to  overcome  the 
air-gap  resistance  may  be  only  about  the  two  hundredth  part 
of  those  required  to  overcome  the  resistance  of  the  iron  itself; 
but  there  is  no  great  advantage  in  this.  An  appreciable  air- 
gap  does  not  necessarily  imply  a  loss  of  efficiency,  and  butt 
joints  are  not  nally  objectionable,  except  for  mechanical 
reasons,  and  because  they  generally  lead  to  an  increased  hum- 
ming noise  in  the  transformer. 

For  instance,  in  a  3  kilowatt  transformer,  a  butt  joint  leaving 
an  air-gap  of  /.rth  of  an  inch  might  necessitate  a  magnetising 
current  six  or  seven  times  greater  than  that  required  for  the 
iron  only.  This,  it  is  true,  will  make  the  open  circuit  primary 
losses  40  to  50  times  greater ;  but  as  even  then  these  are  not 
likely  to  exceed  about  2  watts,  they  need  hardly  be  considered. 
The  effect  of  increasing  the  frequency  of  the  current  supplied 
to  a  transformer,  is  to  raise  its  efficiency  by  diminishing  the 
losses  in  the  iron.  The  watts  lost  in  eddy  currents  will  remain 
practically  constant,  but  the  hysteresis  losses  will  be  le  l! 

follows  that  a  transformer  for  use  on,  lav/  frequency  mains, 


must  bo   either    less   efficient,    or   more    exponsive   than   one 
desigued  for  a  higher  frequency. 

Similar  Transformers.— When  one  transformer  of  anew  typo 
has  been  completely  designed,  the  getting  out  of  other  sizes  on 
the  same  lines  is  a  comparatively  easy  matter. 
Let  /  stand  for  any  lineal  dimension,  which  we  may  use  as  a 

base  of  comparison. 
A  =  the  current  density  in  the  copper  coils. 
t  =  the  number  of  turns  of  wire. 
B  =*  the  induction  in  the  iron. 
N  =■  the  total  flux. 

a  =  the  ratio  between  sectional  area  of  copper  space,  and  actual 
cross  section  of  copper. 
This  ratio  a  will  vary  with  the  size  of  the  transformer  ;  being 
larger  in  the  small  sizes,  because  the  insulation,  and  the  bobbin 
itself,  will  occupy  relatively  more  space.  It  might  be  about  4 
in  a  2-kilowatt  transformer,  only  3£  in  a  5  ki'owatt,  and  still 
less  in  larger  sizes,  especially  if  rectangular  conductors  are 
used. 

The  output  of  a  transformer  =  E.M.F.  x  current.    But  volts  are 
proportional  to  N  I  or  to  /'-  B  t,  and  amperes  are  proportional  to 
I2  A 
at 


Hence, 


output  x 


BA 


(12) 


Also,  the  losses  in  the  iron  are  equal  to  the  total  weight  of 
iron    multiplied  by  the  watts  lost  per  pound,  or  : 

/rontesif'B10 (13) 

The  losses  in  the  coils  are  proportional  to  the  total  volume 

of  copper  and  to  the  square  of  the  current  density,  or 

I3 

Copper  loss  x  —  x  A2 (14) 

a 

Also  cooling  surface  of  transformer  x  l- (15) 

From  the  above  expressions,  we  can  obtain  the  relation 
between  output  and  /  when  we  have  settled  how  the  losses  (or 
efficiency)  shall  vary  in  the  different  sizes. 

For  instance,  for  the  condition  of  equal  cooliug  surface  per 
watt  lost  in  the  transformer,  the  output  will  vary  approxi- 
mately as  P,  or  as  the  weight. 

For  the  condition  of  equal  cooling  surface  per  watt  lost  in 
the  iron,  and  of  equal  "drop"  on  secondary  terminals  in  all 
sizes,  the  output  will  vary  more  nearly  as  I*;  but  the  copper 
coils  will  get  too  warm  in  the  larger  sizes,  unless  the  propor- 
tions are  altered  accordingly.  For  either  case,  the  weight  of 
iron  in  the  core  varies  approximately  as  the  ftha  power  of  the 
output.  The  weight  of  finished  transformers  cf  the  same  type, 
including  case  and  fittings,  is  often  proportional  to  the  Hrd 
power  of  the  output.  In  this  case,  the  larger  sizes  generally 
get  rather  hotter  than  the  small  sizes. 

The  following  method  of  working  may  be  found  convenient 
in  getting  out  new  sizes. 

The  watts  wasted  in  the  iron,  and  the  total  full-load  drop  in 
volts  must  be  known  ;  or  the  efficiency  at  d  ff;rent  loads  must 
be  given,  from  which  these  losses  can  be  obtained.  As  a 
general  rule  the  iron  losses  will  vary  as  (output );. 

Assume  that  output  x  I*. 

From  this  the  leading  dimensions  are  obtained,  and  the 
weight  of  iron.  IMvide  total  watts  lost  in  core  by  weight  of 
iron  ;  this  gives  the  watts  per  pound,  from  which  B,  is  ob- 
tained, by  reference  to  curves  or  tables  giving  iron  losses  at 
different  inductions.  Multiply  B,  by  cross  section  of  iron  in 
core  to  get  the  total  flux  N. 

By  applying  formula  (1)  the  secondary  turns  are  now  calcu- 
lated. Next  choose  the  size  of  wire  (from  any  wire  table  giving 
resistance),  so  as  to  produce  the  required  "drop,"  and  Blightly 
alter  the  number  of  turns,  if  necessary,  so  that  the  wire  fits  in 
properly.  Correct  N  to  suit  the  new  number  of  turn?,  and 
make  any  slight  alterations  to  cross  section  of  core  by  adding 
or  removing  stampings.  (This  will  again  involve  a  slight  cor- 
rection in  the  amount  of  "drop"  due  to  secondary,  owing  to 
alteration  in  the  length  per  turn  of  wire  in  the  coil.)  Xow  cal- 
culate  primary  winding,  and  see  how  it  fits  on.  Make  final 
adjustments  by  trial  if  uecessary.     Alterations  in  the  propor- 
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tions  of  the  different  parts  may  also  be  tried,  if  there  seems 
any  chance  of  improving  the  efficiency  or  reducing  the  cost. 

Summary  of  Formula. — In  any  choking  coil  or  transformer: 
444JSUT  (1) 

10s 


where   E  is  the    ^'meau  square  value  of  the  induced  E.M.F., 

N  is  the  maximum  value  of  the  magnetisation,  or  total 

flux, 
n  is  the  frequency  in  periods  (  Oo)  per  second, 
T  is  the  number  of  turns  of  wire  in  the  coil. 
Magnetising  force  required,  in  ampere  turns  per  inch  length 
of  magnetic  circuit : — 

In  iron  (average  quality)  use  the  empirical  formula  : 


g 

Ampere  turns  per  inch  =    — £-  +  3, 
1  l  9,000 


(3) 


where  B  =the  iuductiou  per  square  inch  of  cross-section,  which 
must  be  between  the  limits  12,000  and  40,000. 

In  air  : 

Ampere  turns  per  inch  length  of  air  gap  =  0'313  B„,  (4) 
for  all  values  of  B  . 

Magnetising  current :  In  a  good  closed  magnetic  circuit  trans- 
former this  is  approximately  given  by  the  expression  : 

,.  ,  total  watts  lost  in  iron      ,   , 

Magnetising  current  = : „    x  r4, 

primary  E.M.F. 

where    the    multiplier   1  i   stands   for   the   reciprocal    of    the 

"  power  factor.'' 

Watts  lost  in  copper  coils  =  C,2  R,  +  C32  R2-     ■     (6) 

Watts  lost  per  rpound  of  iron  (good  quality),  when  thickness 

of  plates  =  0014in.,  are  approximately 

5-35  B,,1-6  x  10-8, (10) 

including  eddy  current  losses,  and  for  n  =  80.  If  ?t  =  100  the 
losses  will  be  1*3  times  greater. 

The  weight  of  a  cubic  inch  of  sheet  iron,  as  used  for  trans- 
formers, is  generally  about  02781b.,  or  lib.  represents  36 
cubic  inches. 

When  the  stampings  are  merely  varnished  and  built  up 
without  paper  between  them,  the  space  occupied  by  the  insula- 
tion may  be  taken  as  10  per  cent,  of  the  total  space. 


MR.  ALEXANDER  SIEMENS'  PRESIDENTIAL  ADDRESS 
TO  THE  INSTITUTION  OF  JUNIOR  ENGINEERS* 

Your  Council  have  done  me  the  honour  of  electing  me  to  be 
your  President  for  tins  session,  and  my  tirst  duty  is  to  express  to 
ynu  my  thanks  for  the  confidence  in  my  ability  of  filling  the  posi- 
tion, and  to  ask  your  kind  indulgence  if  my  performance  fails  i<> 
come  up  to  your  expectation. 

The  name  of  this  institution  indicates  that  its  members  have  only 
recently  joined  the  ranks  of  the  profession,  and  have  just  com- 
nn  mill  to  realise  the  difference  between  engineering  at  a  college 

and  the  actual  tasks  presented  in  the  routine  of  business.  It  is  not 
my  intention  to  say  anj  I  hing  i"  night  about,  the  education  of  ii  il 
ongineerB,'as  this  topic  has  been  dealt  with  by  two  of  my  predeces 
sors  not  very  many  years  ago  ;  bul  1  wish  to  draw  your  attention  to 
a  particular  class  of  problems,  which  from  their  vi  r\  nature  cannot 
be  easily  dealt,  with  at  a  college.  These  problems  are  not  confined 
to  any  branch  of  engineering,  bul  are  common  to  all  of  bhem,  and 
have  to  do  with  the  advancement  of  our  knowledge  and  of  oui 

ability  to   nil    -   Mi.   foi t  rial ure, 

Few  works  of  any  importance  can  be  carried  out  bj  the  civil 
i  n  in  .  i  withoul  •  ircuml  taw  •  oo  urring  which  are  peculiar  to  the 
case,  ""I  which  compel  him  to  exerci  i  hi  ingonuitj  bo  meel  i  hem 
by  Mutably  modifyii  i  ii'tor,  which  opei  itei 

in  a  similar  manner,  is  tin  evelopmenl  ol  new   require 

in.  ni      in    i  In-   I-. in  i  ,  of  civilisation,  an 

noveltj  introduced  brin   s  in  its  train  a  freBh  set  of  requin 
v,  Imli  in  il  i     di  M  ind      n  the  resourci      im  .  ,,f  th0 

'  o  [ini  ■ ind       I  b,  in  i  ict,  one  ol  the 

pi  on  ipal  attractions  of  thi     nginei         pi 
ini  ii  In  it  to  be  con 
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the  injunction  that  man  shall  make  nature  subservient  to  him. 
When  we  look  round  and  see  how  the  civil  engineer  has  trans- 
formed the  conditions  of  living  during  the  last  hundred  years,  we 
cannot  help  being  impressed  with  the  change  that  lias  been  brought 
about,  and  nothing  is  more  natural  than  the  thought  that  a  further 
development  of  our  resources  and  an  increased  command  over 
natural  forces  are  in  store  for  us,  and  only  wait  for  the  right  man 
to  reveal  them  to  mankind. 

That  such  men  deserve  special  recognition  has  lony  since  been 
admitted,  and  when,  in  the  reign  of  James  I.  all  monopolies  were 
abolished,  an  exception  was  made  by  granting  the  privilege  of  the 
"  solo  working  or  making  of  any  manner  of  new  manufacture  within 
the  realm  to  the  true  and  first  inventor  of  such  manufacture, 
1  which  others,  at  the  time  of  making  such  letters  patent  and  grants, 
should  not  use,  so  they  be  not  contrary  to  law,  nor  mischievous 
to  the  State,  by  raising  of  the  prices  of  commodities  at  home, 
or  hurt  of  trade,  or  generally  inconvenient."  On  this  statute, 
all  the  patent  legislation  of  this  country  is  based,  and  the 
effect  of  the  law  is,  that  inventors  are  granted  a  monopoly 
for  a  limited  number  of  years,  on  condition  that  they  fully 
describe  and  make  patent  to  everybody  the  particular  nature  of 
the  useful  novelty  which  they  claim  to  have  discovered  or  invented. 
It  is  rightly  assumed  that,  on  the  one  hand,  the  time  arid  money 
expended  during  the  development  of  the  novelty  give  the  inventor  a 
claim  for  compensation  and  that,  on  the  other  hand,  the  usefulness 
of  the  invention  is  greatly  enhanced  if  an  opportunity  is  provided 
for  everybody  to  obtain  the  description  and  full  explanation  of  the 
latest  developments  in  manufacture.  A  proof  of  the  correctness 
of  these  principles  is  the  unanimity  with  which  all  civilised  nations 
have  adopted  them,  although  the  methods  of  applying  them  vary 
a  good  deal. 

The  success  which  has  attended  the  efforts  of  many  inventors, 
and  the  constantly  widening  field  for  the  utilisation  of  natural 
forces  exert  an  ever-increasing  fascination  over  our  imagination, 
and  when  a  young  engineer  enters  practical  life,  it  is  not  to  be 
wondered  at  if  he  dreams  of  the  improvements  he  may  introduce, 
and  of  the  reward  he  will  earn  for  his  ingenuity.  This  is  the  right 
spirit  with  which  to  enter  on  life's  work,  for  all  true  progress  is 
based  on  genuine  enthusiasm  and  proper  self-confidence,  which 
enable  us  to  devote  to  our  studies  that  earnestness  and  thorough- 
ness without  which  no  real  advancement  i3  possible. 

It  is  a  popular  superstition  that  inventors  are  heaven  made, 
and  that  they  can  produce  useful  novelties  to  order  in  any  branch 
of  manufacture  where  a  want  exists,  if  only  their  attention  is  drawn 
to  it. 

The  history  of  the  invention  of  the  steam  engine  is  a  well-known 
illustration  of  the  point  I  wish  to  emphasise.  According  to  the 
popular  version,  Watt,  as  a  small  boy,  saw  the  lid  of  a  tea-kettle 
move  up  and  down,  when  the  water  was  boiling,  and  this  suggested 
to  him  the  construction  of  the  steam  engine.  As  a  matter  of  fact, 
Watt  made  himself  acquainted  with  what  had  been  done  before  (a 
point  altogether  ignored  in  the  popular  version),  and  had  to  work 
very  hard  before  lie  brought  his  invention  to  a  successful  issue, 
it  is  example  is  typical  of  the  true  method  of  progress,  and  we  may 
generally  say  that  in  order  to  approach  a  problem  with  the  most 
certain  prospect  of  success  it  is  necessary  : — (1)  To  define,  as 
accurately  as  possible,  the  want  that  exists,  or  the  particular 
object  thai  is  to  be  attained.  (2)  To  be  well  acquainted  with  the 
scientific  principles  which  come  into  play.  (3)  To  know  how  the 
want  is  met.  or  the  object  attained  in  practical  life.  (4)  To  find 
out  what  proposals  have  been  made  by  others  in  the  same  or  in  a 
similar  case.  A  careful  attention  to  these  requirements  will  pre- 
vent much  disappointment  and  waste  of  en.  rgy,  is  will  lie  obvious 
to  all  of  j  mi  without  further  explanation. 

It  may  indeed    seem    OUlioUS   to  you  that    1  should  dwell  on  such 

palpable  truths  which  must  be  (latent  to  everybody  who  gives  his 

attention  to  the  subject,  1  nit  you  will  very  s. mn  find  out  that  inven- 
tions are  brought  forward  everyday  by  zealous  people  who  have 

ni     lected    I"    make    themselves    master-;    of  one    or    more    of   these 

i y  preliminaries  to  bringin  essful  invention.     In 

some  :  \siniis  of  patent  legislation,  endeavours  have  been  made  to 
an  1  tin-  struggling  inventor  by  a  preliminary  examination  into  the 
novelty  .if  the  invention  :  bin  this  is  avowedly  not  conclusive,  and 
does  not  proteel  thi  p  ei  I  againsl  attacks  foi  wantof  novelty,  or 
Ink  ol  utility.  I;  is,  i  here  fori',  .liilieult  to  comprehend  what  object 
is  served  by  this  preliminary  examination,  ami  il  is  easilj  seen  thai 

i  in    benevolenl    intei      n  lie  ini  entor  i mn--  really 

nothing  more  than  an  additional  obstacle  in  his  pith. 

\\  hen  the  i  is  furnace  had  been  invented,  a  patent 

was  applied  for  in   Prussia,  and   the  description  of  the  invention 

was  exam 1  bj  the  proper  authorities.     Lei  me  just  remind  you 

i  ha*,  in  a  regener  itii  f  I  he  waste  pr< 

is  utilised  to  warm  ol  lied   with  a  chequer  work  ol  fire 

CI  ilain  time  tin'  currents   of   gas  ami    of  .ur  are 

in  .1  .-.I,    .11   that    1 1.  .      1 1,.  ,ii.  1,  i  he   iin.u.  ,1   in  i,  kwork 

before  meeting,  whili  thi  products  of  i  unbustion  heal  up  another 
set  of  chambers     Th.e  Royal  Qommi    kmoi    inPru    ia  decided  thai 
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for  want  of  novelty  no  patent  could  be  granted  for  this  invent]  in, 
and  they  gave  as  their  reason  that  the  Knights     i    St.  John,  about 

five  hundred  years  ago,  had  been  in  thehal i  wai 

large  stones  in  the  kitchen  lire,  and  utili  afterwards  for 

beating  their  bedrooms. 

This  refusal  of  a  patent  occurred   nearly    LI  and  is, 

perhaps,  an  extreme  instance  of  official  wisdom  ;  bul  it  is  obviously 
impossible  for  any  man  who  spends  Ins  life  in  an  office  examining 
patent  applications  to  appreciate  rightly  the  pra  tical  bearing  of 
the  proposals  submitted  to  his  judgment.  \-  a  resull  oi  this  we 
see  that  law-suits  about  patents  are  quite  as  frequent  in  c  luntries 
which  have  instituted  a  preliminary  examination  as  in  those  where 
patents  are  granted  without  it.  In  fact,  a  new  type  of  patent 
suits  is  created  by  inviting  i  pposing  parties  to  Lay  their  arguments 
before  the  examiner,  and  by  requiring  the  inventor  to  n  futi 
Between  such  a  suit  and  a  suit  for  infringement  before  a  law  court 
there  is  little  difference  as  far  as  time  and  money  are  i  irned 
but  a  gained  law-suit  establishes  your  claim  to  an  invention,  while 
the  favourable  decision  of  a  patent  examiner  carries  practically  no 
weight  at  all.  This  is  no  reproach  to  the  ollicial  who  has  to  con- 
duct the  inquiry  as  to  the  novelty  of  an  invention  ;  but,  the  system 
must  bo  blamed  by  which  an  inventor  is  (ait  to  all  this  trouble 
without  obtaining  a  definite  advantage. 

At  the  same  time,  we  must  always  recollect  that  it  is  much  easier 
to  find  fault  than  to  suggest  a  remedy,  and  the  case  of  patent  law 
is  no  exception  to  the  rule.  There  is  the  initial  difficulty  of  deter- 
mining whether  a  modification  that  somebody  suggests  in  a  manu- 
facturing process  is  a  patentable  invention  or  not.  Such  a  question 
was  raised  in  connection  with  the  famous  Bessemer  process  of 
making  steel.  Sir  Henry  Bessemer  rightly  argued  that  cast-iron 
would  be  transformed  into  steel  if  part  of  the  carb  in  contained  in 
it  could  be  removed,  and  he  proposed  to  do  this  by  blowing  air 
through  molten  casti-ron  to  burn  out  the  carb  in.  Events  have 
proved  that  this  process  really  takes  place  ;  but  the  difficulty  at 
first  experienced  was  that,  during  the  blow,  no  indication  could 
be  obtained  of  the  percentage  of  carbon  left  in  the  molten  mass. 
This  made  the  quality  of  the  steel  produced  a  matter  of  chance,  and 
it  is  very  doubtful,  whether  the  Bessemer  process  would  ever  have 
become  an  important  factor  in  the  iron  and  steel  industry,  if  it  had 
not  been  suggested  by  Mr.  Mushet  to  continue  the  blow-  until  all 
the  carbon  had  been  removed  from  the  cast-iron,  and  then  to 
introduce  "spiegeleisen,"a  highly  carburetted  cast-iron  containing 
manganese,  in  such  quantities  that  the  mixture  contained  the  right 
percentage  of  carbon.  With  this  addition,  the  Bessemer  process 
has  become  what  it  is;  and  the.  modification  introduced  by  Mr. 
Mushet  appears  to  be  both  novel  and  useful,  and  for  this  reason,  a 
patentable  invention.  As  a  matter  of  history,  his  patent  was  not 
considered  valid,  for  the  reason  that  an  addition  of  "  spiegeleisen  " 
was  part  of  the  regular  manufacture  of  steel  at  Sheffield,  although 
there  the  steel  was  produced  in  pots  in  the  well-known  manner. 

In  other  countries  this  question  is  treated  differently,  for  in- 
stance, in  France  an  inventor  can  prevent  other  people  using  well- 
known  devices  if  he  is  the  first  to  apply  them  in  a  novel  way,  or 
to  a  novel  machine.  By  such  an  interpretation  of  his  patent  M. 
Gramme  succeeded  in  securing  for  himself  the  monopoly  of  using 
copper  wire  brushes  to  take  the  current  off  at  the  commutator  of 
dynamo  electric  machines.  It  was  of  no  avail  to  prove  the  use  of 
such  brushes  in  telegraph  instruments,  or  in  magneto-electric 
machines  ;  the  French  law  recognised  that  Gramme  was  the  first 
to  utilise  such  brushes  in  dynamos,  and  confirmed  his  monopoly. 
In  this  particular  case  the  privilege  was  of  no  great  value,  for 
copper  plates  served  the  same  purpose  equally  well,  and  did  not  fall 
under  the  patent. 

In  all  the  cases  we  have  contemplated  up  to  now  the  advance- 
ment of  manufacture  was   attempted    by  men  who  devoted  their 
lives    to    a    particular    branch    of     industry,     and 
engaged  in  carrying  it  on.     As    is  to   be    expected, 
matter  of  their  proposals  has,  in   mos- 

meeting  .an  existing  want,  or  extending  the  application  of  known 
devices;  for  such  men  are  versed  in  the   practical   requirements 
of    their    daily    work,    and    of    necessity    make    th 
quainted  with   all  that  is    new  to  their  own  branch 
Nearly   all   the   large   establishments    have,    nowadays,   a 
staff  of   workers,    who  do   nothing   but    investigate    invent 
experiment  with  modifications  of  manufacturii 
cesses.     In  addition  to  these  private  investigators,  most  t 
colleges  undertake  similar  research,  and  accounts   of   thi 
are  published  in  the  technical  journals  of  all  countri 
in  a  rapidity  of  advance   that  could   not    be  realised 
aid  of   our  modern  means  of   communication.       A    natural  conse- 
quence of   this  mutual   reaction  on  each  other  of   i 
is  the  subdivision  of  labour,  which  is  carried   futile 
and   makes  civilised  man  increasingly  dependenl    on    Ins    fellow 
workers.      At   the  same  time,  it   is  evident    thai    the  sh  ire  of  each 
Worker   in    the   advancement    of   his  art,    or   in    the   introdtl 
useful  novelties,  must  become  smaller  and  smaller,  as  ea 
is  at  once  made  known  to  most  of  the  persons  con 


i 
have  the  least  chance  ii  nted  with 

indu  itry  in   ■  tnprovo- 

an  I  v.  ho  do  m 

!y    the 
..  ho    inundi 
i '.iii  n;  '  1 1 i.  se  «  ith  their  in\ entions. 

In    L883   the   cheap    patents   were  at   lasl    granted,  and   thl 
has  been  that   the  numbei  of   patents  taken  out,  which  dure 

nding    L882  was  on  the  averagi    3,506  annually,   las 
;ron  n  to  -■'."■  i  j  ear  L893,  th  eadily 

the   new   law    wis 
inventors  not   only  ignores  what  is  already  known,  bul    thi 
with   very  ii  bhe  so-called  details,  which  have  to   be 

worked  out  before  inj  proposals  assume  a  practical  shape.     I 
tunately  for  them,  it  is  the  question,  hi  iils  are  to  be 

out,  whi  1 1  decides,  in  most  cases,  the  fate  of  an  in  vein  ion, 
and  a  seemingly  brilliant  idea  will  often  provi 

mall   factor   in   the   problem   has   been   overlooked.     In  a 
similar  manner  they  do  not  realise  that   the    knowli 
tilic   principles  might    be   an   assistance   in    their   efforts;    or    if 
they  stu  I      they  think  they  can  acquire  the 

sary  knowledge  by  a  short  study,  and  without  much  trouble. 
Some  of  these  inventors  even  go  further,  and  claim  that  their  ideas 
are  genuine  novelties  in  i -.         >  .   onl  that  objei 

on  scientific  reasons,  are  only  expressions  of  professional  jealousy. 
Poor  Galileo  is  quoted  as  an  example  of  a  man  whose  ideas  v. 
advance  of  his  age,  who  was  not  appreciated  by  his  contemporaries, 
anil  who  lias  been  proved  to  have  been  in  the  right  by  posterity. 
When  a  man  brings  this  argument  forward,  it  is  quite  useless  to 
quote  the  natural  laws  which  make  the  carrying  out  of  his  invention 
impossible.  He  will  gravely  assure  you  that  scientific  men  will 
have  to  re-consider  the  conclusions  which  are  not  in  accordance 
with  the  new  invention,  and  they  will  find  out  the  error  of  their 
ways.  It  would  not  be  surprising  if  it  were  no',  that  nowadays 
education  is  so  universal,  and  the  means  of  learning  all  about  a 
branch  of  industry  so  easily  attainable,  so  as  to  prevent  i 
from  falling  into  the  errors  I  am  speaking  ah  air.  Bul 
examples  of  proposals  seriously  laid  before  our  linn  will  convince 
you  that  a  sanguine  inventor  is  quite  independent  of  c  .liege  or  of 
workshop,  and  that  in  this  case,  as  in  many  others,  truth  is  stranger 
than  fiction.  The  extracts  have  been  chosen  from  letters  actually 
received  over  ten  years  ago  ;  for  obvious  reasons,  all  dates  and 
names  are  omitted. 

About  fourteen  years  ago  our  linn  lifted  up  the  Royal  Albert 
Dock  with  a  system  of  are  lights,  and  not  long  after  the  following 
communication  was  received  :    - 

'•  Having  studied  the  subject   of  the  '  Utilisation  of  Natural  Forces  foi 
the  purposes  of   Electric  Lighting,'  we   have  found  a  rnethi 
cheap  as  it  is  possible,     We  understand  that  you  have  under  your  i 
the  lighting  of  the  Royal  Albert  Dock  bj  electricity.     For  that  pu 
there  arc,  we  believe,  four  engines,  to  each  of  which  there  is  an  average  of 
three  men.     As  a  matter  of  course,  electricians  and  other  operatives  direct  - 
edly  connected  with  the  production  of  light  are  omitted.  Well,  gentlemen,  the 
of  our  studies  is  thai  we  have  constructed  a  machine  which  will  pro- 
duce suf£    i  rk  as  many  electri  as  would 
lie    required    to    lighl     tie-    Royal  Albert  1  locks 
for    sixteen    continuous  hours  without  expenses   ol   coal  .  &c     Another 
decided    advantage     is    thai    two    men    are    all    required.     The    money 
simply    ipenl    in                      me    week    to  supply   the   steam  engine,  at 

there    would    he    sufficient    to    keep    one    of    our   engini 
machine  including  the  expense  of  labour.     It    is  with 

great  pie  you  in  the   firs 

patenting  our  (lis .1  ry  :  but  if  suitable  arran  a  be  made,  it  will 

be  parted  with  on  moderate  terms.     Tin's  is  an  invention,  th 

.1  cheap,  and  mode  of  working  easy.     The 
Lowu   in    the   kingdom.     The 
'machine'   together  with  ']"  ted   with   it    n        b 

'he  patentee  may  go  to  work  witboi 

1 

.■.ill  lie  sent." 

Fri  m  I  he   I  writers   had 

|i .[  of  busini  1  repared  to  make  m  1  ' 

with  anybody  who  would  help  ihem  to  bring  out  their  invention. 

This  is  ni  ample  v.  ill  sh 

•V  III. IV 

I 
No  0  iii-  in  return  for  assisting 
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inventors  hare  no  idea  of  the  difficulties  attending  experiments  and 
their  cost.  The  popular  idea  is  that  a  truly  great  invention  ought 
to  be  made  on  the  lines  that  Prof.  Hughes  followed  when  he  con- 
structed the  first  microphone  by  the  help  of  a  match  box  and  a  few 
pieces  of  broken  carbons.  It  is  oertainly  true  that  a  genius  will 
accomplish  much  with  apparently  insignificant  means  :  neverthe- 
less a  good  many  experiments  were  necessary  before  a  practical 
form  of  microphone  was  settled  upon,  but  of  these  the  general 
public  knows  nothing. 

The  next  inventor  whose  communication  I  bring  to  your  notice  is 
a  little  more  explicit  than  the  la9t,  but  hardly  more  likely  to  derive 
any  advantage  from  his  ideas  : — 

'•  Pardon  the  liberty  taken  in  addressing  these  few  lines  to  you  on  the 
subject  of  aerial  locomotion.  I  have  been  trying  to  get  some  one  willing  to 
assist  me  in  carrying  out  an  idea  which  I  havf  reasoned  out  in  accordance 
with  natural  law,  and  also  by  experiment  to  accomplish  actual  mechanical 
flight,  wherein  weight  is  assistance,  not  an  obstacle.  I  have  been  referred 
to  you  as  a  gentleman  likely  to  assist  me  iu  carrying  out  the  object.  I  am 
only  a  mechanic,  and  all  I  could  offer  in  return  would  be  a  participation  in 
the  triumph.  My  plan  is  simple,  easily  understood,  the  expense  and  place  of 
construction  being  the  only  difficulties.  I  purpose  to  rise  from  the  earth, 
navigate  the  air  in  any  direction  ;  wind  being  scarcely  more  an  obstacle 
than  upon  a  vessel  iu  the  water,  it  can  be  used  to  carry  a  weight  as  a 
mode  of  transit,  or  passengers  for  pleasure  or  otherwise  ;  in  fact,  the 
machiue  would  be  a  mechanical  bird  whose  construction  I  cannot  explain 
till  some  gentleman  of  scientific  views  will  make  a  definite  arrangement 
with  me  in  order  to  carry  out  this  grand  undertaking.  A  few  lines  on 
the  subject  of  time  and  place  for  an  interview  would  confer  a  great  favour 
on  yours,  &e." 

Although  this  proposal  sounds  ridiculous  enough,  and  is  on  the 
face  of  it  impracticable,  it  is  sad  to  reflect  on  the  waste  of  time  and 
energy  which  must  have  been  caused  by  it,  and  on  the  disappoint- 
ment which  this  inventor  must  have  experienced.  Fortunately 
inventors  are  a  hopeful  race,  and  it  is  marvellous  how  difficult  it  is 
to  persuade  a  man  that  his  ideas  are  based  on  a  fallacy. 

When  I  came  to  England  in  1867  I  made  the  acquaintance  of 
one  of  our  workmen,  whose  business  it  was  to  lacquer  brasswork. 
He  had  the  peculiarity  of  coming  to  his  work  only  long  enough  to 
earn  sufficient  to  keep  him  from  starving  ;  the  rest  of  his  time  he 
devoted  to  the  construction  of  a  machine  for  generating  power.  He 
had  been  a  lawyer  of  good  standing  in  one  of  the  minor  German 
states;  but,  unluckily  for  him,  he  had  "a  mechanical  turn  of 
mind,"  which  induced  him  to  give  up  his  practice  and  to  come  over 
to  England,  where  he  hoped  to  realise  a  fortune  from  his  invention. 
In  18(57  he  assured  me  another  fortnight's  work  would  complete 
the  machine,  and  a  new  era  would  commence  in  the  world's  history. 
In  spite  of  all  arguments,  of  all  ridicule,  and  of  all  the  disappoint- 
ments, he  continued  working  at  this  machine  until  he  died  about 
two  years  ago  without  being  any  nearer  to  his  goal  than  he  was 
twenty  years  ago. 

Other  professional  men  have  had  peculiar  views  with  regard  to 
mechanical  problems,  as  the  next  letter  will  show  :  — 

"  I_  was  yesterday  in  the  Crystal  Palace  and  saw  what  I  believe  was  a 
multiplier  of  power.  I  have  had  a  dynamo-electric  magnetic  apparatus 
working  on  the  sulphuric  acid  and  zinc  system  and  it  has  frequently  occurred 
to  me  that  if  the  gathered-up  wire  or  power  thrust  into  the  machine  could 
be  increased  to  an  indefinite  extent  it  could  be  productive  of  wonderful 
effects.  Now  this  appeared  to  me  done  in  the  machine  I  saw  in  the  Palace 
but  it  appeared  to  me  the  thing  required  was  velocity  and  common  use' 
I  have  made  a  diagram  on  paper  of  a  pail  of  water  turning  a  small  water 
wheel  regulated  by  the  tap  in  the  pail.  This  would  give  velocity  bul  do 
l"'"'''''  '"  'Peak  ">  i  but  if  this  velocity  could  he  communicated  bv  .,  pair 
ol  hydraulic  bellows,  then  power  and  velocity  would  both  be  gained       If 

the  idea  i    Eeasibleand  you  would  like  to  take  M  up,  I  would  1 lad  to 

form  a  company  to  carry  il  out  on  any  terms  you  may  approve  of  I 
cannot  carrj  oul  the  idea  myself  for  three  reasons:  advancing  am 
defei  tive  money,  and,  I  am  sorry  to  say,  considerable  laziness.     I  am  a 

"'  medical  practitioner  and  a  Crj  ital   Palace  sea ticket  holder 

and  ''' I  »PPly  to  you  is  because  1  have  a  friend  in  one  of  vour 

employe's  nai I  Mr.  J      II     ,  although,  as  I  do  nol   knov  his  address  ol 

mi  ■   i  i  ould  nol  communicate  with  him, ' 

Thereare  some  cases  whore  a  really  useful  invention  seems  to  lie 
within  the  grasp  ,,f  the  inventor  ;  but  l,,s  want  of  thorough  know- 
ledge of  the  subject  stands  in  his  way.     Fro. tmerous  examples 

ot  such  failures  I  will  only  mention  the  following  :— 

,.  "£or80B?,°  ll"1"  " '  '      '   considering  the  practicability  ol 

'heels  ol  in  motion,  with  anaccu lator 

In  ea*  carnage    o  thi    when  

epupthe 
BUPP]y  for  a  few  I 

-      Theelectri, 

I 

CTm    v  .,,!,'■•,    t,.  v „■  ,.,,;..,,  ,„... 


greatly  obliged  to  you  I 
{romyousoon  reap*   tin 


You  know,  of  course,  that  train  lighting  is  being  carried  out  suc- 
cessfully  on  these  lines  ;  only  the  accumulators  are  charged  by  a 
dynamo  driven  from  the  axle,  instead  of  generating  the  electricity 
by  friction,  as  proposed. 

"  I  beg  leave  respectfully  to  submit  to  you  a  plan  for  constructing  the 
wheels  of  steamboats,  &c,  on  a  new  principle  and  also  to  adopt  the  bj  ton. 
in  other  propellers.  The  plan  proposes  to  form  a  wheel  having  on  its 
outer  sides  or  periphery  a  powerful  magnetic  principle  to  act  on  the  water 
with  this  power  or  friction  as  the  wheels  of  an  engine  on  the  rails.  The 
magnel  a  may  be  of  unlimited  power  so  as  to  act  (lie)  the  largest  attractive 
force  on  the  water,  and  the  wheels  may  be  constructed  on  any  plan.  The 
object  is  to  obtain  greater  efficiency  and  speed." 

Strange  as  this  proposal  may  sound,  the  last  letter  which  I 
shall  lay  before  you  surpasses  it  in  originality  and  vigour  of  expres- 
sion : — 

"  I  am  not  a  madman — I  am  not  au  inventor— nor  am  I  a  mechanic — but 
I  have  been  thrown  amongst  engines,  stationary,  locomotive  and  marine,  a 
great  deal.  A  simple  accident  has  revealed  to  me  the  modus  operandi  by 
which  steam  can  be  generated  with  any  degree  of  power  and  employed  in 
the  propulsion  of  vessels  without  the  cumbrous  details  of  boiler  or  steam 
chest,  &c.  I  do  not  go  to  some  capitalist  who  may  rob  me  of  the  thought 
— nor  some  other  who  would  wish  to  clap  me  into  au  asylum  as  a  dan- 
gerous lunatic — but  to  practical  engineers  like  yourselves,  who  can,  if  my 
idea  is  the  mere  dream  of  a  fool,  instantly  annihilate  it  with  practical 
objections.  If  jTou  will  permit  me  to  call  upon  you — five  minutes  is  all  I 
want — if  I  cannot  satisfy  you  that  I  have  not  wasted  your  time,  I  will 
submit  to  lie  kicked  out  of  your  premises." 

All  these  letters  were  received  by  our  firm  within  the  space  of 
two  years,  and  a  great  many  more  could  be  found,  without  doubt, 
if  a  further  search  were  made,  as  the  stream  of  such  letters  has  been 
flowing  in  uninterruptedly  ever  since  I  can  remember.  It  is  certain, 
therefore,  that  a  numerous  class  of  people  exist  who  are  under  the 
impression  that  they  can  advance  a  branch  of  industry  by  suggest- 
ing ideas  that  are  plausible  to  them,  quite  irrespective  of  the 
existing  experience  or  of  natural  laws.  As  a  rule  very  little  is 
heard  of  them  in  public,  because  these  ideas  are  seldom  of  any 
value  ;  but  if  by  chance  an  outsider  makes  a  successful  suggestion 
the  most  is  made  of  it,  and  the  example  is  quoted  by  everybody  as 
a  proof  that  special  knowledge  is  by  no  means  required. 

My  object  to-night  has  not  been  to  hold  up  to  ridicule  the 
endeavours  of  people  who  may  be  mistaken,  but  who  worked 
hard  enough  and  earnestly  enough  in  many  instances  to  deserve  a 
better  fate,  nor  do  I  wish  in  any  way  to  discourage  you  from 
trying  your  hand  at  inventing ;  but  I  want  to  impress  upon  you  the 
necessity  of  making  yourselves  thoroughly  acquainted  both  with 
natural  laws  and  existing  practice.  You  cannot  master  your  sub- 
ject without  careful  study  and  hard  work,  but  if  you  devote  your 
time  to  the  acquisition  of  this  knowledge  you  will  bo  well  fitted  to 
contribute  your  share  to  the  progress  of  engineering. 


PHYSICAL  SOCIETY. 

The  ordinary  meeting  was  held  in  the  rooms  of  the  Chemical 
Society,  Burlington  House,  on  November  9,  1804,  I'rof.  A.  \V. 
Riicker,  F.E  S.,  President,  in  the  chair. 

Dr.  J.  Larmor's  Paper  on 

"  The  Significance  of  Wiener's  Localisation  of  the  Photo- 
graphic Action  of  Stationary  Light  Waves  " 
was  road  by  the  Secretary,  Mr.  Elder. 

The  experiments  by  which  Wiener  demonstrated  that,  when 
stationary,  plane-polarised  optical  undulations  arc  produced  in  a 
photographic  film  by  reflection  of  a  stream  of  plane-polarised  light 
at  a  metallic  or  other  backing,  the  photographic  action  occurs  at 
the  antinodes  of  Fresnel's  vibration-vector,  and  not  at  the  nodes, 
have  been  employed  by  its  author  and  others  to  decide  between 
the  various  theories  of  light.  Using  the  terminology  of  the  electrio 
theory  of  light,  we  may  say  that  the  photographic  action  takes  place 

at  the  antinodes  of  the  electric  vector,  which  corresponds  to  Fresnel's 
vibration,  and  not  at  the  intermediate  antinodes  of  the  magnetic 
vector  which  corresponds  to  McCullagh's  and  to  Neumann's  vibra- 

i 

The  crucial  experiment  of  Wiener  relates  to  the  case  when 
the  angle  of  incidence  is  45deg. ,  so  thai   the  direct  and  reflected 

waves  which  interfere  are  at  right  angles  toeach  other.      \\  hen  the 

light   was  polarised  in  the  plane  of  inoidenoe,  the  photographic 

p]  ne  ,1,  veloped  a  series  of  bands  ;  hut  when  it   was  polarised  in  the 

perpendicular  plane,  these  bands  were  abseni. 

The  argument  employed  i-  thai  the  photographic  effeol  will  be 
greati   I   at   tin    •■  placi     in  the  stationary   wave-train  where   the 

vibration    is  mOBl   i nse,  and  the  conclusion    has  been  draw  n  from 

it  that  the  actual  vibration  is  repri  ented  bj  Pre  nel's  vector,  and 
not  by  McCullagh's  j  in  other  words,  that  the  vibrations  of 
polarised  light  are  at  right  angles  to  the  plane  of  polarisation. 
The  for©     I  irgumei  MoCuDu  ;h's  theory,  would, 

l.oui,,r,    he   evaded    il    ihe    wct'l'   of    that    theory    were    taken   to 
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represent  something  different  from  the  linear  displacement  of  the 
ether,  or  if  vibrations  were  excited  in  the  molecule  bj  rotation 
instead  of  translation,  or  by  stress. 

Now,  thero  are  about  10s  molecules  of  the  sensitive  medium  in 
the  length  of  a  single  wave  of  lighf  ;  tints,  in  the  stationary  wave 
train  all  the  parts  of  a  single  molecule  would  at  any  instant  lie 
moving  with  a  sensibly  uniform  velocity,  which  increases  and 
diminishes  periodically.  It  does  not  seem  clear,  however,  that 
alternating  stress  might  not  he  as  potent  .a  factor  in  disintegration 
as  alternating  motion. 

The  author  proceeds  to  discuss  the  question  from  the  point  of 
view  of  an  elastic-solid-ether  theory,  and  he  points  out  (from 
dimensional  considerations)  that  even  a  very  rare  medium  of  very 
low  rigidity  might  powerfully  influence  the  movements  of  foreign 
bodies  suspended  in  it,  provided  the  linear  dimensions  of  such 
bodies  were  sufficiently  small. 

A  theory  based  on  difference  of  rigidity  without  difference  of 
inertia,  after  McCullagh's  manner,  -would  have  to  be  realised  by 
ascribing  to  the  atom  an  atmosphere  of  intrinsic  ethereal  strain 
instead  of  endowing  it  with  great  inertia  ;  and  this  could  only  be 
poss  idle  in  a  rotational  ether,  and  would,  in  fact,  form  a  mechanical 
representation  of  the  electric  theory. 

The  difference  between  the  dielectric  coefficients  of  a  material 
medium  and  a  vacuum  is  simply  and  naturally  explained  by 
the  hypothesis  that  the  material  molecules  are  polar,  owing  to 
their  associated  atoms  having  equal  and  opposite  charges.  An 
electric  force  thus  tends  to  pull  the  two  constituents  of  a 
molecule  asunder  ;  and  its  full  intensity  is  exerted  in  this  man- 
ner, not  merely  its  differential  intensity  over  the  range  of  the 
molecular  volume.  But  a  magnetic  force  would  have  no  such  ten- 
dency, even  were  the  molecule  magnetically  polarised,  because  the 
two  poles  of  a  magnetic  element  cannot  be  dissociated.  On  the 
electric  theory,  therefore,  there  is  abundant  justification,  both  for 
the  magnitude  of  the  effect  produced,  and  for  its  localisation,  as 
determined  by  Wiener.  The  author  has  endeavoured  to  show  else- 
where that  the  principles  of  MacCullagh's  theory  of  optics  are  in 
substantial  agreement  with  all  the  general  features  of  our  electrical 
and  optical  knowledge.  It  is  definitely  implied  in  the  electro- 
motive, as  distinguished  from  an  electrodynamic  character  of  the 
electric  theory  of  light,  that  the  atomic  charges  vibrate  in  unison 
with  the  light-waves,  quite  unimpeded  by  any  material  inertia  of 
their  atoms. 

A  letter  was  read  from  Prof.  Lodge,  criticising  the  manner  in  which 
Wiener's  results  had  been  summarised  by  Dr.  Larmor  ;  the  summary  at 
the  commencement  of  the  Paper  being  characterised  as  misleading.  The 
letter  concluded  with  an  expression  of  admiration  for  the  work  done  by  Dr. 
Larmor  in  working  out  electricity  and  optics,  starting  from  McCullagh's 
theory  of  light. 

Dr."  STON'EY  objected  to  the  suggestion  that  atomic  charges  could 
vibrate  unimpeded  by  material  inertia.  We  had  not  merely  to  consider 
the  bodily  translation  of  a  molecule,  but  the  relative  motion  of  its  parts. 
Radiation  absorbed  by  a  gas  acted  on  its  atomic  charges,  part  appearing  as 
Lranalational  energy  of  the  molecules,  part  as  energy  of  their  internal 
motion,  and  the  ether  acting  as  an  equaliser  of  molecular  energy. 

Prof.  MINCHIN  didnot  understand  why  the  polarised  light  in  Wiener's 
crucial  experiment  should  be  incident  at  45".  He  also  found  it  hard  to 
imagine  what  vector  other  than  the  simple  displacement  of  the  ether  could 
be  the  vector  of  MacCullagh's  theory. 

Mr.  Burke  communicated  a  Paper, 
■'  On  a  Suggestion  of  Professor  J-  J.  Thomson  in  Connection 

with  the  Luminescence  of  Glass  due  to  Cathode  Rays. ' 
More  than  a  hundred  years  ago  Beccaria  observed  that  when 
vacuum-bulbs  were  broken  in  the  dark,  a  light  consisting  of  a  faint 
glow  was  produced  in  the  place  where  the  bulb  lay.  Beccaria 
was  led  by  his  experiments  to  attribute  this  effect  to  the  rush- 
ing of  air  against  the  glass  walls  of  the  exhausted  vessel  ;  and 
in  his  "Recent  Researches  in  Electricity  and  Magnetism,  Prof. 
.1.  .1.  Thomson  indicates  its  possible  close  relationship  to  Mr. 
l.'ronkes's  theory  of  the  luminescence  of  the  glass  in  Teissier's 
tubes.  The  author,  however,  has  made  numerous  experiments  on 
the  breaking  of  glow  lamps,  and  on  the  admission  of  air  to  an 
exhausted  chamber  by  the  breaking  of  a  thin  [date  of  glass  or  of  a 
piece  of  bladder  closing  an  aperture  in  the  walls.  In  these  cases, 
and  in  other  cases  where  it  was  possible  for  fragments  of  solid  to 
be  projected  against  the  walls  of  the  vessel,  a  luminous  appearance 
was  obtained  ;  while  in  other  casts,  where  such  solid  fragments 
would  be  absent,  no  luminosity  was  observed.  The  author  con- 
cludes that  Beccaria's  phenomenon  was  due  to  the  impact  of  glass 
against  glass,  and  not  to  the  rush  of  air  against  the  walls  of  the 
broken  vessel. 


Electric  Lighting  of  Sydney. — Arrangements  have,  it  is 
reported,  been  made  for  the  introduction  in  the  New  South 
Wales  Parliament  of  a  Bill  to  sanction  the  Sydney  City 
Council  undertaking  the  electric  lighting  of  the  town. 


ELECTRIC   LIGHT   AND    POWER   AT  THE   NEW 
COPENHAGEN   FREE  HARBOUR. 

(FROM    01  it    <  OPBNB  \oi,\    I  OKRESPONDESTi ) 

Electricity  will  bo  extensively  used  at  the  new  Copenhagen  Froo 
Barbour,  which,  although  not  yet  completed,  has  just  been  opened, 
both  for  the  lighting  of  the  streets,  the  quays,  and  the  buildings, 
.and  for  supplying  the  motive  power  to  elevators,  cranes,  venti- 
1  itors,  pumps,  ,v< . 

In  the  silo  warehouse  the  installation  will  comprise  ten  electro- 
motors of  L5  to  IS  effective  horse-power  each  ;  three  of  these  motors 
.are  in  the  cellar  and  seven  on  the  top  floor.  Had  electricity  not 
been  available  here,  steam  would  probably  have  had  to  be  resorted 
to,  entailing  a  separate  installation.  The  seven  motors  are  at  a 
height  of  some  105ft.  above  the  ground,  and  all  things  considered, 
electricity  will,  no  doubt,  prove  both  the  handiest  and  cheapest 
power. 

The  central  electric  station  has  been  built  according  to  Mr. 
Dahleruger's  plans,  and  under  the  control  of  the  Copenhagen 
harbour  authorities.  The  Allgemeine  Electricitats  Gesellschaft  in 
Berlin  has  contracted  for  the  whole  installation,  including  cables. 
They  have  also  taken  over  the  whole  working  of  the  station  for 
a  certain  sum  per  kilowatt-hour,  leaving  the  central  station. 
The  sum  charged  provides  for  interest  and  a  sinking  fund,  so  that 
the  complete  plant  at  the  end  of  30  years  becomes  the  property 
of  the  free  harbour  company,  which,  however,  has  the  option  of 
buying  the  plant  at  any  time  according  to  a  sliding  scale.  The  pro- 
duction and  distribution  of  electricity  for  lighting  and  motive  power 
purposes  has  been  kept  completely  separate  ;  but  in  such  a  manner 
that  each  set  of  machines  can  work  for  either  purpose,  whereby  it 
has  been  possible  to  make  one  reserve  machine  do. 

The  boilers  and  engines  are  of  500  H.p.  For  the  lighting  during 
the  night  there  is  a  large  accumulator  battery,  capable  of  simul- 
taneously feeding  GOO  incandescent  lamps,  or  a  corresponding 
number  of  arc  lamps.  There  are  three  tubular  boilers,  with  105 
square  metres  heating  surface,  and  four  verticil  compound  engines 
of  125  h.p.  each,  specially  constructed  for  working  dynamos  by 
the  Allgemeine  Etectricitats  Gesellschaft.  Behind  the  large 
engine-house  is  a  smaller  building  containing  a  surface  condenser 
for  the  steam  and  the  feeding  pumps  for  the  boilers.  Three  of 
the  engints  each  work  a  six-pole  dynamo,  the  fourth  working  two 
four-pole  dynamos,  each  of  which  has  half  the  capacity  of  the 
former  ones. 

Over  the  inner  area  the  cables  are  underground.  To  some  of 
the  more  distant  parts  the  cables  are  carried  overhead  on  poles  of 
wood  and  iron.  The  total  length  of  cable  in  the  free  harbour  is 
about  30  kilometres,  exclusive  of  the  wires  in  the  buildings.  The 
installation  comprises  1,200  incandescent  and  about  100  arc  lamps, 
and  the  electric  power  transmission  will  ultimately  comprise  7 
cranes,  11  elevators,  1  passenger  elevator,  8  hoists,  10  grain 
elevators,  and  various  pumps  and  ventilators. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &C. 

(TO  DAY)  FRIDAY,  November  33rd. 

Physical  Society. 
5  p.m.     Meeting  at  rooms  of  the  Chemical  Society,  Burlington 
House.      The  following  Papers  will  be  read  : — (1)  "The 
Measurement  of   Electromagnetic   Capacity,"   by    Fred. 
Wumaek.     (2)  "  Mirrors  of  Magnetism,"  by  Prof.  S.  P. 
Thompson   and    Miles   Walker.     (5)  "Students'   Simple 
Apparatus,"  by  Prof.  W.  E.  Ayrton  and  Others. 
Northern  Society  ok  Electrical  Engineers. 
8  p.m.     Smoking    Concert   at    the    Palatine   Hotel,    Hunt's 
Bank,  Manchester. 
TUESDAY,  November  27th. 

I      1 1  it  iion  of  Civil  Enqini 
8p.m.    Ordinary   Meeting.    The  following   Paper    will   be 

further    discu 1:     "The   Machinery   <•(    Warship-.' 

bj  Albert  .1.  Duraton, 
WEDNESDAY,  November  28th. 

Society  oi   Arts, 

S  p.m.     Ordinary    Meeting.     The    following    Paper    will    be 
read;  "  Experiments  in  Aeronautics, "by Hiram  Maxim. 
FRIDAY,  November  30tn. 

Roi  \.l  Soon 

4  /i.)/*.     Anniversary   Meeting. 

ELBCT]    'Mm' ' 

8  p.m.     Ladies'  (Tight    il   the   Banquet   Room    St,   J 
thill  Restaurant,  Regent  Street. 
Institi  nos  oi  Crvn    Engineers. 

Meeting.     The  following   Pa|>er  will   lie 
read:  "Sub-Aqueous  Excavation  at  Newryi'  bj  I 
II.  Olley, 
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MATHEMATICS  AND  -MATHEMATICS. 

Our   loaders   will  be  gratified   to   find   that   Mr.   Oliver 

Heaviside    is    at   length   about   to   continue  his   articles  on 

"  Electromagnetic  Theory."     No  doubt  there  are  many  of  our 

readers  whose  acquaintance  with  some  of  these  articles  is  of  a 

nodding  Kind  rather  than  one  of  a  more  intimate  nature  ;  hut 

we  think  that  oven  these  loaders  take  off  their  hats  as  they 

nod,  for  thej  know  thai  no  man  has  worked  so  hard  to  clarify 

and  develop  the  theorj  built  up  by  Maxwell  on  the  ideas  of 

...     And  not  only  is   Mr.  Heaviside   the   most   learned 

followers,  and  the  man  who  wields  the  most 

Cul  mathematical  weapon,  but,  curiouslj  enough,  he  is 

the  only  one  who  has  attempted  to  make  the  subject 

known  to  pi  w  fcical  elei  ti  Irian  , 

A  glance  through  the  transactions  oi  learned  societies  will 

bov  bow  this  subject  maj  he  treated  bj  men  who  an-  only  a 

little   better   than   mathematicians.      We   say   latter.    I. 

even  a    little   knowledge   of   nature  must  improve  tin-  pure 

mathematician,  and  only  the  very  i  mallesi  knowl<  dye  of  nature 

suffices    to  differentiate    the   pure    mathematician   at    Cam 

1  phyi  u  ist.     Let  as  look  up  an 

ate  Paper  on  this  subject  by  a  mathematical  physicist. 

we  think  it 
good  occa  lionallj   I  thi     oul  instead  oi  the   mere 

-a  or  othi  c  the  mathemal  [i 
can  tell  -1  oi  tbjeol  than  we  our 

selve    know.     Well,  how  much  of  Buch  o  Taper  can  anj  oi 
id  .'    There  ai e  thi i  e  or   four  people  in  the  whole 
world  'i   th    present   time  (certainlj  aol  more  than  Bvel  who 
lei.,    praol  cal  notions  of  thine  p  ;m,i  wno  .,,,,   ,|  ,,  .A\,\r  l() 
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thoroughly  understand  such  a  Paper.  If  you  question  the 
author  el'  the  Paper,  who  has  written  perfectly  accurately  of 
current  and  potential,  you  will  find  thai  he  knows  absolu  i  Ij 
nothing  of  amperes  and  volts,  that  he  has  not  th<  slighti  I 
interest  in  wires  or  batteries  or  dynamo  machines.      \n<l  yi 

pages  of  his  Paper  which   bristle  with  mathen 
expressions  may  contain  a  story  which  to  us  is  ol 
interest,  only  the  author  cannot  talk  our  language,  and  we 
do  not  know  hi?.     We  have  all  mmon  sympathies. 

With  Mr.  Heaviside  we  are  in  the  company  of  a  very  clever, 
good-natured  elder  brother,  who  has  exactly  the  same  likings 
as  ourselves  for  all  sorts  of  experimental  work,  and  who 
tries  to  explain  deep  things  to  us  in  language  that  we  can 
understand.  Sometimes  he  cannot  get  down  to  our  level  : 
but  he  always  tries  to  do  so,  and  we  ought  to  try 
harder  to  second  his  efforts  than  we  have  hitherto  done.  It 
is  absolutely  certain,  it  has  been  proved  as  clearly  as  almost 
any  physical  fact  is  ever  proved,  that  electromagnetic  energy 
travels  through  the  space  external  to  a  wire,  and  not  m  the 
wire  itself,  as  we  used  to  believe.  Is  there  any  electrician 
who  does  not  know  this  ?  Is  there  one  of  us,  however  scorn- 
ful of  mathematicians,  who  would  not  give  a  deal  to  he  able 
to  see  clearly,  say  as  clearly  as  Mr.  Heaviside  sees  it,  how 
the  thing  occurs  '?  We  are  willing  to  give  a  good  deal,  but 
we  are  not  willing  to  give  all  that  we  possess,  and  that  is  the 
price  demanded  by  the  mathematician.  He  says,  you  must 
give  up  all  chances  of  obtaining  practical  knowledge  of  elec- 
trical things,  you  must  by  years  of  study  get  familiar  with 
elaborate  mathematical  expressions,  and  at  the  end  the  sort 
of  notion  which  you  will  have  obtained  is  the  notion  that  I 
have,  and  not  the  notion  that  you  think  you  may  have. 

What  Mr.  Heaviside  says  to  us  is  a  very  different  thing. 
He  will  probably  be  rather  angry  at  our  way  of  putting 
the  matter  ;  but  this  is  how  we  read  him.  Look  over  that 
elaborate  mathematical  Paper  again  ;  you  will  notice  in  page 
after  page  of  it  the  same  mathematical  expressions  endlessly- 
repeated,  for  the  benefit  solely  of  the  printer.  They  are  really 
very  few,  and  every  one  has  a  definite  and  very  interesting 
meaning.  Suppose  we  do  not  print  them  as  they  stand — let  us 
use  Mnemonics.  The  mathematicians  do  not  need  mnemonics; 
even  those  of  them  who  have  the  very  worst  memories  have 
become  so  accustomed  to  these  expressions  that  they  glance 
over  a  page  of  new  work  in  half  a  minute  and  understand  it 
all.  Here  is  a  frightful  expression  which  we  see  repeated 
in  every  other  page.  Well,  then,  let  us  (as  Maxwell  did) 
call  it  curl.  But  once  for  all  let  us  try  to  understand 
what  it  means,  and  we  all  at  once  discover  (like  M. 
.Turin. ux,  who  made  the  same  sort  of  discovery)  that  the  idea 
underlying  <  url  has  been  familiar  to  us  for  years,  and  that  if 
we  had  not  the  idea  we  should  know  nothing  whatsoever  about 
our  ordinary  practical  work.  The  Greek  mathematicians 
thought  it  well  to  make  their  pupils  spend  years  in  leading 
up  to  the  proof  of  the  47th  proposition  of  the  first  hook  of 
Euclid.  Would  there  be  great  harm  in  telling  pupils  a 
days  that  this  proposition  is  really  an  axiom,  and  so  save 
all  those  years  of  study?  We  study  for  two  reasons.  One 
is  this,  that  the  mere  study  is  a  mental  gymnastics  ;  the  other 
to  gain  knowledge.  The  best  kind  of  tudj  ives  both  know- 
ledge and  mental  power.      We  electricians  have  no  I 

d  power;  if  ever  practical  men  had  mi  nl 
in  [  degree  than  we,  we  should  like  to  hear  oi 

Bui  i  ven  our  best  friends  will  say  that  our  know 
goes  on  in  the  electromagnetic  field  is  rather  limited.      \  , 
then,  our  profession  may  he  relied  upon  in  give  us  an  intel 
lectual  training,  as  we  have  no  examinations  to  pa 
mathematical  tools  are  for  use,  not  show,  it  is  very  impor- 


tant  thai   those   tools  should    he    nl'    tin     wn\    best  and 
latest   labour-saving   main.     Our  teachers   aol  mi  the  prin 
ciple  tbi  only  use  such  tool- 

us  himself  can  make.       Prof.  Tait  is  of  opinion  that  no  man 
to  be  allowed  in  n  e  a  I  ihle  of  logarithms  until  after  he 
can  himself  calculate  logarithms.    W  bat  he  would 

allow  no  hoy  to  use  a  watch  mail  he  was  aide  to  make  one. 
achi  rs  nt  ours  gave  us  nil  the  Euclid  we  could  stand. 
How  unhappy  they  must,  be  in  not  being  able  to  teach  us 
multiplication  by  the  Trireme  method,  and  how  abominable 
it  must  seem  to  some  nl'  them  that  the  decimal  system  was 
ever  invented.  There  are  still  plenty  of  useless  jobs  to  be 
done  to  keep  hoys  dull.  Think  of  making  a  man  spend  one 
year  at  geometrical  conies  and  the  next  year  at  analytical 
conies,  and  dosing  him  with  more  and  more  perfect  proofs  of 
Taylor's  theorem.  These  are  the  memories  which  cause  an 
electrician  to  regret  bis  lost  youth.  Do  electricians  ever  need 
to  solve  a  triangle,  unless  it  is  a  simple  right-angled  one? 
Are  there  not  curves  more  interesting  to  us  than  conic  sec- 
tions? And,  seriously,  bow-ever  beautiful  Taylor's  Theorem 
may  he,  does  the  electrician  ever  need  it  ?  When  shall  we  see 
a  good  list  made  out  of  the  mental  tools  most  needed  by  the 
electrician  ? 

Mr.  Heaviside  has  already  taught  us  the  easy  use  of  some 
mathematical  tools  that  we  used  to  look  at  with  much  awe. 
He  has  nearly  succeeded  in  his  endeavours  to  make  us  sic 
clearly  the  results  which  follow  from  the  two  fundamental 
equations  of  electric  and  magnetic  force ;  he  has  given  us 
pictures  as  well  as  formuhe.  To  a  select  few  his  mathe 
matics  are  more  delightful  reading  than  the  "Autocrat  of 
the  Breakfast  Table,"  and  with  no  more  malice.  To  a  wider 
circle  his  prose  is  better  than  anybody's  "  Table-Talk." 


REVIEWS. 

The  Electric  Current.    By  R.  Mumjotox  WalmsIby,  D.Sc.  (T.on.), 

F.B  S.E.,  &c.  London  :  Cissell  ami  Co.;  Limited.) 
Writers,  especially  writers  of  technical  work?,  would  in  a 
measure  safeguard  themselves  from  irrelevant  criticism  and,  at 
the  same  time,  save  reviewers  no  little  trouble,  if  they  would 
only  be  good  enough  always  to  mention  in  the  course  of  their 
customary  prefatorial  remarks  the  class  of  readers  for  whom 
they  think  they  are  catering.  In  the  pre-technical  education 
age  this  was  perhaps  unnecessary.  In  those  days  a  scien- 
tific work  was  outwardly  and  visibly  either,  a  treatise,  a 
school  text-book,  or  a  popularly-written  exposition  of  scien- 
tific principles,  and  their  most  striking  applications.  Now- 
adays all  this  is  altered,  and  excellent  books  are  con- 
stantly being  published  for  the  edification  of  one  does  not 
exactly  know  whom.  The  author  of  "  The  Electric  <  'urrent " 
having  left  us  in  the  dark  on  this  important  point,  we  can 
only  surmise  that  he  intended  it  for  that  ever-increasing  class 
of  individuals  who,  having  mastered  at  school  or  at  evening 
classes  the  elementary  principles  of  electricity,  are  anxious  for 
business  leasons  or  love  of  knowledge  to  keep  in  touch  with 
the  latest  theoretical  and  industrial  developments.  This  class 
includes,  amongst  others,  those  about  to  enter  a  technical 
college,  lawyers,  barristers,  and  mechanical  engineers,  and 
to  such  we  can  certainly  recommend  Dr.  Walmsley's  book. 
It  is  up-to-date,  well-printed,  well-illustrated,  and  the  Bubjecl 
is  treated  with  c  insiderable  freshness,  to  prove  which  we  need 
only  say  that  tin.'  narrow  Hunts  imposed  by  the  title  are  rigidh 
adhered  to,  electrostatics  being  merely  mentioned  by  the  waj 
in  connection  with  Lord  Kelvin's  voltmeters. 

The  volume  is  divided  into  three  parts,  dealing  respectively 
with  the  production,  the  laws,  and  the  applications  of  the 
electric  current  Amongst  other  things  Tart  I.  contains  a  clear 
explanation  of  the  connection  between  heat  of  combination  and 
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electromotive  force,  together  with  tables  enabling  one  at  a 
glance  to  gauge  the  result  of  any  alteration  in  the  metallic 
elements  of  a  cell.  Thermo-electricity  also  is  dealt  with  in  an 
interesting  manner.  The  thirty  pages  devoted  to  "  Electro- 
Magnetism  "  form  at  once  an  excellent  summary  of  the  subject, 
and  a  striking  example  of  that  "  breathlessness  "  characterise ; 
of  so  many  latter-day  science  books,  in  which  everything  is 
given  a  practical  twist,  and  the  cream  of  everything  is  collected 
in  the  smallest  possible  space.  Starting  with  our  old  school 
friend  the  "  suspended  solenoid,"  the  reader  is  rattled  along 
past  corkscrew  rules  for  determining  the  direction  of  the 
magnetic  whirl  round  a  wire  carrying  a  current,  Sturgeon's 
and  Henrv's  electro-magnets,  B  and  H,  B  and//.,  and  hysteresis 
curves,  club-footed,  iron-clad,  Edison-Hopkinson  dynamo, 
Hughes'  printing  telegraph  and  Brush  arc-lamp  electro- 
magnets, being  confronted  at  the  end  of  the  rush  with  that 
strange  looking  vaiiety  of  the  electro-magnet,  the  octopus- 
thaped  field-magnet  of  Mr.  Mordey's  alternator. 

Part  II.  is  mainly  devoted  to  the  measurement  of  the  electric 
current,  and  contains  amongst  other  items  a  lucid  and  detailed 
description  of  Mr.  Boys'  radiomicrometer.  We  may  mention 
in  connection  with  this  section  that  tt,  2ir  and  4tt  dance  in 
and  out  without  any  explanation  of  their  strange  behaviour, 
and  since  on  p.  436  it  is  thought  necessary  to  point  out  in  a 
footnote  the  elementary  fact  that  it  represents  the  ratio  of  the 
circumference  of  a  circle  to  its  diameter,  one  would  have 
thought  that  a  fortiori  "the  exits  and  entrances"  of  277  and 
4ir  needed  elucidation. 

Part  III.  is  extremely  well  up  to  date,  perhaps  too  much  so, 
since  such  comparatively  untried  processes  as  electric  tanning 
and  the  electrical  purification  of  sewage  figure  among  the 
latest  actual  applications  of  the  electric  current. 

Readers  with  an  elementary  knowledge  of  electricity  and 
desirous  of  gaining  in  an  expeditious  manner  further  insight 
will  do  well  to  read  "  The  Electric  Current." 

Electricians  and  Their  Marvels.    By  W.  Jerrold.    (London :  S.  W. 

Partridge  and  Co.) 
As  a  small  book  of  lightly-written  and  interesting,  but  by 
no  means  accurate  literature  for  schoolboys  who  are  interested 
in  the  applications  of  electrical  science,  this  work  may,  per- 
haps, find  a  fitting  place.  It  may  be  conceded  that  in  kindling 
the  first  spark  of  love  for  science  in  a  youngster's  breast  it  is 
more  necessary  to  be  entertaining  than  accurate,  better  to  be 
amusing  than  strictly  up-to-date.  The  boy,  it  may  be  said, 
will  have  plenty  of  time  to  get  rid  of  his  false  impressions  after 
the  thirst  for  any  sort  of  impressions  at  all  has  been  created  in 
him.  If  so,  there  will  be  no  objection  to  letting  him  read  the 
little  book  before  us,  for,  though  there  are  many  things  he  will 
have  to  unlearn  and  impressions  he  will  subsequently  have  to  get 
rid  of,  he  will  very  likely  enjoy  its  perusal.  We  cannot  admire 
the  author's  choice  of  material,  in  some  respects  ;  and  there  is 
a  great  deal  of  reference  to  the  superstitious  and  erroneous 
ideas  of  the  ancients  which  can  serve  little  or  no  useful 
purpose.  Edison,  of  course,  gets  the  lion's  share  of  the 
author's  notice,  his  many  electrical  and  distinctly  non-elec- 
trical inventions  being  equally  belauded  ;  but  Morse,  Tyndall, 
Siemens,  and  others,  are  noticed,  and  the  reference  to  "  Sil- 
vanus  P.  Thomson  "  may  do  duty  for  two  distinct  eleotriciaus, 
or  more,  if  for  any.  The  book  is  fully  illustrated,  and  is 
bound  in  pictorial  covers. 

Provisional  Orders  of  the  Board  of  Trade.  By  Fbahois  .1. 
Crowther.  Second  Edition.  (London:  Jordan  and  Son 
From  a  cursory  glance  at  the  second  edition  of  this  excel- 
lent little  manual,  it  might  be  supposed  thai  it  was  in  danger 
of  losing  one  of  its  best  features,  namely,  compactness  ;  since 
the  less  than  fifty  pages  of  the  original  edition  are  expanded 
into  nunc  tlnm  one  hundred  iii  the  second,     [noreaae  in  bulk 

has,  however,  in  this  instance  not  I a  gained  ut  the  expense 

of  clearness.  In  the  first  edition  the  various  steps  to  bo  taken 
in  connection  with  the  procuring  of  a  Provisional  Order  wore 
usefully  arranged  In  order  of  date,  bul  the  references  to  the 
various  kinds  of  Orders  were  jumbled  together.  Inthepn  lent 
edition  the  different  kinds  of  Orders  are  dealt  with  in  separate 
sections,  resulting  in  considerable  repetition,  but  also  in  greater 
ease  of  reference. 


NOTES   ON   ROTATORY   FIELD  MOTORS. 

BY    PROP.    SILVANTJ8   P.    THOMPSON,    D.SC,    F.R.S. 

The  following  notes,  compiled  for  the  use  of  students  at 
the  Technical  College,  Finsbury,  are  printed  as  being  probably 
of  service  to  others  in  aiding  their  comprehension  of  the 
operation  of  this  little-understood  class  of  machinery. 

1.  Elementary  Theory  of  Rotatory  Field  Motors. 

It  is  assumed  that  a  rotatory  magnetic  field  can  be  pro- 
duced in  known  ways  by  the  proper  combination  of  polyphase 
currents,  whether  2-pluse  or  3-phase.  It  is  desired  to  know 
the  relations  becween  the  spaed  of  revolution  of  the  maguetic 
field,  the  speed  of  the  revolving  part  of  the  machine,  the 
torque,  and  the  efficiency  of  the  machine. 

Let  9.  stand  for  angular  speed  of  the  rotatory  magnetic  field 
=  2  it  n  in  a  bipolar  machine,  or  =  2  it  n  -4-  m,  w  here  m  is  number 
of  pairs  of  poles  if  machine  is  multipolar  ;  and  n  is  the  frequency 
of  period. 

Let  oi  stand  for  angular  speed  of  the  rotating  part,  or  rotor 
of  the  machine,  =  2  —  re.„  where  re.,  is  the  actual  number  of  turns 
per  second  ;   (or,  2  -  n.,^  m  for  a  multipolar  machine). 

Let  T  stand  for  the  torque  between  the  fixed  part  (or  stator), 
and  the  turning  part  (or  rotor). 

Let  W  stand  for  the  power  (total  watts)  communicated  by 
the  stator  to  the  rotor. 

Let  v>  stand  for  the  power  (useful  watts)  actually  used  in 
turning  the  rotor. 

12  -  w  is  the  slip  of  the  rotor  with  respect  to  the  field,  or  is 
the  difference  of  their  angular  speeds.  If  the  field  has  an 
angular  speed  Q  -  u  greater  than  that  of  the  rotor,  it  is  clear 
that  the  inductive  action  on  the  circuits  of  the  rotor  will  be 
exactly  the  same  as  if  the  rotor  were  revolved  backwards  with 
a  speed  P.  -  o>  while  the  field  stood  still. 

W  -  iv  is  the  power  wasted  in  heating  the  conductors  of  the 
rotor,  since  it  is  the  difference  between  the  total  power  supplied 
to  the  rotor  and  the  power  it  utilises. 

Now  W  is  proportional  to  T  and  to  P-,  and,  therefore,  by 
choosing  suitable  units  may  be  written  W  =  T  12. 

And  w  is  proportional  to  T  and  <o,  and  may  be  written 
w  =  Tu. 

Hence,  dividing  the  last  equation  by  the  preceding, 
w  _  w 
W~!? 

From  this  we  see  that  the  efficiency  of  the  rotor  is  the  same  as 
the  ratio  of  the  two  speeds. 

Further,  the  rotatory  field  motor  is  simply  a  sort  of  running 
transformer,  of  which  the  stator  and  rotor  windings  constitute 
respectively  the  primary  and  secondary.  Now,  if  u  were  made 
=  12  there  would  be  no  induced  currents  in  the  rotor  oonduo tors, 
the  stator  would  then  simply  act  as  a  choking  coil;  hence, 
it  follows  that  if  the  condition  of  supply  of  the  primary  currents 
is  that  of  constant  voltage,  the  magnetic  ilux  through  the 
machine,  rotating  with  speed  12,  will  have  an  approximately 
constant  value  at  all  loads,  just  as  the  flux  in  the  core  of  an 
ordinary  transformer  has.  Further,  if  there  is  very  little  mag 
netic  leakage  in  the  gap  between  stator  and  rotor  (as  is,  indeed, 
the  case  in  well-designed  motors)  neither  the  primary  circuit 
nor  the  secondary  circuit  will  have  any  appreciable  self-indue 
tion,  and  the  currents  in  the  rotor  conductors  will  be  in  phase 
with  the  electromotive  forces  induced  in  them.  Whence  it 
results  that  the  maximum  currents  in  them  will  always  ocour 
when  the  conductors  are  in  thai  pari  of  the  field  where  the 

Ilux  density  is  a  maximum,      And   as   the   ilux  is  constant   at   all 

loads,  it  follows  ili.it  the  torque  will  he  proportional  to  the 
currents  in  the  rotor.  But  those  are  proportional  to  the  slip 
i>  u;  hence,  also,  it.  follows  that  T  will  be  proportional  to 
!2  ...,  mid  may  bo  written  T=  '•  l"  '"'•  where  /•  is  a  constant 
depending  on  the  strength  of  the  field,  the  radius  of  the  rotor, 
and  the  length  and  resistance  of  the  conductors  of  the  rotor. 
We  may  now  write 

useful  watts  W  = /• .  m  (!' 
total  watts  W-'  .  "." 

wasted  watts  W  -  a    '  .  (fl    ">).- 
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Hence  we  may  at  once  apply  the  now  well-known  diagram  of 
motor  efficiencies,  by  drawing  (Fig.  1)  a  square  A  B  C  D,  having 
its  side  A  I>  numerically  equal  to  i.\  and  cutting  off  a  piece, 
B  F,  equal  to  to.  The  area  A  F  H  1)  represents  the  to*  \\  wa'ts 
supplied,  the  area  A  F  G  K,  or  G  L  C  11,  tho  watts  utilised,  and 
the  square  KG  11  D  tho  watts  wasted  in  heating  the  con- 
ductors of  the  rotor.  The  efficiency  will  approach  unity  as  F 
moves  up  toward  A  ;  and  the  output  will  be  a  maximum  when 
w  =  $  !?,  the  efficiency  being  then  only  50  per  cent. 

In  good  modern  rotatory-field  motors  the  slip  is  only,  at  the 
most,  about  4  per  cent,  except  for  very  small  sizes  of  machine, 
where  it  may  be  10  per  cent,  at  full  load. 

In  the  above  investigation  no  account  has  been  taken  of  the 
loss  due  to  heating  in  the  conductors  of  the  primary  or  stator 
circuit.  This,  like  the  ordinary  C-ll  loss  in  the  exciting  cir- 
cuit of  any  dynamo,  is  but  a  small  percentage  of  the  whole 
energy  supplied.  Xeither  has  any  account  been  taken  of 
hysteresis  losses  in  the  iron  of  the  stator,  which  also  have 
to  be  supplied,  as  it  were,  by  additional  excitation,  but  are 
small  in  a  well  designed  machine.     Losses  by  hysteresis,  or  by 


eddy-currents  in  the  iron  of  the  rotor  will,  like  the  friction  of 
the  journals,  deduct  from  the  available  power,  but  these  are 
necessarily  very  small  since  the  reversals  of  magnetism  in  the 
rotor  are  proportional  not  to  il  but  to  12  -  o>. 

2.  Restn/TANT  Magnetic  Flux  in  Motor. 

It  was  pointed  out  above,  from  consideration  of  transformer 
analogies,  that  the  magnetic  flux  in  the  motor  is  of  approxi- 
mately constant  value  at  all  loads.  Further,  it  can  be  shown 
to  be  a  consequence  from  the  law  of  hysteresis  that  (in  a 
bipolar  motor)  the  flux  through  the  rotor  core  will  be  of  ap- 
proximately uniform  density,  and,  therefore,  that  in  the  gap 
between  rotor  and  stator  it  will  be  distributed  with  a  density 
which  varies  as  a  sine  function  around  the  periphery  from  point 
to  point,  though  constant  at  all  loads,  and  rotating  with  speed 
il.  Let  the  density  of  this  flux  in  the  direction  in  which  it  is 
a  maximum  be  called  B.  This  flux-density,  like  the  flux- 
density  in  a  transformer  core,  is  the  result  of  the  magnetising 
actions  of  both  the  primary  and  the  secondary  windings.  Kapp 
has  given  a  discussion  of  the  reaction  which  may  be  sum- 
marised as  follows  : — 

Take  a  line,  B,  to  represent  (Fig.  2)  the  maximum  of  the  tlux- 
density  in  the  motor;  it  may  be  considered  as  revolving  around 
one  end  as  a  centre.  This  field  is  due  to  the  joint  action  of  the 
impressed  field  excited  by  the  primary  currents  in  the  stator, 
and  of  the  induced  field  excited  by  the  secondary  currents  in 
the  rotor.  These  rotor  currents  are  in  phase  with  the  resultant 
field  (if  there  is  no  magnetic  leakage),  proportional  to  it,  and 
to  the  slip.  They  tend  to  produce  a  cross-magnetising  reaction. 
They  may  be  represented  by  a  length,  i,  set  off  along  the  side 
B.  This  current  i  tends  to  produce  a  cross-magnetising  field 
proportional  to  itself.  Let  the  line  c  at  right  angles  to  B 
represent  this  cross  field.  Here  c  =  ki  where  Jc  is  a  coefficient 
depending  on  construction.  Complete  the  triangle  Bca  by 
drawing  the  line  a.  Then  a  represents  in  magnitude  and 
phase  the  magnetic  field  that  must  be  impressed  by  the 
primary  currents  in  the  stator,  siwe  B  is  the  resultant  of 
a  and  c. 

Further,  since  the  torque  is  proportional  to  both  B  and  i  — 
that  is  to  Baud  c — the  area  of  the  triangle  «  B  c  will  represent 
tho  torque, 


Moreover,  since  i  is  proportional  to  the  slip,  and  to  B,  and 
to  a  constant  depending  inversely  on  the  resistance  U  in  tho 
rotor  circuit,  wo  may  write  : 

Bxslip 


K 
or  slip  = 


iR, 
B 


and  substituting  e  :-/.•  for  i, 

slip  = 


B*  V 

but  c  ~  B  is  tan  \i,  hence  slip  is  proportional  to  H  tan  ji. 


3.  Conditions  of  Operation. 

There  are  three  chief  stages  of  operation  to  be  considered  ; 
and  for  the  present  we  will  consider  the  supply  voltage 
constant,  and  the  machine  devoid  of  magnetic  leakage. 

(i.)  Starting. — Here  oj  =  0,  and  slip  =  12.  Rotor  currents 
enormous,  primary  currents  also  enormous.  Therefore,  fi  the 
angle  of  phase-difference  between  primary  currents  and  resul- 
tant field  very  large.    Torque  enormous  if  no  magnetic  leakage. 

(ii.)  Running  at  Light  Load. — Here  <■>  is  very  nearly  equal  to 
$2;  and  as  slip  is  small,  rotor  currents  will  be  small,  and  their 
reaction  small.  Angle  (i  will  be  small,  and  a  will  not  be  much 
larger  than  B. 

(Hi.)  Running  with  Heavy  Load. — Here  12  —  m,  the  slip,  must 
be  considerable  enough  to  allow  of  the  generation  in  the  rotor 
of  currents  considerable  enough  to  produce  the  necessary 
torque  at  the  actual  speed  of  rotation. 

In  addition  to  the  above,  if  the  speed  is  artificially  brought 
up  to  synchronism  by  supplying  from  without  power  to  over- 
come friction,  &o.,  there  will  be  no  rotor  currents  and  no  torque. 
If  the  speed  is  artificially  increased  beyond  this,  so  that  the 
rotor  runs  faster  than  its  field,  power  will  be  consumed  in 
driving  it,  and  it  will  act  as  a  generator,  pumping  back  current 
into  the  supply  network,  as  pointed  out  by  various  writers. 
4.  Starting  Torque  if  Impressed  Field  is  Limited. 

Suppose,  now  that  for  any  reason  (notably  in  consequence 
of  even  a  small  amount  of  self-induction  in  either  stator  or 


Fro.  3 


rotor,  such  as  would  occur  if  there  is  any  magnetic  leakage)  the 
impressed  field  a  is  limited  in  value.     This  will  jn  fact  be  the 
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case  if  even  without  interior  self-induction  or  leakage  the 
supply  is  not  at  constant  voltage.  Then,  when,  as  at  start- 
ing, the  slip  is  great,  the  triangle  a  B  c  will  become  of  the  form 
of  Fig.  3  ;  for  if  slip  is  proportional  to  11  tan  fi,  and  11  is  small, 
tan  fi  must  be  very  great,  or  /J  will  be  near  90 ',  and  the  torque 
(represented  by  the  area)  will  be  very  small.  If  we  increase  11 
we  necessarily  decrease  tan  ji,  making  B  greater  and  the  area 
greater,  and  so  get  a  greater  starting  torque.  This  is  why 
introducing  a  non-inductive  resistance  into  the  rotor  circuit  at 
starting  enables  the  machine  to  start  with  a  greater  torque. 

5.  Relation  between  Torque  and  Slip. 
In  order  to  get  an  equation  for  the   torque  in  terms  of  the 
slip,  and  the  resistance  of  the  rotor  wo  note  that  from  Fig.  2 
it  follows  that 

c  =  a  sin  /i, 
and  B  =  a  cos  ji. 

i; 


Now,    from    the  equation   slip  =  -—  .. 


we  get 


slip 
II 


/■  = 


[3. 


Therefore,  by  merely  altering  the  scale  of  Fig.  2,  we  can  rename 
the  sides  of  the  triangle  as  shown  in  Fig.  4,  where  s  stands  for 
the  slip. 


From    this    we    see    that    sin  ft  = 


i; 


7R2  +  s2 


,    and    cos  fi 


S/1^  +  S2 

Therefore  the  torque  T,  which  is  proportional  to  c  x  B,  is 
proportional  to  a2  sin  fi  cos  fi ;  and,  therefore,  writing  <y  as  a 
constant  depending  on  construction,  we  have 

T-7.     °*   . 
'   R2  +  s2 


And  here  we  are  also  assuming  that  ",  the  impressed  field, 
is  constant  ;  or  that,  in  either  words,  tin'  condition  of  supply  is 
no  longer  that  of  constant  voltage  without  magnetic  le 

If  we  wish  to  see  graphically  what   this  equation  meai 
i|  out  t  he  relat  ion  bet  with  t  and  •  as  a  oui 
a  di  finite  value  for  R 

T  ike  the  line  0        Fi  n  pri  sent  tl 

of  the  m  rMi.  tic  I'n  to  repre 

sent  the  Bpeed  of  tin'  motor.     Then  the  rem  tinder,  Q  \,  repre 

sents  tin'  Blip    Tl 

from  x    'I'll"  vertical  ordinati     then  repn   enl  1 1 

torque  rb  calculated  from  the  equal I i'or  •  t  imple,  when  Q  \  is 

taken  a      .  P  Q  is  plotted  to  repn  tent  theoorres] ting  value  of 

T.  Thus,  we  get  a  curve  X  P  tv  beginning  at   \  when  the  slip  is 
zero,  which  rises  Steeply,  ind  diet  awaj 


to  the  value  0  t,  which  is  the  torque  at  starting.  The  torque 
has  a  certain  maximum  value  for  which  /5  =  45  .  It  will  be 
noted  that  the  steep  end  part  of  the  curve  is  nearly  straight, 
being  an  asymptote  to  a  straight  line  which  would  represent 
the  relation  between  torque  and  slip  if  the  magnetic  field  is 
constant  and  there  were  no  magnetic  leakage.  In  fact,  this 
lines  corresponds  to  the  expression  T  =  6  (it  -  u>)  in  the  first 
paragraph  of  the^e  notes.  Or  if  in  our  present  equa- 
tion   wo    consider    values    of    s    which    are    small    compared 


with    Ii,    the    equation    might    be    written    T  = 


1  R 


At  the 


other  end  of  the  curve,  where  slip  is  great,  the  curve  is 
hollow.  Here  we  may  approximate  by  supposing  that  s  is 
very  great  compared  with  11,  or  that   R2  is  small  compared 

with  s2j  in  which  case  the  equation  reduces  to  T  =  g     .     This 

s 
is  the  equation  to  a  hyperbola  (also  shown  in  dot).     When  the 
motor  is  at  rest  s  =  ll,  or  0  Q  =  zero,  giving  at  O  tl  the  value 

T  =  5  — .    That  is  to  say,  at  starting  the  torque  is  proportional 

to  the  resistance  of  the  rotor.  If  we  then  assign  a  higher 
value  to  11,  and  plot  out  a  new  set  of  ordinate?,  we  obtain 
a  new  curve  (shown  in  dotted  line)  which  also  starts  at  X, 
rises  to  a  maximum  of  the  same  height  as  before,  and  then 
falls,  but  this  time  to  t.,.  The  effect  then  of  introducing  more 
resistance  is  to  raise  the  torque  at  starting  ;  but  it  also  has  the 
effect  of  causing  the  maximum  torque  to  occur  when  the  slip  is 
greater.  The  motor  gives  out  practically  the  same  power  as 
before,  but  runs  with  a  greater  difference  of  speed  between  its 
speed  at  light  load  and  its  speed  at  full  load.  And  the  effi- 
ciency at  full  load  is  diminished.  If,  with  a  5  per  cent,  slip 
aud  a  95  per  cent,  efficiency,  we  do  not  get  a  sufficient  starting 
torque,  we  can  get  it  by  introducing  resistance,  and  contenting 
ourselves  (at  full  load)  with,  say,  a  10  per  cent,  slip,  and  a  90 
per  ceut.  efficiency.  And  one  understands  the  reason  for  the 
modern  device  of  constructing  the  rotor  so  that  a  resistance 
em  be  put  in  at  starting,  and  theu  short-circuited  as  soon  as 
the  rotor  has  got  up  a  fair  speed. 


A  CURIOUS    MAGNETIC    PHENOMENON. 

In  the  course  of  some  experiments  made  at  the  Central  Tech 
nical  College,  early  in  1890,  to  investigate  the  nature  of  the 
field  in  the  air  gap  of  a  magnet  for  a  d'Arsonval  galvanometer, 
Mr.  C.  O.  Lloyd  noticed  that  when  a  magnet  is  broken,  aud  the 
pieces  are  put  tightly  together,  there  is  not  only  a  consequent 
point,  or  at  all  events  a  leakage  of  lines  of  force  at  the  fracture, 
but  there  is  an  image  or  ghost  of  a  similar  consequent  point, 
symmetrically  situated  with  respect  to  the  general  shape  of  the 
whole  magnet.  We  have  received  from  Prof.  Ayrton  a  report 
a  the  time  by  Mr.  Lloyd,  and  illustrated  by  a  number  of 
diagrams.  These  have  been  reproduced  from  the  original  iron 
filings  by  the  following  ingenious  method.  A  sheet  of  card- 
b  ml  was  covered  with  a  thin  layer  of  paraffin  wax,  and 
the  filings  were  dusted  on  and  tapped  in  the  usual  way.  A 
gas  flame  was  lightly  passed  over  the  surface,  and  thus  fixed 
the  tilings.  A  sheet  of  black  carbon  manifolding  paper  was 
laid  on  the  filings,  and  a  piece  of  white  paper  on  this.  The 
paper  was  rubbed  with  aomething  hud  and  smooth,  ami  many 
good  impressions  could  be  thus  taken.  rnfortunatelv,  these 
reproduotii  ns  are  not  very  sharp;  the  original  filing  diagram?, 
if  they  had  been  acoessible,  would  have  enabled  us  to  securo 
better  ph 

In  each  of  the  accompanying  diagrams  the  actual  fracture 

net   is  mi  the  right   hand,  and  the  "image"  on  the 

left.    The  :o  bual  fracture  is  oonoave  towards  the  middle  of  the 

er(  and  the  " image "  is  similarly  disposed,  as  if  it  were  an 

optical  reflection,    The  following  is  an  eztraot  from  Mr.  Lloyd's 

report  on  his  experiment : — 

\     ii    earned  a  liltli    doubtful  whi  i hei  i  i  not    this'  v 
dental  i  ■  I  peat  all  the  condition 

i 
Ed.  / 
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uet.     For  this  purpose  I  proi  ured  a  brofci  a  m , 

the  break  being  at  A.     [wouudil   from    \    Lo  B    with  aboul   SO  turns  of 
'tout   v ■  '  I  I  sting    the   magnetic) 

circuit   in  the!  uare  with  several   pieces  of  n 


was  Fig.  5  with  the  two  halve    loosely  pu  I    I  ether,  and  Fig.  6  when  put 

tightly  together,  and  the  accuracy  with  wl  us  phenomena 
observed  are   repeated   is      u 

result.     There   is,   indeed,   a    marked  :    crack 


similarly  situated  at  the  opposite  end  of  the  magnet,  and  a  shifting  of  the 
consequent  poles  to  the  far  side  of  this. 

Tightening  the  crack,  as  observed  before,  seems  to  make  the  sympathy 

more  marked,   while  taking  a  little  distance  seems  to  destroy  it. 


.-      " 


Image. 


T 


My  pencil  drawings,   howevei  wthat  it    reapprars  when  the 

two  parts  are  verj  farapart.  These,  and  other  points,  can  onlj  be  een  by 
furl  her  expei  im 

wound  it  with  a  similar  coil  over  aboul  a  third  of  il  leu  ;th  ;,i  the  middle, 
and  passed  60  amperes  round  it,  with  the  result  that  there  was  no 
change  in  it. 

Prof.  Ayrton  has  recently  repeated  riments,  and 

finds  that  fine  iron  filings  and  a  rather  strong   field  an 
sary  to    bring   out   the   effect.     Mr.    Lloyd    appears   to  have 
obtained    his   diagrams   just    after    removing   a    magn 
solenoid  carrying  some  thousands  of  ampere  turns.     The  effect 
is  very  remarkable,  and  if  only  for  the  reason  that,  at  present, 
no  explanation  whatever  is  apparent. 


Royal  Society. — The  following  Papers  were  down  f 
ing   yesterday:    Prof.    A.    Schuster,    K.K.S.   and    W.    Gannon, 
"  Determination  of  the  Specific   Heal  of  Water  in   I 
Inteinational  Electric  Units."    W.  E.Wilson  and   P.  I,  (day, 
"On  the  Temperature  of  the  Carbons  of  the  Electric  Are,  with 
a  Note  on  the  Temperature  of  the  Sun." 

*  That  is  "  im ...  e. 


RESEARCHES  ON  THE  OCCLUSION  OF  ELECTRO- 
LYTIC GASES  BY  POROUS  BODIES,  ESPECIALLY 
BY  METALS  OF  THE  PLATINUM  FAMILY  :  ITS 
APPLICATION  TO  GAS  BATTERIES  AND  PRESSURE 
ELECTRIC  ACCUMULATORS.* 

I'l      I  •     '    Ml   III  II       l\|.     I   .     \  K 1. 1:  M    . 

It   is  well  known  that   n  water  with  platinum 

'is,   the  hydrogen  and  oxygen    eparated  by  the  current  do 
not  appear  immediately  aft  is  made.     Further,  after 

the  circuit  has  been  broken,  adiffei  ntial  persists  between 

the  two  electrodes,  so  that  if  we  circui  h  a  conductor 

there  is  a  current  in  the  reverse  direction  to  the  one  wbi 
originally  passed  through  the  voltami  er.     These  effects  are  ex- 
plained  by  the   recombination  oi  en  and  oxygon  gas 
occluded  by  the  platinum.     Theduration  btained 
is  very  short. 

We  thought  that  by  taking  as  tkctiodes  substances  capable  of 
storing  a  large  amount  ol  ga  .  then  irould  be  ome  likelihood  of 
better  effects  from  the  point  of  view  of  the  duration 
and  amount  of  the  discharge  current,  without  at  the  same  time  meet- 
ing with  the  inherent  inci  nveniences  of  the  Grove  gas  1  at  tin  ,  h  hah 
only  has  a  very  small  output,  owing  to  its  large  internal  resistance 
and  the  slowness  with  which  the  recombination  of  the  free  gases 
tikes  place.  We  first  cf  all  tiied  spongy  platinum.  We  enclosed 
about  6  grammes  of  this  in  two  small  bags  of  silken  material,  into 
each  of  which  passed  a  platinum  leading-in  wire.  These  bags,  placi  d 
in  water  acidulated  by  sulphuric  acid  to  the  extent  of  ,',,th,  and  con- 
nected to  the  poles  of  a  battery,  were  saturated  with  gas  liberated 
by  the  passage  of  the  current,  and  furnished  a  discharge  far  more 
powerful  and  prolonged  than  that  which  would  have  been  obtained 
by  using  the  same  weight  of  platinum  in  the  ordinary  me  allic 
non-spongy  condition. 


I'n..  1.— Platinum  Curves. 

The  apparatus  working  in  this  way  just  like  a  veritable  occluded- 
gai  battery.  We  thought  that  great  pressure  would  increase  the 
absorptive  power  of  the  spongy  platinum.  To  verify  this  wo 
the  apparatus  in  a  steel  vessel,  and  by  means  of  an 
hydraulic  pump  we  applied  pressures  up  to  600  atmospheres.  As 
we  anticipated,  the  duration  of  the  discharge  euro  ; 
greatly  with  the  pressure.  The  apparatus  had  become  a  storer  of 
electrical  energy,  useful  for  capacity,  electromotive  force,  and  out- 
put measurements. 

The    curves    Fig.     1     give    the     results      obtained     with      an 
apparatus    containing    Ii   grammes    of  spongy    platinum,    and  dis- 
ci   through  a  circuit   of  2  ohms.      The  abscissie   arc  current 
be,  and  the  ordinates  time  in  minutes.      It  will  be  seen  that 
at  atmospheric  pressure  the  duration  of  the  discharge  is  only  about 
nils.     The  initial  electromotive  force  of  IS  volt  falls  con- 
When    we  work   at    higl    r  ■  ■   the   discharge   cui 
gradually                    and  exhibits  three  phases.      (1)  A    period  of 
11  f..:l. wi.l    by  a  slight    increase  of  current, 
of  constant    current.      The  amount  of  this  current  inci 

slight]}  d  the  eh  ctromol  i\  e 

about  I  volt.  '■     i  rapid  than  thi 

If  we  calcula  ttj  of  this  accumulator  we  find  that   1 

kill  gran  -  y  platinum  can   sb  re  5G 

Now.  the  practical  capacity  of  com- 
'.io:s  varies  from  10  to  20  ampere-hours  per 
0  the  amount    oi    the  discharge  current  it  may 

imme. 
No.  20. 

.  ire  we  givi 

i 
■  mI.    It  is  well 
kuowu  i 

: 

pei  in  win.  Ii  i :  ■ 
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From  the  commencement  of  our  experiments  we  observed  that 
when  using  equal  quantities  of  spongy  platinum  at  either  pole,  the 
liberation  of  the  hydrogen  bubbles  occurred  much  sooner  than  that 
of  the  oxygen  bubbles.  We  concluded  that  in  order  to  obtain  the 
best  results  from  a  given  weight  of  material  it  was  necessary  to 
divide  it  unequally  between  the  two  poles.  We  found  that  the 
proportion  to  adopt  was  three  parts  at  the  negative  pole  against 
one  part  at  the  positive  pole. 

Finally,  we  endeavoured  to  ascertain  something  as  to  the  efficiency 
of  the  arrangement;  that  is  to  say,  as  to  the  ratio  of  the  quantity  of 
electricity  restored  on  discharged  to  that  supplied  during  the  charge. 
We  found  that  this  efficiency  reached  very  high  values  (95  to  98 
per  cent.)  when  the  charge  was  not  pushed  to  the  last  limits,  and 
when  it  was  immediately  followed  by  the  discharge.  When  these 
conditions  are  not  fulfilled,  the  charge  is  gradually  dissipated  on 
open  circuit  and  the  efficiency  is  reduced. 

We  investigated,  in  the  same  manner,  other  metals  of  the 
platinum,  group.  M.  Joly,  director  of  the  chemical  laboratory 
of  the  Ecole  Normale  Superieure,  where  these  researches  were 
carried  out,  was  good  enough  to  specially  prepare  for  us  the 
necessary  quantities  of  metal  in  a  state  of  great  purity. 

Iridium  gave  results  exactly  analogous  to  platinum.  Ruthenium 
is  slightly  attacked  at  the  positive  pole  by  the  acid  solution,  which 
becomes  a  deep  brown  colour.  In  spite  of  this  it  also  occludes 
electrolytic  gases,  and  makes  an  accumulator  the  capacity  of  which 
increases  with  the  pressure.  But  its  electromotive  force  is  not  con- 
stant. It  falls  continuously  from  1"6  volt  to  zero  without  showing 
any  tendency  to  remain  stationary  at  any  moment  during  the  dis- 
charge, and  this  just  as  much  at  a  pressure  of  100  atmospheres  as 
at  atmospheric  pressure.  Of  all  the  metals  like  platinum,  palla- 
dium is  the  one  that  yielded  the  most  interesting  results.  Its 
oecluding  properties  for  hydrogen  are  well  known  since  Graham's 
experiments.  This  physicist  found  no  trace  whatever  of  oxygen  in  his 
experiments  with  sheets  and  wires  of  this  metal.  We  also  were 
able  to  observe  that  an  accumulator  formed  by  two  sheets  of  palla- 
dium only  possesses,  even  under  great  pressure,  an  excessively 
small  capacity,  and  this  owing  to  the  almost  immediate  saturation 
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Fig.  2.— Gold  Curves. 

of  the  positive  sheet,  which  liberates  oxygen  the  momentthe  circuit 
is  c!os<  d.  By  using  spongy  metal  (obtained  by  the  calcination  of  the 
cyanide)  the  results  obtained  were  totally  different,  and  we  achieved 
results  much  superior  to  those  given  by  other  metals  of  the  plati- 
num species.  Even  at  the  ordinary  pressure,  the  accumulator 
after  having  given  a  rapidly-falling  discharge  current  followed  by  a 
slight  rise,  yieldi  •  !  then  a  constant  supply.  Platinum  sponge  only 
did  this  at  a  pressure  nf  from  20  t"  30 atmospheres.  As  the  pres- 
sure increases,  the  fame  general  effects  as  with  platinum  are 
observed,  but  for  equal  pressures  and  weights  <>f  active  material 
the  capacity  of  the  accumulator  is  three  to  four  times  greater. 
Thu  ,  at  a  pressure  of  600  atmospheres,  the  capacity  reaches  170 
ampere  hours  per  kilogramme  of  spongy  palladium. 

<  i  < »]  1 1  precipitated  from  the  chloride  by  sulphurous  gas  has  also 
been  found  to  be  a  useful  material  with  which  to  make  an  accumu- 
lator having  a  variable  capacity  according  t<>  the  pressure.  Its 
capacity  is,  however,  li  ss  than  that  <>f  palladium  or  platinum.  The 
form  of  the  di  I.     2)   moreover,  is  somewhat  different 

to  thai  "i\  ''ii  by  1  he  e  mel  1 

Finallj     vitl     ilver,  tin,  nickel  and  cobalt,  tested  under  tin 

condition  .  1  I il  ■  place  at  I  lie  poi  itive  pole.     'I'll.' 

.  unc  1    the  cast      ith  carbon  in  its  1    1    true  there  i 

a  certain  stora  1        a  I  In  ie   bodies,  but   a  high 

pressin  a  1  The  effeel    oh 

probably  due  ind,  1  imilai  to  thai  t,,  w  Inch 

I  11      I  he     e  I     e     oi       e  11  l,i,|i 

in  partii  11   1    1 1                1  positive  pole  is  not 

after  the  electrodi    i      ituratod,  pure   oxygen,  but   a  mixture  "t 

irbonic   acid.      This 

jiiieni  .in'  Hen  inn:  alrea  ced. ' 

To    am  up      imong  tht  tigatod  onlj 
tin    nobli    mi  t.'ii  .  -  I 
i  composition, 

seem   suitable   f,  ,1    llle    pill  p    36  Oi 

the  capacity  of  which  increases  with  the  pree  ure.     In  tin 
LV  and  Pochard  | 


some  of  those  metals,  the  capacity  may  reach  high  values,  markedly 
superior  to  those  which  is  obtained  in  current  practice,  with  the 
commercial  lead  accumulator. 


M.  Berthelot  points  out,  in  connection'with  the  preceding  interest- 
ing communication,  that  platinum,  palladium  and  analogous  metals 
form  when  cold  with  free  hydrogen  and  oxygen,  and  especially 
with  the  first  body,  true  and  definite  combinations.  Platinum 
especially  gives  rise  to  two  successive  hydrides,  the  one  stable 
up  to  about  200°,  the  other  dissociating  when  cold  ;*  it  is  par- 
ticularly the  latter,  the  formation  of  which  is  influenced  by 
pressure.  We  have  here  true  chemical  combinations  and  not,  as 
was  once  supposed,  gases  occluded  or  condensed  in  virtue  of  some 
mysterious  property.  The  existence  of  these  combinations  and  the 
reciprocal  actions  between  the  hydrogenated  and  oxygenated  com- 
pounds of  the  noble  metals  explain  the  formation  of  the  accumu- 
lators which  our  colleague  has  just  discovered,  and  also  the  electric 
current  generated  between  two  platinum  electrodes  charged  with 
these  two  gases  as  well  as  the  current  generated  without  any 
auxiliary  olectromotive  force  between  two  platinum  electrodes 
plunged  into  acidulated  water,  t 


THE   CANNON-STREET  ACCIDENT. 

BOARD  OF  TRADE  INQUIRY. 

Major  CARDEW,  acting  for  the  Board  of  Trade,  at  Winchester  House, 
opened  on  Monday  last  an  inquiry  into  the  causes  of  the  accident  iu 
Cannon-street,  on  November  12th,  when  a  horse  was  killed  by  an  electrical 
shock,  and  several  persons  sustaiued  injuries. 

Mr.  Russell  Griffiths  appeared  for  the  Aldermen  ;  and  the  Commissioners 
of  Police  for  the  City,  and  the  Commissioners  of  Sewers,  the  lighting 
authorities  for  the  City,  were  represented  by  their  solicitor,  Mr.  E.  A. 
Baylis  ;  Mr.  R.  W.  Wallace,  instructed  by  Messrs.  Ashurst,  Morris  and 
Cripps,  appeared  for  the  Company. 

GEORGE  CLARK  was  the  first  witness  called.  He  stated,  in  reply  to 
Major  Cardew,  that  on  November  10th,  just  after  one  o'clock,  he  was 
driving  a  horse  drawing  a  brougham  through  Cannon-street,  having  come 
into  the  City  by  way  of  Fleet-street.  The  roads  were  wet  and  the  mare 
he  was  driving  was  young,  so  he  was  driving  carefully.  Just  as  he  was 
about  to  turn  into  Budgerow  the  mare  pitched  forward  and  turned  on  her 
side,  and  her  legs  became  stiff  directly.  Witness  jumped  down  to  go  to 
the  horse,  and  as  soon  as  he  touched  the  ground  he  felt  a  shock  go  up  both 
legs.  He  dropped  the  reins  and  went  and  leaned  against  a  window  ledge. 
After  the  mare's  legs  stiffened  out  her  body  kept  "jumping."  What 
witness  felt  was  like  "pins  and  needles,"  only  more  painful  ;  he  could  not 
keep  his  knees  still.  He  could  not  get  near  enough  to  touch  the  horse. 
The  paving  of  the  road  was  wood.  A  constable  came  and  assisted  to  get 
the  brougham  away  from  the  mare,  which  by  that  time  was  dead.  The 
mare  struggled  for  about  four  minutes— she  foamed  at  the  mouth,  bled  at 
the  nostrils  and  groaned.  Witness  had  net  been  able  to  go  to  work 
since.  He  still  felt  the  effects  of  the  shock  in  his  side,  and  was 
under  medical  treatment.  Shortly  after  the  brougham  was  taken  away 
from  the  horse  he  heard  a  rattling  noise,  and  saw  smoke  coming  up  from 
the  pavement  near  the  corner  of  Walbrook. 

By  Mr.  GRIFFITHS  :  lie  was  driving  on  the  wood  paved  roadway,  and 
the  horse  did  1 1  - ■  t  ■_■ i  to  the  pavement. 

Bj  Mi.  WALLACE:  He  felt  the  effects  of  the  shock  still  up  one  side 
and  in  the  hi  The  least  i  oise  made  him  jump. 

JAMES  HUTCHINGS,  head  warehouseman  at  21,  Budge-row,  said  he 

was  standing  in  tin-  loophole  of  the  v.  .  ■.■■■   a   horse  and 

brougham  come  from  Cannon  treel  into  Budge-row^  The  horse  tumbled 
forward  on  to  i  and  then  turned  over  on  lo  its  side. 

lb-  thought  the  horse  bad  merely  stumbled,  and  jumped  down  to  assist  in 
getting  it  to  its  feet  again.  Be  was  going  pad  the  horse  to  the  body  of 
the  carriage,  but  had  not  got  the  length  of  the  horse  when  he  felt  a  shock 
which  nearly  brought  him  to  the  ground.     He  cot  ..way  from  the  Bpol  as 

quickly  as  | ible  and  warned  other  people  from  going  over  the  place. 

The  explosion  which  he  did    icurred  about  ten  mi  mites  after  the  horse 

fell. 

B     Mi    GRIFFITHS:   Hedidnol   touch  any  pari   of  the  horse  or  the 
id  had  not  reached  the  brou  ;h  on  wl  en  he  felt  the  shock. 

CHARLES  JOSEPH  WILLY,  a  postman,  said  he  was  proceedin 
Cannon    1 1  from  Queen     r>  ham  in  front 

of  him  at  the  cornel  ol  Budge-row.  He  saw  the  horse  tumble  and  people 
gather  round.     The  In  h  m  being  in  his  waj  he  turned  in 

i  a    to   one 

of  the  manhole,  on  i he  pavement      At   that  momei  though 

iv  part    "f    hi-   body.       He    had    one    foot    on 
the  plate  of  the  Ho  was  drawn 

towa  •■  on  i be 

i  one  after  the  other 
When  he 

He  got  away  and  wi                                              '  ! ' 

he  i  d  cmeol  out    de  win  man  was 

asking  1  otVi  albrook 

Mew  u 

house.  piece  of  iron  stuff 

...111  li     WIVS     [U  He     went     oil 

I  I 

i  ;>37. 
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then — he  had  bad  enough  of  it  ;  he  merely  wont  round  to  give  his  name 
to  the  sergeant  of  police.    He  was  still  sensible  of  ill  elicits  from  the  shock. 

By  Mr.  GRIFFITHS  :  He  had  been  walking  about  a  good  .leal  during 
the  morning,  and  the  soles  of  his  boots  were  damp.  The  concrete  which 
filled  hie  mouth  was  in  the  form  of  dust,  lb'  wen!  back  to  look  at  the 
place  where  the  explosion  had  occurred  after  ho  had  been  blown  across  the 

road,  and  saw  thai  three  or  four  of  the  Bags) -  had  boon  moved.     The 

cover  of  the  box  was  blown  to  ]  eo  fai  as  he  could  remember. 

By  Mr.  BAYLIS  :  Ho  did  not  notice  any  -moll  of  gas  or  anything  else 
peculiar  at  the  time  of  the  explosion. 

By  Mr.  WALLACE  :  He  was  too  fully  occupied  with  the  concrete  in  his 
mouth  to  think  about  smells.      He  had  now  resumed  bis  ordinary  work. 

H.M.  HOWELL,  clerk,  of  Botolph  House,  Eaatcheap,  -aid  ho 'was  stand- 
ing at  the  corner  of  Walbrook,  near  the  streel  box  there,  when  the  explo- 
sion took  place,      lb uld  scarcely  tell  whether  he  was  knocked  down  or 

not.  but  he  was  much  dazed.  He  remembered  trying  to  get  away  as 
quickly  as  he  could  to  lind  a  doctor's  or  a  chemist's.  Ho  looked  back  as 
he  was  running  away,  and  saw  a  man  lying  down  and  groaning.  He  could 
not  say  whether  or  not  it  was  an  electric  9hoek  he  experienced.  He  tried 
to  keep  his  presence  of  mind,  as  he  had  money  belonging  to  his  employers 
in  hi,-  pockets  and  feared  ho  might  be  robbed  if  he  fell. 

WILLIAM  FRANK  WHITE,  of  55,  Caistor  Park-road,  West  Ham, 
builder  and  contractor,  got  off  a  bus  in  St.  Paul's- churchyard  and  walked 
down  Cannon-Street.  When  about  to  turn  into  Budge  tow  he  saw  the 
horse  fall.  Witness  was  proceeding  on  his  way,  and  when  he  reached  the 
pavement  received  a  severe  shock.  He  was  at  the  time  standing  on  the 
street  box.  He  heard  the  explosion  in  Budge-row  and  saw  smoke  ascend- 
ing, but  did  not  smell  any  gas. 

ALFRED  HASLETT.  mining  engineer,  of  64,  Cannon-street,  saw  the 
horse  fall  on  his  way  to  his  office,  and  later  was  on  his  way  to  make  a 
call  in  Walbrook:  upon  reaching  Budge-row  he  saw  a  boy  get  a  shock,  and 
shortly  after  saw  the  street  box  blown  up.  He  heard  three  sharp  reports, 
quickly,  one  after  another  ;  dark  smoke  and  flame  came  up  with  the 
explosions.  The  flame  was  blue,  it  was  not  a  gas  flame.  He  told  a 
police  constable  to  go  to  the  Electric  Lighting  Company  and  get  the 
current  switched  off,  and  was  then  making  for  the  pavement  when  he 
received  a  shock  in  the  left  leg,  and  was  thrown  to  the  ground.  When 
he  got  up  and  reached  the  pavement  he  found  he  could  not  lift  his  left 
foot  from  the  ground,  and  he  was  taken  to  Guy's  Hospital,  where  he  was 
put  under  medical  treatment. 

THOMAS  COWLEY,  carman,  was  loading  a  van  in  Budge-row.  When 
the  horse  fell  he  went  over  to  render  assistance,  but  had  only  gone  two  or 
three  steps  when  he  received  a  shock  in  his  heels.  He  left  his  horse  in 
charge  of  a  boy,  who  afterwards  drove  him  to  the  hospital. 

P.C.  BRADLEY,  665,  saw  a  crowd  at  the  corner  of  Budge-row,  and 
went  to  take  the  name  and  address  of  the  driver  of  the  dead  horse,  when 
he  heard  two  loud  reports,  and  saw  the  lid  of  the  box  in  Budge-row  lifted 
up.  A  kind  of  bluish  flame  came  up  out  of  the  box,  and  rose  to  the 
height  of  about  two  yards,  being  accompanied  by  dense  smoke.  He  went 
to  inform  the  electric  light  people  of  what  was  happening.  He  got  a  very 
slight  shock  when  near  the  horse. 

P.S.  COOPER,  34,  gave  similar  evidence. 

Mr.  FRANK  WITHERS  spoke  to  hearing  the  explosion  and  finding 
the  basement  window  of  his  father's  shop  blown  in  and  a  blind 
iron  broken,  and  an  assistant  from  the  shop,  H.  FREEMAN,  said 
be  had,  when  going  into  the  basement  at  intervals  between  eleven 
o'clock  and  one  on  that  day,  detected  a  smell  as  of  india-rubber 
burning.  This  odour  became  gradually  less  after  the  explosion. 
Several  police-constables  were  called  by  Mr.  Griffiths  and  corroborated 
their  reports  as  to  previous  explosions  of  street  boxes  in  St.  Paul's  Church- 
yard, Harp-lane,  Ludgate-hill,  and  other  places. 

Mr.  DAVID  COOK,  eogineer  and  manager  of  the  City  of  London 
Electric  Lighting  Company,  then  gave  evidence.  Having  explained  the 
plans  and  diagrams  put  in.  he  stated  that  the  primary  cause  of  the  acci- 
dent was  the  crossing  of  two  high  pressure  cables  which  were  being  tested 
and  put  to  work  for  the  first  time.  One  of  these  cables  was  for  the  supply 
of  current  to  the  Watling-street  transformer  station,  the  other  for  the 
Milk-street  transformer  station.  The-  Milk-street  cable  was  inadvertently 
put  into  the  Watling-street  terminals  at  Bankside.  while  the  Watling- 
street  cable  was  laid  with  its  inner  conductor  touching  the  lead  cover- 
ing of  a  third  cable.  For  convenience  the  Watling-street  cable  was 
made  alive  by  current  from  the  transformer  station.  When  the  signal 
was  given,  the  man  at  the  transformer  station  switched  on.  Then 
the  inner  conductor,  as  already  explained,  was  against  the  lead  cover- 
ing of  another  cable,  and  therefore  the  inner  of  the  whole  high 
i  ii  was  put  to  earth,  throwing  an  unusual  strain  on  the 
insulation  of  the  outer  and  the  primary  main.  Their  cables  were  all 
tested  under  a  much  higher  pressure  than  anything  that  could  be  put 
on  them  by  a  test  of  this  kind  :  but,  unfortunately,  the  insulation  of  the 
cable  broke  down  at  the  junction  box  at  the  corner  of  Cannon-street  and 

Budge-row,   this  being  caused  by  a   mechanical  abrasion   of  th il    ide 

covering.     Wh  iki   was  discovered  the  attendant   at    the  trans- 

former station  cut  the  ,  able  out  ;  but  before  this  was  done  tic-  leak  in  the 
a  box  had  developed  into  a  short  circuit  that  i^  to  jay,  to  the  beet 
of  their  belief  it  had  done  so.  Since  the  explosion  occurred  in  St.  Paul's- 
churchyard  in  January  last  they  had  hid  men  constantly  employed 
searching  for  gas  in  their  conduits.  Four  tines  since  Much  lasl  letters 
had   been   written    to  the  gas   company  complainii  ikages  in 

Cannon-street  within  one  bundled  yards  of  the  -pot  where  the  explosion 
took  place.  Since  January  they  had  written  to  the  gas  company 
88  time-  calling  their  attention  to  similar  leak-.  Hitherto  'bey  had 
thought  the  safety  of  the  public  sufficiently  ensured  by  systematic  inspec- 
tion ;  but  to  increase  it.  if  possible,  he  should  recommend  his  Directors  to 
provide  a  complete  system  of  ventilation  for  their  conduits  at  a 
over  £2,000.      He  wanted  to  show  the  public  that  they  were  doing  all  they 


could  to  prevent  accidents.     At  the  same  line-   In'    wanted   to   direct  the 
attention  of  the  Hoard  of  Trade  in  the    tronge  t  p  to  the 

question    of   the   responsibility  of  the  gas  company    i    re  peel   ol    the  e 

explosions.     In  the  ease  of  the  si.  Paul's  Churchyard  explo  ion 

I'ardow    had    exonerated     them     from     bavin-     Bet     light     to     thi 

electrically:     but    it     was    not    until  Borne    month  that    he 

learnt    how    that    explosion     was    cau    ,i        i 

tomer  of  theirs    in    Ludgate    Hill    smelt   gas    strongly,  and   went    into 

the  cellar    to    search    for  it    with  a  naked  light.     They    found  it.      Alter 

the    flash    up    in     the    cellar    they    discovered    that     the    gas    had    been 

coming  from  their  (the  Electric  Lighting  Company  -    con. hi  - 

boys   clapped   his   cap  on  the  pipe  t,,  put  out   tin-  light,  which  was  binning 

like  an  ordinary  burner,  and  drove  it    back  into  th nduita.      They  board 

two  explosions,  but  said  nothing  about  it. 

Major  CARDEW  :  Unfortunately,  you  came  af'or  the  gas  company, and 
your  regulations  require  you  to  keep  your  conduits  free  from  gas. 

Mr.  COOK;   [f  it  is  possible  to  do  that. 

Major  CARDEW:  1  do  not  think  we  can  go  into  thai  at  this  inquiry. 
You  can  produce  any  evidence  you  like  to  show  that  it  is  impossible, 
through  unforeseen  difficulties,  to  keep  the  pipes  free  from  gas. 

Mr.  COOK  :  In  that  case  we  shall  expect  the  Board  of  Trade  and  the 
public  to  look  benevolently  upon  anything  wo  do. 

Major  CARDEW:  When  you  blow  up  the  public  you  cannot  expect 
them  to  look  benevolently  on  you. 

Mr.  WALLACE  :  You  must  not  say  we  blow  up  the  public.  There 
must  be  something  to  blow  up. 

Major  CARDEW  :  That  is  begging  the  question,  rather.  We  have  had 
no  evidence  of  gas  in  this  case.     Nobody  detected  any  smell  of  gas. 

Mr.  WALLACE  :  That  is  quite  likely.  After  the  explosion  there  would 
be  no  gas  to  detect  ;  it  would  be  burnt.  Before  the  explosion  it  would  be 
in  minute  quantities  and  underground  in  our  closed-up  conduits. 

Mr.  COOK  said  millions  of  cubic  feet  of  gas  were  being  poured  into  the 
subsoil  of  the  metropolis  every  year.  It  must  go  somewhere.  It  got  into 
their  pipes,  into  the  sewers,  and  so  on.  He  merely  mentioned  this  to 
show  how  difficult  it  was  to  keep  the  conduits  clear.  He  had  not  a  word 
to  say  against  the  officials  of  the  gas  company. 

Major  CARDEW  repeating  that  it  was  not  proved  that  this  explosion 
was  due  to  gas, 

Mr.  WALLACE  said  if  they  were  not  agreed  as  to  the  facts,  it  would  be 
necessary  to  call  scientific  evidence  as  to  how  the  explosion  occurred.  It 
seemed  to  him  if  they  took  for  granted  things  which  must  exist  in  order 
that  an  explosion  might  be  caused,  it  would  save  a  great  deal  of  evidence 
being  given.  There  were  only  two  ways  in  which  an  explosion  could 
occur,  through  the  electrolysis  of  water  or  by  the  escape  of  gas  into  the 
conduits  of  the  Company. 

Major  CARDEW  :  I  think  there  is  another  way.  My  impression  is  that 
when  such  a  large  arc  can  be  produced  in  a  concentric  main,  the  inner  and 
outer  discharge  across  to  each  other,  and  where  such  a  very  large  current 
can  pass,  and  must  pass,  before  it  fuses  that,  the  generation  of  heat  in 
the  confined  space  is  sufficient  to  expand  the  air  in  that  space  and  cause  an 
expli  isii  hi. 

Mr.  COOK  :  In  that  case  it  would  explode  at  the  box  where  the  arc  took 
place. 

Major  CARDEW  :   Certainly. 

Mr.  COOK  :  But  the  evidence  shows  the  box  cover  lifted  before  the 
explosion  in  the  other.    I  think  that  is  incontestable*  prove  I. 

Major  CARDEW  :   It  seems  to  have  been  simultaneous. 

Mr.  WALLACE  said  the  witnesses  did  not  agree  as  to  that. 

The  inquiry  was  here  adjourned  until  the  next  day. 


Tuesday,  Nove-irer  20th. 

Mr.  DAVID  COOK  was  recalled  to  resume  his  evidence.  The  Witness 
read  over  a  corrected  copy  of  the  statement  made  by  him  on  the  previous 
day.  and  it  was  put  in  as  evidence.  In  further  reply  to  Major  Garden*  the 
Witness  explained  that  all  the  high-pressure  cables  were  concentric.  The 
Cibles  were  all  tested  at  very  high  pressure — 10,000  volts  between  the 
inner  and  outer,  and  5,000  volts  between  the  outer  and  the  earth.  These 
tests  were  while  in  water,  and  after  being  in  water  24  hours  as  usual. 
The  fusing  current  was  about  700  amperes.  The  p  wer  thai  would  pass 
through  the  cables  before  the  fusing  took  place  would  lie  about  1,400 
kilowatts,   nr,  roughly,  about  2,000a. f.      Witness   was   not   aware  of  any 

regulation   limiting  the  number  of  lamps  to  bo  lit   by  o able.     There 

were   46,000    lamps    in    the    district    to    be    supple  tne    time 

from  the  same  cable,  but  these  could  not  pos-iblv  be  put  on  at  once. 
About  70  per  cent,  of  the  lamps  could  be  put  on  at  one  time. 
To  light,  say,  10,000  lamps  there  would  be  a  primar)  currenl  of 
about  200  amperes  necessary.  Witness  proceeded  to  explain  that  the 
system  of  interconnection  between  districts  would  not  be  maintained  when 
the  whole  of  the  system  was  gol  into  working  order,  though  il  h 
kept  up  a-  a  Btand-by  in  case  of  breakdown.  Nearly  all  the 
bad  been  done  had   been  done   c    ari         Referring  to  the   rentilati 

i  no  provision  for  ventilation ;  butas 
the  telephone  tube-  gave  a  current  of  air.  and  as  there  was  a  systematic 

if  inspection  pursued,  theee  m 
t  he  purp 

Major  CARDEW  drew  the  attention  of  the  Witness  to  the  Beard  of 
in  No.  15,  providing  measures  for  preventing  the  accumu- 
lation of  gas  or  water  in  of  lie- 
street  becoming  electrically  charge  |.  Witness  said  that  the  cable 
laid,  he  I  re  the  date  of  that  regulation  ;  but  since  the  if 
the  regulations  the  cables  which  had  been  drawn  in  a  lead- 
Phe  lead  i                                                                        ■  ■.-  i  he 

engineer    of    the    Company.      In    tbi  cation    No.    15,    the 

the  Company  h  died   with   it  ; 
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or,  rather,  he  would  say  that  when  these  cables  were  first  drawn  in  this 
aspect,  the  question  did  not  appear  as  important  as  at  the  present  time. 
Witness  had  now  given  orders  to  cover  all  the  parts  of  the  cable  between 
the  iron  pipes  with  copper  strip  (a  sample  handed  in  .  There  would  be 
layers,  securely  fastened  at  the  ends  of  the  pipes.  Witness's  ex- 
perience went  to  show  that  in  dealing  with  distribution  by  high-pressure 
currents  a  metallic  covering  was  necessary.  Referring  to  the  lead  cover- 
ing-, which  would  melt  at  low  pressure,  the  Witness  said  he  was  willing 
to  go  into  experiments  ;  but  at  present  he  deemed  lead  sufficient  for  its 
purpose.  The  street  boxes  gave  the  Company  no  trouble  in  regard  to  water  ; 
the  litis,  being  puttied  down,  answered  the  purpose.  Witness  was  about 
to  Hvoniiui'ii.i  In-  Loan]  of  I  hroii,  i .-  to  put  in  a  system  of  ventilating  pipes, 
It  was  his  opinion  that  if  the  City  Commissioners  of  Sewers  perniitt' id  his 
i  lompany  to  ventilate  the  explosive  mixture  of  gas  and  air  which  went 
into  the  conduits  by  replacing  some  of  the  guard  posts  at  the  corners  of 
the  streets  with  hollow  posts,  some  arranged  to  take  the  air  down  and 
some  with  an  up-draught,  there  would  be  no  further  danger  to  the  public 
in  explosions.  In  regard  to  switching  on  power  immediately  after  the 
accident,  wituess  admitted  it  might  have  been  better  to  have  switched  on 
through  a  fine  fuse  first. 

After  the  evidence  had  been  read  over  to  the  wituess,  he  added  details 
.  of  the  depth  of  the  pipes  iu  Budge-row,  &c.  At  the  Cannon-street  end  the 
pipes  were  2ft.  6in.  deep,  and  at  the  other  end,  going  west,  1ft.  4'7in.  deep. 
It  was  practically  a  uniform  slope  from  2ft.  6in.  to  1ft .  4f  in. 

Mr.  GRIFFITHS  took  the  Witness  through  an  examination  as  to  the 
date  of  aigning  the  contract  to  show  that  the  Company  might  have  made 
any  alteration  up  to  the  date  of  their  signing  of  it.  In  regard  to  the 
cause  of  the  accident,  of  course  there  had  been  a  mistake  iu  not  iden- 
tifying the  cable  by  electrical  test.  Mr.  Griffiths  read  some  corres- 
pondence between  the  Board  of  Trade  and  the  companies  from  whom 
the  City  Electric  Lighting  Company  took  over  the  contracts,  with  the 
view  ot  showing  that  some  of  the  difficulties  had  been  foreseen,  but 
Witness  said  that  while  his  Company  had  taken  over  the  contracts  they 
were  not  bound  to  carry  out  the  suggestions  of  those  other  companies — 
some  of  which  he  did  not  think  were  good  suggestions. 

Mr.  BAYLIS  led  the  Witness  through  the  details  of  testing  the  cables 
(among  other  things),  and  Witness  explained  that  he  was  making  arrange- 
ments for  such  periodic  testings  of  the  cables  as  would  obviate  any 
future  accident  of  this  kind.  The  first  consideration  of  the  Company  had 
been  to  secure  the  public  safety,  and  for  this  they  had  spared  no  expense. 

Mr.  F.  L.  FOULGEE,  representing  the  Gas  Light  and  Coke  Company, 
attended,  and  asked  to  be  allowed  to  give  evidence.  He  had  tested  the 
ground  near  the  accident  and  the  boxes  with  steel  rods  and  Ansell's  leak 
detectors,  but  he  had  utterly  failed  to  find  any  trace  of  coal  gas,  and  he 
desired  to  emphatically  deny  that  coal  gas  was  present.  In  further  course 
of  evidence  the  witness  suggested  that  the  are  lampposts  should  be  made 
into  ventilators,  being  plugged  with  sawdust  or  mould  from  the  top  down 
to  about  10ft.  from  the  ground,  where  a  pipe  should  be  allowed  to  carry 
out  the  discharge  to  the  air,  at  a  height  beyond  the  reach  of  any  one  put- 
ting a  match  to  it  or  a  fusee.  The  witness,  speaking  of  explosive  power  of 
gas  and  air,  quoted  the  highest  explosive  mixture  as  90  per  cent,  of  air 
and  10  of  gas.  The  witness  was  questioned  about  the  general  question  of 
■  if  gas  iu  the  City,  but  he  referred  to  another  witness  yet  to  be 
called  for  these  details.  In  regard  to  securing  the  public  safety,  witness 
said  he  had  no  doubt  whatever  that  the  Gas  Company  would  contribute  in 
any  reasonable  way  towards  anything  that  would  prevent  accidents,  for 
1  ■  Company  was  as  much  interested  in  the  public  safety  as  the  Elec- 
t)  it    Light  Company. 

1  leneral   WEBBEK  save  evidence  respecting  the  ventilation  of  the  street 

and  the  plugging  of  the  pipes  with  spun  yam.     Witness  said  the 

whole    question  of   the  ventilation  of   the  street   boxes  in  the  City  had 

Be    into    bj    linn  carefully,  following  on  many  years'  experience, 

both  in  connection  with  telegraph  street  boxes  and   those  of  other  elec- 

l.i   companies   in    London  and   elsewhere.     The  prevention  of  the 

entrance  of  gas  into  the  boxes  appeared  to  be  the  one  measure  essential  to 

Public    afety,    eeing  thai   more  than  one  House  of  Commons  committee 

1  ■■'  I  '''    ; I  to  alloi  to   be  ventilated   by  attachments  to 

'"'"  '        He  did  not  dispute  foi   om    moment   thai   ventilation  1>\ 

■    •  I  pipe    would  a  t  be  an  i  I    thing   if   thej 

"''"'  ■"  ,:i"  ;ed  soas  to  rent  oi  air  to  pass  up  and  down, 

'iul  ll"  "■'-    ""   the  «<  '■  oexl  be  t  thing  was  t ni  trucl    the  b 

"  !nt.  "  other  suitable  materials,  at,  I 

"""  "'  P"Pe    ''■   '• I<  "  plugs,  or  tarred  yarn,  oi  something  of  that  kind. 

"•'   thought    il     houl I    go   b  Fore   the  public  from  this  inquii 

i    wen    a     oun  s  ol  d  tnj  ei 
not    o  exci  pi  m  the  most  unusual  eiri  am  tances. 

"'    v-    '  hi  mi  t,  oi   101,  Leadenhall  street,  explained 

how  he  had  examined  tl  ,  :    |,        kte-hill  in  search 

fo  ei    bei   I'M,       U  the  v  b  i     w  il 

1  it  the  D  iwgate  hill  box  be  found  12  pet  cent, 

1  ■!  li   .  eai  h  ol   one    md  a  hall   pinl  .  and  al 

Dowgate  hill  In  .  ,,,,,,  |>nil 

M     I  ■     ■  Co.,  electa 

!  '  of thi  rto  and  on  thi 

lent. 

The   ii  ;  ,,    u 

i. in. 

Electric   Power  in  Rolling   Mills.     A    Pittsburg  c pany 

' d  o  rolling  mil]  for  the  manufacture  of  Btruo 

'"   wbioh,  tlo     i  lyB)  e]ec. 

will    be    the  pow<  t  i  mployed.     Tbia  will  be  tb 
iron  in  11  to  be  o]  erati  d  bj  eli  i  tricity  alone. 


NOTES  ON  ELECTRIC  TRAMWAYS   IN  THE    UNITED 
STATES  AND   CANADA.* 

BY    H.   D.   WILKINSON. 

In  the  Paper  communicated  to  this  Institution  I  have  endeavoured 
to  lay  before  you  some  notes  on  the  working  of  electric  tramways  on 
the  continent  of  America.  I  have  not  gone  so  much  into  descrip- 
tions of  material  and  plant  as  into  those  questions  which  I  heard 
constantly  being  discussed  with  reference  to  the  return  circuit  of 
electric  tramway  systems  and  the  niaiked  electrolytic  action  in  some 
cities  on  underground  pipes  and  cables.  While  the  single-trolley 
system  is  almost  entirely  universal,  I  took  pains  to  find  out  such 
details  of  the  double-trolley  system  in  Cincinnati,  and  the  under- 
ground conduit  in  Chicago  and  Washington,  as  I  judged  would 
interest  the  members  of  this  institution,  not  only  on  account  of 
their  using  an  insulated  return  but  also  on  account  of  possible 
practical  utility  in  their  mode  of  working.  For  the  details  of 
these  systems  I  must  refer  you  to  the  original  Paper  ;  but,  in  order 
that  the  points  put  forward  on  the  various  systems  may  be  made 
clear,  I  have  had  some  diagrams  prepared  which  show  the  general 
scheme  of  each.  Considering,  first,  the  predominating  single-trolley 
overhead  system — the  mileage  of  which  to-day  in  the  United  States 
and  Canada  exceeds  that  of  all  the  steam,  cable,  and  horse  traction 
systems  put  together  by  50  per  cent.,  and  to  which,  owing  to  its 
exceedingly  adaptable  and  flexible  character,  the  enormous  develop- 
ment of  electric  traction  in  those  countries  has  been  due — we  have 
the  current  supplied  to  the  cars  through  the  medium  of  a  bare 
copper  wire  stretched  centrally  over  the  rails  of  the  track  at  a 
height  of  about  19ft.  from  the  ground.  The  current  is  collected 
from  this  wire  by  means  of  a  thin  steel  tube  and  trolley  wheel 
mounted  on  the  roof  of  the  car,  the  wheel  running  on  the  under 
side  of  the  wire,  and  being  kept  up  to  the  same  by  springs  on  the 
tube.  The  current  is  conveyed  by  an  insulated  wire  to  the  con- 
trolling and  reversing  switches  and  fuse  to  the  motors,  a  lightning 
arrester  also  being  in  circuit. 

The  overhead  trolley  wire  is  divided  into  sections  of  one-quarter 
or  half  a  mile  in  length,  insulated  from  each  other,  and  supplied 
with  current  from  the  power  station  by  separate  insulated  feeders, 
as  shown  in  Fig.  1.  As  each  section  is  independently  supplied,  it 
follows  that  the  size  of  the  trolley  wire  does  not  depend  on  the 
length  of  line,  but  simply  on  the  length  and  average  load  per  sec- 
tion, and  is  therefore  uniform  in  size  throughout,  and  generally 
about  Mn.  in  diameter.  On  this  system  the  current  passes  from 
the  electric  motors  to  the  iron  frame  of  the  car,  and  thence  by  the 
wheels  to  the  rails  and  earth.  As  the  earth  presents  an  almost 
infinite  mass  compared  with  the  rails,  it  was  assumed  in  the  first 
instance  that  a  return  of  least  resistance  would  be  secured  by  well 
earthing  the  negative  poles  of  the  dynamos.  The  coal  bill,  how- 
ever, stimulated  inquiry  into  the  losses  in  transmission  of  electric 
energy.  On  many  lines  of  five  to  10  miles  the  voltage  at  the  most 
distant  section  between  trolley  wire  and  rails  was  only  50  per  cent, 
of  that  generated  at  the  station.  Some  improvement  was  made  by 
sinking  deeper  earths  into  moist  soil  and  connecting  the  same  to 
more  points  on  the  rails.  But  at  the  best  (his  was  unreliable  and 
variable,  and  it  was  noticed  that  improvement  was  more  marked 
when  attention  was  turned  to  the  rails  themselves  as  the  best 
return  conductor.  High-resistance  fish-plate  joints  were  bridged 
over  by  iron  and  then  by  copper  wires,  and  the  rails  at  their  nearest 
point  of  approach  to  the  power  station  w  ore  connected  by  overhead 
return  cables  to  the  dynamos,  thus  affording  a  reliable  metallic 
return,  while  at  the  same  time  the  earth  formed  part  of  the 
circuit. 

The  diagrams  illustrate  the  stages  of  development  in  the  return 
circuit:  Stage  1  being  that  just  described,  viz.,  bonded  rails  and 
return  cables.  In  Stage  2  we  have  the  rails  connected  at  intervals 
to  water  and  gas  pipes:  this  step  creating,  from  the  traction 
companies'    point     of    view,    a    most    satisfactory    rise   of    potential 

on  the  line,  and    improvement    in    speed    of    cars  at   the  distant 
points    on    their  system:   but    also    raisin,  the  potential   of   the 
pipes  above  that  of  the  earth,  and  bringing  into  existence  elei 
trolytic  pitting  and  corrosion,  followed    l>\    leakage   and  da 

and    producing,    as   the   secretary  of   the  gas  company  in    Washing- 

i Ii   ci  died  to  me,  a  feeling  akin  to  sitting  on  the  top  of  a  \  oleano. 

The  electrolytic  consequences  ensuing  on  this  method  of  "helping 

out"  the  return  circuit   led  to  a   reconsideration  of  the   matter. 

mnd  impracticable  to  r iul  all  such  connections,  or  to 

provide  such  inspection  as  should  prevent  its  recurrence;  but   the 
action  was  mitig  iti  d   i",  i  i  imping  copper  bands  round  the  pipes  at 

all'ei'ted  points,  the  same  being  Connected  to  cables  leading  directly 

to  the  negative  collecting  bars  in  the  power  station. 

\ll  this  pointed  to  the  advantagi  oi  a  metallii  return,  and  led 
to  the  use  of  the  supplementary    wire  shown   in   Stage  ■"•      This 

Supplemental  Papi  i   the  Institution  ol    Electrical  Engi- 

neei  .  November  8th.  [Wo  regret  that  the  clearness  ol  this  Paper  should 
■a  the  lack  of  1 1  it  wc  have  been  .|uite 

unabli 
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consisted  of  a  bare  copper  rod,  wire,  or  cable,  laid  on  tin-  sleepers 
between  the  rails  throughout  their  entire  length,  connected  by 
twisted  and  Boldered  wires  to  the  rails  on  each  side  of  the  fish 
plates,  and  cross  connected  to  a  similar  wire  in  the  adjoining 
track  every  30  yards.  But  on  all  lines  which  I  have  seen  being 
laid  in  this  manner  the  wires  have  been  uniform  in  section  through- 
out (about  ..in.  diameter  for  the  central  wire,  with  smaller  wires  to 
bridge  the  rail  joints),  instead  of  increasing  in  section  as  they 
approach  the  power  station  in  proportion  to  the  increased  volume 
of- current.  Unless  proportioned  to  admit  of  constant  density  of 
current,   1  fail  to  see  that  this  attains  the  desired  end. 

The  appreciation  of  this  fact   led   to   the  adoption  in  Cleveland, 

by  Mr.  Charles  W.  Wason,  of  return  feeders  com ted  to  the  rails 

every  500ft. — shown  in  Stage  1.  The  feeders  were  increased  in 
section  and  number  as  the  lines  neared  the  generating  station, 
and  added  to  from  time  to  time  to  meet  the  increased  traffic. 
Other  engineers  whom  I  met  were  considering  the  adoption  of 
such  return  feeders  on  their  lines  as  a  means  of  improving  their 
efficiency  of  transmission. 

Through  all  the  stages  thus  far  the  idea  has  been  retained  that 
the  negative  poles  of  the  dynamos  must  be  connected  directly 
to  earth  at  the  power  station.  Doubtless,  if  there  are  no  return 
feeders  and  poor  rail-bonds,  or  if  the  return  feeders  are  of  in- 
sufficient section  to  carry  the  current  ousted  from  rails  so  bonded, 
a  portion  of  the  current  will  take  to  the  earth  and  metallic  bodies 
within  it  on  its  way  back  to  the  generators  ;  but,  although  it  will 
cost  a  little  more,  I  think  we  can  afford  to  dispense  entirely  with 
the  alternative  earth  path,  and  should  do  without  it.  The  safety 
of  buried  pipes  and  cables  would  thus  be  assured,  and  the  efficiency 
of  transmission  increased. 

It  may  be  urged  that  the  rails  are  perforce  in  contact  with  earth, 
and,  therefore,  the  alternative  earth  path  is  always  present.  The 
answer  to  that  is  :  Let  the  negative  poles  of  the'dynamos  be  con- 
nected to  the  rails  direct  by  insulated  cables,  but  not  to  earth  at 
the  station,  and  the  current  will  then  be  kept  within  the  rails 
and  return  feeders.  The  only  chance  for  current  to  pass  to  earth 
would  be  as  a  shunt  round  bond  joints  of  high  resistance  or  in- 
sufficient conductivity;  and,  should  this  occur,  it  will  only  cause 
electrolytic  corrosion  at  such  joints,  and  not  on  underground 
pipes  and  cables. 

Having  arrived  at  this  point,  I  now  divide  the  exclusively 
metallic  return  so  obtained  under  two  heads — viz.,  feeders  and 
rails.  If  we  put  return  feeders  to  every  half-mile  of  rails,  as  we 
put  them  to  every  half-mile  section  of  trolley  wire,  the  bonds 
become  of  lesser  importance — that  is,  firstly,  they  need  only  be  of 
section  sufficient  to  take  the  maximum  current  per  section  ;  and. 
secondly,  they  will  be  of  uniform  sectional  area  throughout.  All 
the  return  current  is  then  collected  by  the  feeders,  and  returned 
to  the  generators  direct.  Each  feeder  collects  or  drains  off  the 
return  current  for  a  certain  distance  on  each  side  of  its  point  of 
attachment  to  the  rails  ;  and  when  curient  is  collected  in  this 
manner  at  several  centres  along  the  route  it  cannot  all  rush  to  one 
spot,  near  the  power  station,  where  the  density  is  not  only  seriously 
increased,  but  voltage  and  power  are  wasted.  But  if  we  do  without 
return  feeders  altogether,  then  the  current  is  returned  entirely  by 
the  rails,  and  the  bonds  are  of  great  importance. 

Since  the  original  Paper  was  communicated,  rail-bonding  has 
been  much  improved,  and  I  believe  we  can  thoroughly  rely  upon 
these  joints  as  permanent  connections.  Adequate  area  of  contact 
with  the  rail,  and  that  of  a  permanent  character,  are  the  main 
points. 

I  have  taken  exception  to  the  supplementary  wire  ;  but  if  in- 
creased in  section,  say  every  quarter  of  a  mile,  as  it  approaches  the 
power  station,  it  would  do  nearly  as  well  as  insulated  feeders, 
provided  the  connections  from  the  rails  to  the  generators  were 
made  at  the  nearest  point  to  the  power  station  by  insulated  cables. 
On  lines  where  the  route  rounded  curves  or  loops  it  would  not  do 
as  well,  because  the  current  might  find  a  short  cut  across  corners 
if  the  earth  favoured.  By  this  method,  also,  current  would  be 
'•bunched"  at  one  point,  instead  of  being  collected  and  returned 
at  intervals  by  feeders. 

I  ni  iw  e.  line  to  the  double-trolley  overhead  system.  In  the  original 
Paper  I  have  given  an  account  of  my  visit  to  Cincinnati  ('  >hio), 
where  this  system  is  in  operation.  I  went  there  to  look  into  the 
system  with  an  open  mind  and  ascertain  whether  there  were  any 
adequate  advantages  to  be  gained  for  the  use  on  one  track  of  two 
overhead  wires  and  two  trolleys  instead  of  one.  The  idea  and  the 
principle  were,  of  course,  complete  insulation  from  earth.  I  need 
not  repeat  here  what  I  have  already  reported  as  having  seen  in 
Cincinnati;  but  I  mayT  summarise  by  saying  that  I  found  one  "t 
the  trolley  wires  in  connection  with  earth,  although  not  in  direct 
connection.  I  could  light  the  lamps  in  a  single-trolley  car  by 
changing  the  trolley  wheel  en  to  one  of  the  double  trolley  wires 
which  ran  over  the  same  track.  However,  no  direct  path  for 
the  return  current  through  the  earth  would  be  offered  by  one  wire 
being  earthed,  because  there  was  (as  there  must  be  with  this  system) 
a  complete  return  circuit  of  insulated  feeders  from  the  sections  of 


e  trolley  wire  to  the  generators,  in  a  similar  manner  t"  thai 
on  the  positive  side.     In  other   words,  the   return  circuit  was  a 

complete    duplication    of    the    outgoing    circuit,    ami    the  dy] 

delivered  their  current  outwards  by  insulated  feedei  .  and  rei 

it  back  by  insulated  f ten  oi  equal  capacity.     Any  connection  of 

either  trolley  wire  to  earth,  therefore,  could  not  causes  How  of 

current  directly  from    the    rails    to   the  generators,  since  the    latter 
were  not  in  connection  with  earth  ai  the  power  station.     Tha 
fact    was    an    advantage,   in    view   of   electrolytic   troubles   resulting 
from  return  currents  through  earth,  I  could  not   doubt  ;   but 
withstanding  the  mechanical  and  commercial    success     f   the  double 
trolley  in  this  city,  I  could  not  but  reflect   that,  if  we  are   to  have 
overhead  wires  at  all,  one   is  better  than   two,  and  there  in 
other  ways  of  effecting  the  same  object. 

This  led  me  to  look  at  the  single-trolley  system  again,  and  to  ask 
myself  the  question,  "  Would  not  the  same  immunity  from  return 
earth  currents  be  secured  if,  instead  of  earthing  the  generators 
and  favouring  an  earth  path,  the  return  current  should  be  collected 
direct  from  the  rails  by  insulated  feeders  in  communication  with 
the  negative  side  of  the  generators  I"  1  am  convinced  that  it  would, 
and  that  the  gaining  of  such  immunity  by  insulated  return  feeders, 
connected  at  half-mile  intervals  to  the  rails  on  a  single-trolley 
system,  quite  compensates  for  the  extra  cost. 

Thus  I  am  led  back  to  the  same  conditions  as  in  Stage  5  :  and 
this  conclusion  strengthens  the  position  of  the  single  trolley,  while, 
so  far  as  any  superior  advantage  is  to  be  gained,  it  disposes  of  the 
double  trolley. 

At.  the  same  time,  I  am  bound  to  admit  that,  notwithstand- 
ing the  increased  amount  of  overhead  work,  and  the  extra  insu- 
lation required  at  points  and  crossings,  no  serious  mechanical 
difficulty  presents  itself  in  the  double  trolley  ;  and  the  Board 
of  Affairs  of  that  city  have  acknowledged  its  practicability  and 
success  in  authorising  considerable  extensions.  To  the  gentle- 
men connected  with  both  systems  in  Cincinnati,  who  cour- 
teously gave  me  opportunities  of  making  observations  on  any 
part  of  their  systems,  and  whose  names  I  have  mentioned  in 
the  original  Paper,  I  expressed  at  the  time,  after  visiting  the 
power  stations  and  travelling  over  ten  miles  in  double  and  single- 
trolley  cars  in  the  city  and  suburbs,  my  gratification  in  finding 
the  double  trolley  work  so  well  ;  but  a  somewhat  over-zealous 
though  well-meaning  reporter  put  as  one  of  the  head  lines  of  an 
article  on  my  inquiry  into  that  system,  that  "  London  will  copy." 
I  should  be  very  sorry  to  disappoint  that  gentleman  or  his  readers 
in  their  good  wishes  for  our  metropolis  ;  but  1  have  advance  points 
which  I  think  show  that  simpler  systems  can  be  made  equally 
advantageous. 

In  the  three-wire  system,  of  which  I  have  prepared  a  diagram 
of  the  outside  circuit,  two  500-volt  generators  are  connected  in 
series,  the  middle  wire  being  to  earth,  and  the  free  positive  and 
negative  terminals  connected  to  the  feeders  radiating  from  the 
station.  The  single  overhead  trolley  wire  is  used,  divided,  as 
usual,  into  sections  insulated  from  one  another,  so  that  the  outside 
line  work  is  precisely  the  same  as  in  the  two-wire  system. 
Instead,  however,  of  these  sections  being  all  of  positive  potential, 
they  are  connected  alternately  to  the  positive  and  negative 
feeders.  Thus,  only  a  small  part  of  the  total  current  used  in 
propelling  the  cars  returns  by  the  rails  or  earth  to  the  station, 
and  that  only  when  the  load  is  not  balanced  on  the  different 
sections  of  opposite  potential.  For  this  reason  I  heard  that  the 
system  was  to  be  tried  in  districts  affected  by  pipe  corrosion  on 
some  of  the  great  lines  in  Massachusetts,  but  with  what  result  1 
have  not  heard.  There  is,  however,  a  line  in  successful  operation 
at  Portland,  Oregon,  which  1  have  not  seen  ;  but  am  pleased  to 
say  that  the  authors  of  the  next  Paper,  Mr.  R.  W.  Blackwell  and 
Mr.  Phillip  Dawson,  can  give  us  details  of  the  practical  working  of 
this  system,  gathered  on  the  spot. 

1  have  also  laid  b«fore  you  some  notes  on  the  conduit  or  slotted 
rail  system,  which  has  been  working  successfully  for  some  time  in 
Chicago  and  Washington,  D.C.,  as  I  judged  that  the  members  of 
this  Institution  should  be  put  in  possession  of  such  information  as 
could  be  obtained  on  the  spot.  To  avoid  repetition,  1  must  refer 
you  t..  the  original  Paper  for  details  of  this  system,  but  I  have  the 
drawings  here  for  your  reference.  In  the  conduit  there  are  two 
rigid  copper  rods  supported  from  above  at  intervals  on  insulating 
blocks  and  gun-metal  clips.  The  rods  were  in  the  first  i] 
stretched   continuously,  but  were  afterwards   dil  ections, 

with  sleeves  and  springs  to  take  up  for  expansion.  1  went  up  and 
down  the  line  on  the  cars,  which  worked  smoothly  and  perfectly  ; 
and  by  entering  a  manhole  got  my  head  in  the  conduit,  SO  that  1 
Could  "watch  the  running  of   the  trolley  wheels  as  the  cos  went   by. 

The  sparking  was  inappreciable,  and  the  system  worked  perfectly. 

The  mechanical  details  at    points  and  curves  were  well  worked  OUl 
I     have    seen    other    conduit    systems   on    paper,    and    there    are 

probably  several  that   would  w..ik  equally  well  if  given  so 

that    in   Washington;  but    I   have  not   thought    it   worth 

to  bring  any  system  before  a  body  of  practical  men,  capable 

of  designing  as  good  any  others  at  present  on  paper, 
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without  having  seen  it  myself  in  actual  successful  work  and  the 
system  described  has  certainly  gained  public  and  administrative 
confidence,  and  I  believe  has  sound  commercial  prospects  of 
further  expansion. 

I  was  very  pleased  to  see  Messrs.  Siemens's  defence  of  the  Buda- 
Pesth  conduit  line,  which  is  both  exhaustive  and  timely.  Somehow 
or  other,  an  impression  has  prevailed  that  a  ljin.  slot  is  inseparable 
from  an  electric  system  ;  whereas  the  case  at  Buda-Pesth  was  that 
advantage  was  taken  of  the  wheel  flange  slot  already  existing,  and 
this  was  necessarily  somewhat  wide.  There  is  no  difficulty  in 
making  the  slot  fin.,  and  bedding  the  insulated  wires  of  the 
collector  in  a  Ain.  steel  carrier.  The  conduit  and  slot  in  the  centre 
of  the  track,  however,  is  the  most  satisfactory,  as  it  is  not  subjected 
to  any  continuous  wear  from  the  travel  of  the  cars. 

Of  the  two  systems  of  electric  street  tramways,  the  single  trolley 
is  most  suitable  for  out-lying  districts,  and  the  conduit  for  towns. 

Although  necessarily  moving  slower  in  town  streets  on  account 
of  the  traffic,  and  therefore  not  showing  all  their  good  points, 
it  must  not  be  overlooked  that  electric  cars  have  tractive  power  to 
tackle  ascents  of  1  in  10  ;  and  the  running  expenses  per  car  mile 
are  cheaper  than  by  horses.  The  approximate  total  cost  of 
buildings,  machinery  and  rolling  stock  is  the  same  in  both  the 
trolley  and  conduit  systems,  and  amounts  to  from  £'1,200  to  £1,500 
per  motor  car.  The  overhead  work  and  poles  with  single  trolley 
costs  about  £2,300  per  mile  of  double  track,  including  permanent 
way,  and  the  conduit  system  about  £4,000  per  mile  of  single  track. 
Cost  of  rolling  stock  and  permanent  way  would,  of  course,  be 
materially  reduced  for  smaller  gauges  than  4ft.  8Mn.  The  feeders, 
both  main  and  return,  should  be  underground,  at  any  rate  within 
town  limits,  after  which  there  is  not  much  objection  to  their  being 
carried  on  the  same  poles  as  the  trolley  wire.  With  the  extensive 
experience  gained  in  this  country  in  underground  conductors, 
a  good  drawing-in  system,  with  spare  ducts  for  adding  to  the 
feeders  as  traffic  increased  could  be  laid  in  a  thoroughly  reliable 
manner,  and  not  cost  very  much  more  than  special  overhead  poles. 
We  should  then  have  the  overhead  trolley  system  without  the 
great  mass  of  heavy  insulated  feeder  cables  on  tall  poles  so  disfigur- 
ing in  American  cities.  Let  us  bury  our  feeder  cables  and  put  up 
no  span  wires,  and  then  all  that  is  left  is  a  set  of  light  ornamental 
poles  spaced  100ft.  apart,  with  brackets  supporting  one  single-trolley 
wire  per  track.  Make  them  of  lattice  or  ornam  ental  scroll  work,  or 
make  them  of  more  massive  ornamental  cast  iron,  to  receive  in  addi- 
tion arc  lamps  for  the  lighting  of  the  streets.  But  let  us  be  assured 
that  the  overhead  trolley  is  not  so  unsightly  as  many  would  have 
us  imagine,  and  that  it  can  be  put  up  in  an  ornamental  and  un- 
obtrusive manner. 

In  Philadelphia  the  insulated  feeders  are  in  underground  con- 
duits, together  with  bare  copper  strips  as  returns  ;  but  I  am  not 
aware  whether  the  dynamos  are  insulated  at  the  power  station,  or 
insulated  return  cables  led  to  the  nearest  point  on  the  line  in  the 
manner  I  have  described. 

The  third  rail  system  is  not  generally  applicable  to  any  lines, 
except  where  built  in  an  exclusive  route  of  its  own.  The  use  of 
storage  batteries  1  have  not  touched  upon.  There  have  been  trials 
in  America,  but  less  experience  gained  than  in  England  and  the 
Continent.  If  the  cost  of  depreciation  and  renewal,  which  is  out 
of  all  proportion  to  that  of  the  transmission  systems,  could  be 
materially  reduced,  the  self-contained  battery  system  would  claim 
attention  for  town  and  city  traffic.  Data  on  recently  worked  lines 
on  this  system  would  be  welcomed  from  members  who  have  had 
experience  of  such  lines. 

American  cars  have  no  top  seats,  although  the  double-decked 
cars,  as  they  arc  termed,  are  coming  into  use  in  a  few  places. 
We  are  lovers  .if  fresh  air,  and,  except  in  the  coldest  weather, 
in  America  I   have  taken,  in  common  with  others  of  similar  mind, 

the  standing    rooi i   the  driver's  or  conductor's   platforms,   on 

m  oars,  in  preference  to  the  inside.  But  we  in  England 
have  somehow  a  strong  inclination  to  get  up  higher,  an. 1  we  like 
to  see  around  us  from  a  position  of  vantage  an. 1  "freed. .in  ;  and  we 
cannot  give  up  our  top  seats,  no  matter  what  other  advantages  are 

offered.     Protect] ist,  therefore,  be  afforded  such  passengers 

against  any  breakage  of  the  trolley  wire.  Mr.  Alfred  Dickinson 
has  mel  tins  in  a  very  neat  way,  together  with  more  important 
structural  advantages,  by  putting  Ins  trolley  wire  on  one  side  of  the 
The  matter,  i    M  also  be  mel  by  putting  an  awning  over  the 
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top   seats,    as   on    th.    Bteamcara  in    Birmingham  and  elsewhere. 

U  "ll   tl bin    system,  of  course,  top  seats   would  need   n 

provision. 

('/'..  be  continued.) 
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LIGHTING   INSTALLATIONS.* 

BY   H.   A.   HENDERSON. 

For  the  purpose  of  this  Paper,  installations  may  be  divided  into 
two  classes,  good  and  bad  ;  but  I  shall  divide  the  latter  into  two  sub- 
classes— namely,  (a)  installations,  which,  although  they  may  not  be 
of  the  best,  are  still  good  enough  to  pass  the  usual  examination  and 
test  of  the  Supply  Company's  inspector,  and  (6)  those  which  do 
not  fulfil  this  condition.  I  have  not  much  to  say  about  Class  I., 
except  that  this  quality  of  installation  depends  upon  three  essentials 
— namely,  good  supervision,  good  labour  and  good  material. 

To  my  mind  the  most  interesting  objects  for  discussion  are  in- 
cluded in  Class  II.,  and  so  I  will  at  once  pass  on  to  these.  As  we 
saw  that  good  installations  depend  upon  three  essentials  so  we  may 
say  that  any  one  of  these  being  absent  produces  a  result  contained 
in  either  sub-class  a  or  b.  First,  then,  let  us  briefly  touch  upon 
supervision.  This  is  a  point  upon  which  I  cannot  lay  too  much 
stress,  and  I  fear  it  is  only  too  often  neglected  by  just  the  very 
class  of  contractors  amongst  whom  one  would  expect  to  find  it. 
The  reason  of  this  is  not  difficult  to  surmise.  It  is  that  the  busy 
contractor  cannot  spare  the  time  to  devote  to  it  that  he  ought,  as 
he  has  many  inquiries  and  special  technical  work  to  attend  to, 
which  he  is  unable  to  trust  to  his  juniors.  The  immediate  effect  is 
that  the  work  being  left  perhaps  under  the  control  of  incompetent 
men,  and  most  of  us  know  what  the  average  wireman  does  under 
these  circumstances — the  installation  falls  into  Class  II.,  and  this 
notwithstanding  the  fact  that  the  best  material  may  have  been 
supplied.  It  is,  perhaps,  unnecessary  for  me  to  mention  that  under 
these  conditions  the  weak  point  is,  as  a  rule,  bad  joints. 

Bad  joints  in  an  installation  are  perhaps  the  most  difficult  faults 
to  find  out,  as  one  cannot  possibly  in  the  course  of  an  inspection 
pretend  to  critically  examine  every  one.  Generally  the  outside 
appearance  is  good,  and,  unless  the  joint  be  absolutely  cut  open, 
its  weak  points  are  not  discovered.  Out  of  over  500  installations 
which  I  have  inspected  and  tested  within  the  last  18  months,  only 
a  small  percentage  were  absolutely  bad.  I  have  found  that  the 
two  most  dangerous  types  of  contractor  to  deal  with  are  the 
plumbing  electric  bell-fitter  and  the  "  freshman  "  at  the  technical 
school.  Two  instances  of  installations  carried  out  respectively  by 
a  plumber  and  a  student  will  suffice  to  show  what  I  mean.  In 
the  first,  one  of  some  eighteen  or  twenty  lights  a  superficial 
examination  seemed  satisfactory.  That  is,  the  mains  and  all  easily 
accessible  wires  were  apparently  of  good  quality.  The  insulation 
resistance,  however,  was  below  10  ohms,  and  a  further  investiga- 
tion revealed  the  fact  that  ordinary  bell-wire,  of  a  quality  similar 
to  the  sample  on  the  table,  had  been  used  and  bedded  in  new 
plaster  without  any  casing,  tubes,  or  protection  whatever.  It  was 
necessary  for  me  to  actually  dig  out  the  wires  before  I  could 
discover  this.  Needless  to  say,  being  a  very  low  tender,  the  con- 
tractor lost  his  money  and  the  confidence  of  his  client. 

The  second  example  was  a  case  where  the  best  material  had  been 
used  and  everything  done  upon  the  most  approved  scientific  lines, 
but  upon  turning  on  the  current  the  lamps  only  came  up  dull  red. 
The  reason  of  this  was  that  the  number  of  lamps  being  even  and  on 
two-light  electroliers,  they  were  wired  in  pairs  of  two  in  series, 
"  because,"  as  the  contractor  informed  me,  "  he  could  not  get  four 
wirea  down  the  tube  of  the  fitting  !  " 

Such  cases  as  these  are,  however,  1  am  happy  to  state,  growing 
fewer  day  by  day.  Before  I  dismiss  this  portion  of  my  subject  I 
must  just  add  a  word  or  two  upon  the  various  systems  of  wiring 
premises.  In  Manchester  we  are  perhaps  more  favourably  situated 
than  in  any  other  town  in  England,  as  we  hove  the  alternative 
of  wiring  either  on  the  three  or  live  wire  systems.  The  latter 
plan  has  been  adopted  with  great  success  in  several  installations 
here,  notably  the  Town  Hall,  Royal  Exchange,  Free  Trade  Hall 
and  Reference  Library,  and  the  advantage  Loth  to  the  contractor 
ami  the  consumer  is  considerable.     I  am  inclined  to  think,  however. 

that   in  the  majority  of  provincial  towns  the  most  improved  system 

of  wiring  is  not  recognised.  As  an  instance  1  may  state  from 
statistics  that  over60per  cent,  of  the  installations  in  Manchester 

are  wired  upon  the  now  almost  obsolete  "Tree  System."     That 

is,    a   pair    of    mains    arc    run    throughout    the    building    and   lights 

tapped  on  indisorimately  as  they  arc  required,  without  regard 
either   to    the    carrying    capacity   of    the    leads,    or   the   proper 

protection  of  the  branches  by  cut  outs.  I  have  come  across 
i   ii     .     for    instance,    where    a    branch    of    ISgiu.;.-     wil 

three  lights  was  tapped  directly  on  to  s  pair  of  20's  No 
doubt  the  second  wireman  who  was  instructed  to  put  on  the  extra 
lights  was  conscientious  to  a  oertain  extent,   but  not  sufficiently 

so  to  pull  out  the  existing  tapping,  and  run  his  I  8's  direct  to  the 
main.  .»  i 

Such   i  -   this  do    not   conduce  to   the  satisfactory 

adoption  of  the  electric  light  by  the  general  public,  who    and  this 

w«  should  never  lo«e  Bighl  extent  igno- 

r,  .    trical 
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runt  of  technical  details,  and  are  in  the  majority  of  cases  entirely 
in  the  hands  of  their  contractors. 

In  my  opinion  the  most  satisfactory  way  of  wiring  is  that  which 
i«'»-  (.online. nly  obtains  in  London,  and  has  also  been  adopted  by 
a  few  provincial  contractors,  namely,  the  distribution  system,  con 
fining  oneself  as  far  as  possible  to  5-ampere  sub-circuits,  each  con- 
trolled by  a  double-pole  fuse.  The  advantage  of  this  to  the  consumer 
is  considerable,  as  it  allows  extra  lights  to  be  attached  without 
much  extra  cost,  providing,  of  course,  that  the  contractor  has  allowed 
for  this  in  his  mains.  Unfortunately,  however,  it  is  hard  to 
explain  to  the  prospective  consumer  that  the  small  additional 
cost  at  the  outset  will  probably  be  of  advantage  to  him  later  ; 
for  a  large  proportion  of  the  British  public  are  inclined  to  accept 
the  lowest  tender,  their  object  being  to  put  in  the  light  for  the 
present  without  regard  to  the  future.  As  to  prices  at  which  work 
is  obtained,  it  would,  of  course,  be  invidious  on  my  part  to 
mention  any  figures  ;  but  when  one  sees,  as  I  have  done,  varia- 
tions of  as  much  as  300  per  cent,  in  tenders  to  specification,  one 
cannot  help  feeling  that  there  is  something  wrong  somewhere. 

Of  course,  it  may  be  argued  that  certain  contractors  can  buy 
material  in  a  cheaper  market  than  others  ;  but  I  fear  that  this 
is  not  altogether  a  satisfactory  explanation.  One  is  rather  led  to 
the  opinion  that  perhaps  low  quotations  are  a  bait  to  catch  work 
by  contractors  who  are  not  already  sufficiently  established.  I  think, 
with  regard  to  cable  manufacturers,  that  perhaps  it  is  somewhat 
unfair  for  them  to  compete  with  their  clients,  as  friction  is  sure  to 
be  caused  by  such  a  proceeding.  The  manufacturers  of  fittings 
perhaps  come  under  a  different  aspect,  as  a  contractor  is  frequently 
asked  for  a  special  design  or  form  of  fitting,  which,  if  he  is  himself 
a  manufacturer,  he  can  supply  at  short  notice  and  comparatively 
moderate  cost ;  whereas,  if  he  has  to  go  to  an  outside  firm,  unless  he 
is  in  a  position  to  order  a  quantity,  such  firm  will  naturally  charge 
him  a  high  price,  and  the  delay  in  delivery  may  be  considerable. 

As  far  as  regards  cables  and  wires  the  quality  is  fixed,  and  one  is 
obliged  to  employ  the  particular  form  and  size  which  is  required. 

The  employment  of  efficient  labour  is  of  very  great  importance, 
and  this  brings  me  to  the  second  essential.  I  may  say  that  I  have 
had  a  large  and  varied  experience  of  the  so-called  wireman,  and  a 
very  interesting  and  curious  study  I  have  found  him.  I  suppose 
there  are  black  sheep  in  every  fold,  but  I  am  sure  that  the  wireman's 
fold  is  particularly  well  supplied  with  the  article.  One  finds  among 
them  individuals  who  seem  to  be  given  up  to  almost  every  form 
of  vice  from  which  they  should  be  free.  It  is  evident  that  the  em- 
ployment of  these  specimens  of  humanity  is  sure  to  result  in 
trouble  ;  yet  sometimes  the  unfortunate  contractor  has  no  alterna- 
tive. In  the  busy  season  one  is  often  only  too  glad  to  get  hold 
of  a  man  who  knows  the  difference  between  a  double  pole  cut-out 
and  a  main  switch,  and  your  average  wireman  lets  you  know  that 
he  recognises  this  by  demanding  high  wages  or  assuming  an  inde- 
pendent attitude. 

I  will  now  pass  on  to  the  third  essential,  the  use  of  good  material, 
and  I  fear  that  in  these  days  of  cheap  Continental  rubbish  this 
important  point  is  often  neglected.  There  are  at  the  present  time 
Continental  firms  who  may  be  said  to  run  English  contractors;  that 
is  to  say,  they  get  hold  of  a  contractor  who  is  short  of  capital  and 
finance  him  by  supplying  him  with  inferior  material,  mainly  fittings, 
at  a  low  price.  Fittings  are  a  very  important  factor  in  keeping  up 
the  quality  of  an  installation,  and  one  which  I  fear  many  supply 
inspectors  neglect.  Often  the  inspector  places  too  much  confidence 
in  his  insulation  test,  or  in  the  quality  of  the  insulating  material  of 
wires  and  cables,  without  stopping  to  see  if  lamp-holders  or  switches 
are  defective,  or  proper  cut-outs  put  in  where  they  should  be. 
Either  of  these  points,  if  neglected,  is  a  source  of  great  annoyance, 
or  maybe  danger,  to  the  consumer,  and  allow  inferior  contractors 
to  obtain  jobs  at  low  prices. 

Then,  again,  as  I  have  before  mentioned,  prospective  consumers 
often  make  a  great  mistake  in  accepting  a  very  low  tender  on  the 
supposition  that  it  is  economical  to  save  a  few  pounds  at  first. 
The  remedy  for  this  lies  in  the  employment  of  a  consulting 
engineer.  But  I  fear  that  even  consulting  engineers  are  not 
altogether  free  from  partiality.  When  one  sees  in  a  specification, 
for  instance,  a  certain  make  of  switch  mentioned,  one  cannot  get 
away  from  the  feeling  that  perhaps  there  is  more  in  it  than  the 
mere  fact  that  the  particular  make  of  switch  is  efficient.  However, 
consulting  engineers  have  a  great  power  in  controlling  the  abuses 
of  the  trade,  and  one  which  I  am  sure  we  should  all  be  glad  to  see 
more  universally  used. 

DISCUSSION. 

Mr.  EIDSFORTH  said  that  the  point  which  struck  him  moat  forcibly 
was  die  system  of  testing  joints.     He  used  to  have  a  great  deal  to 
the  cable  line,  and   at  that  time  joints  were  tested   under  water,  and  it 
seemed  to  him  to  be  a  great  mistake  that  this  is  nol  the  i  ase  now. 

Mr.  CLAREMONT  said  that  the  only  thing  in  Mr,  Benderson'i   I'm1 

which  has  struck  him  was  the  paragraph  or  few  word    aboul  the  con  umei 

to  pay  high  prices  for  fittings  unless  he  goes  to  a  manufacturing 

firm.     This  should  not  be  the  ease  if  the  manufacturer  is  sufficiently  fair 

to  allow  discount  to  the  trade  only. 


Mr.  II.  WOOLER  said  thai  what  he  had  to  lind  fault  with  in  the  P 
was  the  remark  made  about   Manchester  being  in  a  bettei    position  ihan 
any  other  town  for  the  supply  of  current,  having  the  alternative  of  wiring 
either  on  the  three  or  five  wire  systems.     Mr,  fiend  i  .:  owing 

to  having  two  or  three  different   voltages  to  select  from,  they  ahould  be 

able  now  t"  supplj  current  cheapei  than  anywhere  else,  and  he  meul I 

the  Fit.-  Trade  Ball  as  i  case  in  point,     Be  very  much  doubted  that 

Mr.  c.  s    NORTHCOTE  would  like  to  correct  Mr.  Woolei  ii 
of  his  statements.     There  was  nothing  in  his  opinion  in  the  Pant  i 
the  aaving  "f  current  to  .the  consumer,  but  a  suggestion  a 
installations, 

Mr.  WOOLER  replied  that  the  only  point  he  could  make  out  by  using 

wu '  multiple  win:  system  is  that  you  can  afford  to  put    in 

larger  cables. 

Mr.  tfORTHCOTE  quite  agreed  with  Mr.  Henderson's  remark*  on  the 

sub-circuit  system.     He  knew  that  very  little  work   had   been  d 

the  last  few  months  on  this  system.  When  the  electric  lie;ht  first  came 
into  use  the  tree  system  was  mostly  employed,  but  undoubtedly  thai  has 
been  altered  iu  Manchester  lately  ;  most,  buildings  are  now  wired  on  the 
multiple  system  with  sub-distribution  boards  for  alternate  circuits.  With 
regard  to  Mr.  Claremont's  suggestion  as  to  manufacturers  maintaining 
discounts,  he  thought  it  was  a  very  great  pity  that  they  could  not  all  com- 
bine together  and  get  the  prices  raised,  instead  of  cutting  them  down  so. 

Mr.  THOMAS  referred  to  the  action  of  cement  on  indiarubber  ;  it 
seems  to  have  a  very  strange  effect  ;  for  instance,  if  yon  put  a  wire  into 
a  bucket  of  water  you  get  no  leakage  through  it  at  all,  but  if  you  put  that 
same  wire  upon  a  damp  wall,  whether  there  are  any  joints  in  it  or  not, 
you  get  a  leakage  through  it  after  it  has  been  up  possibly  only  a  few  hours, 
and  he  never  had  had  this  explained. 

Mr.  FAWCUS  had  noticed  considerable  action  having  taken  place  with 
casing  fixed  against  enamelled  bricks,  and  there  could  be  nothing  in 
enamelled  bricks  that  can  attack  the  wires  ;  but  there  seems  to  be  gome 
kind  of  cement  or  other  used  for  attaching  these  enamelled  bricks.  He 
had  had  several  cases  of  wires  being  completely  eaten  through. 

Mr.  BROUGHALL  said  he  would  like  to  mention  one  other  point,  and 
that  was  that  as  the  weak  points  in  installations  are  apparently  in  the  joints, 
he  thought  the  number  of  joints  should  be  reduced  as  far  as  possible,  and 
quite  agreed  with  Mr.  Henderson  that  the  only  way  to  do  this  was  to  run 
the  wires  back  to  distributing  boards.  This  may  cost  a  little  more  money 
in  the  first  instance  ;  but,  at  the  same  time,  he  thought  it  would  be  a  great 
saving  in  the  long  run. 

Mr.  ANDREW  wished  to  suggest  that,  if  periodical  inspection  were 
made  to  electrical  installations,  the  trouble  might  be  very  much  reduced, 
as  it  seemed  to  him  that  if  the  contractor  had  in  his  mind  the  possibility 
of  his  installations  being  inspected  at  any  time,  he  would  probably  be 
more  careful  in  putting  in  good  work  iu  the  first  instance. 

Mr.  HENDERSON,  in  replying  to  the  foregoing  remarks,  said  :  Mr. 
Eidsforth  has  suggested  that,  in  his  opinion,  joints  should  be  immersed 
in  water  for  testing  purposes.  This  would,  undoubtedly,  be  a  very  good 
thing  if  it  could  be  done,  but  for  house  work  it  is  almost  an  impossibility. 
I  am  afraid  that  very  few  joints  at  present  made  would  stand  any  test 
of  the  kind  at  all  ;  the  obvious  thing  to  do  is  to  vulcanise  the  joints,  and  a 
very  simple  and  expeditious  method  of  vulcanising  joints  has  lately  been 
brought  out.  It  is,  undoubtedly,  a  very  important  point,  as  joints 
certainly  have  more  to  do  with  bringing  down  the  insulation  resistauce 
than  anything  else.  Mr.  Wooler  had  made  reference  to  the  amount  of 
current  used  at  the  Free  Trade  Hall,  but  he  thought  he  was  right  in  saying 
that  with  regard  to  the  Free  Trade  Hall  there  was  an  actual  saving  of 
current  through  having  adopted  the  five-wire  system ;  probably  the  reason 
why  the  Free  Trade  Hall  seems  to  consume  more  current  thau  it  should  is 
because  it  was  never  properly  metered.  It  was  metered  in  earlier 
days  by  two  Thomson  meters  on  the  outers,  which  was  practically 
of  no  use  whatever.  Now,  a  five-wire  meter  has  been  adopted,  but 
this  does  not  seem  to  be  of  any  practical  use,  as  it  seems  to 
register  whether  the  lamps  are  being  burnt  or  not.  Mr.  Thomas 
had  alluded  to  the  action  of  cement  on  rubber  insulating  material. 
He  thought  that  it  is  perhaps  not  altogether  the  action  of  cement  ; 
you  get  the  same  result  if  you  embed  the  wire  iu  any  kind  of 
plaster  or  concrete,  or  anything  else  of  the  kind  ;  very  often  it  is  due  to 
the  electrolytic  action  through  exposure  to  moisture.  Mr.  Fawcus  had 
asked  for  instances  of  corrosion  with  enamelled  bricks.  I  have  a  very 
vivid  case  before  me  where  we  had  a  meter  which  got  an  earth  leakage  : 
that  is  to  say,  we  got  200  volts  to  earth.  The  meter  was  fixed  on  a  pine 
board,  and  the  board  was  fixed  on  enamelled  bricks.  It  ha  1  been  fixed 
some  six  or  eight  months,  with  probably  an  average  current  of  1J  to  2. 
amperes  leakage  to  earth  ;  and  when  he  came  to  inspect  it  he  found  the 
board  almost  destroyed,  and  behiud  the  board,  when  taken  down,  he 
found  that  the  glazed  surface  of  the  bricks  was  entirely  destroyed  and 
broken  up,  and  just  the  ordinary  brick  surface  left  beneath. 


BOOKS   RECEIVED. 

"Electric  Light  Installations."  By  Sir  David  Salomons,  Hit:. 
Price  17s.  Cd.  Three  vols.  Sevonth  edition.  (London  :  Whit- 
taker  and  Co.) 

"  American  Electric  Street  Railways."  By  Killingworth  Hedges. 
(London  :  E.  and  F.  .N.  Spoil.  Now  York  ■  Spoil  and  Chamberlain. 
I-'.M    | 

"  Lehrbuchder  Experimental  Physik."    Vol.1.   (Jen 
and   sxonstii a.     By  Adolph  Wiillner.     Fifth  Edition.     12  marks. 
(Leipzig:  Tetibner.     London:  David  Nutt.) 


11-2 


THE  ELECTRICIAN,  NOVEMBER  23,  1894. 


THE  INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

ANNUAL  DINNER. 
The  sixth  annual  dinner  of  the  Institution  of  Electrical  Engi- 
neers took  place  at  the  Freemason's  Tavern  on  Wednesday 
evening.  Mr.  Alexander  Siemens,  the  President,  was  in  the 
chair,  and  amongst  those  present  were  the  Et.  Hon.. lames  Bryce, 
M.P.,  Sir  Saul  Samuel,  Sir  Malcolm  Fraser,  Sir  Robert  Raw- 
Jinsoii,  Sir  John  Pender,  M.P.,  Sir  Robert  Herbert,  Sir  James 
t'ricliton-Browne,  and  Dr.  E.  Armstrong. 

After  dinner  the  usual  loyal  toasts  were  duly  hououred,  the  CHAIRMAN 
touchingly  alluding  to  the  sad  mission  upon  which  the  Prince  and  Princess 
of  Wales  and  the  Duke  of  York  recently  left  our  shores  for  those  of  a 
friendly  nation. 

The  CHAIRMAN  next  proposed  "  Our  Colonial  Empire,''  coupling  with 
the  toast  the  names  of  Sir  Saul  Samuel,  K.C.M.G.,  C.B.  (Agent-General 
for  New  South  "Wales),  and  Sir  Malcolm  Fraser,  K.C.M.G.  (Agent-General 
for  Western  Australia).  In  doing  so  he  said  that  in  his  opinion  it  was  in 
our  colonial  empire  that  the  real  strength  of  Great  Britain  lay. 

Sir  SAUL  SAMUEL,  in  replying,  said  he  could  not  separate  the  event 
which  they  were  there  met  to  celebrate,  the  establishment  of  electrical 
engineering,  and  the  progress  of  the  colonial  empire.  The  latter  was 
connected  with  the  Mother  Country  by  a  system  of  electricity  which  was 
perfectly  marvellous,  and  it  could  not  be  questioned  that  the  system 
tended  largely  to  the  maintenance  of  the  unity  of  the  Empire.  They 
might  send  away  a  telegram  that  night  to  Australia,  distant  some  12,00(1 
or  13,000  miles,  and  get  a  reply  on  their  breakfast  tables  next  morning. 
He  had,  in  the  course  of  his  experience,  known  of  instances  where 
.colonial  Governments  had  been  somewhat  dissatisfied  with  the  action  of 
the  Imperial  Government  ;  but  the  matter  had  been  very  easily  and 
quickly  explained  by  the  aid  of  the  telegraph.  But  for  the  prompt 
replies  they  were  able  to  get,  serious  complications  and  difficulties 
might  have  arisen.  Sir  Saul  went  on  to  speak  of  the  rapid  growth  of 
the  land  lines  in  Australia  during  his  own  career  there,  and  mentioned 
that  upon  that  continent  there  were  now  45,000  miles  of  telegraph  lines. 

Sir  MALCOLM  ERASER  also  responded,  and  referred  to  the  great 
triumphs  of  applied  science  within  living  memory.  The  science  of  elec- 
tricity and  its  followers  had  his  sincere  and  most  ardent  admiration. 
Electrical  engineering  was  as  yet  only  in  an  embryonic  state,  and  he 
looked  forward  to  greater  advances  still.  Steam  had  had  its  day,  and  by 
the  end  of  the  century  it  would  be  overcome  by  its  rival,  the  applied 
science  of  electricity. 

Mr.  W.  H.  PREECE,  C.B.,  rose  to  propose  the  toast  of  "The  Learned 
and  Engineering  Societies."  He  said  he  was  there  that  evening  in  an 
absolutely  unique  position,  being  for  the  first  time  in  his  life  a  guest  of 
the  Institution.  The  plulosopher  was  the  man  who  directed  the  worker 
t.i  those  fields  where  eventually  the  wolf  would  dwell  with  the  lamb  and 
the  leopard  lie  down  with  the  kid.  This  field,  exposed  to  view,  was  found 
covered  with  a  heaven  brightened  up  with  pastures  of  brilliancy,  where 
they  found  names  like  those  of  Newton,  Faraday,  Maxwell,  Joule 
shining  with  great  brilliance.  They  found  also  names  such  as  those  of 
\\  ;l 1 1  _  of  Telford,  of  Stephenson,  and  Brunei,  and  over  other  countries 
tli.  v  found  such  names  as  those  of  Clausius,  Helmholtz,  and  of  Siemens  ; 
again  they  found  Ampere  and  Ohm  and  Volta,  and,  hovering  like  Mahomet's 
coffin  suspended  in  mid  air,  they  found  a  name  once  spelled  Thomson,  but 
now  commencing  with  a  K.  The  engineer  was  the  working  man.  This 
wfl  ili'-  da\  of  lb.-  practical  man.  He  had  fulfilled  the  prophecy  of  old, 
that  every  vallej  bould  be  exalted  and  every  mountain  and  every  hill 
laid  low,  when  the  crooked  should  he  made  straight,  and  the  rough  places 
plain.  The  engineer  ol  to-day  laughed  al  rude  Boreas,  he  crossed  the 
Atlanti  and  he  brought    Bombay  within  twelve  days  of  Lon- 

don :   lie  bad  li.nn.    -..I  th-  hi-:.!  ..f  the  sun,  he  had  brou  dit  bo  the  use  of 
in  mi  i  u  .   he  had  caused  the  [ightDings  to  come  to  us  and  say, 

Sere  we    ire       They  could  now,  with  the  greatest  ease,  reproduce  the 

human  voice,  which     poki    in   I. Ion,  in   the     I ta  of  Paris,  and  they 

could  in  thru-  secret  chambers  unlock  the  sound  of  the  voice  that  was  still. 

The  practical  man  oi  to-daj  had  alleviated  and  had  even  removed  disease, 

He  extended  life    ind    ucceeded  in  answering  in  the  most  satisfactory  way 

■  tli  living  i   And  wl...  that  lived  under  tin-  influence 

tricity  who  would  not   say  that   health,  happiness,  comfort,  and,  in 

mum  instances  wealth,  followed  Dhe  pra.  tiee  oi   the  profe    E  electrical 

i  >•<'-'  '   'I'll-  •■  were   on the  tropl I  the  pracl  ic  .1  man  and  it 

was  tin-  finger  ..i  the  philosopher  which  pointed  out   the  way  he  should   ■•'. 

'lb.-  n-  nil  -  I..  -.-.In.  l,  he  bad  alluded  were  tin-  result  -  of  the  happy  alliance 

ted  in  the  pn   enl  daj  between  practice  and  theory.     He  coupled 

with  th.-  toa  i    tin-  name    ol    l  'i .   \r o     Pre  ident   oi   thi    I  Ihemical 

""'  !  'i   1 1 1  l:  iwli I'm-  i.i.  n.    -.I    il.o   1 1 1 -i  nun. .ii  ,.f  Civil 

■  .i  . 
ROl     i'  l'  l:  UVUNSox,  in   n  ii  Jul  i  .i    ,,,    ,,,1,.,,    tin 

"'• sni  ■      i  his  expi   ie lui  in  .  the  |  '■  imi  an  war,  ami  of  tl 

triumph     in   -  ill,,  pita]    by  , 

Dr.    URW    i  1'' '    ' | [i  .i      i ; houghi  the  -  h  id 

■  " ben  tl  bey  wen  i    one  i  in  ve    ill 

-  ■■         ...k   together,   and    when  it 

be    pi..-  tical.    He  :  i,.,,   0j 

the   repn   i  |  as    the  outward    and    1 1  ilble 

I  II  I, Ml,,  I  Ol  .  >■      1,1         1, 

I,    M  ,'.  olm   I  M,    would 

eie   Ion       e  i  ild  be  no 


that  that  would  l,e  the  case.  I  hit  if  they  were  to  reali  e  that  condition  of 
things  it  were  necessary  that  there  should  he  far  more  co  operation  between 
the  chemists  and  the  electricians  than  there  was  at  present.  They  (the 
electricians),  he  thought,  were  moving  in  too  narrow  i  sphere,  they  were 
too  much  the  slaves  of  the  dynamo  ;  they  too  largely  devoted  their  atten- 
tion, those  of  them  who  were  not  engaged  in  telegraphy,  to  the  study  of 
the  dynamo  and  its  uses  in  producing  light,  and  as  a  source  of  power. 
There  were  other  uses  of  the  electric  current  to  be  foreseen  which  were 
likely  to  be  of  enormous  importauce.  On  the  chemical  side  there  was  an 
enormous  outlook.  Electricity  was  beginning  to  be  employed  in  many  purely 
chemical  industries  ;  iustead  of  using  bleaching  powder  made  by  the  alkali 
maker,  the  paper  maker  and  the  bleacher  were  making  use  nowaday  of 
bleaching  liquid  made  by  means  of  the  electric  current  ;  and  in  a  multitude 
of  other  ways  electricity  was  being  made  use  of.  There  was  no  doubt  what- 
ever that  ere  long  the  whole  of  the  copper  would  be  made  by  the  electrical 
man  ;  the  old-fashioned  method  was  undoubtedly  a  very  bad  method  wheu 
compared  with  the  electrical  method.  But  in  order  that  those  develop- 
ments might  take  place  it  was  essential  that  they  should  widen  the  scope 
of  their  studies.  Those  of  them  who  had  passed  the  stage  of  study  still  had 
the  power  of  influencing  others,  and  his  advice  as  a  chemist  and  a  teacher 
was  that  they  should  advise  and  encourage  all  they  could  to  make  their 
studies  as  wide  as  possible.  In  this  country  they  were  greatly  behiud  in 
these  matters.  Already  schools  of  what  might  be  termed  applied  elec- 
tricity were  being  erected  one  after  another  on  the  Continent,  and  getting 
into  active  work,  and  they  should  see  to  it  that  England  was  not  left  behind 
in  this  matter. 

Dr.  JOHN  HOPKINSON,  F.R.S.,  proposed  the  toast  "Our  Guests." 
He  said  their  guests  that  evening  were  a  most  representative  lot  of  men. 
They  had  amongst  them  one  who,  in  the  early  days  of  submarine  tele- 
graphy, not  only  found  the  money  so  necessary  to  carry  out  large  enter- 
prises of  that  character,  but  also  found  the  faith  in  ultimate  success 
which  went  so  far  to  ensure  that  success,  and  who  had  that  fire  which  was 
so  necessary  to  inflame  the  energies  of  electrical  engineers.  They  rejoiced 
that  that  man  was  stdl  with  them,  and  that  he  still  had  that  faith  and 
that  fire.  To  no  one  were  the  electrical  engineers  of  the  past  more  in- 
debted than  to  Sir  John  Pender.  Then  they  had  also  representatives  of 
nearly  all  our  colonies,  and  representatives  of  most  of  the  learned  and 
engineering  societies.  But  amongst  their  guests  they  had  no  one  who  was 
a  more  representative  man  than  he  with  whose  name  he  had  to  couple  the 
toast,  the  President  of  the  Board  of  Trade.  He  was  a  man  who  had 
succeeded  in  many  walks  of  life  ;  he  had  succeeded  at  Oxford,  as  a  pro- 
fessor, as  a  mountain  climber  ;  he  had  succeeded  greatly  as  a  literary  man, 
and  his  book  on  "The  American  Commonwealth"  had  done  very  much  to 
introduce  to  Englishmen  the  methods  and  modes  of  life  of  their  brethren 
on  the  other  side  of  the  Atlantic  ;  and,  lastly,  he  had  succeeded  in  Parlia- 
ment. It  was  one  of  the  duties  of  the  Board  of  Trade,  as  they  knew,  to  curb 
the  aspirations  of  electrical  engineers.  The  operation,  no  doubt,  was  a  painful 
one  to  the  electrical  engineer.  They  would  recommend  to  the  President 
of  the  Boaid  of  Trade  that  he  should  confer  with  Mr.  James  Bryce,  the 
author  of  "The  American  Commonwealth,"  for  he  had  no  doubt  Mr. 
Bryce  was  fully  aware  that  America  was  very  much  in  advance  of  England 
in  these  matters.  Electric  lighting  had  been  largely  developed  in  Ameri- 
can towns,  and  there  was  no  one  to  interfere  with  the  electrical  engineer. 
There  were  thousands  of  miles  of  electric  tramways  and  thousands  of 
cars  running  on  them.  They  thought  nothing  of  allowing  those  cars  to 
run  at  the  rate  of  15  or  20  miles  an  hour.  He  would  suggest 
that  it  should  lie  possible  that  they  should  have  some  modicum  of  the 
freedom  granted  to  electrical  engineers  in  America.  They  did  hear  of 
people  being  killed  once  in  a  way,  hut  he  doubted  whether  that  would  be 
the  case  here.  But  even  granting  that  once  in  a  way  someone  might  be 
killed,  he  would  suggest  that  the  President  of  the  Board  of  Trade  should 
confer  not  only  with  Mr.  Bryce,  the  author  of  "  The  American  Common- 
wealth," but  also  with  Mr.  Bryce,  the  mountain  climber,  and  consider 
with  them  whether  a  victim  rarely  sacrificed  on  the  altar  of  civili 
sation  would  aoi  be  amply  compensated  tor  by  the  greater  help  which 
thousands  would  enjoy  by  the  extended  use  of  the  electric  light,  by  the 
greater  health  which  millions  would  enjoy  by  being  able  to  get  to  their 
work  at  a  distance,  and  rearing  their  familie    in  a  healthier  atmosphere. 

The  Rt.  Hon.  JAMES  BRYCE,  M.I'..  President  of  the  Board  of  Trade, 
in  responding,  said  it  might  interest  them  to  know  that  the  Board  of 
Trade  had  now  become  a  very  comprehen  ive  department  which  included 
not  oiih  what  was  called  commercial  business  strictly  speaking,  but  a 
great  .leal  also  of  scientific  work,  and  it  was  constantly  pushing  itself  out 
in  new-  scientific  directions.  As  Dr.  Hopkinson  had  referred  to  the  rela- 
tions that  subsisted  between  the  Board  of  Trade  and  that  Institution, 
he  would  like  to  say  that  they  very  much  appreciated  the  great 
services  win,  b  :,  society  like  that  ..mill  render.  They  looked  upon 
tlii'  Institution  as  a  reservoir  of  knowledge  and  experience  to  which 
they  could  go  with  confidence  when  thej  desired  special  information. 
lie  might  remind  them  that  on  two  occasions  lately  it  had 
them  verj    valuable  assistance   in  duties   in  which   the  Board  of    Trade 

I,  a.  I  I.,  perforin  upon  two  commit  t  ees,  in    i .  the  cm I  tee  of   1889,   which 

sat  t..  illations  for  the  mauagement  of  electric  lighting, 
and  the  mmittee  which  sat  to  consider  regulations  mi  the 
safe  mauagement  and  administration  of  machinery  for  conveyin 
1 1 1,  ,1  power,  Upon  both  th  I  the  ;reatesl 
possible  help  from  members  of  the  Institution  who  wen-  good  enough 
io  sit  with  them  ,  and  thej  hoped  that  in  then  turn  they  had  been 
able  to  facilitate  the  progn  ineering  by  the  deli- 
berations   in    which    thej    had    the    as  i  tance    ol      if    the    most 

eminent  electricians  in  tl,,-  country  on    the   committee  which  sal   from 

L8M  upon  lb.-    nbi .  arrived 

at  by  the  Committee  w adopted  bj  the  Chi.  igo  International  El' 

and  hi    thou  hi    I  bei  e  wet  i     omi    bopi     l  hat    before  loug  they 
would  see  them    idopted   bj    the   leading  Powei     ol    Europe,     Dr.  Hop 
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kin-'  in  had    referred    to  the  developmenl  of  electrical  engineering  in  the 

United  Status.      He  hail   said  with    truth    thai    far   in had    i n   done 

there  in  the  electric  lighting  of  cities,  but  he  did  not  think  the 
electric  lighting  of  private  houses  had  progressed  much  more  rapidly 
in  many  parts  of  America  than  in  London,  lie  had  also  ob 
that  far  more  had  been  done  in  the  way  of  running  electrical  tramcars 
and  railroads  than  in  this  country.  That,  no  doubt,  was  true,  bul 
it  was  a  subject  upon  which  he  hoped  they  would  have  some  light  from 
electricians  when  they  came  to  consider,  as  at  the  Hoard  of  Trade 
they  proposed  to  do,  what  could  be  done  to  fai  ilitate  the  creation  of  light 
railroads  and  tramroads.  He  must,  however,  congratulate  them  upon 
having  been  far  more  tender  to  human  life  than  their  American  brethren 
had  been.  Without  entering  upon  the  delicate  question  which  Dr.  Hop- 
kinson  had  raised  as  to  how  many  lives  must  be  sacrificed  in  order  that 
public  convent  I    he  thought  they  would  acree  with 

liim  that  electrical  engineering  was  likely  to  progress  more  rapidly,  to  be 
more  largo!  \  extended  and  to  be  regarded  with  more  general  popular  favour, 
if  they  could  accompany  it  with  regulations  for  public  safety  which  would  re- 
move prejudice  and  apprehension  in  the  public  mind  and  which  would  pre- 
vent the  recurrence  of  such  accidents  as  unfortunately  occurred  a  f ew  years 
ago  iu  America.  He  did  not  think  any  pains  taken  for  the  public  safety 
would  be  thrown  away,  even  putting  the  matter  in  its  lowest  commercial 
aspect.  Amongst  all  the  work  that  the  Board  of  Trade  had  to  do,  and  there 
were  very  few  things  it  was  not  mixed  up  with,  nothing  gave  it  more 
unqualified  satisfaction  than  the  fact  that  they  were  able  to  facili- 
tate the  creation  of  great  undertakings  such  as  those  with  which 
members  of  that  Institution  were  associated,  and  which  had  the  effect 
of  not  only  increasing  the  amount  of  employment  for  the  masses  of  our 
people,  but  also  of  largely  subserving  the  comforts  cf  the  public  and 
the  developments  of  commerce.  He  would  venture  to  say  one  word  for 
himself  as  a  guest  on  that  occasion.  He  always  came  with  a  certain  feel- 
ing of  envy  into  a  gathering  of  scientific  men.  They-  who  were  concerned 
with  politics  lived  in  a  region  of  what  was  transitory  and  ephemeral ; 
whilst  they  the  scientists)  were  concerned  with  permanent  truths, and  every 
step  forward  they  made  became  a  vantage  ground  for  further  advances. 
They  belonged  to  science,  which  was  in  rapid  progress,  and  they  always 
had  the  excitement  and  interest  of  watching  for  fresh  discoveries.  If 
politics  was  a  science  at  all.  which  he  doubted,  at  any  rate  it  was  a  science 
progressing  so  slowly  as  to  resemble  one  of  those  stagnant  streams  in  the 
eastern  part  of  England,  where,  if  they  looked  at  the  water,  they  could 
not  tell  which  way  it  was  flowing.  When  scientific  men  met  in  discussion 
they  were  occupied  in  helping  one  another  in  finding  truth  ;  they  of 
politics  were  largely  occupied  in  preventing  one  another  from  finding  truth. 
Any  attempts  which  they  made  to  cast  light  upon  a  subject,  or  to  bring 
the  Legislature  to  bear  upon  it,  were,  unfortunately,  accompanied  by  a  large 
evolution  of  heat,  they  (electricians)  had  succeeded  iu  giving  light  and  power 
with  as  little  heat  as  might  be.  He  confessed  he  often  thought  that  far  more 
enviable  than  the  lot  of  those  who  dealt  with  passing  politics  was 
the  lot  of  those  who,  like  those  present,  might  be  called  the  priests 
and  ministers  and  dispensers  of  the  unseen  and  hidden  forces  of 
nature,  who  were  able  to  seize  those  forces  and  make  them  the 
ministers  and  agents  of  men's  power  and  comfort.  And  yet  the  world 
whose  messages  they  carried,  whose  houses  they  lit,  and  which  they  were 
going  to  hurry  upon  light  railroads  to  every  corner  of  England,  knew 
so  little  of  the  powers  with  which  they  dealt  that  it  had  not  even 
the  slightest  idea  of  what  was  an  ohm,  a  volt,  an  amper»,  and  did  not 
appreciate  the  difficulty  which  he  believed  they  ithe  Institution)  and  the 
Board  of  Trade  shared  of  discovering  a  more  convenient  term  for  "the 
Board  of  Trade  unit."  The  world  admired  what  they  had  done,  it  felt 
that  these  great  powers  which  they  wielded  were  safe  in  their  hands,  and 
they  might  think  with  some  pride  that  British  men  of  science,  illustrated 
in  the  last  generation  by  the  name  of  Faraday  and  iu  the  present  by  the 
name  of  Lord  Kelvin,  not  to  mention  many  other  scarcely  less  illustrious 
heroes  of  science  had  been  among  the  first  to  advance  the  mastery  of  man 
•over  nature,  and  had  shown  that  those  forces  that  had  waited  so  long  to 
be  revealed  disclosed  an  ever-brightening  prospect  for  the  future. 

Sir  JOHN  PENDER  proposed  ''The  Institution  of  Electrical  Engi- 
neers." He  remembered  the  time  when  there  was  not  more  than  half-a- 
dozen  electrical  engineers  ;  at  the  present  time  there  were  nearer  3.000 
than  2,000.  That  spoke  of  enormous  progress  in  electricity.  In  the 
past  there  were  few  names — great  and  distinguished  names — Faraday, 
Thomson,  Jeukin,  Varley  ;  these  all  did  their  part  well,  and  estab- 
lished for  electricity  not  only  power,  but  a  reputation  which  would 
never  die.  The  establishment  of  submarine  telegraphy  was,  he 
believed,  one  of  the  greatest  achievements  of  the  Victorian  age.  He 
believed  their  dinner  that  day  had  been  mainly  cooked  by  eU 
He  did  not  want  them  all  to  turn  their  attention  to  cooking,  but  he  did 
want  them  to  turn  their  attention  to  the  simplifying  and  the  cheap  Ding 
of,  and  the  giving  of  a  more  extended  area  of  usefulness  to,  this  great 
power.  He  had  year  after  year  contributed  to  electricians  very  large  sums 
for  their  inventions,  and  he  should  be  delighted  to  continue  those  con- 
tributions in  the  future  if  they  would  only  show  him  that  they  could  do 
something  in  the  way  of  cheapening,  something  in  the  way  of  quickening, 
electricity,  quick  as  it  was.  In  concluding  he  coupled  with  the  toast  tin- 
name  of  the  President,  Mr.  Alexander  Siemens. 

The  PRESIDENT,  in  replying,  alluded  to  what  he  termed  the  fal 
idea  which  many  people  held  that  because  they  did  not  know  wh 
tricity  was,  that  was  an  obstacle  to  the  applications  of  elect]  i-  ity.  In  that 
connection  he  would  ask  them  what  was  gravity  ?  They  did  not 
know.  Why  should  bodies  attract  each  other'  They  did  not  know. 
But  they  utilised  that  power  in  Nature  wherever  they  could  ;  they  knew 
perfectly  well  how  to  control  it,  they  could  use  it  as  well  as  if  they 
know  why  things  attracted  each  other,  and  in  the  same  way  they  could 
use  electricity  although  they  did  not  know  exactly  what  electricity  was. 
It  certainly  was  the  case  that  electricity  was  only  beginning  to  exert  an 


influenc i  the  everyday  life,  bul    thi  ifficulty   that  ele 

engineers  had  t atend  with  was  the  unbelief  of  the  public,     Thej  could 

not   get  people  to  believe  that  beeau-e  t  hey  had   proved  in  their  laOOl 

that,  if  an  ampere  is  compelled  by  -■>  many  volts  to  go  thi  mgh  so  many 
ohms,  it  would  doit  everywhere,  whether  ohms  were  repre  en  ted  by  short 
pieces  of  wire  in  the  laboratory  or  bj  I  as  thing 

to  which  he  wished  to  call  their  attention,  and   that    was  that   they  had 

really  given   to  the  English  nation   a    very 

national    units    which  were  based  on    the    metri  Phi 

England  adopted  the  metric  system  for  wei 
i  he  bet  ter  it  would  be. 
The  gathering  then  dispersed. 


PRESENTATION    TO    SIR  JOHN   PENDER. 


On  Friday  last  Sir  John  Pender,  G.C.M.G.,  M. P.,  was  enter- 
tained at  dinner  at  the  Hotel  Metropole  by  the  staff  representatives 
of  the  Eastern  Telegraph  Company,  the  Eastern  Extension,  A  ustra- 
lasia  and  China  Telegraph  Company,  and  the  associated  telegraph 
companies,  on  the  occasion  of  their  presentation  to  him  of  an  illu- 
minated address  and  testimonial  commemorating  the  25fch  anni- 
versary of  the  establishment  of  submarine  telegraphic  communica- 
tion with  the  Far  East. 

The  chair  was  occupied  by  Mr.  GEORGE  DRAPEK,  the  Chairman  of 
the  Presentation  Committee,  who,  after  the  usual  loyal  toast  had  been 
duly  honoured,  said  they  were  met  to  do  honour  to  their  distinguished 
guest  and  chief.  Some  time  prior  to  the  celebration  iu  the  summer  in 
commemoration  of  the  25th  anniversary  of  the  establishment  of  submarine 
telegraph  communication  between  the  United  Kingdom  and  the  great 
centres  of  commerce  in  the  Far  East,  a  unanimous  wish  was  expressed  by 
the  members  of  the  staffs  of  our  Companies  that  a  fitting  tribute  should 
be  presented  to  Sir  John  Pender,  who  has  presided  over  the  affairs  of  the 
Companies  since  their  inception,  as  a  token  of  the  sincere  esteem  in  which  he 
is  held  throughout  the  service,  and  as  a  recogniti  in  that  it  is  mainly  due  to 
his  untiringenergyand  devotion  to  the  best  interests  of  submarine  telegraphy 
that  its  influence  has  been  so  signally  marked  and  has  become  so  closely 
identified  with  the  prosperity  of  the  British  Empire  during  the  later  years 
of  Her  Majesty's  reign  ;  and  in  accordance  with  this  unanimous  wish 
they  were  gathered  there  to  fulfil  a  duty  so  willingly  undertaken  by  them 
all.  There  were  those  in  that  room  who  could  talk  about  the  Atlantic 
cable  in  the  earliest  years — iu  the  fifties,  but  he  (the  Chairman) 
could  not  recollect  that.  He  did,  however,  remember  a  meeting  at  Sir 
John  Pender's  house,  in  May,  1869,  convened  by  him  for  the  consideration 
of  an  extension  of  the  project.  An  Atlantic  cable  had  been  proved  to  be 
a  success,  and  it  was  then  to  be  considered  whether  a  cable  could  be 
carried  south,  via  Gibraltar,  Malta,  Egypt,  and  India,  to  China  and 
Australia.  Sir  John's  mind  was  already  made  up.  His  thoughts 
were  convictions  ;  the  project  was  one  of  the  best,  and  it  must  be 
carried  out.  The  cable  was  laid,  and  now  we  see  the  results  of  the 
policy  adopted  by  Sir  John  Pender  and  others,  and  the  consummate 
judgment  which  he  displayed  on  that  morning  when  he  said  that 
the  thing  could  be  done,  must  be  done,  and  would  be  a  success  when 
it  was  done.  Sir  John  Pender  seems  not  to  be  swayed  by  the  chances  and 
changes  that  mar  and  warp  the  purposes  of  most  men  ;  'out  what  he  does 
is  done  to  a  successful  issue.  In  conclusion  the  Chairman  said :  We  give 
you,  Sir,  our  best  service  and  our  earnest  wishes  for  the  future  as  we 
drink  to  the  health  and  welfare  of  our  renowned  chief  (loud  cheers). 

The  toast  having  been  drunk  with  enthusiasm,  the  Chairman  called 
upon  the  hon.  secretary  (Mr.  E.  E.  HESSE  to  read  the  address,  which  was 
signed  by  all  the  members  of  the  Presentation  Committee.  After  reading 
the  address,  Mr.  HESSE  said  that  the  beautiful  silver  trophy  which  was 
now  to  be  presented  to  Sir  John  had  been  subscribed  to  by  practically  the 
whole  of  the  associated  staffs,  in  sums  varying  from  two  guineas  to  sixpence, 
so  that  even  their  youngest  members  had  the  privilege  in  participating  in 
the  presentation: 

The  general  appearance  of  the  trophy,  which  has  been  manufactured  by 
Mi  .  I'.lkington  and  Co.,  is  shown  in  the  figure  on  the  next  page.  The 
design  is  nautical,  and  is  symbolical  of  the  particular  branch  of  industry 
in  which  the  associated  compauies  are  engaged.  The  weight  is  about 
l,500oz.,  length  4ft.  6in  ,  height  4ft. 

Sir  JOHN"  PENDER,  who  was  loudly  cheered  on  rising,  said  :  My 
Lord  and  gentlemen,  I  came  here  to-night  with  feelings  mixed — with  an 
idea  that  I  was  going  to  meet  many  men  who  had  been  associated  with  me  for 
so  long,  and  to  have  right  and  left  of  me  friends  associated  with  me  in  my 
career  of  submarine  telegraphy.     But  the  elo  Chair- 

man has  brought  to  my  memory  times  gone  by,  and  it  ha-  reminded  me 
that  I  have  had  a  life  which  I  might  fairly  divide  into  three  parts.  The 
first  25  years  of  my  life  were  spent  in  Scotland,  the  second  in  business  in 
Manchester,  and  the  third  has  been  identified  with  submarine  telegraphy. 

While   at   Manchester   I    beca a      iciated    I vith  lines: 

and   I    was   there    to   welcome    Cyrus    field   when    he    e  one  over  to  this 

country  with  his  project  of  submarine  telegraphy.     Gn 

him  for  the  part  he  played   in   tl  boa;  meaning 

any  disrespect  to  him  or  to  tie     \  lid hing  practical. 

England  had   to  take   up  the  question,  and   it  was  taken  up   hep 
was  more  or  less  a  failure  in   thi  .     I,  however,  fell    thai 

was  an  enterpri-e  that  ought  to  succeed  and  one  which  ought  to  be 
carried  out.      The  undertaking    was    too    big  for   the  company    ths 

•  ■ore,    and     we    resolved     to    buy     up    n ol  <  I 

and    Co.,    but   also    the    Gutta    Percha    Company,    and    so    formed    the 
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Telegraph  Construction  Company,  of  which  I  became  Chairman. 
We  found  the  money  to  make  the  cables,  and  having  written 
to  Mr.  Maclver  to  give  ua  the  use  or  the  great  privilege  of  a  month  or 
two's  services  of  their  very  best  captain  for  the  purpose  of  com- 
manding the  "Great  Eastern"  to  carry  out  the  work,  he  gave  us  the 
services  of  James  Anderson,  ami  that  was  Sir  James  Anderson's  introduc- 
tion to  submarine  telegraphy.  You  know  the  part  he  played  in  the  work, 
and  I  have  always  said  that  the  fact,  which  Sir  James  Anderson  proved, 
that  a  cable  could  be  picked  up  in  mid  ocean,  gave  a  character  to  sub- 
marine telegraphy  which  was  an  enormous  help  in  carrying  it  to  a  success- 
ful issue.  But  you  must  not  believe  that  all  this  was  done  by  myself. 
Lord  Tweeddale,  who  is  sitting  here,  has  been  a  loyal  and  true  man  to 
submarine  telegraphy.  The  encouragement  I  had  from  another  gentleman 
here  to-night  was  very  great  indeed.  You  know  what  power  Governments 
wield  in  these  matters.  You  know  that  they  do  not  always  take  a  generous, 
bold  and  liberal  view  of  progress  ;  but  whenever  I  went  to  the  Colonial  Office, 
of  which  Sir  Robert  Herbert  was  the  Permanent  Secretary,  he  encouraged 
me  in  every  possible  way.  In  receiving  this  testimonial  to-night,  I  receive 
it  not  as  a  compliment  to  myself  alone,  but  as  a  compliment  also  to  those 
who  have  so  loyally  and  efficiently  worked  with  me,  and  I  am  here 
to-night  to  recognise  their  work.  I  look  upon  this  ceremony  as  an  evidence 
of  united  action  on  the  part  of  those  who  have  accomplished  that  which 
will  probably  be  regarded,  when  the  records  of  the  Victorian  age  are 
written,  as  probably  the  greatest  achievement  in  the  history  of  the 
world.  I  have  given  you  a  brief  outline  of  an  active  life.  I  say  to  all 
of  you  around  this  table  who  have  contributed  to  this  magnificent  trophy, 


telegraphy,  and  he  expressed  the  hope  that  even  if  it  were  conducted  and 
developed  by  Governments  it  would  be  done  with  consideration  to  those  who 
had  established  and  carried  it  on  so  successfully  to  the  present  time 
(applause). 

Sir  JOHN  PENDER  acknowledged  the  toast,  and  said  that  the  pro- 
moters of  submarine  telegraphy  from  its  inception  had  not  been  unknown 
men,  and  were  not  men  who  had  come  forward  for  the  purpose  of  personal 
aggrandisement.  He  mentioned  the  names  of  a  great  number  of  gentle- 
men who  were  connected  from  the  first  with  submarine  telegraplis,  and 
remarked  that  what  had  been  so  well  begun  ought  really  to  be  continued  in 
the  same  way.  The  Boards  of  the  telegraph  companies  stood  very  high, 
and  he  was  proud  to  have  as  associates  the  men  composing  these  Boards. 
With  regard  to  the  future  he  held  that  their  position  was  so  strong  and  so- 
good,  and  they  had  managed  so  well  in  the  past  25  years  that  even  those 
who  were  most  opposed  to  them  to-day  fully  admitted  that  they  had 
done  their  work  well.  With  regard  to  lowering  the  rates,  he  was  in 
favour  of  low  rates  if  the  telegraphing  public  would  only  come  forward  ill 
sufficient  numbers  to  make  them  remuenrative  ;  but  he  did  not  believe  in 
any  enterprise  being  practically  useful  if  those  conducting  it  were  work- 
ing at  a  loss  or  paying  comparatively  insignificant  dividends.  He  concluded 
by  proposing  the  "Health  of  the  Associated  Staffs."  He  thanked  the 
different  staffs  for  their  hearty  co-operation  and  for  the  ready  way  in 
which  they  had  met  all  that  he  had  brought  before  them.  The  staffs  had 
done  him  great  honour  in  inviting  him  to  be  present  that  evening.  He 
wished  to  thank  all  who  were  present,  and  desired  that  those  thanks  might 
be  conveyed  to  every  member  of  the  staff  at  home  and  abroad. 


TBOPHT,  presented  to  Sir  John    render  by  the  Staff's  of  the  Associated  Telegraph  Companies.        (From  a  photograph,) 


that  while  you  are  complimenting  me  you  are  complimenting  yourselves 
also  ;  but  you  an-  taking  upon  yourselves  a  responsibility  which  I  hope 
you  will  carefully  fulfil.  1  have  .lone  my  part,  and  other  men  who  are 
Kitting  here  have  done  their  part,  in  carrying  out  this  great  enterprise; 
I. ut  it  i  youngei  blood  that,  will  have  to  carry  it  forward  in  the  future. 
We  bave  battles  to  fight  important  battles;  but  we  have  such  a  footing, 
such  a  grip  of  the  whole  thing,  that  we  shall  not  be  what  I  believe  we 
are  if  we  allow  ourselves  to  be  beaten  in  anything.  I  thank  you  again, 
gentlemen,  and  most  Btncerely.  tor  the  great  honour  you  have  done  me 
to-night  and  to   tho  e  B         iated  with  me,  and   I  assure  you  of  my  belief 

that   if  we  conti ■  to  work   together    and   in  union     for  I  believe  that 

union  is  powei     we  shall  thus  strengthen  the  position  which  we  are  all  so 

anxious  to  maintain  with  I out  and  di  D.H3    prolonged  cheers). 

The  Marquis  of  TWEEDDALE,  in  proposing  "Success  to  Submarine 

Telegraphy,"  said  lie  had    been  til  Sir  John  render  from   the 

very  commencement,  and  was  able,  perhap  better  than  dmost  inyono,  to 
speak  of  the  way  in  whii  h  he  had  conducted  the  deliberations  in  connection 
with  ubmariw  telegraphy.  Submarine  telegraphy  had  been  carried  out 
up  t..  1  h  k.  taste 

bad  been   created  in  the   public   mind   foi    rapid,  regulai   tran  on    i I 

intelligei  insisted  not  only  on  what  thej  bad 

already    [ol    but  I  ley  insisted  on  cables  being  laid 

in  every  d  bet  her  that  shi  uld  be  .lone  by 

privab  I 

■  euti  rprise  in  I  he  ful 

bad  been  in    the   past.     The  Government      houla  line  bhemselves|to 

... .1  in     rftei  terrestrial  t<  i    raphj     Whether tl  it 
.  .oil  bad  not  I 


The  toast  was  responded  to  by  Mr,  W.  T.  ANSKld/wh..  said  that 
he  had  had  the  privilege  of  serving  under  Sir  John  foi  mam  years,  aud  on 
lieliall  ot  his  colleagues  in  the  united  services  be  thanked  him^for  his 
kindly  remarks.  He  sincerely  hoped  Sir  John  would  live  many  years  to 
conduct  them  to  further  victories.  On  behalf  of  the  staff  he  desired  to 
assure  him  of  the  continue. 1  loyal  support  of  the  stall' (cheei  -  . 

Mr.  RICHARD  COl. I. KIT  and  Mr.  CH.  GERHARD]  also  responded. 
and  both  spoke  ..f  the  cordiality  existing  among  the  numerous  members  of 
the  stalls  of  the  associated  companies,  both  at  home  and  abroad,  and  of  the 
intere  I  taken  by  them  in  the  success  of  the  companies  over  which  Sir 
John  Pender  bo  ably  presided. 

Sir  KOI'.I'.KT  HKK1SKKT  proposed  the  health  of  the  Chairman.  Mr. 
George   Draper,  who  acknowledged  the  toast,  and  the  proceedin 

initiated. 


THE  LONDON  COUNTY  COUNCIL  AND  ELECTRIC 
LIGHTING  LOANS. 


\t    ii eeting  of    the   London    County  Council   last   Tuesday,  the 

Finance  Committee  re] ed  as  follows  on  the  question  of  li 

lighting ;    '  We  have  again  to  report  upon  the  question  of  the  periods  for 
ii,,.    repaj  men!    of  loai  '    Boards  for 

,  to  remind  the  <  loum  il  ot   the 
o|   ii.,    question  and  ol   its  prt  ti  ul   po  ition,     In  L891  the  Ve  trj 
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of  St.  Pancras  applied  to  the  Council  for  loans  of  £10,000  for  the  pur- 
chase of  a  site  ami  £60,000  for  the  construction  of  electric  lighting  works 
the  repayment  of  the  former  to  be  spread  over  o0  years,  and  of  the  latter 
over  42  years.     At  that  time  the  Council   had  power  to  lend  to  Vestries 
for  60  years  for  the  purchase  of  land,   hut  only  for  30  years   for    the 
erection  of  buildings.     The  Council,  being  anxious  to  meet  the  views  of 
the  Vestry,  sanctioned  the  borrowing  of  the  latter  sum  for  42  yeai   .  and 
as  it  could  not  itself  lend  for  that  period,  resolved  to  apply  to  Parliament 
for  powers  to  advance  money  for  electric  lighting  purposes' for  periods  not 
exceeding  50  years.     This  power  was  applied  for  in  1892,  and  obt  lined  ; 
but  it  was  understood  as  between  the  Treasury  and  the  Council  that   tin- 
period  to  be  actually  Bxed  under  the  provisions  of  the  Act   should  be 
determined  as  freely  as  if  the  extended  period  had  not  been  named  by  the 
Act.     On  July  25,  1893,  we  recommended   the   Council   to   sanction  and 
make  a  further  loan  of  £15,400  to  the  Vestry  of  St.  Pancras,  repayable  in 
42  years.    The  sanction  was  given,  but  the  Vestry  did  not  take  up  the  loan 
from  the  Council.     On  January  3J,  1894,  the  Council  considered  a  further 
application  by  the  Vestry  for  the  loan   of  £30,000  (including  the  above 
mentioned  £15,400) ;  but  ou  this  occasion,  after  consideration  of  the  whole 
subject,  and  of  the  views  expressed  by  the  Treasury,  we  recommended  that 
the  loan  should  be  granted  to  the  extent  of  £29,700  (on  condition  that  the 
previous  sane'ion  of  the  Council  to  the  borrowing  of  £15,400  should  not 
be  further  acted  upon),  and  that  the  repayment  should  be  restricted  to 
various  periods  according  to  the  life  of  each  portion  of  the  works.     After 
discussion  in   the  Council  this  report  was  withdrawn.     We  again  recon- 
sidered   the   whole   matter,   and    brought   up   a   report    to  .the   Council 
on    February    12,    1894,    recommending    that    the    repayment    of    the 
whole   should   be   spread   over   25  years.      An    amendment    to    substi- 
tute   30    for    25   was    lost,   and    our    recommendation   was    ultimately 
adopted.      On   June   26,   1894,   the   Council    considered    an    application 
by   the  Vestry  of  Hampstead   for  sanction   to  a   loan  of  £24,400.      We 
recommended  that  the  sanction  should  be  granted  subject  to  the  repay- 
ment of  the  whole  sum  being  spread  over  25  years,  but  the  Council  in  this 
instance  substituted  42  for  25  years.     After  this  decision  of  the  Council 
we  felt  bound  to  adopt  in  all  cases  the  period  of  42  years  for  initial  electric 
lighting  works,  and  therefore  recommended  the  Council  to  advance  to  the 
St.  Pancras  Vestry  for  42  years  the  sum  of  £14,3C0.  the  difference  between 
the  £29,700  sanctioned  on   February    12,   1894,  for  25  years,    and  the 
£15,400  on  July  25,  1893,  for  42  years.     The  Council  adopted  this  recom- 
mendation, and  application  was  accordingly  made  to   the   Treasury  for 
approval  of  the  advance  of  the  Council.     The  Treasury  replied  (see  letter 
dated  July  28,  1894)  practically  to  the  effect  that  they  could  not  sanction 
the  advance  of  this  loan  by  the  Council  for  so  long  a  period  as  42  years, 
and  we  therefore  directed  our  attention  to  the  question  whether  any  new 
proposal    could  be    made   which    would   be  acceptable   to  the  Treasury 
and  which  the  Council  might  be  willing  to  adopt.     The   contention   of 
the    Treasury    was    that    no    period     should    be    granted    which    was 
disproportionate   to  the  life  of  the  works,  and  in  order  to   arrive   at  a 
definite    understanding   on    that    point   we   carefully  investigated,   with 
the  assistance  of  the  engineer,  the  question  of  the  durability  of  each  por- 
tion of   the  work  in  greater  detail  than  had   hitherto  been   done.     We 
were    advised    that    the    following    division    of     the   work    in    the    St. 
Pancras  case   might    be    taken    as    being    fairly    accurate :  £3,800   for 
meters  aud    connections   lasting   five   years  ;   £4,000   for   batteries  last- 
ing   eight  years  ;    £2,000    for    arc    lamps   and    cooling    apparatus   last- 
ing 10  years  ;  £13,000  for  boilers,  covered  mains,  &c,   lasting   15  years  ; 
£24,000  for  engines  and  dynamos  lasting  20  years  ;  £33,000  for  culverts 
and  bare  copper  mains  lasting  40  years  ;  £9,000  for  buildings  lasting  60 
years  ;  £10,500   for   land  ;  total,    £99,300.     We   thought  that  it  might 
fairly  be  argued  that  as  Parliament  extended  the  maximum  period  for 
electric  lighting  purposes  from   30   to   50  years,    it   was   intended    that 
at   any  rate  some   portion   of   the   expenditure   should  be   spread   over 
50  years.     On  the  other  hand,  it  could  not  be  considered  right  to  spread 
over   50  years  expenditure   of   so  short-lived   a    nature    as   meters  and 
apparatus  of   that    kind.     We    therefore    came   to    the   conclusion    that 
the  Council  might  be  advised   to   adopt  two  periods   for  loans  for  the 
initial  cost  of  electric  lighting — viz.,  50  years  for  all  expenditure  on  land 
buildings,  culverts,  bare  copper  mains,  and  patent  royalties,  and  20  years 
for  expenditure  for  all  other  purposes.     The  comptroller,  by  our  instruc- 
tions, communicated  with  the  Treasury,  suggesting  these  terms  and  stating 
the  considerations  which  had  led  us  to  decide  upon  them,  and  the  Treasury 
has,  with  only  a  slight  modification,  agreed  to  our  proposal.     We  present 
copies  of  the  correspondence  with  the  Treasury.     We  think  the  Council 
would  desire  that  a  definite  agreement  should  now  be  arrived  at  between 
the  Treasury  and  the  Council  as  to  the  terms  for  which  these  loans  are  to 
be  sanctioned  and  made,  and,  as  the  Treasury  has  signified    its  consent 
to  the  more  favourable  proposals  of  the  committee,  we  recommend  the 
Council  to  pass  the  following  resolution  :   '  That   the  periods  of  repayment 
of  all  loans  for  the  initial  cost  of  electric  lightiug  undertakings  be  limited 
as  follows  :  For  land,  buildings,  culverts,  bare  copper  mains,  and  royalty 
licenses  relating  to  such  purposes,  50  years;  for  all   other  put] 
years.'  " 

Mr.  WESTACOTT  said  that,  in  his  opinion,  local  authorities  in  the 
matter  of  borrowing  for  electric  lighting  purposes  would  be  worse  o/f 
under  the  proposal  than  they  were  under  the  original  recommendation. 
Under  tliat  arrangement  local  bodies  could  borrow  for  a  term  of  28  years, 
and  those  who  agitated  at  that  time  to  have  the  term  extended  had  now 
got  into  the  position  that  they  were  worse  off  than  if  they  had  accepted 
the  first  suggestion  of  the  Finance  Committee. 

Mr.  CAMPBELL  moved  that  the  word  ;'  maximum  "  be  inserted,  so 
that  the  recommendation  should  be  "That  the  maximum  period  of  pay- 
ment,'' &c. 

The  CHAIRMAN  suggested  that  they  had  that  by  the  word  limited. 
Mr.  CAMPBELL  did  not  agree  with  the   Chairman,  for  it  was  not  dis- 
cretionary under  the  recommendation  as  it  stood. 


Mr.    EVAN   SPICER    (Chairman    of    ii„-    Coi i thought     Mr. 

Westacott  was  hardrj  correct  in  bis  remarks,  for  the  average  would  be 
more  than  25  years —in  fact,  it  would  be  32  years. 

Mr.  EMDEN  seconded  Mr.  Campbell's  addition  to  the  recommendation, 

and  it  was  agreed  to. 

The  recommendation  as  amended  was  then  carried. 


CORRESPONDENCE. 


RUHMKORFF   OR    RHUMKORFF? 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  With  regard  to  the  spelling  of  RuhmkorfT,  your 
"Reviewer"  remarks  that  the  termination  "rff"  points  to 
a  Slavonic  origin.  RuhmkorfT,  however,  came  from  Hannover, 
and  spelt  his  name  in  that  way,  though  his  relations  dubbed 
themselves  Riihmkorff.  But  since  the  French  u  and  the 
German  >i  are  the  same  thing,  he  did  not,  by  so  spelling  if, 
alter  his  name,  and  in  German  we  hive  every  reason  for 
writing  it  Riihmkorff. — Yours,  etc.,  A  German  Reaper. 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  above  heading  must  reach  the  Office 
not  later  than  first  post  Thursday  morning.  New  Catalogues, 
Price  Lists,  and  similar  matter  should  be  sent  early  in  the  week.] 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Series  tan 
be  obtained  of  the  Booksellers  or  direct  frcm  the  Publishing  Offices  : — 

Laboratory  Notks  and  Forms.— With  the  above  title,  we  have  in 
preparation  a  set  of  Elementary  and  Advanced  Notes  and  Forms  for  use  in 
Electrical  Engineering  classes.  These  have  been  prepared  by  Dr.  .1.  A. 
Fleming,  and  will  be  found  of  great  service  to  Teachers,  Demonstrator-,  and 
Students.  They  are  prepared  with  the  object  of  saving  the  tune-  of  the 
teacher  and  his  assistants,  and  to  serve  as  a  record  of  the  work  done  by  the 
student.     A  full  prospectus  can  be  obtained  post  free. 

Thel394  Edition  of  "The  Electrician"  Electrical  Trades'  Directory 
and  Handbook  contains  1,000  closely-printed  pages,  and  several  new  and 
useful  features  have  been  added.  The  price  of  this  edition  of  the  Directory 
and  Handbook  is  now  6s.  post  free  ;  abroad  5s.  b'd.  The  IS'Jo  edition  is  in 
active  preparation,  and  subscription  and  advertisement  orders  should  now 
be  sent  in. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  boo'*  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd.,  post 
free.     Prospectus  post  free. 

"  Electric  Motive  Power. "--A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  now  ready,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  purposes,  in  which  the  author 
has  had  much  experience.  The  book  is  well  printed,  on  good  paper,  and 
contains  some  230  illustrations,  a  large  proportion  of  which  have  been 
specially  made  for  the  book.  The  price  is  10s.  6d.,  post  free  lis.  (abroad 
lis.  6d.). 

"The  Art  of  Electrolytic  Separation  of  Metals."— A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  6d.  post  free. 

"The  Work  of  Hertz." — The  lecture  delivered  by  Dr.  O.  J.  Lodge  at 
the  Royal  Institution  on  June  1st  is  reprintedwith  corrections  and  addi- 
tions, and  many  original  illustrations,  price  2s.  6d.  net. 

"Electrical  Engineering  Formcl.e,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  6d.,  by  post  7s.  fld.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  Cd.).  Prospectus  on  application  to  the 
Publisher. 

"Electromagnetic  Theory  "  (Vol.  I.),  by  Oliver  Heaviside,  is  now 
ready,  price  12s.  6d.  (abroad  13s.).  Prospectus  on  application.  Vol.  II.  is 
in  preparation. 

"The  Incandescent  Lamp  and  its  Manufacture."— This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  8s.). 
Prospectus  on  application  to  the  Publisher. 


TENDERS  Invited. — It  will  be  seen  by  our  advertisement  columns 
that  the  Cowpen  District  Local  Board  (Blyth,  Northumberland) 
require  tenders  for  the  lighting  byeloctricityorotherwi.se  of  tin- 
lighting  area  within  their  district  for  a  period  of  seven  or  ten  years 
respectively,  from  August  15,  1895.  Tenders  must  be  sent  to  Mr. 
R.  T.  Guthrie,  the  clerk  to  the  Board,  by  December  20th. 

The  General  Secretary  of  the  Exhibition  to  be  held  at 

Bordeaux  next  year  ia  inviting  proposals  from  electrical  engineer- 
ing firms  for  the  contract  for  the  electric  lighting  of,  and  the 
supply  of  electrical  energy  in,  the  Exhibition  grounds,  from  May 
1st  to  November  1,  1895. 

The  Vestry  of  St.   .John,    Hampstead,  invite  tenders 

for    wiring      the      buildings    in      the     stone     yard,     Lithos-road, 
Finchley-road,    London,    N.W.,   for  the   electric   light.     Ti  I 
must  be  in  by  4  p.m.  on  Thursday,  the  29th  irist. 
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Tenders  Accepted.— The  contract  for  the  equipment  of  the 
Technical  Schools  of  the  Portsmouth  Corporation,  with  electrical 
ami  physical  apparatus,  has  been  awarded  to  Mr.  Et.  W.  Paul,  at 
the  price  of  L'477. 

The  Cheltenham  Corporation  have  received  the  follow- 
ing tenders  for  the  supply  of  switchboards  : — Brush  Electrical 
Engineering  Company  (Limited),  £210.  4s.  (id.  ;  Siemens  Bros,  and 
Co.   (Limited),  £370.     The  former  tender  was  accepted . 

c5ai.es  i;y  Aoctioh  — Postponement  of  Sale.  — The  sale  by  auction 
by  Messrs.  Wheatley  Kirk,  Price  and  Goulty  at  the  Deptf  ird  Central 
Lighting  Station,  Stowage  Wharf,  Deptf ord,  S.E. ,  of  a  surplus 
quantity  of  plant  and  stock  for  the  London  Electric  Supply  Cor- 
poration (Limited),  originally  announced  for  Wednesday  next,  the 
28th  inst.,  has  been  postponed  until  the  beginning  of  Decemher. 
Particulars  appear  in  another  column. 

Messrs.  Fuller,  Horsey,  Sons  and  Cassell  will  sell  by 

auction  on  Wednesday  next,  at  1  o'clock,  at  their  offices,  11, 
Billiter-square,  E.C.,  some  nearly  new  modern  electric  lighting 
plant,  to  be  disposed  of  owing  to  the  space  being  required  for  other 
purposes.  Particulars  are  given  in  our  advertisement  columns,  and 
all  further  information  can  be  obtained  of  the  auctioneers,  11, 
Billiter-square,  E.C.  ;  or  of  Mr.  H.  Cuthbert  Hall,  40,  Queen 
Victoria-street,  E.C. 

Lii.it'rnATioxs. — On  Wednesday,  in  the  Chancery  Division,  thepeti- 
tion  of  YV.  Smallman  and  others  for  the  winding  up  of  the  South 
Staffordshire  Tramways  Company  came  on  for  hearing  before  Mr. 
Justice  Vaughan  Williams.  Mr.  Parker,  for  the  petitioners,  who 
asked  for  a  compulsory  winding-up  order,  asked  for  an  adjourn- 
ment for  a  week  under  the  following  circumstances  :  The  whole  of 
the  assets  of  the  Company  were  in  the  hands  of  the  receivers 
and  managers  appointed  in  the  debenture-holders'  action  by 
Mr.  Justice  Kekewich  by  an  interlocutory  order.  That  action 
was  coming  on  for  trial  shortly,  and  it  had  been  once  before 
Mr.  Justice  Kekewich  previously.  The  point  taken  was  that 
the  debentures  were  in  the  form  which  was  given  in  the  schedule 
to  the  Companies  Clauses  Consolidation  Act,  and  Mr.  Justice 
Kekewich  was  now  rather  of  opinion  that  he  had  no  jurisdiction  to 
appoint  a  manager,  but  only  a  receiver  of  profits  of  that  Company 
as  a  going  concern.  If  the  judge  should  take  that  view,  the 
manager  appointed  by  that  interlocutory  order  would  be  discharged, 
and  the  Company  would  then  have  sufficient  funds  to  pay  ordinary 
creditors.  The  petitioners  were  trade  creditors,  and  would  be  paid 
in  the  ordinary  course  of  business.  The  debenture-holders  would 
have  a  right  to  the  profits  in  the  business  only,  and  that  point 
would  be  argued  before  Mr.  Justice  Kekewich.  After  some 
discussion  his  Lordship  adjourned  the  petition  for  a  week, 
leaving  the  parties  to  agree  what  further  adjournment,   if   any, 

would   be  convenient   to  all   parties. On    the   same   day   Mr. 

Justice  Kekewich,  in  the  action  referred  to,  was  asked  to  make  a 
declaration  that  the  mortgage  debentures  issued  by  the  Company 
and  its  predecessors  in  title,  and  now  outstanding,  constituted  a  first 
charge  on  all  the  undertaking  and  property  of  the  Company,  and 
to  order  an  account  to  be  taken  of  what  was  due  and  owing  to 
plaintiffs  and  all  the  other  holders  of  the  said  debentures.  Eaving 
heard  counsel  at  considerable  length,  Mr.  Justice  Kekewich  held 
that  plaintiffs  had  no  ground  whatever  for  asking  for  a  manager,  and 
the  only  thing  they  were  entitled  to  was  the  appointment  of  a 
receiver  to  make  proper  inquiries. 

The  petition  for  the  winding  up  of  J.  G.  Statter  and 

Co     I.  i: i    ed)  c igain  before  Mi.  Justice  Vaughan  Williams  on 

Wednesday:    bul   il  I    thai   negotiations   were    pending 

for  the  salr  of  tin'  business  on  favourable  trims,  his  Lordship 
ordered  the  matter  to  stand  "vi  r  for  a  month. 

At  meetings  of  the  shareholders  of  the  English  i  lectric 


Manufacturing  Companj  (Limited)  held  at  Leicester  on  the  22nd 
ult.  and  tin-  7'h  inst.,  it  was  resolved  and  confirmed  thai  the  I  '■  in 
pany  be  voluntarilj  wound  up,  Mr.  Charli     F.  Mclnnes,  the  secre 

tary  and  i ;er,  b  in     ippointed  liquidator. 

Change  ot     \ a         The  Epstein  Electric  Accumulator  Com- 
pany! Limited)  notify  thai  they  an  i  Milton, 

Staffbrdi  hire    t  ben    a   61 ,p,  powt  c  planl    it    available.     The 

head   offices  oi    t  he   Company    -  Ire  iham    Souse    Old 

Broad-street,  London,  E.C      rhi  Company  also  announce  a  material 
reduction  in  I  he  pi  ice  ol  E] 

Tj  '  e  Cow         .In  our  iai  m  ol   Maj   Ith  last 

a   fairly  compl  r    the  proposed    Not 

Central  Tel<  ph  mi    I  the   National  ('.mi]. any  a 

street,   E.G.,  n  hii  h  was  tl  i  ,n  and 

equipment.     The  e  omplete,  an. I  in  lull  -.. 

order,  and I  members  ol  thi   pn       were  invited  by 

1  hi  ■  p  .n.\  I-.  \  ..-v.  the  i  of  I  he  work 

ing  of  the  apparatu 

gal  hoi  ing.  'I'..'  (risil  -il  over  t  he  «  hole  ol  the  pi 

which  an-    .1 1. at.  .1  ibovo  tl Id  Hudson  i  Baj  <  pany  s  oftioes. 

The    .witch  room  is  fitted  with  apparatus  For  dealing  with  about 


."5,000  subscribers,  with  an  ultimate  capacity  of  about  7,000.  In 
addition  to  the  metropolitan  service,  the  Lime-street  exchange 
provides  accommodation  for  the  necessary  wires  for  communicating 
with  Liverpool,  Manchester,  Birmingham,  Leeds,  &c.,  &e.  The 
fine  multiple  switchboard  has  been  supplied  by  the  Western  Electric 
Company,  and  combines  the  very  latest  improvements  in  this 
apparatus.  Between  £20,000  and  £30,000  have  been  spent  by  the 
Company  in  completing  this  exchange,  and  everything  has  been  so 
arranged  as  to  admit  of  the  ready  testing  and  inspection  of  the  lines. 
We  learn  that  for  another  exchange  the  Company  have  placed  an 
order  with  an  English  company  for  a  switchboard,  and  this  is  to  be 
provided  with  every  improvement.  The  whole  of  the  Company's 
remaining  London  exchanges  are  to  be  overhauled,  and  we  were 
informed  that  the  twin-wire  system  has  now  been  completed  over 
the  entire  metropolitan  service.  The  credit  of  the  work  done 
at  Lime-street  belongs  wholly  to  the  Company's  staff,  who  have 
been  responsible  throughout  for  the  very  complete  and  efficient 
arrangements  now  made  for  coping  with  the  increasing  business. 
Provision  has  been  made  for  the  comfort  of  the  operators,  and 
the  electric  light  is  used  throughout.  The  Company  have  every 
reason  to  be  proud  of  the  work  of  their  officials,  and  it  was  the 
general  opinion  of  all  present  on  Monday  that  great  credit  is  due 
to  all  concerned.  We  have  heard  nothing  lately  of  the  proposal  to 
rearrange  a  portion  of  the  metropolitan  subscribers'  numbers,  and 
trust  the  idea  has  been  dropped. 

Messes.  Drake  and  Gorham. — This  firm  has  been  entrusted 
with  the  fitting  up  for  the  electric  light  of  Londonderry  House, 
Park-lane,  W.,  the  residence  of  the  Marquis  of  Londonderry,  the 
current  for  which  will  be  obtained  from  the  outside  supply.  The 
firm  have  a  large  number  of  both  town  and  country  house 
installations  in  hand  at  the  present  time. 

Geipel's  Steam  Trap. — For  the  high  steam  pressures  now  so  fre- 
quently adopted  it  has  been  found  that  many  of  the  steam  traps  of 
the  old  forms  are  not  well  adapted,  and  that  trouble  and  loss  of 
steam  has  resulted  from  their  use.  Prof.  Kennedy,  in  hiVPresi- 
dential  address  to  the  Institution  of  Mechanical  Engineers,  stated 
"that  steam  traps  require  more  looking  after  than  the  whole  of 
the  rest  of  the  machinery  put  together."  The  reason  for  this  is 
owing,  firstly,  to  the  increased  strain  on  the  working  parts  and 
joints  owing  to  the  high  pressure,  and,  secondly,  to  the  higher 
temperature  of  the  steam  The  difficulty  with  the  expansion  traps 
has  been  due  hitherto  to  the  relative  smallness  of  the  motion  set 
up  in  the  linear  expansion  of  the  metal  used,  as  well  as  in  the 
positive  nature  of  that  motion.  The  Geipel  expansion  trap  is 
designed  to  obviate  this  defect.  The  particular  form  in  which  the 
expansion  parts  are  arranged  causes  a  considerable  motion  to  be 
imparted  to  the  apex  for  very  small  changes  in  the  length  of  these 
parts  ;  and  there  is  a  certain  amount  of  elasticity  in  the  pipes 
not  to  be  found  in  the  direct  thrust  generally  adopted.  The 
Geipel  steam  trap  is  made  by  the  Shillingford  Works  Company. 

Messrs.  Russell  \m>  Lennabd. — In  our  trade  note  last  week, 
announcing  the  establishment  of  this  firm,  we  gave  the  address  as 
22,  Charing-cross-road,  W.C.     This  should  have  been  22,  Charing- 

s,  w. 

Trade  Catalogi  e.— Messrs.  Dorruan  and  Smith  have  just 
completed  a  new  catalogue  containing  illustrations,  particulars, 
and  prices  of  the  very  large  variety  of  electrical  apparatus  actually 
manufactured  by  the  firm  at  their  Ordaall  Station  Works,  Salford, 
Manchester.  The  catalogue  is  very  complete,  and,  as  the  firm 
have  entire  control  of  the  manufacture  of  all  the  goods  illustrated, 
it  is  unnecessary  to  point  out  to  the  trade  the  advisability  of 
obtaining  a  copy  of  the  book,  which  can  be  had  from  Messrs. 
Human  and  Smith's  head  offices  as  above,  at   their    London  offices, 

11,  Groc  rs'  Hall-court,  Cheapside,  E.C,  or  from  the  Glasgow 
office  ,  56,  *  leorge  si  reel . 

\u  m;os.     Messrs.  Roothaan,  Alewijnse  and  Co.,  Nijmegen  and 

Brussels,  have   been    awarded    a    gold    medal    for   their    exhibits    of 

electrical  lamps  and  apparatus  at  the  Vntwerp  Exhibition,  and 
have  received  a  silver  medal  fur  their  lamp  exhibit  at  the  Inter- 
national Industrial  Exhibition  at  Dresden. 


\ \\  the  lasl  meeting  ol  the  Local  Board  it  was  reported 

bj  the  Works  Con tee  thai  Met  irs   New  and  Mayne  had  «  ritten 

to  take  over  the  Board's  Proi  isional  <  Irder,  and  to  put  down 
tl try  plant  and  mains  for  the  supply  of  the  electric  current. 

i  .1    that    a   refuse  destructor  might    be  erected    ill    COD 

■aiih  the  lighting  station  :  and  thej  appealed  to  the  Board 
hem  the  monopoly  of  the  eleotrii  lighting  for  L2  years 
ol  21,  as  proposed  by  the  Board,     The  Committee  reported 

that  they  considered  this  request  for  an  extended  period  a 

able  one,  bul  thej  could  nol  recommend  the  Board  to  dispose  of 
their  Order  for  less  than  £600.  The  clerk  was  ordered  to  draw  up  a 
draft  agreement  tor  the  transfer  of  the  order  to  Messrs,  New  and! 
Mayne. 
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Ayr. — The  Hoard  of  Trade  having  forwarded  the  Police  Com- 
missioners a  copy  of  their  regulations  respecting  electric  lighting, 
it  has  been  sent  by  them  to  Mr.  Robert  Hammond,  to  examine 
and  report  upon  it.  Some  designs  of  arc  lamp  pillars  wore  sub- 
mitted at  the  last  meeting,  and  the  Lighting  Committee  will  decide 
the  matter  at  their  next  meeting. 

Bedford.-  Messrs.  Kilpin  and  Billson  have  secured  the  contract 
to  instal  the  electric  light  in  a  portion  of  the  Modern  Kchoolhouse, 
the  work  being  carried  out  under  the  superintendence  of  Mr.  J. 
Bardie  M'Lean,  of  Oxford,  who  has  been  appointed  the  consulting 
engineer. 

Bournemouth. — The  borough  engineer  having,  in  conjunction 
with  Mr.  E.  Matthew  Lacey,  proposed  a  scheme  for  the  Corpora- 
tion to  supply  current  themselves  for  the  electric  lighting  of  the 
Winter  Gardens  at  a  saving  of  £150  per  annum  on  the  charges  of 
the  Bournemouth  and  District  Electric  .Supply  Company  (Limited), 
the  Company  have  now  ottered  to  supply  the  current  at  a  reduction 
of  '25  per  cent.,  which  the  Lighting  Committee  recommend  the 
Town  Council  to  accept. 

Brentford. — The  Clerk  reported  at  tlte  last  meeting  of  the 
Local  Board  that  he  had  again  been  written  to  by  Mr.  Sowerby, 
respecting  the  electric  lighting  of  the  district,  and  inquiring  the 
terms  upon  which  the  Board  would  grant  a  concession.  The  Clerk 
was  instructed  to  reply  that  the  Board  had  not  sufficient  details 
before  them  for  consideration. 

Bi'KTON-on-Trent. — Mr.  Codrington,  C.E.,  held  an  inquiry  on 
Wednesday,  on  behalf  of  the  Local  Government  Board,  into  an 
application  by  the  Town  Council  for  permission  to  borrow £53,213 
for  sewage,  electric  lighting,  new  stabling,  and  refuse  destructor 
purposes.  There  was  no  opposition  to  the  electrical  portion  of  the 
scheme,  and  the  result  will  be  made  known  in  due  course. 

Cardiff. — On  Friday,  successful  preliminary  trials  of  the  whole 
of  the  circuits  of  the  Corporation  electric  light  installation  were 
made,  and  the  current  will  shortly  be  switched  on  for  the  perma- 
nent lighting  of  the  streets. 

Carlisle. — At  a  special  meeting  of  the  Town  Council  last  week, 
it  was  decided  to  apply  to  the  Board  of  Trade  for  a  Provisional 
Order,  and  to  oppose  the  proposed  application  for  an  ( )rder  of  the 
County  of  London  and  Brush  Provincial  Electric  Lighting  Com- 
pany (Limited). 

Colwyn  Bay. — At  the  last  meeting  of  the  Local  Board,  Mr.  J. 
Roberts  said  he  had  heard  that  a  private  company  was  applying 
for  powers  to  light  Colwyn  Bay  by  electricity.  He  thought  the 
Hoard  should  follow  the  example  of  Llandudno,  and  have  the 
power  to  make  terms  with  a  company,  and  he  proposed  that  they, 
therefore,  apply  for  a  Provisional  Order.  This  was  seconded  and 
carried. 

Coventry. — At  Tuesday's  meeting  of  the  City  Council,  the 
General  Works  Committee  presented  a  report  on  the  delays  which 
had  arisen  in  the  equipment  of  the  tramways  for  electric  traction, 
and  recommended  that  notice  be  given  to  the  proprietors  of  the 
tramways  requiring  the  tramways  to  be  equipped  within  three 
months.     The  report  was  approved. 

Dundee. — The  Gas  Committee  of  the  Town  Council  on  Monday 
decided  to  extend  their  electric  light  mains  to  Seagate. 

Ealing. — At  the  meeting  of  the  Local  Board  last  week  the 
surveyor  reported  that  3,580  8-c.p.  lamps  had  been  applied  for  out 
of  the  5,000  which  it  was  at  first  computed  would  be  required  by 
private  consumers  ;  and  he  would  be  much  mistaken  if  by  March 
next  application  had  not  been  made  for  the  full  number. 

Edinburgh. — Lord  Provost  M'Donald,  presiding  at  Tuesday's 
meeting  of  the  Town  Council,  briefly  reviewed  the  improvement 
schemes  which  the  Municipality  had  undertaken  or  would  shortly 
undertake.  He  estimated  the  total  expenditure  at  £1,773,533,  of 
which  £100,000  was  for  electric  lighting,  and  £200,000  for  exten- 
sion of  tramways  and  alteration  to  mechanical  power  for  haulage. 
With  respect  to  the  former  he  said  that  the  scheme  for  lighting  the 
city  with  electricity  would  soon  be  completed,  and  he  trusted  the 
citizens  would  take  kindly  to  the  new  light  and  become  good  cus- 
tomers of  the  town.  In  his  opinion  the  introduction  of  electric 
light  would  not  affect  in  any  degree  the  consumption  of  gas,  pro- 
vided, of  course,  the  Gas  Commissioners  charged  a  popular  price 
for  it.  The  Council  afterwards  remitted  to  the  Lord  Provost's 
Committee  to  consider  and  report  as  to  which  mode  of  tramway 
traction  the  Council  should  ultimately  adopt  in  view  of  a  change, 
wholly  or  partially,  to  mechanical  power. 

Factory  Lighting. — The  whole  of  the  new  and  extensive  mineral 
water  factory  of  Mr.  J.  A.  Reid,  of  Helenburgh,  is  lighted  by  elec- 
tricity, there  being  installed  four  arc  and  36  incandescents,  equal 
to  4,000  c.p. 

Great  Yahmoith. — The  Borough  Surveyor  reported  that  the 
applications  for  the  current  now  numbered   "20,   with  an  aggregate 

of  about  1,000  lamps.     None  of  the  plant  for  the  private  li   I 

had  yet  boeh  delivered,  and  complaints  were  beginning  to  be  heard 
as  to  the  delay. 


II  impstead.  The  Vestry  at  their  meeting  last  week  resolved  to 
accept  tin-  oiler  of  the  Prudential  Usurance  Company  to  lend  them 
tho  sum  of  £24,400  for  electric  lighting  purposes  for  42  years  al 
3}  per  cent. 

M  utland  (\i:«  South  Wales).     An  important  point  has  been 
raised  as  to  the  liability  of  local  authorities  to  repay  amounts  bor- 
rowed for  purposes  outside  the  Acts  under  which  such  local  autho- 
rities are  constituted.     It  would  appear  thai  the  Commercial  Bank 
of  Australasia  loaned  tothe  Lambton  Municipal  District  the  sum  of 
£7,000  to  enable  the  Municipality  to  purchase  and  erect   ell 
lighting  plant  and  machinery,   the  whole  of  which   was  given  as 
security  for  the  amount  lent.     The  bank  claimed  to  appoint  a  re- 
i  ceivor   under  the  Municipalities    Act,   as   the   sum  lent   was   not 
|  repaid,  but  objection  has  been  taken  by  Sir  Julian  Salomons  that 
(  the  Municipal  Council  had  no  power  to  borrow  money  for  eli  ctri 
j  lighting  works,  that  the  advertisement  of  its  intention  to  borrow 
|  was  not  in  compliance  with  the  Municipalities  Act,   and  that,  the 
bank  knew  the  Council  had  no  powers  to  borrow  for  the   purposes 
for  which  the  money  was  lent.     Judgment  had  not  been  given  at 
the  latest  date  of  our  exchanges. 

Paddington. — The  Local  Government  Board  have  agreed  to  the 
Board  of  Guardians  sealing  the  contract,  without  advertising  for 
tenders,  with  Messrs.  Spagnoletti  and  Crookes,  for  the  electric 
light  wiring  of  the  male  wards  and  administrative  block,  at  £145 
and  £115.  10s.  respectively. 

Radcxiffe. — The  Local  Board  have  decided  to  charge  Sd.  per 
unit  for  the  electric  current. 

St.  George's  (Bristol).— The  Chairman  remarked  at  the  last 
meeting  of  the  Local  Board  that  a  private  company  was  seeking  to 
obtain  powers  to  light  the  parish  by  electricity,  and  he  submitted 
to  them  whether  they  ought  not  to  obtain  such  powers,  and  then 
they  would  be  in  a  position  to  use  them  if  required.  After  some 
discussion,  it  was  agreed  to  leave  the  matter  to  be  dealt  with  by  the 
new  body  shortly  to  be  elected. 

Stockport. — The  Stockport  Guardians  have  decided  that  the 
new  workhouse  to  be  erected  at  Hazel-grove  to  accommodate  1,500 
inmates  shall  be  lighted  by  electricity. 

Wandsworth  (London). — The  Wandsworth  District  Board  of 
Works  have  decided  to,  if  necessary,  retain  counsel  to  appear 
before  the  Board  of  Trade  in  support  of  their  objection  to  the 
street  transformer  chambers  proposed  by  the  County  of  London 
and  Brush  Provincial  Electric  Lighting  Company,  and  the  clerk 
was  directed  to  inform  the  Company  that  the  Board  were  of 
opinion  that  all  questions  in  connection  with  the  proposed  works 
should  be  settled  before  the  work  is  commenced. 

Warminster. — At  the  last  meeting  of  the  Local  Board,  the 
Clerk  stated  that  he  had  written  to  the  Local  Government  Board, 
applying  for  sanction  to  borrow  a  loan  of  £250  for  the  extension  of 
the  electric  light  in  the  town.  They  had  formally  acknowledged 
the  receipt  of  the  letter,  but  said  nothing  about  the  inquiry 
being  held. 

Windsor. — The  Town  Council  have  resolved  to  apply  for  a  Pro- 
visional Order  for  their  own  district  and  for  that  of  the  Eton  Local 
Board. 


COMPANIES'    MEETINGS    AND    REPORTS. 


Western  and  Brazilian  Telegraph  Company 
(Limited). 

The  twenty-eighth  ordinary  general  meeting  of  this  Company  was  held 
at.  Winchester  House,  Old  Broad-street,  on  the  10th  inst.,  Mr.  W,  s. 
Andrews  in  the  chair. 

The  SECRETARY  (Mr.  R.  M.  Cunningham]  read  the  notic a 

the   meeting   and  the  minutes  of  the  last  meeting,  and    the  reporl  and 
were  taken  as  read. 

The  CHAIRMAN  :  Gentlemen,  we  have  again   on  this  occasion  to  refer 

to  a  boom   in  the  traffic — not,  unfortunately,  ace panied  by  a  similar 

> in    in    the  receipts.      The   receipts  for  the  half-year  ended  June,  1894, 

were   £77,603,   while  for  the  corresponding  period  "f  1893  they   were 
£79,373,  being  a  decrease  of  £1,770.     But,  gentlemen,  as  I  have  had  to 
remark  on  previous  occasions,  although  there  is  a  diminution  in  the  re- 
ceipts,   there  is  a  large   increase  in  tlie   work   done.     The    uufavou 
influence  by  which  our  receipts  have  been  lessened  continued  Is 
year,  and  I  am  sorry  to  say  that  it  increa  i  I   in    everity.     At  our  previous 

meeting  we  reported  to  you   that  cv  down  to  10,L  ;   thai 

he  hall  year  ended  I  lecember,  and  it  was  .it  that  time  the  lowi  -t 
that  had  been  recorded,  but  in  the  holf-ycai  we  are  now  considering  we 
actually  only  got  oul  of  the  whole  period  two  months  of  that  exchange  of 
10.1 »  for  the  exchange  continued,  unfortunately,  to  go  lower.  Now  for  the 
six    m.iith-  ended    June,    1893,    the  exchange  averaged    12J,   for  tin-  six 
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months  ended  December,  1893,  10J,  and  for  the  six  months  ended  June. 
1894,  9J.  This  and  the  other  causes  which  we  mentioned  at  our  meeting 
last  May  will  explain  the  falling  oft'  in  the  receipts.  The  aggregate  lc-38  on 
exchange  of  this  Company  and  of  the  I'latino  Company  combined  reached 
no  less  a  sum  during  this  half-year  than  £36,321.  Now  you  will  readily 
understand  that  this  diminution  in  receipts  must  have  been  far  greater, 
but  for  the  large  increase  which  I  have  already  alluded  to  in  the  traffic. 
The  number  of  words  transmitted  has  again  been  surprising.  It  has 
occurred  mainly,  as  before,  in  the  internal  message  work,  but  it  has  also 
extended  to  the  international  work.  Th1?  additional  number  of  words 
transmitted  compared  with  June,  1893,  reaches  the  large  figure  of  623,295 
words — almost  a  large  business  in  itself.  It  constitutes  an  increase 
upon  the  gross  traffic  of  the  corresponding  period  of  upwards  of  42 
per  cent.  Now,  gentlemen,  if  this  business  had  been  done  at  the  par  of 
exchange — that  is  to  say,  under  uormal  conditions— we  should  have  been 
enabled  to  recommend  the  declaration  of  a  dividend,  uot  of  1  per  cent,  for 
the  half-year,  but  of  3$  per  cent,  for  the  half-year.  You  will  therefore 
bee  that  all  this  trouble  and  bother  for  us  arises  from  this  one  question  of 
exchange,  in  connection  with  which,  I  am  pleased  to  say,  there  is  now  an 
improvement.  It  is  an  eminently  satisfactory  feature  that  our  loop  or 
duplicated  lines,  and  our  duplex  and  staff  arrangements,  have  enabled  us 
to  get  through  this  greatly  augmented  busiuess  not  only  to  our  own  satis- 
faction, but,  which  is  far  more  important,  to  the  satisfaction  of  our 
customers.  Turning  to  the  expenses  account,  under  Abstract  "  A  "  (ex- 
penses at  stations)  there  is  an  increase  of  £1,218.  There  are  seven  items 
of  increase  and  six  of  decrease.  I  will  not  trouble  you  with  them,  because 
£1,442  of  this  item  is  for  salaries  aud  wages  abroad — that  is  to  say,  for 
salaries  aud  wages  for  transacting  this  42  per  cent,  of  increased  business, 
and  I  venture  to  think  that  that  is  rather  a  creditable  record.  There  is, 
of  course,  consequently  a  diminution  in  the  other  items  under  Abstract 
"A,"  but  I  need  not  trouble  you  with  them.  Under  Abstract  "  B  "  ships! 
there  is  a  saving  of  £4,069,  aud,  satisfactory  as  this  is,  we  shall  be  able,  we 
believe,  to  effect  a  still  further  economy  during  the  current  half-year. 
Under  Abstract  "  C  "  there  is  a  slight  increase  of  miscellaneous  items,  but 
in  salaries  aud  wages  there  is  a  decrease  of  £52.  Now,  the  final  result 
of  all  these  figures  is  that  on  expenses  account  there  is  a  reduction 
of  £3,684.  Including  £1,045,  the  amount  brought  forward  from  1893, 
there  is  a  balance  of  £38,908.  From  this  has  to  be  deducted  £11,672 
for  debenture  interest,  £5,000  for  debenture  redemption,  and  £2,000 
placed  to  reserve,  leaving  us  £20,236  to  deal  with.  We  recommend  you 
1 1  pay  1  per  cent,  for  the  half-year,  or  at  the  rate  of  2  per  cent,  per  annum, 
carrying  forward  £5,630  to  the  current  half -year.  We  have  explained  in 
the  report  why  we  carry  forward  such  a  considerable  sum  as  that  for  the 
next  half-year  ;  namely,  to  provide  against  contingencies.  You  will  see 
from  the  report  that  we  have  taken  no  credit  for  the  business  recently 
opened  out  by  means  of  the  Pacific  and  European  land  lines  with  Yal- 
ji  iraiso  and  other  important  places  on  the  west  coast  of  South  Africa.  This 
traffic,  as  a  fact,  has  increased  largely  since  the  opening  of  the  lines,  and  it 
is  still  increasing,  aud  seems  to  promise  to  become  a  valuable  and  per- 
manent source  of  additional  revenue.  I  may  say  that  the  amount  of  traffic 
transmitted  by  the  Company  last  half-year  has  been  the  largest  ever  for- 
warded since  we  have  been  a  Company,  and,  as  you  are  aware  with  respect 
to  tin  traffic,  the  growth  has  been  continuous,  aud  for  some  time  pa.st  has 
been  proceeding  by  leaps  and  bounds.  No  other  words  would  describe  it 
accurately.  It  is  also  a  source  of  great  gratification  to  the  Directors,  and, 
no  doubt,  to  the  shareholders,  that  the  doubling  of  a  great  part  of  the 
Company's  system,  the  application  of  the  duplex  apparatus,  and  the  com- 
plete start'  arrangements  of  the  Company  have  done  so  much  to  encourage 
tli.-  business  ;  and  looking  at  the  fact  that  the  United  States  of  Brazil  are 
again  enjoying  tranquility,  and  that  this  means  the  growth  of  their  wealth 
trade,  ami  commerce,  the  outlook  is  more  encouraging  than  has  been  the 
case  for  some  time  past.  If  we  have  managed  to  complete  thus  far  these 
lines  and  arrangements, and  persevered  in  preparing  a  powerful  and  complete 
system  of  telegraph  during  times  of  trouble  and  difficulty  in  order  to  be 
prepared  for  the  inevitable  growth  of  a  great  country  like  the  United 
States  of  Brazil,  the  accentuation  of  the  country's  progress  and  pros- 
perity hould  fortell  a  greater  future  for  this  institution.  We  were  just 
engaged  in  a  negotiation  which  would  have  resulted,  as  we  arc  entitled  to 
believe,  in  the  accomplishment  of  the  reorganisation  of  our  debenture  debt. 
and  would  have  set  free  a  large  amount  of  annual  revenue,  when  we 
received  information  that,  it  was  understood  some  plan  was  afloat  in  Brazil 
for  tie-  purcha  e  of  the  lines  of  the  Company,  and  we  had  to  discontinue 
our  efforts  respecting  the  debentures.      And   then,  gentlemen,  just  about 

the  sa time — for  it  never  rains  but  it  pours     the  Chairman  of   the 

Brazilian  Submarine  Company,  at  the  general  meeting  of  that  Company, 
announced  to  the  shareholders  that   there  ought  to  be  a  .  I.   ei 

ment    between  the  Companies,  that  in  his  opinion   the  a i     uch  an 

■    to  the  better,  and   that  1»-  undi  n  t I  that   the 

Chairman  and  the  Managing  Director  of  this  Company  were  in  favour  ol 
ueh  nriangcment.  Well.  ;entleineii,  il  i  due  to  Sir  John  Pendei 
to  .  thatfoi  mi  years  we  had  lei  it  be  known  to  the  Brazilian  Sub- 
marini  Company  that  we  were  of  thai  opinion  it  is  nothing  new.  Any 
arrangement  bowevet  being  abject  to  the  rights  of  the  Brazilian 
Government  to  purchase  :  we  could  make  no  arrangement  which  was  not  bo 

■"1 1"  i ■  hi  i  '.'.i  i  ould  bi -it  travelling  outside  the  i  on 

■  i  couli        t  do.      Of  course,  il    ha  i  taki  a    ome  binn 

for  the  i  :  -  Brazilian  Submat  ine  I  lompanj  to  gel  into 

the  saddle  and  to  se  .   ,.ii   ,t,  i  i,„  ,n  i 

his  views  u]  peai   to  ha  ,  n 

turn.  \t  the  present  time,  however,  and  under  pn  enl  conditions,  we 
arc  ii  a  lifestly  not  in  a  position  to  negotiate  witli  the  Brazilian  Submarine 
i  lompnn ,      l  h  •■■■    thi  i    hi   thai   sir  John   Pender'    remai  I      called    foi 

i lition  oi i    i  e,  therefore,   made  these  observations. 

Well,  now,  g.  nil. m  pubtedl]   tin    Fool    thai   the  Brazilian 

Government  have  the  power  to  acquire  this  Company's  lini 


cession  ?  With  reference  to  that  I  will  read  to  you  what  that  document  says  : 
"At  any  period  after  the  first  ten  years,  reckoned  from  the  day  on  which 
the  lines  shall  begin  working  throughout  their  whole  extent,  and  until  the 
term  of  the  concession  expires,  the  Government  may  redeem  them  with 
their  respective  stations  and  dependencies.  "The  price  of  such  redemp- 
tion shall  be  fixed  by  arbitrators,  who  shall  take  into  consideration  not 
only  the  value  of  the  works  in  the  state  in  which  they  then  are,  without 
regard  to  the  original  cost,  but  also  of  the  net  yield  of  the  lines  on  an 
average  of  the  five  previous  years.  And  iu  no  case  shall  the  price  of 
redemption  be  less  than  the  actual  cost  to  the  Company  of  laying 
down  and  working  the  cables."  That  is  pretty  clear.  There  can, 
besides,  be  iro  question  that  in  addition  to  the  desire  of  most  Govern- 
ments to  acquire  the  sole  control  of  the  internal  and  some,  indeed, 
of  the  international  telegraphs  of  the  country  as  essential  to  the 
good  government  of  the  country  and  the  welfare  of  the  people, 
the  Brazilian  Government  have  special  reasons  for  contemplating  this 
acquisition  in  our  case,  and  they  have  given  the  general  reason  aud 
two  or  three  reasons  besides.  I  will  now  read  a  part  of  what  we  under- 
stand to  be  the  official  report  of  the  Telegraph  Direction,  as  approved  by 
the  Commission  and  the  Government  to  be  laid  before  the  Chambers  : — 
"  The  telegraphic  service,  being  a  public  one,  like  the  postal  service, 
should  remain  in  the  hand  of  the  Government,  especially  when  it  extends 
over  the  greater  portion  of  the  territory.  At  the  beginning  all  nations, 
not  daring  to  venture  into  such  an  expensive  work,  left  its  exploitation  to 
private  initiative.  Itr  view  of  the  development  and  success  of  the  private 
undertakings  the  Governments  commenced  to  bring  them  under  the  con- 
trol of  their  official  administrations,  and  went  further — buying  up  the 
existiug  companies.  The  same  happened  as  regards  the  telephone  service, 
although  it  was  not  so  important.  France  got  the  monopoly  of  the  tele- 
graphic as  well  as  the  telephonic  service.  England  has  spent  12  millions 
for  the  same  purpose.  Later  on  a  tendency  was  shown  to  redeem  the 
international  cables,  and  so  the  Submarine  Company  was  purchased,  and 
the  exploitation  of  their  cables  transferred  to  the  Post  Office.  There  is 
already  an  agreement  between  England  aud  Belgium  to  make  the  cables 
between  the  two  countries  Government  property.  In  the  same  way  the 
five  private  cables  between  France  and  England  have  been  redeemed. 
Regarding  Brazil  the  case  is  much  more  important.  Within  the  limits  of 
the  union  a  foreigu  company's  cables,  the  Western  and  Brazilian  Telegraph 
Company's,  connect  all  the  capitals  of  the  most  important  States  from  the 
extreme  north  to  the  extreme  south  of  Brazil.  When  the  concession  was 
granted  to  the  Western  Company,  Brazil  was  not  in  a  position  to  under- 
take the  work,  and  probable  profits  were  not  encouraging.  Although  the 
Western  Company  had  nearly  all  the  traffic,  as  land  lines  were  not  deve- 
loped, still,  up  to  1882,  they  were  uot  able  to  pay  dividends.  Therefore 
the  concession  was  very  reasonably  aud  advantageously  granted  ;  but  to-day, 
there  being  no  risk  of  loss  owing  to  the  success  of  the  undertaking,  the 
time  is  opportune  to  purchase  the  Company,  as  their  traffic  is  increasing 
in  such  a  way  that  the  longer  we  wait  the  more  we  shall  have  to  pay. 
Their  traffic,  in  1889  was  1,869,000  words,  rose  to  2,680,000  in  1893,  arid 
to  3,551,000  in  1893.  Are  we  to  wait  until  privilege  expires  in  1933  '. 
This  service  cannot  be  left  indefinitely  in  the  hands  of  foreigners.  The 
necessity  of  purchase  becomes  more  and  more  imperious.  (This  is  supported 
by  many  important  reasons).  It  was  only  recently  that  the  land  lines  were 
cut  in  the  interior  by  rebels,  obliging  the  Government  to  hand  all  their 
work  to  a  foreign  company,  which  means  to  say  to  entrust  all  their  plans, 
orders,  and  combinations  to  an  unknown  staff  of  foreigners.  That  is  not 
very  complimentary  to  us.  Although  it  happens  that  we  could  rely  upon  the 
greatest  loyalty  on  the  part  of  the  Company  ( that  is  rather  better!  still,  the 
danger  exists,  and  would  be  much  greater  in  ease  of  external  war.  The 
Brazilian  administration  has  at  its  disposal  every  requisite  for  telegraphic 
service.  It  only  requires  to  be  augmented.  There  is  no  reason  for  allowing  a 
foreign  Company  to  continue  to  compete.  The  great  increase  in  the  tele- 
graphic service  during  the  past  four  years  points  clearly  to  the  purchase  of 
the  Company  as  an  economic  measure.  Upon  this  point  we  have  the  Com- 
pany's statistics."  The  report  then  deals  fully  with  the  capital,  revenue,  and 
expenses,  and  then  goes  on  to  mention — "Were  it  not  for  Idealisation  and 
suspension  of  Bervice  during  the  revolt,  which  greatly  hampered  the 
development  of  the  Company's  traffic,  the  revenue  would  have  been 
larger."  Now  this  is  a  little  obscure.  " They  agree  upon  a  basis  of  two 
millions  sterling,  and.  if  revenue  collected  in  gold  as  intended,  gross 
receipts  would  be  at  least  10  per  cent.,  but  as  London  Directorate  and 
administration  here  would  disappear,  together  with  stations  and  other 
expenses,  the  revenue  would  be  much  greater,  especially  if  salaries  were 
based  upon  Government  department  scale.  The  rapidly  increasing  traffic 
large  dividends  in  the  future."  Well,  that  does  uot  seem  alto 
gether  the  selection  of  an  unfavourable  moment  qua  Brazil  for  the  pur- 
chase. Now  I  will  return  to  our  own  .statement.  The  Telegraph  Depart 
ment  might  have  said  even  more  than  this,  bet  rase  Engl  ind,  France,  and 
Germany  not  only  possess  the  entire  control  of  the  internal  telegraphs  of 
the  country  and  have  purchased  international  cables,  but  they  have 
lucres  -  'i  t  lie  n  ui  nber  of  the  latter  by  laying  additional  cables,  with  theobjeel 
of  sti!i  more  furthering  and  assisting  the  development  of  national  and  inter- 
national telegt  aphio  communication  in  the  interests  of  trade  and  com roe. 

Nov.  Brazil  at  present  only  seems  to  contemplate  acquiring  the  undivided 
control  of  her  internal  communications,    The  Westei  a  Company  conned 
together  nearly  all  the  chief  ports  and  centres  of  Bra  LI  bj  i1    coa  I 

and  consequently  competes  with  the  Government   in   the  pcrformai I 

the  internal  me  age  ervice  ol  the  country.  No  doubt,  the  Government 
is  fully  olive  bo  the  foci  that  the  continued  existence  ol  this  tate  of 
circumstances,  looking  al  ill  the  other  countries  of  the  world  pretty  well, 
,  practical!]  au  onachroni  m,  and  might  even,  under  given  conditions, 
become  objectionable,  It  is  most  gratifying  to  the  Board  that  the  Govern 
menl  has  eon  re*  on  to  feel  that  they  could  rely  upon  "the  greatest 
loyally  on  the  put  of  the  Company."  ami  tin-  i-  a  valuable  testimonial  to 
in  Brazil  a    well  as  to  the  Manager,    We  owe  much  to  Mr.  Reidy 
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our  representative  in  Rio,  and  t.i  Mr.  McNeil,  his  assistant,  ami  the  staff 
for  their  prudence  and  discretion.     People  '1"  do1  always  exhibit  these  two 

excellent  qualities  in  times  of  crisis  ami  excitement.  Still,  qua  Brazil, 
this  is  a  foreign  Company,  ami  although  its  complete  arrangements  h.ive 
proved  at  a  great  crisis  to  be  all  that  could  be  desired  or  expected,  it  is 
perhaps,  all  the  more  natural  that  the  Government  should  be  educated,  bo 
to  say,  by  the  facts  which,  owing  to  accident  in  great  part,  have  come 
uppermost,  ami  should  desire  to  become  possessed  of  a  telegraph  system  of 

proved  excellence,  for  they  have  had    to  depend  on    it    for   nths.      Qua 

ourselves,  however,  and  the  way  in  which  we  look  at  this  measure  coming 
forward,  we  cannot,  of  course,  but  see  that  it  comes  forward  just  as  the 
clouds  begin  to  break  and  the  sunshine  becomes  visible.  We  seem  now  at 
a  turning  point,  which  will  probably  result  in  a  very  great  expansion  of  the 
commerce  ot  Brazil.  We  cannot  help  that,  however.  As  the  Government 
can,  of  course,  effect  considerable  economies,  and  will  be  enabled 
to  tix  their  own  tariffs  and  collections,  there  is  no  doubt  that  the 
purchase  does  in  fact,  as  a  mere  matter  of  business  calculation,  give  to  the 
Government  the  certainty,  if  they  please,  of  large  financial  advantage. 
There  is  no  question  about  that.  Now,  gentlemen,  let  me  define  the  posi- 
tion. As  we  understand  it,  there  is  an  official  report  approved  by  the 
Government  recommending  the  purchase  of  this  Company's  undertaking. 
This  report  is  to  be  submitted  to  the  Chambers  for  their  consideration,  and 
if  the  Chambers  agree  with  the  plan,  but  not  otherwise,  a  resolution  will 
be  passed  probably  authorising  the  Government  to  negotiate  and  to  pur- 
chase. You  see,  therefore,  that  at  present  we  are  merely  in  the  prelimi- 
nary stages  of  a  project.  Usually  the  difficulties  begin  when  the  actual 
negotiations  begin.  It  is  easy  enough  to  accept  the  principle  of  purchase, 
but  not  so  simple  to  arrive  at  conclusions  satisfactory  to  the  parties, 
especially  in  a  complicated  case  like  ours,  where  there  are  many  contingent 
facts  that  will  have  to  be  taken  into  consideration  and  dealt  with.  How- 
ever, on  our  parts  every  effort  will  be  made  to  arrive  at  a  favourable  settle- 
ment satisfactory  to  the  proprietors.  Looking  at  all  the  facts,  what  I  may 
call,  without  exaggeration,  the  perfection  of  the  system,  and  the  consequent 
growth  of  the  traffic,  with  the  rising  prosperity  of  Brazil,  nothing  but  terms 
satisfactory  to  the  shareholders,  including  all  equitable  provisions  and  com- 
pensations, ought  to  be  proposed  or  could  be  accepted.  Meanwhile,  let  me  de- 
precate anydiscussion  because  it  can  do  no  good  that  I  can  see  in  any  way,  and 
it  is  pretty  much  of  an  axiom  not  todise.uss  matters  publicly  which  areuuder 
negotiation.  In  this  case,  besides,  the  environments  are  uncertain,  the 
terms  are  unknown  and,  consequently,  uusettled,  and  their  discussion  even 
has  not  yet  been  authorised  by  the  Chambers  of  Brazil,  so  if  we  were  to 
talk  about  terms  and  so  on  we  should  be  rather  in  the  dark.  You  may 
depend  upon  this — that  we  shall  do  our  utmost  in  your  interests,  and  if 
patience,  conciliation,  and  thorough  consideration  of  all  points  are  calculated 
to  be  of  service  they  will  be  applied  on  your  behalf.  Gentlemen,  if  when 
the  time  arises  this  important  measure  should  go  through,  there  is  one 
unpleasant  result  that  it  will  bring  with  it,  and  that  is  the  severance 
of  the  pleasant  relations  which  have  always  subsisted  between  this 
Board  and  yourselves  and  the  general  body  of  the  shareholders.  We 
are  not  unmindful  of  the  fact — and  I  have  said  this  before — that  but  for 
your  discretion  and  good  common  sense,  we  should  have  been  unable  to 
build  up  this  valuable  property  which  your  confidence,  patience,  and  self- 
denial  have  made  possible  and  we  have  been  so  fortunate  as  to  be  able  to 
accomplish.  I  now  beg  to  propose  the  resolution,  which  will  be  seconded 
by  one  of  my  colleagues,  and  then  I  shall  be  happy  to  reply  to  any  obser- 
vation which  the  shareholders  may — shall  I  say,  think  it  prudent  to  make  ? 
The  resolution  is — 

"  That  the  report  awl  accounts  to  June  SO,  lS'JJf,  now  submitted,  be  and 
th'.  same  an  hereby  approved  and  adopted,  and  that  a  dividend  for  the 
half-year  (free  of  income-tax)  at  the  rite  of  £2 per  cent,  pi  r  anna  n,  be,  and 
if  hereby  declared,  payable  on  the  16th  init." 

Mr.  C.  W.  EARLE  :   I  beg  to  second  the  resolution. 

Mr.  FRY  said  that  there  was  one  point  upon  which  he  desired  a  little 
explanation.  He  quite  agreed  that  in  view  of  the  very  important  nego- 
tiations that  must  take  place  between  the  Company  and  the  Brazilian 
Government,  it  was  right  and  pro]>er  that  the  shareholders  should  have 
every  trust  and  confidence  in  the  action  of  the  Directors.  The  point  upon 
which  he  desired  to  ask  for  information  was  in  paragraph  8  of  the  report, 
which  was  as  follows  : — "  The  Directors  have  to  notify  that  the  con- 
version  of  Ordinary  shares  into  Preferred  Ordinary  and  Deferred  Ordinary 
shares  will  be  suspended  on  and  after  January  1, 1895,  until  further  notice." 
Now,  the  Articles  of  Association  were  very  clear  in  giving  those  powers  to 
the  shareholders,  and  he  should  like  to  ask  under  what  powers  in  the 
Articles  of  Association  the  Board  had  rescinded  that  clause. 

The  CHAIRMAN  :  We  have  not  rescinded  it,  but  have  suspended  it. 
I  think,  however,  that  you  will  in  a  moment  recognise  the  practical  impos- 
sibility of  going  on  making  these  divisions.  You  would  have  different  sets 
of  preferred  shares  with  different  amounts  of  claims  for  interest  ;  in  fact,  I 
do  not  know  how  they  would  be  classified  on  the  Stock  Exchange. 
The  whole  thing  arises  from  the  shares  being  cumulative.  One  Preferred 
share  might  have  six  months  of  cumulative  interest,  while  another 
Preferred  share  might  have  been  exchanged  later,  and  have  less  interest 
due  on  it  and  so  on. 

Mr.  FRY  remarked  that  the  Preferred  shares  so  far  had  always  received 
their  dividend.     The  Articles  of   Association  gave   the   shareholders   the 
right  to  convert,  and  he  considered   that  the  Directors  had  no  power  to 
I  that  right. 

The  SOLICITOR :  The  resolution  giving  the  power  of  conversion  is 
permissible.     It  -ays  the  Directors  "may." 

The  CHAIRMAN  then  put  the  motion,  and  it  was  carried  unanimously. 
Gentlemen,    there  is   nothing   else   to   detain  us    to-day.     We    ha 
through  "'.i  business,  ami  I  am  much  obliged  to  you  for  J  -air  attendance. 

Mr.  ENNIS  proposed  a  vote  of  thanks  to  the  Chairman.  They  ought  to 
recognise  the  very  important  and  clear  statement  which  had  be)  v  I 


them  by  the  i 'bait  man  respecting  a  subject  which  they  had  all  been 
anxious  to  bear  about. 

A  SHAREHOLDER  seconded  the  motion,  which  was  carried  unani- 
mously. 

The  CHAIRMAN:  We  are  all  of  us  very  much  obliged  to  you, 
gentlemen. 

The  proceedings  then  terminated. 


County  of  London  and  Brush  Provincial  Electric 
Lighting:  Company  (Limited). 

The  annual  general  meeting  of  this  Company  was  held  on  Monday  at 
the  Cannon-street  Hotel,  under  the  presidency  of  the  Right  Hon.  D.  It 
Plunket,  Q.C.,  M.I'. 

The  SECRETARY  (Mr.  B.  Broadhurst)  read  the  notice  calling  the 
meeting,  and  the  report  of  the  Directors  was  taken  as  read. 

The  CHAIRMAN  :  It  is  now  my  duty,  gentlemen,  to  propose: — 

"  That  the  report  of  the  Directors  and  statement  of  aecountt  to  Jum  SO, 
1S94,  now  presented  to  the  shareholders.,  be  received,  and  that  the  same  te 
la  reby  adopted." 

I  am  glad  to  think  that  in  submitting  this  resolution  to  you  it  will  not 
be  necessary  for  me  to  detain  you  for  more  than  a  few  minutes.  I  think, 
speaking  on  behalf  of  my  brother  Directors  and  myself,  I  may  fairly  con- 
gratulate you  on  the  position  in  which  we  already  find  ourselves, 
and  also  that  we  may  encourage  you  to  take  a  hopeful  view  of 
the  prospects  you  have  before  you  in  the  near  future.  You  know 
it  is  only  six  months  since  that  the  reconstruction  and  capitalisation 
of  the  Company  enabled  us  to  go  to  work,  but  already  our  pro- 
gress within  the  County  of  Loudon  is,  I  think,  very  satisfactory,  and  our 
experience  outside  the  County  of  London,  in  the  more  distant  districts  in 
which  we  are  operating,  has  been  fortunate  even  beyond  our  most  sanguine 
expectations.  As  to  the  County  of  London,  the  contracts  which,  as  you 
know,  were  spoken  of  in  the  prospectus  under  which  last  spring  we  made 
our  first  issue  of  capital  as  having  been  entered  into  between  this  Company, 
the  Brush  Company,  and  the  Electric  Construction  Company  respectively, 
are  in  course  of  being  carried  out,  so  that  we  may  hope  before  this  time 
next  year  we  shall  have  a  plant  capacity  for  serving  about  90,000  glow 
lamps.  We  have  also  been  fortucate  enough  to  secure  two  admirable  sites 
for  the  purpose  of  erecting  our  stations  thereon.  One  of  these,  for  the 
north  side  of  London,  is  situate  on  the  Regent's  Canal  basin,  and  the  other, 
for  the  south  side,  is  on  the  banks  of  the  Thames,  near  our  Wandsworth 
district.  We  shall  thus  at  both  these  places  secure  the  economy  of 
water  carriage  for  our  coals,  and  an  abundant  supply  of  water  for  all 
other  purposes.  At  the  same  time  we  have  entered  into  contracts  which 
we  believe  to  be  both  fair  and  favourable  for  the  execution  of  the  neces- 
sary street  work,  and  it  is  our  intention  not  only  to  lay  down  sufficient 
conductors  for  all  our  immediate  purposes,  but  also  to  lay  a  certain  con- 
siderable additional  number  of  pipes  into  which  cables  may  hereafter  be 
drawn,  when,  as  we  expect,  the  necessity  of  such  additional  supply  of  cables 
arises.  In  point  of  fact  we  believe,  from  the  number  of  applications  we 
have  already  received,  and  from  our  observation  of  what  has  happened 
in  somewhat  analogous  cases  elsewhere,  that  we  shall  obtain  a  very  large 
and  increasing  number  of  orders  both  in  those  districts  of  the  metropolis 
which  we  at  present  occupy,  and  in  others  also  which  we  may  hope  hereafter 
to  acquire.  We  are,  therefore,  laying  our  foundations  broad  and  strong  in 
order  that  we  may  be  able  better  to  build  on  them  hereafter,  I  believe,  a 
great  and  flourishing  business,  which  will  give  satisfaction  both  to  our  share- 
holders and  our  customers.  Turning  to  our  operations  outside  the 
County  of  London,  our  position  is  no  less  satisfactory  and  encouraging. 
At  Bournemouth — where,  aB  you  know,  we  last  spring  acquired  the  in- 
terests of  the  Brush  Company  in  the  Bournemouth  and  District  Company 
—-our  progress  has  been  so  rapid  that  we  have  had  to  enlarge  our  station 
and  to  purchase  an  additional  plant  capacity  of  9,000  8-c.p.  lamps.  We 
also  had  to  lay  considerable  additions  to  our  mains.  These  improvements 
and  additions  have  been  made  at  a  considerable  cost,  the  total  outlay  at 
Bournemouth  being  now  about  £65,000.  We  have  connected  up, 
between  January  and  October  1st,  some  3,000  lights  to  the  system, 
and  there  are  a  good  many  orders  still  remaining  to  be  dealt  with.  Our 
zealous  manager,  Mr.  Lawson,  has  estimated  for  me  that  by  the  end 
of  this  year  the  additions  to  our  light  connections  will  amount  to 
about  5,000,  thus  making  the  number  of  lamps  for  this  year  about 
19,500,  as  against  14,500  for  the  year  1893.  At  the  same  time 
we  have  been  able  to  make  a  number  of  changes  both  in  the  plant 
and  the  staff  at  Bournemouth,  which  have  resulted  in  considerable 
economies  as  well  as  increased  efficiency;  so  that  the  station  and 
distribution  charges,  which  last  year  amounted  to  6d.  per  unit,  will  for 
this  year  be  something  less  than  5d.  per  unit,  and  it  is  calculated  that  our 
revenue  will  amount  this  year  to  something  like  £7,000.  as  against  £5,000 
for  the  year  1893.  So  much  for  Bournemouth.  At  Dover  also  our 
prospects  are  extremely  hopeful,  I  think  you  will  agree  with  me.  for  the 
generating  station  there,  which  was  commenced  in  the  spring,  has  been 
pushed  forward  so  rapidly  that  it  is  hoped  we  -hall  be  able  to  supply  our 
customers  with  current  before  the  end  of  the  month  of  December.  We 
have  entered  into  a  contract  with  the  Corporation  of  Dover  for  lighting 
the  streets  and  the  sea  front,  and  already  500  lamps  have  been  wired  in 
the  town  hall.  At  the  same  time  we  have  offered  our  services  to  the  military 
authorities,  and  I  am  glad  to  -ay  that  we  have  succeeded  in  getting  the 
order  for  the  lighting  of  the  gun  t.over  on  the  pier.  There  are  also  further 
orders  under  negotiation.  At  Windermere  we  have  entered  upon  a  very 
interesting  and  what  we  believe  will  turn  out  a  very  profitable  enterprise, 
for  we  have  secured  the  use  of  the  rush  of  water  where  the  river  Leven 
flows  "ut  of  the  lake,  and  it  is  our  intention  to  apply  this  great  and 
economic  source  of  generating  power  to  the  purpose  of  supplying  the 
electric  light  to  such  of  the  towns  in  the  neighbourhood,  who  may  1*  dis 
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posed  to  avail  themselves  of  our  services.  These  are  the  only  stations 
which  are  especially  mentioned  in  our  reports. 

Mr.  ALFRED  THOMPSON:  There  is  Wandsworth. 

The  CHAIRMAN  :  I  have  referred  to  that,  as  you  will  remember,  when 
1  stated  that  the  contracts  were  being  carried  out,  so  that  we  hope  by  this 
time  next  year  to  supply  our  current  there,  and  that  we  have  succeeded 
in  getting  a  very  good  site  for  a  generating  station  there.  I  think 
our  friends  in  that  district  may  rely  upon  our  being  able  to  carry 
out  the  hopes  I  have  put  forward.  You  must  not  suppose,  because 
we  have  not  referred  to  other  places,  that  those  which  I  have  men- 
tioned are  the  only  ones  in  which  we  are  interesting  ourselves.  We  have 
made  application,  and  shall  continue  to  make  application,  for  Provisional 
( Irders  at  other  places  which  we  think  suitable  for  successful  business  ; 
and,  on  the  other  hand,  various  applications  have  been  made  to  us  for 
pecuniary  assistance  by  local  bodies  interested  in  the  matter  of  electric 
lighting.  Some  of  these  we  have  been  obliged  to  refuse,  because  the 
expectations  held  out  were  not  encouraging  enough.  In  the  case  of 
others  the  question  is  still  under  consideration  :  and,  of  course,  it 
depends  very  much  upon  the  terms  upon  which  local  Provisional  Electric 
Lightirg  Orders  can  be  obtained.  I  think,  however,  you  will  agree  with 
me  that  it  is  better  not  on  an  occasion  of  this  kind  to  go  into  a  discussion  of 
negotiations  which  are  still  pending  ;  and,  ou  the  whole,  I  think  it  will  be 
enough  if  I  say  it  is  the  feeling  of  the  Board,  and  I  believe  it  is  the  opinion 
of  our  shareholders,  that  our  progress  up  to  the  present  time  has  been 
remarkably  rapid,  and  that  our  position  is  one  with  which  we  may  be  satis- 
fied. It  is  only  a  short  time  since  we  commenced  operations,  as  I  have 
said,  and,  for  the  rest,  our  feeling  is  in  the  old  saying,  that  "  it  is  better 
to  be  sure  than  sorry."  This  County  of  London  Electric  Lighting  Com- 
pany is,  in  a  certain  sense,  the  younger  sister  of  the  City  of  London 
Electric  Lighting  Company,  and  not  only  is  it  so  in  the  sense  that  they  were 
brought  into  the  world  under  the  same  auspices  :  but  we  have  the  great 
advantage  that  your  excellent  Deputy- Chairman  Mr.  Braithwaite)  and 
Mr.  Reynolds  are  members  of  the  Board  of  both  these  corporations.  It  is 
our  intention  to  follow  and  to  emulate  the  sound  management  which  has 
produced  such  successful  results  in  the  case  of  the  City  of  London  Electric 
Lighting  Company,  and  it  is  our  hope  that  we  may  ultimately  equal,  if  we 
do  not  exceed  that  success  in  the  still  wider  field  in  which  our  Company  is 
destined  to  operate.  Under  these  cireumstanes  I  hope  there  will  be  no 
difficulty  in  adopting  the  resolution  I  have  submitted,  and  in  giving  us 
your  confidence  and  favourable  consideration  ;  at  all  events,  until  next 
spring,  when  we  shall  have  to  present  to  you — for  this  is  in  the  nature 
really  of  a  preliminary  meeting — probably  a  longer  and,  I  confidently  hope, 
a  not  less  satisfactory  account  of  our  stewardship.  I  now  have  the  honour 
to  move  this  resolution. 

Mr.  ALFRED  THOMPSON  seconded  the  motion.  He  only  desired  to 
make  one  remark,  which  was  that  at  Wandsworth,  where  he  was  living, 
the  gas  company  were  anticipating  this  Company's  operations,  for  they 
had  issued  a  notice  announcing  a  reduction  in  the  pi  ice  of  their  gas  from 
Christmas  of  2d.  per  thousand  cubic  feet. 

TheCEAIRMAH  :  That  show-  that  they  have  considerable  confidence 
in  the  success  of  our  miIiik:  operations.  He  then  put  the  resolution  lo  the 
meeting  in  the  usual  way,  and,  having  declared  it  carried  unanimously, 
remarked  that  thai  was  all  the  business  that  had  to  be  brought  befojc  the 
ting  on  tl  e  pre  leni  01  casion. 

Mr.  ARTHUR  AY  RES  proposed  a  vote  of  thanks  to  the  Chairman  and 
Directors  for  the  satisfactory  statement  they  had  submitted  to  the  share- 
holdei  .  and  he  fully  trusted  that  their  expectations  might  be  realised  in 
the  future. 

A  SHAREHOLDER  i ided  the  motion,  which  was  carried  by  accla- 
mation. 

The  CHAIRMAN  briefly  acknowledged  the  compliment  on  behalf  of  the 
tnd  himself,  and  the  proceedings  theu  terminated. 


General  Electric  Power  and  Traction  Company 
(Limited). 

Vn  extraordinary  general  meeti >1  thi    < ' pauy  was  held  ai  Cannon- 

rtotel,  on  Wedni  day,  for  the  purpose  of  considering  and,  if  thought 
ition ; 
tt  tlu  Company  Si  «mmd  up  voluntarily  under  the  provisions  of  tht 
i 
l  In    H       ■   M  n     i  •    .1  i    erton  oi  Xatton  pre  ided. 
The  SECRETARY    Mr.  William  Bulloch   read  the  notice  convening  the 

ind  1 be  minuti     -I  tin   i 'cling. 

The  CHAIRMA1      lid  they  had  hoard  the utea  ol  the  la  I  meeting 

eetii         Chairman,  «  ling  on  behall  of 

his  friend   the     '^   i  irl   oi    Ubemai  le,   wh  i      .,, 

Since  then  1  orrj  to  inform  them  that  the  Earl  oi  Ube 
ioo  |i  bad  dii  d.  'I  hi  I  i  in,  pi  ioi  to  '  ii  erious  illn'i  h  id 
i  iken  i  nd  had  di  \  ited  hie  time  entirely  l  the 
ol  the  <  in)  o, .  i  i,,„  |  een  n  qui  ted  to  it<  i  .-. 
i  Ibairman,  both  durii  rd  A  ,  Ine  and  in  e  lo  di  ath. 
Mr.    Pat  n ho  bi  [inning   ol    this 

till  li    the    ling   hail 

I...  ii   convened,   thej 

in    view   of    the 

1  H      hen    I  iti  d 

that   tin-   Directors  wen  1.  ration 

mil,  the  if  ] 

I  i  • low  n 

■'i  lire  of  I  hi   I  ompany  had  i n  simplified  ivhcrevi  i  it  had  been  | 

lo  the  course  of  tin    poli       lioj  had  ci i      ut  tin   ti  m  fi  i  ol  tin   oianu 

'  >■ I B    ,,(  :'"     '■ ' '  '     '    :| 


and  immiseh  Electric  Works  (Limited)  on  the  terms  then  mentioned. 
The  matter  was  carried  out  in  accordance  with  the  resolution  passed  at 
the  last  meeting  ;  and  in  continuation  of  the  same  policy,  which  was  then 
sanctioned  by  the  shareholders,  the  Directors  had  also  transferred  the 
launch  business  on  the  Thames  to  a  new  company.  It  was  found  necessary 
at  the  beginning  of  the  year  to  have  fresh  capital  in  order  to  make  the 
launch  business  an  effective  one  last  summer  ;  and  it  was  not  thought 
desirable,  even  if  it  had  been  possible,  for  the  Company  to  spend  capital  on 
that  business.  By  the  transfer  of  the  launch  business  to  a  separate  Com- 
pany the  raising  of  the  fresh  capital  required  was  facilitated.  Although 
the  season  had  not  been  a  very  favourable  one,  yet  he  believed  that 
the  working  of  the  new  Company,  the  Immisch  Launch  Company,  had  been 
satisfactory  during  the  short  time  it  had  been  in  existence.  Both  the 
manufacturing  business  and  the  launch  business  were  carried  on  at  great 
disadvantage  by  this  Company  owing  to  the  financial  state  of  its  affairs. 
Consequent  on  the  losses  sustained  by  this  Company,  its  credit  was  not 
sufficient  to  give  confidence  in  carrying  out  its  business,  and  its  posi- 
tion could  not  but  be  prejudicial  to  both  these  businesses.  With  refe- 
rence to  the  other  assets  of  the  Company,  the  Directors  did  not  at  the  pre- 
sent time  see  their  way  to  make  any  recommendation  of  an  immediate 
nature  which  would  be  advantageous  to  the  shareholders,  and  they  thought 
that  the  remaining  assets  could  best  be  realised  under  a  voluntary  liquida- 
tion. The  liquidators  would  have  more  power  perhaps  than  the  Directors 
had  now,  and  they  considered  it  would  not  be  to  the  advantage  of  the 
shareholders,  although  the  expenses  of  the  Company  had  lately  been 
brought  within  very  moderate  limits,  to  continue  the  Company  as  at 
present.  They  thought  they  had  no  other  course  to  recommend 
them  than  to  pass  the  resolution,  which  he  then  proposed,  for 
winding  up  the  Company  voluntarily  under  the  provisions  of  the 
Companies'  Acts.  Of  course,  if  the  resolution  were  adopted,  it  would 
be  necessary  to  confirm  it  at  a  subsequent  meeting,  at  which  another 
resolution  would  be  proposed  for  the  appointment  of  liquidators.  They 
were  anxious  to  keep  the  expenses  as  low  as  possible,  and,  with  this 
object,  it  had  been  suggested  that  the  Company's  auditor,  Mr.  Wilding, 
and  the  Company's  secretary,  who  were  perfectly  familiar  with  all  its  affairs, 
should  be  nominated,  and  he  thought  that  an  arrangement  should  be  made 
with  them  to  remunerate  them  by  a  fixed  sum  irrespective  of  the  time  the 
liquidation  might  take.  The  assets  of  the  Company  consisted  of  the  copper 
works,  which,  if  the  price  of  copper  had  remained  what  it  was  when  the 
works  were  first  started,  would  have  been  very  remunerative.  Owing, 
however,  to  the  fall  in  the  price  of  copper,  it  had  been  impossible  to  start 
the  works.  They  believed  the  liquidators  would  have  a  better  chance  of 
dealing  with  this  asset  than  the  Company  could  do  in  its  present  condition. 
Mr.  IMMISCH  seconded  (he  motion. 

Mr.  B.  NICHOLSON  said  he  failed  to  sec  how  the  fall  in  the  price 
of  copper  would  affect  the  Company  as  a  manufacturer.     If  copper  fell 

the  g 1-  they  manufactured  would  fall,  but  the  interests  of  the  Company 

would    not   lie   seriously  affected    unless    they    held,    say,    1,000    tons  of 
copper,  in  the  value  of  which  there  had  been  a  great  fall. 

The  CHAIRMAN  replied  that  he  was  only  acting  as  Chairman,  and 
could  not  pretend  to  know  all  about  such  details, 

In  the  discussion  which  Followed,  Mr.  Dunn,  the  llev.  .1.  Page  Hupps,  and 
other  speakers  took  part,  and  the  past  management  was  animadverted  *»tf 
lor  the  heavy  losses  which  had  been  sustained.      Mr.  HOPl'S  intimated  In. 

intenti E  proposing  an  amendment  for  appointing  a  coiunSlttee  of  in- 

ves ligation  unless  further  information  wore  given  to  the  meeting. 

Mi.  IMMISCH,  in  answer  to  questions,  stated  that  the  Company  w.n 
started  originally  with  the  idea  that  electric  traction  was  coming  to  the 
fore.  Their  deceased  Chairman  and  bis  friends,  and  he  himselt  a-  brad 
of  the  linn  of  Immisch  and  Co..  were  all  enthusiastic  about  electric  tin- 
tion.  So  much  was  that  the  case  that  his  linn  sold  their  lucrative  and 
prosperous  concern  for  shares  in  tics  Company.  lie  had  been  on  the 
Board  ever  since  the  Company  started  and  be  certainly  could  say  that 
the  Directors  had  done  their  utmost  to  try  and  make  traction  a  success, 
but  they  had  failed  from  circumstance-  beyond  their  control.  They  did 
not  receive  a  single  penny  for  their  business.  The  Directors  had  taken 
no  fees  for  the  lust  three  years:  but  still  there  were  certain  expenses 
which  were  necessary  in  keeping  up  a  Company,  and  what  they  bad  left 
that  was  good  was  nol  sufficient  to  support  the  expenditure  which  would 

be  d ssary.     It  was  for  tin-  reason  that  the  Directors  had  come  to  the 

conclusion  that  the  wisest  course  would  be  that  which  was  recommended 
by  the  resolution. 
Mr.  GARCKE  pointed  out  that  the  loss  which  had  been  sustained  had 

really  not  been  so  much  as  appeared.    Tl apital  that  was  lost  was  ropre 

Beuted  bj   the    hoe    paid  to  [mmisch  and  Co.  foi  their  property,  which 
was  paid  for  in  shares. 
Mr.  QARCKE,  in  further  reply,  at  the  close  of  the  discussion,  said  he 

tl -hi   it  was  on   natural  thai    tic  questions  which  had  been  asked 

should  have  I n  put     Although  sitting  at  the  table,  he  was  ndl  a  Diroo 

i,, i  . . t  tin-  Company,     lb'  only  came  iii  to  advise  the  Directors  as  repre- 

-Mm      i  verj    lo lion  of  the  sharoholil.i  He    oaSle    in    two   \car* 

ago,  when  the  whole  of  the  loss  praoticallj  had  been  made.  It  was  incurred 
■i  long  while  ago  verj  largely  ..i  the  inception  of  the  Company  by 
reason  ol  tin-  ovei  capitalisation,  Mr.  ImmiBch  had  explained  that  he 
entirely  for  Ordinary  shares, on  which  no  dividend 
had  been  paid,     i  ufortunately  the  figure    pul  in  the  books  as  representing 

misapprel 
!.  ti.ui  fer  of  the  two  businesses  to  which  tlio  Chairman  had 
■  i      Until   last  year  the  two  bu  ini     e    were  departments  of  this 

ri  in      The  C pany.  Buffering  under  •  heavy  loss  ol  capital, 

ws     verj    prejudiced   in  the  electrical  world,  and  bad  very  little  credit. 
ii,,-.  found  it  »erj  .hiii,  nit  to  carry  on  these  i"  ins    at  with  ad> 
and  they  therefori   fell  il  would  be  battel  if  they  were  transferred  to  new 
companies,  by  which  a  little  additional  capital  might  be  obtained  foi  thi 
iufai  turing  business  ami  the  launch  buaioM 
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They  had  received  in  consideration  of  the  transfer  fully  paid  up  Ordinary 
shares  in   i  he   new  companies    a  very  usual  the  new 

companies  had  the  power  to  issue  Preference  shares.     Although  thi 
pan;  had   received  from  the   two    >  nee  for 

the  businesses  transferred  to  them,  ill  i  positi  >o  ol 
in  this  Company  was  in  do  waj  relegati  d  totl 
If  they  had  gone  on  themselves  they  would  have  had 

debentures,  whereas  by  the  establish I         the  new  companii 

additional  capital  had  been  obtained  by  wa]  hares  ;  in  other 

words,  they  hod  allowe  ]  -     to  develop  this 

Company's  business.     The  position  and  righ  eholders  in  this 

Company  had  not  in  the  least  degree  been  altered,  [ustead  ol  owning 
plant,  machinery,  and  launches  they  held  shares.  A  question  had  been 
asked  why  a  '.'.ill  was  made  two  months  ago,  but  it  was  made  many  month 
ago,  and  he  believed  that  the  shareholder  who  pul   this 

I  with  Iih  call,  which  he  only  paid  up  two  months  ago.  Another 
i  asked  was.  what  had  been  done  with  the  call  .'  In  the  last  balance- 
sheet  it  was  shown  that  the  position  of  the  Company  was  not  one  which 
could  be  described  as  very  affluent;  they  had  no  money  in  hand  but  a 
mount  of  liabilities,  and  what  the  Directors  had  done  in  the 
past  two  years  hail  been  to  liquidate  as  far  as  they  could  and  to 
straighten  out  all  the  complicated  transactions  the  Company  had  be- 
come involved  in  Practically,  for  the  past  two  years,  the  Directors 
had    been    doing   the   work   of   liquidators,  but   a    point  had  now  been 

1  when  the  work  could  host  be  done  by  actual  liquidators, 
With  reference  to  the  copper  works,  the  Company  entered  on  an  enterprise 
for  developing  a  copper-depositing  patent,  aud  for  establishing  works  for 
carrying  out   a  process  which  they  still  believed  in.     Some  time  elapsed 

the  works  could  be  completed,  and  in  the  interval  there  was  a  very 
serious  fall  in  the  price  of  copper.  The  Directors  considered  the  matter, 
ame  to  the  conclusion  that  it  would  be  very  unadvisable  to  spend  a 
large  sum  in  developing  this  process  and,  moreover,  the  Company  was  not 
in  a  position  to  do  it.  The  copper  business  could  best  be  developed  by 
another  separate  Company,  and  what  the  liquidators  would  probably 
do  would  be  to  form  a  syndicate  to  take  over  this  business.  With 
regard  to  the  Acme  and  Immisch  works,  that  was  a  new-  Company, 
and  the  business  which  this  Company  had  sold  to  it  was  not  a  re- 
transfer  to  the  original  owners.  Mr.  Immisch  was  to  be  a  Director 
of  the  new  Company,  and  he  had  allowed  bis  name  to  be  used  for 
the  purpose  of  preserving  the  clientele.  In  thenew  Company  this  Company 
would  receive  shares  fully  paid  up,  representing  seven-twelfths  of  the  total 
capital,  aud  the  Acme  Company  received  fully-paid  shares  to  the  extent 
of  live-twelfths.  He  thought  that  the  position  was  clear  with  reference  to 
the  original  vendors.  It  was  true  Mr.  Immisch  received  a  large  amount 
for  his  business,  but  the  payment  was  entirely  in  shares.  The  capital  of 
the  new  launch  company  was  £'8,900,  which  was  fixed  by  an  independent 
valuer,  and  it  had  been  paid  to  this  Company  in  ordinary  fully-paid  shares, 
and  no  other  Ordinary  shares  had  been  issued  to  anyone.  However  much 
the  shareholders  had  suffered — and  he  sincerely  sympathised  with  them  — 
he  felt  strongly  that  they  were  not  justified,  without  knowing  more  of  the 
circumstances,  in  alleging  that  the  Directors  wen-  not  doing  their  best  in 
the  interests  of  the  shareholders.  He  felt  that  the  Board  had  done  their 
best  to  retrieve  the  misfortunes  of  the  past.  The  question  of  appointing 
liquidators  would  be  dealt  with  at  the  next  meeting. 

The  resolution  was   then  adopted  ntm.  con.,  and  a  vote  of   thank-  to  the 
Chairman  concluded  the  business. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 


NALDER  AND  HARRISON  CONSTRUCTION  SYNDICATE  (LIMITED).  -  This 
company  was  registered  on  November  17th  with  a  capital  of  £15.000  in  £1 
shares,  to  enter  into  and  carry  into  effect  an  agreement  made  between  X.  F. 
Nalderand  H.  T.  Harrison  of  the  one  part,  and  !•'.  II.  Boardman  acting  as  the 
trustee  for  the  Company),  of  the  other  part,  for  the  acquisition  by  the 
Company  of  certain  patent-,  patent  rights,  inveni 
particulars  of  which  do  not  transpire,  n,  establish,  und 

and  engage  in  any  business  or  transa  ition. 

POWDERED   PLASTIC   PAINT   COMPANY    LIMITED.— This    Company 
wa-  registere  I,  on  November  15th,  with  a  capital  of  t'5,000,  in  i'i 
to  acquire  a  new  and  improved  pro-  nifacture  of  powdered 

plastic  paint,  and  to  manufacture  anl  deal   in.  ]  ic   paint, 

varnishes,  enamels,  colouring  aud  preservative  liqui  1 

SNOWDON  MOUNTAIN  TRAMROAD  AND  HOTELS  COMPANY  LIMITED). 
—Among  the  objects  of  this  Company,  which  ed  on  November 

16th,  with  a  capita]  of  £70,000,  in  £i0  shan 

the  summit   of  Snowdon,  and  to  erect  an   hotel  at  the  summit,  is  the 
acquisition,    establishment,    and    maintenance  of    telegrapl 
electric  light  and  power  works,  .vc. 

VEGETABLE  SILICA  PATENTS  INSULATING  SYNDICATE  (LIMITED).— 
This  i  ompany  was  registered  on  Novembei  L7th  itl  \.  capital  of  £5,000  in 
£1  shares,  to  enter  into  an  agreement  made 

and  this  Syndii  tire    develop     ind  eal   with  certain 

letters  patent  and   other  light-  ;   and    torn 
materials  for  insulating  purposes  or  otherwise. 


ALLAN  EVERITT  AND  SONS   LIMITED  ,— Thi 
pany,  undo  up  to  -    no.000, 

divided  into  10.0C0  Prefi  10,000  Ordinary  10  each. 

All  the  Prefen  nee  and    I  1,0  0.O 
these  3,300  Pref'  I   while  4,000  i  Irdinary 

upon  a  call  of  C10  per  share  son  the 

remaining  Ordinary  shares,  the  mm  ol  £131,01  mived. 

WESTINGHOUSE  ELECTRIC  COMPANY  (LIMITED  .    -Thi   annual  return 

I,  when, 
talof  £600,000,  divided   into  31.000  Preference  and 
30,000  Ordinary  shares  of  £10  each,  18,955  Preference  and  20,000  Ordi 
.  up  ;   15,800  Pn  fi  rence  und  all  the  I  irdinai  | 
fully    paid.     The    full  on  1835 

ace,  ind  a  call  of  10s.  per  share  has  been  made  on  the  remaining 
ting  in  i  he  total  payment  of  £1,010. 
WIMSHURST,  HOLLICK  AND  CO.    LIMITED        Thi 
this  Company,  ma  le  up 

of  £40,C00,  divided  into  4,000  Ordinary  and  4,000  P  of  K5 

each,     ill    the   Ordinary    have  been    taken    up  Hi  i  I'd  ; 

628  Preference  shares  have  been  subscribed  for  and  allotted,  and  the  full 

amount  per  -hare  has  i £3,140. 

WINDERMERE  AND  DISTRICT  ELECTRICITY  SUPPLY  CO.    LIMITED  . 
The   itatutor)   return  of  this  Company,   made  up  to  Ocl  >bei    L7t.li,  wa 
recently  filed.     307  shares  have  been  taken  up  out  ot  a  nominal  capital  of 
£50,000  in  £5  shares  ;  and  the  7  shares  have  had  £1   per  share  called   and 
paid,  while  as  yet  no  calls  have  been  made  on  the  remaining  300  shaves, 


CITY     NOTES. 


ALBERT  HOSTER    LIMITED  tiling  of   the 

f  returns  have  d  to  this  C pany  withoul  reply,  and 

dated  I  Ictobi  i  ol.-i .  states  i  bal  1 1"'  >  lomp  inj  alruck 

"i  ■loiui   Stoi  I.  <  lompanies  unlet    i  »u  e  be  shown  to  the 

Btrary, 


ALLGEMEINE  ELEKTRICITATS   GESELLSCHAFT  (BERLIN).— The  Direi 
tors'   report  for  the  financial  year  1893-94  thows  a  profit  of  £160 
against   £130,745  in  1892  93.     It  is   proposed   to  declare  a  dividend  of 
9  per  cent. as  against  only  8}  per  cent,  in  the  preceding  year. 

CITY  AND  SOUTH  LONDON  RAILWAY.  -  The  traffic  returns  of  I  his 
Company  for  the  week  ended  November  18th  were  £972,  as  against  £882 
in  the  corresponding  period  of  1893,  being  an  increase  of  £90.  The  total 
receipts  for  the  half-year  amount  to  £17,691,  as  against  £16,473  for  the 
corresponding  period  of  1893,  an  increase  of  £1,218. 

DIRECT    SPANISH    TE1EGRAPH    COMPANY    (LIMITED).  -  I  luring  the 
temporary  interruption  of  this  Company's  Falmouth-Bilbab  cable,  arrange- 
ments have  been  made  by  which  telegrams  for  Bilbao,  Madrid,  and  other 
in  Spain  can  be  promptly  forwarded  by  the   Eastern   Telegraph 
Company's  route. 

EASTERN  AND  SOUTH  AFRICAN  TELEGRAPH  COMPANY  i  LIMITED  . 
The  numbers  are  given  elsewhere  of  the  drawing  of  362  Five  per  Cent. 
i     Debentures  in   this   Company,  payable  at  par  on  January  1st 
next,  at  the  banking  house  of  Messrs.  Man  lav.  1U; van  and  Co.,  54, Lombard- 
■i       Ion,  E.C. 
HALIFAX   AND   BERMUDAS  CABLE   COMPANY    LIMITED  .      N    tice   is 
given  that  application  is  to  be  made  to  Parliament  in  the  ensuing  session 
for  an  An  to,  among  o the]  things,  make  further  provision   with    rcl 
to  the  investment  of  the  annual  subsidy  or  yearly  sum   payable  by   Her 
i  Treasury  to  the  Company,  or  to  thi  i    i  lie  holders  of 

■  .  e  debentures  i  '  o'iqaiiy.  and  to  authorise  the  ii 

and  reinvestment  of  this  annual   sul  sidy,  or  any  available  | 
or  other  moneys  receivi  d  or  to  be  received  by  the  Company  or  the 
said   trustees.     Mr.    N.    II.    Smith,   of    Nicholas    House,     Michol 
London.  E.C,  i-  solicitor. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  tra 
this  railway  for  the  week  ended   the  18th  inst.  amounted  to  £881.     The 
amount,  for  the  corresponding  week  Last  year  was  £553. 

ROYAL  ELECTRIC  COMPAY  OF  MONTREAL— Mi  ->  i,  ,.,.  Sons, 
and  Co.,  of  99,  i  Iresham  treet,  London,  B.C.,  will  receive  up  to  I  p.m. 
tlii-d.iv  (Friday]  subscriptions  for  £120,000  Four  and  a-Half  per  Cent. 
Debentures  in  tl  ipany,  at  par,  to  be  redeemed  to  the  extent 

of  £6,000  per  annum  by  annual  drawings  at  105.     The  pi 

he  Company  has  important  franchises  aud  n  ntracua 

with  tie-  Impel        i  a  for  b'ghting  the  whole  city  by  electricity 

at    remunerative     ■   ■,      ,   ,     ;iM     period    cl  sing  January    1,    1904,       fbe 

I.SOO.OCO,    and     the 
91,000,000,  and  quarterly  dividends  .it  the     i  nt.  per  annum 

ome  time  pool  'uen  i  e  rulai  ly  paid." 
VICTORIA    (B.C.)    ELECTRIC  RAILWAY  AND  LIGHTING  COMPANY.    - 
The  numbers  have  been  published  of  the  Five  pel 

ire  B Is  of  thi-  Coiui  any.  amountii 

drawn  for  repayment  on  and  after  January  ?..  1895  t  £105 

i 

WESTERN    AND    BRAZILIAN    TELEGRAPH     COMPANY    (LIMITED  .  - 
mpany's  traffic  receipt  iber  16th,  after 

er  cent,  of  the  gi  payable  to  the  London  Platino- 

■  iph  Company  [Limited  .  were  £3,181. 
WESTMINSTER    ELECTRIC    SUPPLY    CORPORATION    (LIMITED 
extraordinary    ■ 

Ii.-  held  al    tl Hi..  W      on   Wed 

LI  o'clock,  wbi 
i  .i  poiti f  the  newly  created    hare  capitul  al  a  premiui 

:     |     i 
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COMPANIES'        SHARE        T^IST. 


Last 

DIVI- 
DEND. 


£1,012.880 

£2,993,560 

£2,993,560 

£1M  5111 

130,000 

£78,000 

10,000,000 

16,000 

6,0C0 

12,931 

6,000 

£30,000 

60,710 

400,000 

70,000 

£1,297,83" 

£102,100 

250,000 

£320.000 

£52,700 

£95,100 

£300,000 

£200,000 

180,227 

180,042 

150  000 

£190,000 

17,000 

37.54S 

£100,000 

£100,000 

11,839 

3,381 

15,609 

£249,900 

30,000 

£150,000 

88,321 

31,563 

4,669 

£80,000 

64,242 

33,129 

33,129 

£171,900 

£214,800 

$1,211,000 

£166,900 


44,000 
224,850 
171,504 
484,597 
15,000 
15,000 
119,234 
1,000,000 
68,000 
£110,733 


40,000 
40,000 

ilU'I.IKMI 

19,900 
£30,000 
£  17,400 

I  i, 

10,000 

1  i,l 

111,000 
49,900 

f 

6,462 
19,980 

», 

69,900 


00,000 
00,000 



IS     19 

'"'I 

120, 

i  !     i 

01,196 

I  000 

(0,000 

; """ 

18,0110 
20,000 

li    .  0 

£160,000 

£83    ." 
(880,003 


£630  000 

7,000 


Stock 
Stock 
Stock 
100 
£10 
£100 
S100 


£10 
Stock 

£10 


ez 

4% 

4/0 

:;.,  'J 
6/0 


6/0 
41% 


1/8 
4}% 


10/0 

I 


TELECRAPHS. 

Anglo-American    

Do.      Preferred 

Do.      Deferred   

African  Direct  Teleg.  i%  Deb.  (Reg.  *  Bearer).. . 
Brazilian  Submarine  

Do.      5  per  Cent.  Binds  (2nd  Series,  1906)   ... 

Commercial  Cable  Capital  Stock    

Cuba  Submarine   

Do.      Preference  10  per  Cent 

Direct  Spanish  (£  i  paid)  

Do.      Preference  10  per  Cent 

Do.      41%  Debentures  of  £50  each 

Dii  ect  United  States  Cable,  1S77    

Eastern    

Do.      6  per  Cent.  Preference -     -• 

Do.      4  per  Cent.  Mort.  Debenture  Stock       .v 

Dj.      5  per  Cent.  Debentuies,  1399 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

>  Do.  6  p.  c.( Austin.  Gov.  Sub.)  Debs.  1900... 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900. 
1      Do.      iX  Mortgage  Debentures,  1909  (regd.)  . 

'      Do.      i%  Mauritius  Sub.  Debs,  (regd.)    

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      6  per  Cent.  Debentures,  1SS3  issue 

Indo-European 

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

'Pacific  Europeau  Tel.4%  Guar.Djbs."  Red"  1942  . 

Reuter's  

'■Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

'      Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

1      Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      6  per  Cent.  Cumulative  Preferred   .   ... 

Do.      5  per  Cent.  Deferred 

1      Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910  . .  . 

■      Do.      6%  Mort.  Debs.,  Series  "B"  1910   

'Western  Union  IV,  1st  Mort.  (Building)  Bonds  .. . 
'      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)       

Consolidated  Telephone  Const.  *  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid). . . 
National < 

Do.      6  per  Cent.  Cumulative  1st  Pref.      ... 

Do.      6'/  Cumulative  2nd  Pref.  (fully  paid) 

Do.      b%  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4j°„'  (red.)  

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red). . . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.       6%  Cumulative  Pref.  (fully  paid)    

Do  Debenture  stm-k  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  ami  Strand  Electricity  Supply  Corp 

llo.      5  per  Cent.  Debentures,  1900 

Hou-;e-to-House  Electric 

Kensington  *Knightsbridge  El.  Light  (fully  paid) 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Eleetrir  Supply 

Metropolitan  Electric  Supply  (fully  paid)     

'       Do.       It  :<   Debs.  (Bonds  of  £10,  £20,  and  £10)  . 

'...Itui-  Mill  r.lr.-tric       

i     I i. nl  Pall  Mall     

Do.     7perCent  Preference 

Westminster  Electric  Supply  (fully  paid)    


trevious 

Week's  Price, 

MOV.  11. 


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
Brush  Electrical  Engineering 

Do.      SperCenl    Pref.  Non-Cumulative  

Do.      44perCent    liHiintures 

Crompton  and  Co.,  7  per  Cent,  Cumulative  Pref. 

Bdl  on  and   l«  in  United  

I  General  Invest.  Ordinary  (CI  paid)  . 
II,  ,  h  ir  Construction  . 

Do.      7  percent  C 
i        ,       r  i'i,iii  i  Joppi 
Fowler  w  ,m,     .  ibli 
India  ttu i.i 


£126,000  I    Stock 


illative    Pref 

leposttlng     

lly  paid)    

ha,  Ac,  Works  

iin,      ii  |,  r  ueni    Dent  nturea,  i^:ki  

int.  mi. h, .I,  ii  Ok i"  Ordinary 

Do.     8  pel  I  '  -it   Prefi  rence  

ii     m  s.van  "  A  "  (£1  5l.  paid) 

Telegraph  ConBtruotlon  and  Maintenance 

Do.      i>  p,  i  i  lent    i'.  inns 

i,    'i .  i  r;(  15s.  paid). 

Do      Preference  (fullj  paid  |  

v\    i    Henlej     rolegraph  Works  Ordinary 

ii  i         ,  i,. . 


RAILWAYS  AND  TRAMWAYS. 

Perpel 

i.,i     i     Pet  petu  .1  Debentnn  

.•tin  .1  Railway    

Preforei  

4%  Deli'iilni" 


6j  6} 

10!  106 

111  HI 

11)  114 

135  145 

12,  13J 

19  20 

41  4j 

9,  9} 


1J 
114 


»1 
61 


161 
6f 


13 


14}         161 


91  '■»( 

1131  1141 

61  71 

7$  8 

8}  91 

7  74 


Price 

Wednesday, 

Nov.  21. 


Rate  per 

Cent. 
Yielded. 


Dividend  Due. 


Business  Done 
During  Week 
Ending  Nov.  21. 


i   i 
i  'ii 

n 


# 


15 

3  17     I 

ii 

6  13    1 

4 

4     8  11 

5 

4  17     9 

31 

5  18     6 

.0 

6    0    0 

4} 

4     4     3 

31 
16} 

161 


16J         161 


1072 


100 

11 


161 
214 


131 
161 


n 


7  A 

1  • 

'i,  9 

lit,  1151 


71 


13J 
120 
711 


Jrt 


5  11  7 
4  17  10 

;  12     5 

6  4  4 
6  0  0 
4  11     I 


8    0    1 
4  16    0 

I    ii    ! 


I  i  10 
3  16  0 
|   in      ' 


May  and  rTovembei 
May  and  November 

January  and  July  .. 


161 

1031 
1091 


104 


Jan.,  Apr  ,  July,  Oct. 


January  and  July 
Mar.,  June,  Oct.,  Dec. 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October 
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NOTES. 


The  Board  of  Trade  Inquiry  into  the  recent  accident  in 
Cannon  street,  by  which  a  horse  was  killed  anil  several  persons 
slightly  injured  by  electrical  shock  ami  fragments  of  street 
paying,  came  to  an  end  on  Friday  last,  alter  having  extended 
over  three  days.  According  to  the  evidence  this  much-adver- 
tised mishap  came  about  in  this  way.  The  City  Company 
was  anxious  to  bring  the  Watling-street  sub-station  into 
operation  on  the  day  in  question,  in  order  to  temporarily 
relieve  another  sub-station :  the  result  was  that  the  sub- 
station was  switched  on  to  Bankside  before  the  cables  had 
been  properly  tested.  In  running  the  ducts  originally  their 
relative  positions  had  been  changed  at  one  place  en  route,  and 
the  consequence  of  this  crossing  of  the  pipes  was  a  subsequent 
cross-connecting  of  the  cables,  notwithstanding  an  elaborate 
system  of  labels;  so  that  the  cable  end  at  Bankside  labelled 
"Milk-street"  in  reality  went  to  "Watling-street,"  and  vice 
There  was  therefore  a  title  and  an  apparent  Watling- 
street  cable  at  Bankside ;  the  latter  was  connected  up  to  the 
station  switchboard,  whilst  the  former  was  left  with  its  inner 
conductor  touching  the  lead  cover  of  a  third  cable.  Neither  the 
Watling-street  nor  Milk-street  cable,  we  may  add,  was  of  the 
lead-covered  type.  On  receipt  of  a  telephone  message  the  man 
in  charge  at  the  Watling-street  sub-station  switched  the  Bank- 
side  main  on  to  the  transformers,  already  made  alive  by  a 
connecting  main  from  another  sub-station.  The  Bankside- 
Watling-street  cable  was  thus  under  a  pressure  of  2,000 
volts  with  its  inner  to  earth,  and  also  as  it  unluckily  hap- 
pened its  outer  nearly  so.  The  2,000  volts  soon  proved  more 
than  the  abraded  cable  could  stand,  and  inner  and  outer 
became  short-circuited  through  the  earth,  charging  it  and 
ultimately  blowing  off  two  junction-box  covers. 


The  death  of  the  unfortunate  quadruped  and  the  shocks  to 
Various  bipeds  are  thus  clearly  accounted  for,  bul  not  so  the 
explosions.  The  City  Company  evidently  have  no  doubt  that 
an  explosive  gas  mixture  present  in  their  ducts  did  the-  mis- 
chief. Some  people  talk  of  an  explosive  mixture  ofhyd 
and  oxygen,  generated  by  the  short  circuit  taking  place  in  a 
damp  place  and  fired  by  the  fiame  or  spark.  0 
think  a  sudden  shortcircuit  developing  in  a  clo  ed  pao  would 
cause  a  sufficiently  violent  expansion  of  the  air  to  account  for 
everything. 

In  view  of  these  diverse  hypothi  e    the  Board  of  Trade 
Electrical  Adviser's  report  will    be  awaited   with 


interest,  although  we  have  only  to  read  the  evidence  given  at 
the  Inquiry,  and  to  assume  that  the  pipe  joints  of  both  gas 
and  electric  company  were  not  quite  so  immaculate  as  made 
out,  to  have  a  strong  suspicion  that  coal-gas  was  the  culprit. 
If  that  be  so,  the  question  of  the  means  to  be  taken  to  mitigate 
this  dangerous  nuisance  becomes  one  of  the  highest  importance. 
The  present  leaning  of  the  City  Company  is  towards  ventila- 
tion. Now,  to  create  a  suction  in  the  duets  will,  doubtless,  get 
rid  of  their  contents ;  but  it  is  also  a  pressing  invitation  to 
stray  coal-gas  to  come  in.  The  American  plan  of  forcing  hot 
dry  air  through  the  conduits  seems  in  every  way  preferable. 
It  would  also  have  the  added  advantage  of  obliging  the  City 
Company  to  plug  up  the  short  lengths  of  duct  leading  into  the 
basements  of  consumers'  houses,  and  thus  prevent  the  ends 
of  these  from  becoming  on  occasions  impromptu  gas  jets,  as 
was  the  case  on  Ludgate-hill. 


The  moral  of  the  story,  since  no  story  is  complete  without 
one,  seems  to  be  that  the  ancient  saw  that  more  haste  often 
means  less  speed  applies  to  electric  light  undertakings.  Had 
there  been  no  need  to  hurry  on  the  switching  in  of  the  Watling- 
street  sub-station,  and  had  fuses  of  reasonable  carrying  capacity 
been  provided,  the  City  Company  would  to-day  be  many 
pounds  in  pocket  and  the  daily  Press  several  sensational 
columns  short. 


The  communication  on  "  Experiments  in  Cable  Signalling," 
which  we  publish  this  week,  by  Mr.  Patrick  B.  Dei.any,  will 
attract  the  attention  of  all  interested  in  the  working  of 
cables.  He  fully  establishes  the  merits'  of  automatic 
transmission ;  this  has,  however,  been  already  recognised 
by  many  cable  companies,  who  have  by  the  adoption  of 
a  mechanical  system  of  sending  materially  increased  the 
speed  of  working  upon  their  cables.  The  data  given  as  to 
the  speed  of  transmission  for  practical  working  obtained  over 
the  lines  of  the  Anglo-American  and  the  Direct  United  E 
Cable  Companies  are  very  satisfactory,  and  Mr.  Delany  is  to 
be  congratulated  upon  the  results.  The  article  would  have 
bad  more  inter*  I  to  the  telegraph  operator  il  a  fa  imile  of 
rials  at  these  high  speeds  had  been  given,  such  as  was 
published  by  Mr.  Abthub   Deablove  in  bis  recent  article  in 

OUT  COlumU     mi  the   W.ll    Vnglo  -American  cable. 


The  proposal  to  work  through  a  long  cable  joined  up  with 

a  landline  does  not  seem  to  all  teli  !  era  to  be  in 

the  righl  direction,  either  when  the  landline  is  at  the  send- 

tl    receiving   end   of  the  cable,      It  is  to  be  remem- 
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bered  that  signals  cannot  be  transmitted  through  even  a  land- 
line  without  a  certain  amount  of  "  distortion,"  and,  therefore, 
the  signals  entering  the  cable  start  with  a  less  perfect  forma- 
tion than  when  they  are  originated  at  the  cable  station 
itself.  This  view  appears  to  be  supported  by  the  fact  that 
at  Heart's  Content  only  178  letters  per  minute  were  received 
from  London,  whereas  243  letters  could  be  received  there 
when  sent  from  Yalentia.  Moreover,  the  annual  cost  in  this 
country  of  a  long  land-line  is  by  no  means  insignificant,  and  it 
would  certainly  be  cheaper  for  a  company  owning  more  than 
one  cable  to  work  a  single  land-line  with  a  high-speed  Wheat- 
stone,  rather  than  to  provide  a  land-line  for  each  cable. 
The  "  man  at  the  other  end,"  whom  all  experimenters  and 
operators  well  know,  appears  to  interfere  even  with  the  results 
obtainable  by  automatic  transmission.  This  is  particularly 
noticeable  in  the  figures  given  over  the  \S0  cable,  where  the 
difference  between  what  may  be  called  the  "experimental 
speed,"  and  the  "  actual"  speed  was  as  much  as  10  per  cent. 


Mb.  Dei.any  is,  no  doubt,  right  in  saying  that  all  long- 
cables  will  be  worked  by  the  "  automatic  "  system,  but  it 
would  be  interesting  to  know  why  he  considers  that  "the 
dangerous  drawbacks  of  bad  coasts,  shore  ends,  &c,"  will  be 
abolished  by  connecting  the  end  of  a  cable  to  a  land-line.  He 
seems  to  have  accomplished  two  things  at  which  submarine 
telegraph  men  have  long  aimed ;  namely,  the  use  of  Morse 
sounders  on  a  long  cable,  and  the  abolition,  where  such 
abolition  is  found  to  be  useful,  of  the  cable  station. 


A  vkry  interesting  engineering  study  is  afforded  by  the 
various  phases  in  the  use  of  what  is  known  as  "scavenging  " 
in  the  history  of  the  gas  engine.  The  latest  phase  in  the 
development  of  this  part  of  the  action  of  a  gas  engine  is  the 
joint  invention  of  Mr.  Crossley  and  Mr.  Atkinson,  two  very 
able  inventors,  who  have  done  much  to  improve  this  cla  -  of 
motor.  An  account  of  the  invention  is  given  in  our  columns 
this  week,  in  a  Paper  by  Mr.  Atkinson  on  "The  Modern 
Development  of  the  Gas  Engine."  In  the  earliest  engines, 
which  were  built  on  the  principle  thai  if  ga  i  will  blow  up  a 
Moor  it  will  blow  up  a  piston,  the  refinements  of  a  scavengin 
-I'll"-  wen;  far  from  the  inventors'  minds.  Even  the  Cele 
brated  "  Otto"  cycle,  the  invention  of  Beai    in.  Rociias,  makes 

no  provision  lor  removing  the  prod imbu  I  ion  from 

the  large  clearance  space, ion  chamber,  behind  the 

piston.     The  curious  and  erroneous  "stratification"   theory, 
which  w,i    adopted  in  the  earlii  c  y<  ar  ■  of  ga    en 

i   certi dc  iuraj    m i   inventoi     to  I      e    li<   e 

a  be  gasi      in     lie  i    lindi  i      foi 
i  lie  pi  ton  advanced  bhi  j     tuck  closi  behind  il .  lil  i   a   i  ubber 

p  id,  and  acted  d    a    oft  i  a  • i  for  the  expl  This 

li  i  wb  i,  in  fact,  i"  rp  I  uati  i  agii  agi ■ 

teed  by  Mr.  Dugald 
m  i  the  ii.  il   to  attempt  to  sweep  out  the  wn  by  a 

lo  Mi .  I    i  rusl 

gas  at  one  end  ol 

a!  the  othi  c  end     bul  tb  A. I  not 

"stratify  "  as  theorj  required,  and..  ,,l  the 

unburnt  coal  gas  went  itraight  out  t 


In  the  "Griffin"  engine  the  stratification  idea  was  aban 
doned,  and  the  residual  waste  gases  were  got  rid  of  by  the 
heroic  measure  of  sacrificing  two  complete  strokes  to  the  process. 
Between  the  exhaust  stroke  and  the  fuel-charging  stroke  the 
engine  drew  in  and  then  rejected  a  whole  cylinderful  of  air. 
The  time  spent  in  this  operation,  and  the  energy  wasted  hi 
engine  friction,  made  this  scavenging  method  initially  and 
continuously  expensive ;  so  that  it  was  not  at  all  generally 
adopted.  For  a  long  time  inventors  were  content  to  turn  out 
engines  working  on  the  ordinary  "  Otto  "  cycle,  and  no 
attempt  was  made  to  prevent  the  waste  gases  of  one  explosion 
mixing  with  the  explosive  charge  for  the  next.  Improve- 
ments in  the  valves,  the  abolition  of  the  end  slide,  and  other 
modifications,  ultimately  led  to  much  more  economical  prac- 
tice  becoming  possible;  and  it  was  soon  seen  that  the  space 
tilled  by  these  waste  gases  could  now  be  very  advantageously 
filled  with  explosive  mixture.  The  dilution  and  the  padding 
were  no  longer  necessary.  A  return  to  the  scavenging  prac- 
tice was  again  made,  and  this  time  with  marked  results  in 
the  improvement  of  the  economy  and  output  of  the  engine. 
The  old  "Otto"  cycle  has  been  retained;  but  during  the 
exhaust  stroke  the  inertia  of  the  moving  mass  of  gas  in  a 
long  exhaust  pipe  is  caused  to  jerk  the  last  trace  of  the 
products  of  combustion  out  of  the  cylinder.  It  thus  seems 
that  scavenging  has  now  "come  to  stay,"  and  it  will  be 
interesting  to  see  what  will  be  its  next  modification.  We 
should  especially  wish  to  see  the  Guft.  exhaust  pipe  abolished. 


In  a  recent  Paper  on  "  The  Law  of  Hysteresis  and  the 
Theory  of  Ferric  Inductances,"  read  by  Mr.  Stedimetz 
before  the  American  Institute  of  Electrical  Engineers,  the 
author  discusses  the  formula  which  he  has  constructed  to  fit 
the  loss  of  energy  by  magnetic  hysteresis.  The  same  formula 
has  been  found  by  Riccardo  Aitxo  to  agree  with  the  loss  of 
in  a  dielectric,  and  the  exponent  1  "6  thus  acquires  new 
value  and  becomes  something  betterthan  a  rough  approxima- 
tion for  an  engineer.  Mr.  Steinmetz,  in  the  earlier  part  of 
his  Paper,  calls  this  formula  empirical,  and  remarks  that 
"  the  explanation  of  this  exponent  is  still  unknown."  Were 
it  not  for  this  remark,  the  latter  part  of  the  Paper  might  be 
taken  to  be  an  explanation, for  alter  a  considerable  amount  of 

al  .  bra  lie  propounds  the  following  statement : — 

" The  equivalent  conduct  tncedue  to  magnetic  hysteresis  is  proportional 
to  the  coeffi.  ienl  of  hysteresis,  v.  and  to  tin-  length  of  the  magnetic  circuit 
I,,  and  invcrselj  proportional  to  the  CMih  power  of  the  K.M.F..  E,  to  the 
0  6th  power  ol  n  frequency,  N,  and  ol  thecro  set  ion  of  the  I  it 
circuit,  s.  and  to  the  1.6th  power  "f  the  number  of  turns,  n." 
We  have  no  doubt  thai  these  fractional  exponents,  ^when 
llich  runs  smoothly  through  the  e\ 
pei  mien;. il  ob  ervation  .  better  than  any  other  one  figure 
exponenl      PI  [uite    uffii  ienl  foi  the  practical  man  ; 

lM1t  ,i,  ii  remain  ■  empirical,  and  thougb  useful,  is 

erved    "nunquam    Natura    per 

iken  to  imp1 

.  i,  .ill\  proti  its  againsl  jumping 

be  i  and  bighei   po 

and  prefers  to  wade  with  dignity  and  fluxion  through   the 

,e  ill.    laboriou !  mi  thod  of  li  a  I    quare 

i,  e.eoin.  ml    the   adoption  ol  a  formula  oi  thi  i  kind  il  it  not 
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N.n lire,  i"   <  hange  the  metaphor,  Lin     n   good 
man}   rational  formula?  hi  her  pocket-book,  and  we  niii  I  con 

v   i    and    pick   out  one  which,   wit] vvbittlin      bul 

merely   filling  in  suitabl  will  fit  our  observations. 

Having  done  this,  il  will  bi    b  o    tudy  the  phj  lical 

meaning  of  the  various  terms  and  constants. 


Epping  Forest  Electric  Railway. — Notice  is  given  in  the 
London  Gazette  that  the  promoters  of  this  enterprise  have 
decided  to  abandon  it. 

Exhibitions. — Karlsruhe  is  to  be  the  scene  of  :in  exhibition 
opening  in  September  next,  and  devoted  to  small  industries 
tneatic  economy. 

Tests  for  Lightning  Conductors.  The  Government  of  India 
has  decided  to  adopt  Mr.  E.  0.  Walker's  apparatus  for  testing 
lightning  conductors. 

Electric  Traction  in  Berlin. — The  Berlin  magistrates  have 
resolved  that  the  conversion  of  the  existing  horse-car  lines  into 
electric  lines  is  much  to  be  desired. 

New  Journal  — A  lien-  weekly  German  journal,  appropriately 
edited  by  Dr.  II.  Lux,  and  devoted  to  the  lighting  industry, 
began  its  career  at  Berlin  this  month.  The  publisher  is  S.Fischer. 

Electricity  in  Mining. — An  Austrian  firm  is  laying  down  an 
electric  power  transmission  plant  at  the  gold  mines  of  Messis. 
Stantien  and  Becker  at  Nagy-almas  and  at  Verespatak,  in 
Hungary. 

Technical  Education. — The  London  County  Council,  at  its 
List  meeting,  passed  the  necessary  formal  resolutions  alloca- 
ting £o7,000  for  the  year  189-1  5  for  the  purposes  of  technical 
instruction. 

The  New  Heilmann  Electric  Locomotives. — The  construc- 
tion of  the  new  Heilmann  electric  locomotives  is  being  pushed 
forward,  and  they  may  be  expected  to  come  into  operation  by 
next  spiing. 

Iaterurban  Telephonic  Communication  in  Spain. — Tele- 
phonic communication  is  being  established  between  Bilbao 
aud  Vittoria.  A  line  has  just  been  completed  and  put  in 
operation  between  Madrid  and  Barcelona. 

Lord  Armstrong. — We  have  received  an  advance  copy  of 
a  well-executed  portrait  of  Lord  Armstrong,  which  is  to  form 
the  supplement  to  the  Christmas  number  of  the  Tyne&ide.  This 
number  of  the  magazine  will,  we  understand,  be  issued  early 
next  month. 

The  Light  Bailway  Conference. — Sir  J.  Hibbert,  M.P.,  Lord 
'Hiring,  Lord  E.  Fitzmaurice,  aud  Mr.  II.  Hobhouse,  M.P.,  have 
been  chosen  to  represent  the  County  Councils  Association  at 
the  conference  to  lie  held  at  the  Board  of  Trade  Office  on  the 
Gth  of  next  month  on  the  subject  of  the  construction  of  light 
railways. 

Electric  Lighting  in  London.  Tn  the  coming  Session  of 
Parliament  application  will  be  made  by  the  Charing  Cross  and 
Strand  Electricity  Supply  ( lorporation  for  an  extension  of  area, 
and  the  County  of  London  aud  Brush  Provincial  Company  will 
seek  power  to  li^ht  the  districts  of  St.  Mary  Xewington, 
St.  Olave,  and  Battersea. 

State  Telegraphy  Silver  Wedding. — A  proposal  is  under 
consideration  to  celebrate  in  some  becoming  way  the  Silver 
Wedding  of  the  State  and  the  Electric  Telegraph.  That  union 
was  effected  on  February  5,  1870,  and  the  parties  will,  then 
fore,  have  reached  the  twenty-fifth  year  of  a  prosperous  and 
profitable  wedded  life  on  February  5th  next  year. 

Professorial  Changes. — Dr.  Walter  Nernst,  Professor  of 
Mathematical  Physics  at  Gottingen,  is  to  succeed  Prof.  Boltz 
mann  at  Munich.  Dr.  Nernst  has  made  a  name  for  himself 
mainly  in  connection  with  thermo-chemistry  and  electro- 
chemistry researches.  Dr.  Nernst  is  only  30  years  of  age, 
having  been  born  at  Graudenz  in  186  I. 

Worcester.— At  the  first  meeting  of  the  newly-formed  Elec- 
tricity Committee,  on  the  2Gth  inst.,  Mr.  Davenport  reported 
that  the  applications  for  current  continued  to  coma  in  very 


satisfactorily,  over  1,000  lamps  having  been  connected  to  the 
mains  since  the  opening  ol  the  works  ais  weeks  since.  The 
total  number  connected  now  exceeds  5,300. 

Differential  Railway  Rates  We  hear  that  the  City  and 
South  London  Railway  Company,  which  for  borne  time  had 
char  ;ed  3d.  for  a  Bingle  journey  before  10  am.,  and  id.  after 
that  hour,  and  which  subsequently  abandoned  the  differential 
charges  in  favour  of  a  uniform  2d.  fare,  lias  within  the  last 
week  raised  the  morning  fare  to  3Jd.  before  10  o'clock,  the 
ordinary  fare  remaining  at  2  I. 

Cable  Interruptions  ana  Repairs  : 

I  late  of  Interruption.     I  >ate  ol  Repaii . 
Zanzibar-Momba  ept.  4.  Nov.  28. 

St.  Viuccut-San  Thiago Nov.  19.       ...  Nov.  23. 

Hon   I  V.    x    Nov.  16.  Nov.  28. 

Bilbao-Falmoutb    Nov.  15.       ...  — 

Amoy-Gutzlaii    Nov.  10. 

Ceara-Maranham Nov.  25. 

Latakia-Cyprus Nov.  27. 

Water-Power  Utilisation  in  Spain. — A  central  station  has 
just  been  completed  and  put  in  operation  at  Saragossa.  The 
water-power  of  the  Casa  Blanca  Falls  is  utilised.  A  central 
station  is  about  to  be  established  at  Camfredon,  a  small  town 
near  Barcelona,  as  also  one  at  Orense,  in  Galicia.  Water- 
power,  situated  at  a  distance  of  about  10  miles,  is  to  be 
utilised.     The  public  lighting  will  comprise  1G0  arc  lamps. 

A  Caselli  Commemoration  Medal. — At  Florence,  says  L'Eh  i- 
irictl'i,  an  influential  committee  has  been  constituted  for  the 
purpose  of  coining  a  medal  in  honour  of  Giovanni  Caselli,  of 
Siena,  the  inventor  of  the  pantelegraph.  This  instrument, 
intended  to  transmit  writing  and  designs  to  a  distance,  was  first 
exhibited  at  the  Italian  Exhibition  at  Florence  in  18G1.  A 
copy  of  the  medal  will  be  deposited  in  the  National  Museum  at 
Florence. 

Obituary. — At  the  meeting  of  the  Institution  of  Electrical 
Engineers  on  Thursday  last  week,  the  President  announced 
the  death  of  an  old  member  of  the  Institution  in  Col.  Arm- 
strong, who,  be  said,  had  had  a  great  deal  to  do  with  the 
development  of  the  submarine  defences  of  the  country.  Col. 
Armstrong  was  also  the  first  electrical  adviser  to  the  Board  of 
Trade.  The  President  moved  that  an  expression  of  sorrow  at 
the  occurrence  be  recorded  in  the  Transactions  of  the  Institution. 

English  and  American  Lamp  Bases. — One  of  the  American 
glow  lamp  manufacturing  companies  has  recently  issued  a  little 
card  showiug  illustrations  of  the  ten  different  kinds  of  lamp 
bases  in  use  in  that  country.  Fortunately  we  in  Great  Britain 
are  not  troubled  with  such  a  variety,  and  the  "  B.  C."  and  the 
"Edison"  sockets  suit  our  purposes  in  ordinary  work,  the 
"  B.  L."  is  occasionally  used  where  there  is  vibration,  aud  of 
course  a  few  small  Edison  or  B.  C.  caps  are  wanted  for  initia- 
tion candles. 

Association  of  Technical  Institutions. — We  have  received 
a  copy  of  the  Report  of  the  Council  of  the  Association  of 
Technical  Institutions.  The  Association  has  held  three  meet- 
ings during  the  past  year.  At  the  present  time  there  are 
thirty  technical  colleges  and  institutions  on  the  books  of  the 
Association.  One  of  the  efforts  of  this  body  has  been  to  draw 
up  an  efficient  scheme  of  secondary  and  evening  class  educa- 
tion. The  annual  meeting  is  to  be  held  at  the  Draper's  Hall, 
E.C.,  on  January  18th  next. 

Projector  Advertisements.  -It  is  stated  that,  as  a  result  of 
negotiations  between  the  St.  Martin's  \  eatry  and  Her  Majesty's 
Office  of  Works,  the  latter  has  decided  to  take  action  to  secure 
the  suppression  of  the  nuisance  and  desecration  caused  by  the 
advertisements  thrown  on  Nelson's  Column  and  the  neighbour- 
ing public  buildings.  As  the  Office  of  Works  has  at  present 
no  power  to  authorise  the  abatement  of  the  impertinence,  it  is 
proposed  that  a  Bill  for  that  special  purpose  shall  ho  brought 
into  Parliament.  Tt  is  to  be  hoped  that  the  Bill  will  also  give 
power  to  the  private  property  owners  to  protect  themselves 
against  this  nuisance. 

The  Berlin  and  Vienna  Telephone.— The  telephone  between 
Vienna  and  Berlin  (500  miles)  was  finished  last  week,  and  the 
first  experimental  conversation  which  was  carried  on  between 
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the  two  cities  on  Friday  was  said  to  be  successful.  It  is 
expected  that  there  will  be  a  very  large  amount  of  patronage 
for  the  line,  especially  in  the  way  of  communications  between 
the  two  Bourses — so  large  that  it  is  anticipated  that  a  second 
and,  perhaps,  a  third  line  will  very  soon  be  required.  During 
business  hours  the  present  line  will  be  exclusively  at  the  dis- 
posal of  the  Bourses  in  the  two  cities. 

A  Historic  Dynamo  Sold. — The  dynamo  which  furnished 
current  to  the  first  electric  lights  ever  used  for  tower  illumina- 
tion was  recently  sold  by  the  Wabash  (Ind.)  City  Council  to 
the  Rose  Electric  Light  Company  of  St.  Louis.  It  was  a  Brush 
machine,  and  was  connected  with  the  Court  House  tower  in 
"Wabash  in  March,  1880.  The  trial  run  was  witnessed  by 
hundreds  of  visitors  from  all  over  the  country.  The  outfit 
continued  to  run  until  1886,  when  the  four  '2,000-c.p.  lights 
were  taken  down,  and,  with  the  dynamo,  stored  away  in  the 
City  Hall.  The  dynamo  and  lamps  cost  $1 8,000,  and  were  sold 
for  §30. 

Guard  Wires  — It  is  a  pleasure,  says  the  Street  Railway 
Review  of  Chicago,  to  "  note  the  increasing  tendency  among 
city  authorities  to  prohibit  the  use  of  the  guard  wire  over 
trolley  wires.  Electric  railway  men  have  been  opposed  to  them 
from  the  start ;  but  city  officers,  actuated  by  ignorance  and  by 
the  telephone  companies,  thought  they  knew  better,  and  insisted 
on  them.  Time  has  proved  that  the  electric  railway  men 
were  right  and  that  there  are  more  accidents  with  guard  wires 
than  without  them."  Guard  wires  may  not,  perhaps,  increase 
the  risk  of  accident ;  but,  judging  by  the  accounts  from  Barmen 
and  Dortmund,  published  in  our  present  issue,  they  do  not 
appear  to  appreciably  decrease  the  chance  of  mishap. 

Automatic  Signals  for  Level  Crossings — The  report  of 
Major-General  Hutchinson  on  the  accident  which  occurred  on 
the  South-Eistern  Riilway  at  Chartham,  near  Canterbury,  on 
October  9th,  when  a  waggou  containing  21  hoppers  was  run 
into  by  a  goods  train,  and  seven  persons  killed,  has  just  been 
issued.  The  report  states  that  no  blame  can  be  attached  to 
the  driver  of  the  train,  and  if,  when  neariug  the  railway  Finch, 
the  driver  of  the  waggon,  had  stopped,  even  the  slightest  delay 
would  have  been  sufficient  to  let  him  hear  the  approaching 
train  and  get  out  of  the  way.  The  Inspector  recommends  the 
adoption  of  an  electrical  appliance  attached  to  the  rails,  by 
which  a  bell  would  be  rung  at  such  crossings  on  the  approach 
of  a  train.  Whilst  inspecting  officers  can  demand  this  to  be 
done  on  new  lines  the  Board  of  Trade  has  no  statutory  powers 
to  compel  it  on  existing  railways. 

Electrical  Pumping  Plant  at  Cambois  Colliery. — An  elec- 
trical pumping  plant,  consisting  of  a  Corliss  engine  driving  a 
dynamo  giving  an  output  of  fifty  kilowatts,  has  just  been 
erected  at  Cambois  Colliery,  owned  by  the  Cowpen  Coal 
Company.  The  pumping  in  the  mine  at  Cambois  was 
originally  done  by  the  hauling  engine  driving  the  endless  wire 
rope,  the  rope  passing  over  the  pulleys  of  these  pumps  under- 
ground and  driving  them,  the  pumps  being  8in.  diameter  and 
L8in.  stroke.  The  current  for  the  electrical  plant  was  taken 
underground,  and  distributed  to  seven  pumps,  each  being 
driven  by  an  electric  motor  capable  of  developing  8  n.i'.,  anil 
driving  through  worm  gearing  on  a  crank  disc,  to  which  the 
connecting  rod  of  the  existing  pumps  is  coupled.  The  old 
plant,  it  is  said,  had  a  eo.il  consumption  of  30  tons  per  week, 
whilst  that  of  the  new  plant  hail  only  nine  tons  in  the  same  time, 
besides  requiring  less  attendance  by  two  men  and  two  boys. 

Association  of  Municipal  Corporations  and  the  Telephone. 
—At  a  meeting  of  the  Council  c  i'  the  Association  of  Municipal 
Corporations  held  al  the  Westminster  Palace  Hotel  on  Thure 
day  week  (Sir  Albert  Rollit,  Ml',  in  the  chair),  the  following 
resolution  was  passed  :  "  That  in  the  opinion  "t  the  Council  no 
powers  should  be  gi  en  to  any  telephone  company  which  will 
enable  them  to  interfere  with  Btreets,  or  with  the  ri  b 
individuals  in  propi  i  ty,  unle  is  tal  utorj  condil  ions  and  obli  i 
tions  are  at    the  same   time   imposed   on    tl  f  i  ir   the 

protection  of  the  public;  particularly  with  regard  to  maximum 
charges,  maximum  dividends,  and  obli  'iT'y-     Thai 

the  subject  should   i     treated  a    an   fmperial,  and  nol   as  a 
Local  one;  and,  therefore,  il  should  be  urged  on  Pari 
that  so  much  of  the  drafl  agreement   between  bhe  Po  tma  tei 


General  and  the  telephone  companies  as  relates  to  vesting  in 
the  companies  the  wayleave  powers  of  the  Postmaster-General 
under  the  Telegraph  Acts  should  not  be  carried  out.  That 
this  resolution  be  referred  to  the  special  Committee  on  this 
subject  with  authority  for  them  to  arrange  for  a  deputation  to 
the  Postmaster-General." 

Magnetic  Blow-out  Fuses. -An  interesting  experiment  wa3 
recently  made  at  the  Kent-avenue  Station  of  the  Brooklyn 
City  Railroad  Company  to  test  the  efficacy  of  the  magnetic 
blow-out  principle  in  the  fuse  carriers  which  form  part  of  the 
General  Electric  Company's  generator  equipment.  Previous  to 
the  test  there  had  been,  on  the  part  of  the  Rii'road  Company, 
no  little  scepticism  as  to  the  value  of  the  magnetic  blow-out 
principle,  and  the  test  was  made  with  the  view  primarily  of 
proving  the  correctness  of  the  claims  of  the  manufacturing 
company  that  the  apparatus  would  cop3  with  almost  any 
demand  made  upon  i*.  Six  water  rheostats  of  large  capacity 
were  connected  in  the  circuit  in  series  iu  order  to  regulate  the 
load,  and  the  conductors  were  brought  directly  from  two  of  the 
four  1,500-kiIowatt  multipolar  generators.  The  fuse  blew  at 
4,400  amperes  at  550  volts,  equivalent  to  3,243  ii.r.  The 
result  of  the  test  was  a  complete  demonstration  of  the  efficacy 
of  the  magnetic  blow-out  on  a  very  powerful  and  destructive 
arc.  It  was  clear  from  the  applause  of  the  fuse  afterwards 
that  the  action  of  the  magnetic  blow-out  must  have  been 
instantaneous,  and  perhaps  the  most  remarkable  feature  is  the 
small  amount  of  metal  blown. 

Photometric  Symbols. — In  its  issue  of  November  17th  the 
Electrical  World  discusses  M.  Hospitalier's  proposals  with 
regard  to  photometric  symbols,  to  which  we  alluded  on  p.  29 
of  our  issue  of  November  9th,  and  says,  "  We  are  willing  to 
advocate  these  symbols  and  introduce  them  into  our  columns, 
unless  in  the  discussion  which  we  hope  will  fallow  sufficiently 
good  reasons  are  given  to  change  our  present  opinion.  .  . 
One  fortunate  feature  in  his  proposals  is  that  these  letters  do 
not  include  either  B  or  H,  and  it  therefore  cannot  be  argued 
that  they  may  be  confused  with  the  now  obsolete  symbols  for 
these  well  known  magnetic  units,  for  which  the  last  Congress 
has  recommended  the  French  script  letters,  which  recommen- 
dation is  being  generally  accepted,  except  by  some  English 
writers  and  journals  who  still  resist  the  introduction  of  inter- 
national uniformity,  as  they  have  and  do  in  the  case  of  their 
wretched  system  of  weights  and  measures,  which  we  Americans 
have  unfortunately  inherited  from  them.  We  trust  that  those 
of  our  readers  who  are  interested  in  these  symbols  will  discuss 
the  matter  now,  or  for  ever  after  hold  their  peace."  "  Some 
English  writers  "  is  good. 

Submarine  Telegraphy  to  the  East. —To  celebrato  the  25th 
anniversary  of  the  establishment  of  submarine  telegraphy  to 
the  Far  East,  a  dinner  was  given  last  Friday  at  the  Holborn 
Restaurant  to  the  staffs  of  the  Eastern,  Eastern  Extension, 
and  associated  telegraph  companies.  Mr.  J.  Denison  Pender, 
the  Managing  Director,  presided,  and  the  company  numbered 
nearly  200.  In  proposing  "Success  to  the  Associated  Com 
panics,''  Mr.  Oeorge  Draper  (secretary  of  the  Ivistcrn  Telegraph 
Company)  traced  the  development  of  submarine  telegraphy 
to  its  presenl  .success  under  Sir  John  Pender,  the  chairman 
of  the  companies,  whose  "best  wishes"  he  brought  to  the 
staffs  both  at  home  and  abroad.  The  Chairman  acknon 
ledged  the  toast,  and  afterwards  proposed  "The  Health  of  the 
Associated  Stalls.''     Me  said  thai  the  associated  c  impanies  had 

st  ill. us  dotted  all  over  the  globe,  and    the   traffic  of   the  whole 

world   passed   through  then-  hands.     He  regarded  submarine 

iphy  and  the  railway  system  as  the  two  greatest   cm.  i 

.Hi h  c< in ury,  and,  while  the  railways  aimed 

at  speed  and  safety,  submarine  telegraphy  aimed  at  Bpeed  and 

accuracy,     At  the  outset,  those  who  took   up  submarine  tele 

graph v  wi  re  allowed  to n  with  their  worlr,  and,  unaided,  to 

Rghi    their  own    battles;  bul    now  that  their  enterprise  was 
successful,  there  were  th  esired   to  take  away  what 

the  existing  companies  possessed.      They  must  nol  be  content 

to  rest,  bul   must   go  on  in  the  future  as  they  had    done   in    the 

Mr.  Saunders  (ohief  electrioian),  Capt.  Greey  and  Mr. 
Beds    replied.     Mr.    V.    E,    II.  iry    of   the    Eastern 

Extension  Company)   afterwards  proposed   the  health  of  the 
Chairman,  whioh  was  cordially  reoeived, 
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MOTIVE   POWER   AND  GEARING.* 

BY    E.    TREMLETT    CARTER. 

(Continued  from  page  65.) 

The  Flywheel. — The  fundamental  principles  of  the  flywheel 
are  laid  down  mathematically  in  the  early  part,  and  the  moment 
of  inertia  of  any  given  flywheel  may  l>o  calculated  by  means 

of  the  Table  there  given.  There  only  remain  to  calculate 
the  amount  of  fluctuating  energy  which  the  flywheel  must 
receive  between  the  higher  and  the  lower  limits  of  speed, 
and  to  settle  those  limits  of  speed.  Calling  A  E  this 
fluctuating  energy,  in  toot  pounds,  when  the  engine  is  work- 
ing at  its  worst  condition  under  which  it  is  required  to 
run  steadily,  and  N0l  N„  and  N„,  the  normal,  minimum  and 
maximum  velocities,  reckoned  in  revolutions  per  minute, 
during  the  period  of  one  revolution,  we  will  proceed  to  dis- 
cus- the  relation  between  these  quantities.  From  equation 
(22 1  we  have, 


ae=^I(n22-nA 

1800  V     "  / 


1800  .  A  E 


and  1=  ^"-^_; (87) 

whence,  in  order  that  the  difference  between  Nj  and  N„  may 
be  small,  I  must  be  large.  Let  p  be  the  percentage  varia- 
tion of  speed,  then, 

N2  +  N, 


and 


=  N„ 


therefore, 


1  = 


(88) 


90000  A  E 

Engine    flywheel  rims  are  usually  of  cast  iron,  having  a 
density   of    4001b.    per    cubic  foot,    and   are   rectangular   in 
section.     If  D  is  the  outer  and  d  the  inner  diameter,  and  w 
the  width  of  the  rim,  in  feet,  then  the  mass  of  the  rim  is, 
450  «■  .  -  ID3--/2) 


M  =  : 


=  11-05  «-(D2-,/2) 


in  gravitation  units.     Neglecting  the  arms,  as  is  usually  done, 
the  moment  of  inertia  of  the  flywheel  is, 


I  =  M 


1  >■  -  ,/■' 
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whence,  for  cast-iron  flywheels, 
(D1-rf')«=6250. 


(89) 


aE 
P. N0"' 

from  which  the  dimensions  of  the  flywheel  rim  may  be  con- 
veniently proportioned.  The  outer  diameter  must  be  chosen 
with  a  view  to  convenience  of  size  and  lightness.  The  larger 
the  flywheel  the  lighter  will  be  the  rim  for  the  same  steadying 
power.  It  must,  however,  be  remembered  that  a  cast-iron  rim 
should  never  be  run  at  a  greater  velocity  at  the  extreme  edge 
than  100ft.  per  second,  while  80ft.  per  second  is  the  usual 
limit  in  practice.  At  higher  speeds  the  stress  on  the  metal 
is  liable  to  cause  fracture  of  the  rim.  Where  the  flywheel  is 
also  used  as  a  pulley,  the  diameter  is  determined  by  the 
velocity  at  which  the  belt  or  ropes  will  be  run.  Belts  are  not 
usually  run  at  higher  velocities  than  3,000ft.  per  minute,  and 
are  often  run  at  lower  speeds  than  this,  while  ropes  are  most 
economical  if  run  at  -">,000.  The  tendency  of  modern  practice 
is  to  abandon  cast-iron  wheels,  especially  those  in  which  the 
arm-  and  rim  are  cast  together;  and  to  substitute  a  material 
and  a  structure  that  will  stand  a  much  higher  peripheral 
speed.  This  becomes  especially  necessary  in  engines  for 
electric  traction  power  stations,  where  the  crank  is  called 
upon  to  develop  several  times  its  normal  torque  for  several 
revolutions  at  a  time,  whenever  a  heavy  load  comes  on. 
Hitherto,  great  fluctuation  of  speed  has  resulted:  but  the 
tendency  to  adopt  large  and  heavy  flywheels  of  cast  or 
wrought  steel,  running  at  enormously  high  speeds — it  is  said 
that  a  speed  of  660ft.  per  second  has  been  successfully  tri 
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will   probably   make    thi     cla      of  engine    run   much  more 

steadily.       Into  the    question  of   tin-  strength    of   flywheels    We 

cannoi  here  enter,  and  flywheel  accumulators  for  traction 
stations  are  discussed  later. 

The  percentage  fluctuation  of  speed  which  will  be  permitted 

must  be  settled  by  considerations  of  the  class  of  work  which 
tlic  engine  will  have  to  do.  It  must  in  every  ease  be  such 
that  the  flywheel  will  be  more  sensitive  than  the  engine 
governor.  This  is  necessary  in  order  that  the  governor  may 
not  oscillate  with  the  fluctuation  of  speed  during  each  revolu- 
tion of  the  engine  ;  a  behaviour  on  the  part  of  the  governor 
which  would  be  satisfactory  enough  if  it  did  not  lag  behind 
that  fluctuation  in  giving  steam  to  the  engine,  but  which,  in 
practice,  causes  unsteadiness,  owing  to  the  existence  of  such 
a  lag.  In  electric  light  engines  the  percentage  fluctuation 
should  not  exceed  1  per  cent.,  while  in  many  cases  it  is  less 
than  \  per  cent.  Arc  lights  show  distinctly  any  fluctuation 
exceeding  2  per  cent. ;  while  glow  lamps  are  much  more 
sensitive  to  variation  of  speed.  This  refers  to  the  fluctuation 
during  any  one  revolution  at  steady  load,  and  not  to  the  range 
of  speed  between  full  and  light  load,  which  is  a  matter  for  the 
governor  and  not  the  flywheel.  In  traction  stations  a  less 
regular  movement  of  the  crank  shaft  may  be  permitted,  and 
the  fluctuation  often  exceeds  2  or  3  per  cent,  in  small  stations. 

When  the  engine  is  coupled  direct  to  the  spindle  of  the 
dynamo,  the  rotating  parts  of  the  machine  will  act,  in  some 
measure,  as  a  flywheel.  If  these  parts  are  of  solid  metal,  as 
in  the  so-called  flywheel  alternators,  there  is  no  injury  done 
by  reducing  the  size  of  the  engine  flywheel  in  proportion  to 
the  moment  of  inertia  due  to  the  machine ;  but  if  the  parts 
are  exposed  copper  coils  they  will  be  liable  to  severe  strains 
and  to  become  detached  if  any  very  great  dependence  on  their 
inertia  is  made.  Where  intermediate  gearing  is  used,  the 
moment  of  inertia  of  the  machine  must  never  be  taken  into 
account  in  designing  the  flywheel. 

In  c  rder  to  determine  A  E,  it  will  be  necessary  to  ascertain 

the  variation  of  thrust  on  the  piston  rod  throughout  each 

stroke.     This  thrust,  at  any  instant,  is  equal  to  the  effective 

pressure  of  the  steam  on  the  whole  piston  minus  the  inertia  of 

the  reciprocating  parts.     Calling  F  this  thrust  in  pounds,  pt  the 

effective  pressure  per  square  inch,  A  the  piston  area  in  square 

inches,  w  the  weight  of  the  piston,  piston  rod,  cross-head  and 

connecting  rod,  in  pounds,  and  a  the  acceleration  of  the  piston 

in  feet  per  second.     Then 

ts             ,      »•  .  a 
F=pe .  A- 

g 

The  values  of  a  are  +  during  the  first  half  of  the  stroke  and  - 
during  the  last  half.  Thus,  the  reciprocating  parts  reduce 
the  thrust  in  the  former  and  increase  it  in  the  latter  half; 
causing  a  more  equable  distribution  of  power  throughout  the 
stroke. 

Taking  the  motion  of  the  piston  as  a  simple  harmonic 
motion,  to  which  it  very  closely  approximates,  we  have,  by 
equation  (9), 

/*■  NoY  , 

a  = )  .  r  COS  <j>, 

\80  J 

where  r  is  the  radius  in  feet,  and  <£  is  the  inclination  of  the 
crank.     The  maximum  value  of  this  is 


(vn0v 

\80  / 


a  ( max)  =  r 

whence  the  maximum   inertia   resistance  of  the  piston  and 
reciprocating  parts  is 

■t'-OS)" '■■'■■■ 

In  Fig.  88  the  curves  /  and  6  represent  the  front  and  back 
indicator  diagrams  of  the  steam  engine  which  is  to  be  fitted 
with  a  flywheel.  The  diagrams  should  be  taken  at  the  condi- 
tions of  maximum  fluctuation.  The  intercepts  of  the  ordi- 
nates,  Ac,  give  the  effective  pressures  along  the  stroke  at 
various  equally  distant  points.  These  are  plotted  below  in  curve 
(.■),  the  base  being,  as  before,  the  stroke  of  the  piston.  From 
this  must  be  deducted  the  reaction  of  the  moving  parts,  as  given 
in  the  above  equations.     If  the  ordinates,  &c,  represent  pres- 
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iiare  inch,  the  quantity  ./„,„  must  bedivided  by  the 
pi-ton  area  before  deducting  this  reaction.  The  deduction  is 
made  as  follows  : — The  quantity  |        quare  inch  of  piston 

area  is  set  up  vertically  at  the  origin  or  left  side  of  the  hase 
l,nri  and  vertically  downwards  at  the  extreme  right  end.  A 
;  line  joining  these  points  gives  the  curve  of  inertia  re- 
actions, as  shown  in  Figs.  33  and  34.  Taking  the  algebraic  differ- 
ence between  curve  (c)  and  this  curve  of  inertia,  we  obtain  curve 
(</),  the  curve  of  effective  thrust  on  the  piston  rod.  The  ordi- 
nates  of  this  curve  (d)  multiplied  by  the  sines  of  the  crank 
angle  to  whicb  they  respectively  correspond  would  give  the 
ordinates  of  crank-effort.     But  the  hase  line  of  the  curve  (d) 


Fig.  33. 

is  not  one  in  which  equal  parts  represent  equal  crank  angles, 
so  that  it  will  be  necessary  not  only  to  multiply  the  ordinates 
of  ('/)  by  the  sines  of  the  angles,  but  also  to  set  off  these  new 
ordinates  on  a  new  base  of  which  equal  parts  shall  represent 
equal  motions  of  the  crank.  To  do  this  graphically,  and  with- 
out the  labour  of  multiplying  by  the  sines  of  the  several  angles, 
the  author  has  devised  the  following  modification  of  the  usual 
method : — On  the  base  of  the  curve  (</),  Fig.  84,  construct  a 
semicircle,  and  divide  its  circumference  into  any  number  of 
equal  parts.  In  the  figure  there  are  eight  parts.  From  these 
points  draw  radii   to   the  centre  of  the  circle,  and  verticals, 


curve  d,  cut  .     Take  I  be 

.1  .i    will  b 
oint  P.      Wi 

om  the 
of   the 

tt  wi 

by  the 


sine  of  <j>,  giving  xy  as  the  required  crank  effort.  The 
operation  is  repeated  for  each  of  the  points  on  the  semi- 
circle, and  the  successive  values  plotted  on  a  new  hase  at 
equal  distances  apart.  The  new  curve  which  is  thus  formed 
is  shown  in  Fig.  85,  the  ordinates  are  the  values  of  the  crank 
effort,  and  the  abscissa  are  the  amounts  of  crank  angle, 
reckoned  from  the  position  at  which  the  crank  is  on  a  dead 
centre.  The  curve  is,  therefore,  a  curve  of  work  ;  it  repre- 
sents, if  its  ordinates  are  taken  on  the  proper  scab,  the  vary- 
ing work  done  on  the  crank  pin  during  one  half  revolution. 
It  is  unnecessary  to  determine  the  value  of  the  scale  to  which 
this  curve  has  been  drawn,  and  the  operation  of  doing  so 
would  be  tedious.     We  only  require   to  know  in  what  propor- 


tion the  fluctuation  of  energy  stands  to  the  work  done  per 
stroke;  and  this  can  be  ascertained  by  means  of  this  curve. 
I 'rawing  the  mean  ordinate  line,  we  find  a  portion  of  the 
curve  passes  above  it.  The  ratio  of  the  area  of  this  portion, 
above  the  mean  line,  to  the  total  area  of  the  curve  is  equal  to 
the  ratio  of  the  fluctuating  energy  to  the  work  done  by  the 
engine  in  each  stroke.  If  we  know  the  horse-power  and 
speed  of  the  engine,  the  calculation  of  this  latter  is,  of  course, 
very  simple.  The  areas  may  be  obtained  by  a  planimeter,  or 
by  counting  the  squares  on  the  squared  paper  on  which  the 
curve  should  be  drawn. 

(  To  be  continued,  t 


THE    LOCALISATION    OF    FAULTS    IN    HIGH 
TENSION   NETWORKS. 

BY    F.  C.   RAPHAEL. 

A. — During  Working. 

(1)  From  the  Station. — The  subject  of  localising  faults  in 
low  tension  networks  during  w  irkiug  was  very  fully  discussed 
in  Germany,  by  Dr.  Frolich  and  l>r.  Kallmann,  in  Papers 
read  before  the  Elektrotpcbnischer  Verein  last  year  (Elektro 
technische  ZeiUchrift,  1893,  pp.  18,  155  and  239),  A  transla- 
tion of  Dr.  Frolich'H  Paper  and  an  abstract  of  Dr.  Kallmann's 
were  also  published  in  Tin  Electrician  (Vol.  XXX.,  pp.  II'.', 
1(0  and  17  1  :   Vol.  XXXL,  pp.  L03  and  268). 

One  method  of  continuous  control,  described  by  Dr.  Kall- 
mann, is  adaptable  to  high  tension  circuits  with  practically  no 
alteration.  Test-wires  are  laid  from  the  central  station  to 
the  armouring  of  the  cables  or  the  metal  junction-boxes  at 
various  points  of  the  m  t  work,  and  each  of  these  wires  is 
connected  in  the  Btation   through   a   relay  (which  closes  the 

ircuit  of  an  indicator  and  bell)  to  the  "standard  earth 
of  the  station.      If,  on   an   earth   occurring,   more   than   one 
indicator  drops,  :,  voltmeter  is  used  to  find  out  between  which 

lest  wire  and  the  "standard  earth  "  the  greatest  pressure 
exists.       <>n    the     Merlin    Ion  tension    three-wire    network   it   is 

found  expedient  to  wind  the  relays  bo  thai  they  will  not  act 
with  a  less  pre  are  than  1*8  \olts.  In  the  case  of  a  Inch 
tension  network  this  minimum  pressure  should  he  greater  .  its 
host  value  should  be  determined  for  each  system  bj  experi 
i  r , ,  1 1 1  or  expei  it  oi  a 

Also,    when    used     for    a    hi^li  tension    network,    i|,e    relays, 

i  ill  1 1 1 1 ' i  ei   i  i itious,  i    ,  should    be  insula!  ed    as  for   high 

pressure  I  fuses  should   be  used  to  avoid 

The  apparatus  should,  of  course,  be  on  .i  board  by 

o,d  noi  too  near  to  t  be  main  bw  itchboard, 

When  these  wo.  lie  earth  potential  al  various 

ire  nol  laid,  there  are  two  other  methods  whioh  oan  be 
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used  in  some  cases  to  determine  the  position  of  an  earth  from 

tests  in  the  statu. n  during  working.      They  must,  however,  be 

icted   with  great   care;  and   it   is  desirable  to  have  th<' 

switchboard  permanently  so  arranged  that  the  tests  may  bo 

inveniently  and  with  no  danger  to  (he  operator. 
The  method  to  be  preferred  is  that  described  in  Dr.  Frdlioh's 

is  Method   8  C   (Tin    /  .  Vol.   XXX.,  p.  175), 

and  to  use  it  there  must  be  at  least  one  feeder  and  test    wire 
on  each  side  of  the  fault. 

The  way  to  apply  this  method  is  to  disconnect  at  the  switch 
board  two  adjacent  feeders  leading  to  the  faulty  cable,  aud 
also  their  corresponding  test  wires,  and  to  connect  them  as  in 
Fig.  1.  Pa  and  P4  are  the  test  wires,  11 ..  ami  11^  the  feeders,  g 
a  galvanometer,  and  <i  6  a  resistance  slide  with  sliding  contact 
The  balance  position  of  c  is  when  the  same  current  flows 
through  g,  whether  the  battery  switch  is  open  or  closed.  The 
resistance  of  the  slide  must  be  great  compared  with  the  resist- 
ance of  the  feeders,  else  their  resistance  must  be  allowed  for  in 
calculating  the  position  of  the  fault  if  the  test  is  intended 
to  be  accurate.  If  the  position  of  balance,  or  approximate 
balance,  is  at  the  end  of  the  scale  (say,  e.g.,  the  right-hand 
end),  the  next  two  adjacent  feeders  (H„  11)  in  the  direction 
indicated  by  the  contact  pointer  and  the  corresponding  test 
wires  should  be  connected  up  in  place  of  the  former  ones,  and 
so  on  until  the  two  feeders  bounding  the  faulty  length  be 
found.  Then  an  accurate  localisation  test  may  be  made  with- 
out disconnecting  the  transformers  from  this  section  of  cable, 
unless  there  are  a  great  number  very  unevenly  distributed 
along  the  section.     On  obtaining  balance  with  the  correct  two 


a 

ft" 

M, 

<D — 

P- 

H4 

p5         I  p, 

)d 


feeders  the  distance  of  the  fault  from  the  left  hand  feeding 


point  is  of  course 


I,  where  I  is  the  length  of  the  section 


between  the  two  feeding  points. 

If  the  position  of  the  fault,  as  indicated  by  these  tests,  is  at 
a  feeding  point — i.e.,  if,  for  instance,  on  testing  between  H3 
and  H4  the  balance  position  of  the  slider  is  at  the  extreme 
right-hand  side,  and  on  testing  between  H4  and  IP  it  is  at  the 
extreme  left-hand  side — the  fault  may  be  in  the  feeder  (in  the 
above  case,  the  feeder  H4).  Then  the  galvanometer  should  be 
put  across  the  slide-wire  terminals  M4  and  M-,  instead  of  between 
P4  and  Pj.  On  balance  being  obtained,  the  equivalent  length 
of  the  circuit  H4,  45,  H    must  be  taken  for  /  in  the  expression 

'  /.  That  is,  if,  for  instance,  H4  be  400  yards  long,  II  500 
a  +  b 

yards,  and  the  length  of  the  distributing  main  100  yards  ;  and 
if  the  sizes  of  cable  be  respectively  ly/16,  19/16,  and  37  10, 

I  must  be  taken  as  950  yards.      If     '      is  then  0340,  say,  the 

distance  of  the  fault  from  M4  would  be  0-340  x  950  yards     323 
yards. 

The  second  method  is  to  disconnect  from  the  dynamo  all 
the   feeders   to   the   faulty  cable   except  one,   to  measure   the 
relative  potential  difference  between  each  feeder  and  eartli,  and 
thus  localise  the  fault  by  the  ordinary  fall-of-potential  to 
This,  howevi  ire  calculation  and  thinking  than  the 

method.      Ir   can,   however,   be  used  in  somi 
where  the  former  one  cannot,  as  there  may  be  enough  feeders 


or  test-wins  for  this  test,  bul  nol  for  the  other.  In  order  to 
have  a  sufficiently  high  potential  for  this  test,  it  may  often  be 
necessary  to  pui  a  batterj  between  the  atation  end  of  the 
feeder  left  c tected  to  the  dynamo,  and  earth.  The  volt- 
meter used,  ii   ilectro  have  a  high  resi 

compared  with  that  of  the  fault. 

(2)   By  Tests  Outside  the  Station.     Bridge  tests  made  between 

two  (or  three)  junction    boxes,  such   as    can   be  mule  with  ease 

curaoy  on  low  tension  networks,  would  lie  too  danj 
to  oarry  out  on  high  tension  circuits  during  working. 

A  method  that  has  been  from  time  to  trine  mentioned  and 
tried,  is  to  use  a   large   triangular-shaped   coil   of   many  turns, 

connected  to  a  telephone.     With  this  ti perat   r  walks  along 

the  street,  one  side  of  the  triangle  being  held  parallel  to  the 
cable,  and  he  listens  in  the  telephone  for  the  fault  to  alter  the 
character  of  the  hum.  When  used  thus,  during  the  ordinary 
working,  it  cannot  be  relied  on  to  find  the  fault,  and  it  is  often 
even  misleading. 

The  only  useful  localising  test  that  can  be  made  outsi  le.  in 
addition  to  those  which  can  be  made  from  the  station,  is  to 
measure  the  relative  potential  difference  between  points  of  the 
faulty  cable  aud  earth.  This  enables  one  to  localise  the  fault 
by  the  fall  of  potential  method  even  if  the  cable  is  only  con- 
nected to  the  station  at  one  point.  In  making  this  test  it  is 
advantageous  to  free  in  the  station  the  ends  of  all  the  feeders 
except  one,  and  all  the  test  wires  leading  to  the  faulty  cable. 

B. — Faulty  Cables  Disconnected  prom  Machine. 

If  it  is  necessary  to  disconnect  the  cable,  exactly  the  same 
localisation    test    as   above — Fig.    1,    Frolich's    Method    8    C, 


should  be  made  from  the  station,  and  the  fault  can  be  localised 
accurately.  This  may  be  checked  by  a  test  in  the  street  by 
Frolich's  Method  8  A  [Th  Electrician,  Vol.  XXX,  p.  475,  or 
Elektrotech.  Zei.,  1893,  p.  51),  but  a  careful  test  from  the 
station  should  by  itself  be  absolutely  accurate. 

In  the  case  where  the  distribution  cables  run  straight  to  the 
station  without  the  feeders  and  test-wires  necessary  for 
Fro luh's  Method  8  C,  it  is  best  to  short-circuit  them  at  the 
far  end  (if  a  loop  is  not  already  formed  otherwise),  and  to 
localise  the  fault  by  Murray's  loop  method — using  a  resistance 
slide,  or  stretched  wire  in  preference  to  a  resistance  box. 

When  Murray's  or  similar  methods  are  used  to  locate  faults, 
it  is  of  advantage  to  use  a  stretched  wire  (or  resistance  slide) 
bridge  with  the  contact  point  B  (Fig.  2)  movable  as  well  as 
the  contact  point  C. 

The  reading  on  the  scale  A  B  is  then  made  the  same  as  the 
length  of  the  section  under  test  (or  the  equivalent  length  as 
described  above  if  the  loop  is  made  up  of  several  conductors  of 
different  sections).  Then,  when  balance  is  obtained,  the  index 
C  will  point  at  once  to  the  distance,  or  equivalent  distal 
the  fault  from  the  station  or  feeding  point  as  the  case  may 
be.  If  two  or  three  scales — e.g.,  0  to  250,  0  to  500,  and  0  to 
1,000 — be  marked  on  the  instrumi  nt,  the  length  of  the  wire  or 
slide  between  A  and  B  need  ne\  h  irt. 

\   circular  wire  or  slide  is  aN  ivenient  than 

-lit  one.    The  contact  resist  anci 
to  come,  not  in  the  cable  arm,  but   in  the  arm  B  < ',  where  it  is 

■   make   if   negligible  or  to  allow   for    it    in    I 
the  scale. 
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THE  FIRES  AT  THE  BARMEN  AND  DORTMUND 
TELEPHONE  EXCHANGES.* 

On  July  16th,  about  4  p.m.,  a  fire  broke  out  in  the  post  and 
telegraph  office  of  Barmen,  which  destroyed  the  northern  portion  of 
the  roof,  together  with  the  terminal  poles  of  700  telephone  wires. 
The  fire  was  put  out  by  5  p.m.,  but  not  before  the  top  floor  had 
been  burnt  out,  8  out  of  the  14  lightning  conductors  demolished, 
the  zinc  roof  melted,  the  greater  part  of  the  telephone  wires  torn, 
and  £1,500  worth  of  damage  done. 

The  fire  appears  to  have  originated  as  follows.  On  July  10th, 
between  3  and  4  p.m.,  operations  had  been  commenced  at  the 
telephone  connection  with  the  Luftkurhaus  near  the  Tollethurm, 
during  which  this  line  was  brought  into  contact  with  the  working 


Working  mains  of  the   electric   mountain   railway. 
»»«.«••    Connection  with  the  Luftkurhaus.  •■■  Lengthened 

earth  connection. 

mains  and  the  rails  of  the  electric  mountain  tramway,  the  guard  wires 
notwithstanding.  The  two-track  railway  crosses  the  telephone 
line  and  the  earth  conductor  of  the  latter  in  the  Kohlenstrasse, 
near  the  terminus  of  the  railway  (see  Fig.  1).  At  this  point  two 
guard  wires  are  placed  vertically  above  the  two  railway  mains. 
The  earth  connections  of  the  Luftkurhaus  was  brought  half  way 
down  the  hill  on  account  of  the  occasional  dryness  at  the  top.  In 
connecting  the  Luftkurhaus  and  the  pole  just  across  the  railway 
the  earth  wire  had  been  torn  by  the  trees  and  was  just  being  taken 
over  to  the  Tollethurm  instead,  when  it  broke  at  the  pole  and  fell 
first  on  to  the  guard  wires  and  then  on  to  the  railway  mains  and 
the  rails,  remaining  finally  with  its  free  end  on  the  ground.  At 
this  time  the  conductor  of  a  tram  coming  up  the  hill,  on  seeing 
the  wire  hanging  across  the  guard  wires,  stopped  the  tram,  dis- 
mounted, and  drew  the  wire  out  of  reach  of  the  railway  mains, 
touching  it  through  his  coat  for  insulation.  He  then  tied  it  to  a 
tree  with  the  aid  of  the  workman  at  the  pole.  Both  men  state 
having  .seen  sparks  where  the  telephone  and  railway  connections 


Existing   telephone   line. 
lephone  line. 


1 1 lei  lit*       i  M't     i  .nl\\;i\ . 

Line   to  In-   taken   down. 


lunched.  About  the  same  time  the  tire  broke  out  at  the  exchange 
in  Barmen,  though  how  precisely  it  originated  cannot  be  deter 
mined,  owing  to  the  destruction  of  the  terminal  pules. 

A    somewhat    similar    accident    happened    at    Dortmund    (West 

I  ill.  dia  i  on  the  following  day,  about  ll  a.m. 

In   order   to  avoid  a  new   building    erected    in    the   line    of    the 
municipal    telephone    wires,    new    pules    hail    In    lie    erected    at    r 

(Fig.  2)  between  the  poles  a  ami  6.     In  hauling  over  the  wins  to 

i lie  inn    poles  f  them   broke  at  a.     The   portion   leading 

towards  '•  was  held  by  the  workman  in  oharge  af  a,  whilst  the 
poition  towards  the  telegraph  office  fell  into  the  street  ami  on  to 
the  electric  atreet   railway  at  , ,  the  mains  "I"  which  wen-  protected 

at  the  point   by  guard  oars.       \  postman    |ii»t    passing  statin  having 
'Abstract    ,.i    official    report.     Translated    fi the   Eltktrotechnitche 

Zcihrhrift. 


seen  a  small  flame  at  the  instant  of  contact,  so  that  connection  with 
the  mains  must  have  taken  place  in  spite  of  the  safety  arrangement. 
When,  shortly  afterwards,  a  tramcar  passed  the  spot,  the  contact 
spiiug  pushed  the  wire  along  the  guard-bar,  a  vivid  flame  arising  at 
the  same  time.  The  strong  current  entered  the  telephone  system 
through  the  contact  spring,  and  was  transmitted  to  the  telephone 
exchange.  It,  there  first  set  fire  to  the  woodwork  surrounding  the 
lightning  conductors,  and  then  to  the  roof.  All  the  female  tele- 
phone assistants  received  strong  shocks  in  their  ears  from  the 
telephones  employed,  a  circumstance  which  led  the  Director  at 
once  to  the  conclusion  that  a  connection  must  have  been  made  with 
the  street  railway.  The  energetic  efforts  of  the  officials  and  the 
fire  brigade,  which  arrived  in  about  10  minutes,  succeeded  in  con- 
fining the  fire  to  the  roof,  and  the  damage  to  £500.  Four  light- 
ning conductors,  for  50  wires  each,  their  lead-pipe  cables,  and 
their  connections  with  the  switches  were  destroyed,  but  the  appa- 
ratus in  the  exchange  rooms  was  uninjured. 


NOTES  ON  ELECTRIC  TRAMWAYS  IN  THE   UNITED 
STATES   AND   CANADA.* 

(Concluded  from  pti'je  110.) 
BY   H.  D.   WILKINSON. 

With  regard  to  electric  traction  in  the  centre  and  outskirts  of 
our  own  metropolis,  while  impossible  in  our  already  too  crowded 
main  thoroughfares,  I  am  still  of  opinion  that  lines  could  be  laid 
advantageously  in  our  wider  and  less  frequented  thoroughfares, 
which  would  relieve  the  congestion  of  the  narrower  streets,  and  at 
the  same  time  afford  wide  and  attractive  views,  which  would  draw- 
people  by  such  a  route  by  preference. 

For  instance,  let  us  say  that  one  of  our  Westminster  lights  has 
been  seeing  a  client  in  the  City  and  is  returning  to  Westminster — 
or  perhaps  it  would  be  more  dignitied  to  say  that  a  City  client  has 
an  appointment  with  a  Westminster  luminary.  He  is,  of  course, 
pressed  for  time,  and  sooner  than  go  by  'bus  up  crowded  Fleet- 
street  and  the  Strand,  with  an  exasperating  wait  or  change  at 
Charing  Cross,  he  will  take  a  ticket  at  the  Mansion  House  or 
Blackfriars  and  get  himself  put  down  at  Westminster  Bridge  by 
the  District  Railway.  But  if  someone  informed  him  that  electric- 
cars  ran  every  two  minutes  from  Blackfriars  to  Westminster  Bridge 
via  the  Victoria  Embankment,  and  would  land  him  there  in  ten 
minutes,  I  am  very  much  mistaken  if  he  would  not  take  that  route. 
At  any  rate,  if  nothing  short  of  a  cab  would  suit  our  City  man  on 
such  a  visit,  I  suspect  that  the  route  named  would  be  much  sought 
after  and  appreciated  by  the  ordinary  travelling  public  ;  and  this- 
noble  thoroughfare  would  be  made  a  scene  of  life  and  energy,  and 
be  an  attraction  to  many  who  cannot  spare  the  time  to  walk  along 
it.  I  respectfully  commend  this  to  the  notice  of  the  London  County 
Council  as  a  scheme  that  might  well  be  combined  with  that  of  the 
river  frontage  electric  lighting,  and  be  a  work  of  great  public  utility. 

I  only  mention  this  in  passing  as  an  instance  ;  but  we  have  only 
to  look  around  our  outlying  districts  and  see  plenty  of  paying 
routes  to  our  breathing  spaces,  open  commons,  parks,  Ac,  where 
neither  horses  nor  the  railroad  are  practicable,  where  the  ascents> 
with  heavy  loads  cannot  be  tackled  by  horse-flesh,  and  railroads 
would  mean  cuttings  and  tunnels  on  the  level  ;  but  the  electric  car 
can  easily  climb  hills  and  take  heavy  loads  of  people  to  where  they 
can  get  Nature's  best  tonics— long  stretches  of  view  ami  pure  air. 
The  termini  of  such  lines  could  be  situated  with  the  greatest 
advantage  at  or  near  the  suburban  railway  stations. 

The  points  I  have  hitherto  brought  forward  have  been  almost 
entirely  confined  to  experience  in  the  States,  where,  in  fact,  most 
experience  has  been  gained  ;  but  in  so  far,  at  least,  as  adminis- 
trative, industrial,  and  public  opinion  m  this  country  may  be 
influenced  by  what  has  been  done  on  the  New  Continent,  there  is- 
much  to  be  said  on  the  progress  made  by  our  compatriots  in  the 
Dominion  of  Canada.  As  in  the  States,  the  life  is  vigorous  and 
expansive,  but  none  the  less  in  true  accord  with  British  instincts. 
The  cities  of  Montreal  and  Toronto  are  well  provided  with  electric 
tramways,  and  the  citizens  avail  themselves  of  this  means  of  trans- 
purl  in  living  mil  some  distance  in  the  suburbs.  The  streets  of  the 
City  of  Toronto  are  as  well   laid  but  and  kepi   as  lhi.se  in  our  own 

metropolis,  the  roadways  being  asphalted,  ami  the  footways  well 

lie,  oil.  The  overhead'  trolley  is  everywhere  in  use,  ami  aestheti- 
cally does  not  intrude  upon  the  general  appearance  of  Ihe  city, 
111  Montreal  I  went  over  the  new  power  station  of  the  Montreal 
Street  Kailway  Company,  then  bene;  titled  up  with  engines 
and  boilers  of  8,600  u.r.  The  engines  and  dynamos  were  of 
Canadian  manufacture,  and  the  boilers  were  from  England.  This 
station    was    designed    t"    meet    the    nee. Is     of    the    entire     train«:i\ 

"  Supple ntary  Paper  read  before  the  Institution  of  Electrical  Engi 

in -. .  Novembei  8th.  [Weregrel  thai  the  clearness ol  this  Papei  hould 
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unnl.le  to  obtain  copies  for  reproduction,     Ed.  E.) 
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system  of  the  city  after  converting  all  the  remaining  horse  cars 
into  electric.  The  change  meant  an  electric  an[>[ily  to  something 
like  150  motor  cars,  with  nearly  as  many  trailers.  The  rails  in 
these  two  cities  are  of  the  grooved  girder  type,  imported  from 
Great  Britain,  721b.  to  the  yard,  and  laid,  as  in  this  country,  directly 
on  the  concrete  foundation  of  the  roadway  with  tie  rods,  hut  not 


While  scarcely  coming  under  the  head  of  ordinary  road  tram- 
ways, the  electric  line  from  Queenstown  to  Chippewa,  ( hitario,  is  of 
special  interest.  The  line  follows  the  western  side  of  the  Niagara 
Strait  near  enough  to  the  edge  of  the  cliff  to  obtain  magnificent 
views  of  the  Falls  and  rapids,  and  was  built  by  the  Niagara  Falls 
Park  and  River  Railway  Company  on  Government  ground,  rented 
at  £2,000  per  annum,  with  the  object  of  developing  tourist  and 
excursion  traffic.  It  was  only  opened  in  May,  1893,  and  in  that 
summer  10,000  to  15,000  people  travelled  on  the  line  per  day, 
at  fares  ranging  from  2|d.  to  3*.  The  latter  is  the  return  fare 
covering  23  miles.  The  takings  during  July  and  August  were 
£500  per  day.  Land  in  the  vicinity  fetched  £40  an  acre  when  the 
linn  was  first  constructed.  After  six  months'  working  it  fetched 
£100  per  acre,  and  no  doubt  will  continue  to  rise,  as  the  Com- 
pany intend  laying  out  a  few  good  hotels,  and  the  facility  of 
locomotion  promises  the  starting  of  good  residential  property  on 
the  heights,  which  have  hitherto  been  unapproachable  except  at 
rates  particularly  gratifying  to  cabmen.  The  line  is  of  the  most 
substantial  character,  laid  as  a  steam  railroad,  with  561b.  rails,  on 
sleepers,  and  ballasted.  There  were  last  year  24  motor  cars,  10  of 
which  were  "observation  cars,"  and  IS  trailers.  The  observation 
cars  weigh  20  tons  loaded,  and  carry  over  100  people  easily.  They 
are  specially  constructed  with  two  rows  of  seats,  fitted  lengthways 
in  the  car,  one  above  the  other,  and  facing  one  way,  so  that  every- 
one can  get  the  view.  The  usual  thing  is  to  run  one  motor  car  and 
one  trailer  with  over  150  people  aboard. 

It  was  anticipated  that  there  would  be  a  fair  amount  of  traffic 
in  winter  as  soon  as  the  ice  bridge  was  formed  below  the  Falls,  as 
this  is  a  great  attraction.  There  was  a  foot  of  snow  on  the  ground 
when  I  went  over  the  line  ;  but  the  travelling  was  most  agreeable, 
as  the  cars  were  kept  up  to  a  comfortable  temperature  by  electric 
heaters  under  the  seats,  supplied  with  current  tapped  off  the 
circuit.  Six  of  these  heaters  in  a  car,  three  on  each  side  in 
multiple  series,  consumed  2  amperes  at  500  volts,  and  would, 
therefore,  cost  less  than  3d.  an  hour.  The  cars  were  well  lighted 
by  glow  lamps,  and  the  route  was  lighted  by  clusters  of  these 
lamps  placed  at  the  top  of  every  alternate  pole. 

I  am  much  indebted  to  Mr.  W.  T.  Jennings,  C.E.,  of  Toronto, 
who  designed  the  line  and  power  plant,  for  his  courtesy  in  showing 
me  over  the  line  and  affording  me  information  for  this  Paper. 
The  power  is  derived  mainly  from  the  Falls,  a  head  of  57ft.  clear 
fall  being  utilised,  which  now  supplies  three  wheels  of  1,000  h.p. 
each,  one  being  in  reserve.  To  meet  the  heavy  loads  when  climb- 
ing the  Queenstown  heights,  up  a  grade  of  1  in  20,  it  was  found 
more  economical  to  put  a  small  additional  power  house  down  at 
that  terminus,  with  dynamos  driven  by  steam  power,  than  run  two 
."7  15  nr  one  37  12  insulated  feeders  from  the  water-power  station, 
a  distance  of  nine  miles,  which  would  have  cost  at  least  £2,600. 

This  fact  is  significant  of  economies  to  be  effected  in  trans- 
mission, and  seems,  as  far  as  long  lines  and  heavy  traffic  are 
concerned,  to  point  to  a  practical  conclusion  as  regards  the 
maximum  power  per  station  in  street  tramway  power  plant 
similar  to  that  enunciated  by  Mr.  Crompton  with  reference  to 
electric  lighting  stations ;  namely,  that  there  is  a  limit  to  the 
amount  of  power  it  is  economical  to  supply  from  one  point  only. 
The  cost  of  insulated  feeders  comes  in  as  a  considerable  item  in 
first  cost  on  leng'hs  above  five  miles,  and  the  loss  of  voltage  and 
energy  in  transmission  of  the  current  is  a  continuous  one.  I 
think  it  worth  while  to  consider  high-tension  transmisson  by 
underground  feeders  and  the  use  of  motor-transformers,  or  the 
direct  use  on  ordinary  lines  of  what  the  Americans  call  "  boosters," 
or  motor-generators  ;  or,  again,  the  three-wire  system,  or  the 
establishment  of  p  >wer  stations  situated,  not  as  they  are  now, 
namely,  in  the  centre,  from  which  lines  radiate  outwards,  but  at 
the  most  distant  points,  and  feeding  towards  a  centre.  The 
stations  are  situated  in  this  mann  r  in  the  city  of  Cleveland, 
Ohio,  and,  through  the  courtesy  of  XI  .  Wason,  1  am  pleased  to 
be  able  to  you  show  a  day  load-curve.  The  largest  curve,  which 
reaches  3,400  amperes  at  seven  o'clock  in  the  morning,  is  from  the 
original  station,  and  you  will  see  the  curves  below  of  two  new- 
stations  feeding  into  the  same  network,  and  which  together  add 
another  2,400  amperes  at  the  same  hour.  The  curve  was  that  for 
the  day  previous  to  my  visit,  when  the  ground  was  covered  with 
frozen  snow  and  the  temperature  was  '.)  degrees  of  frost.  (  >F  the 
total  current,  about  600  amperes  is  used  to  drive  motors  is 
and  factories. 

I  have  specially  made  mention  of  the  Canadian  line  at  the  Falls 
on  account  of  four  points  which  are  deserving  of  notice  and  reflec- 
tion.     The  first  I  have  already  touched  upon,  namely,  the 
tion  of  tourist  and  excursion  traffic  along  a  route  where  atti 


views  and  fresh  air  can  be  obtained.  The  second  point  is  that  the 
termini  are  in  close  proximity  to  two  main  lines  of  railway — 
namely,  the  Michigan  Central  and  the  Grand  Trunk  which  not 
only  increases  the  tourist  trattic,  but  creates  a  traffic  of  its  own 
independent  of  scenery  but  with  the  scenery  thrown  in.  The 
third  point  is  that  the  line  passes  near  an  agricultural  and  Fruit- 
growing district,  and  special  freight  cars  have  been  added  for  con- 
veyance of  these  crops  to  the  railways  at  rates  lower  than  could 
formerly  be  obtained,  and  at  the  same  time  profitable  to  the  train 
way  company.  And,  fourthly,  the  line  forms  part  of  a  through 
connection  between  the  two  large  cities  of  Toronto,  on  the  North, 
and  Buffalo,  on  the  South,  by  steamboat  connection  at  the  termini 
of  the  line. 

The  line  has  already  been  described  to  you  by  Mr.  W*.  II.  Preece, 
C.B.,  in  his  Paper  at  the  beginning  of  last  session,  in  a  more 
fascinating  way  than  I  can  hope  to  bring  it  before  you.  When  Mr. 
Preece  first  enlivened  us  by  his  presence  at  the  Chicago  Exposit  ion, 
everyone  who  was  bound  to  admit  to  him  that  he  had  not  seen  that 
line  at  the  Falls  felt  somehow  at  once  to  have  lost  half  his  stature. 
Mr.  Preece,  like  all  Englishmen,  when  he  takes  his  seat  in  a  tram- 
car  or  railway  carriage,  likes  to  go  ahead,  and  1  do  not  think  any- 
one could  have  put  a  more  worrying  inquiry  to  Mr.  Preece  than  to 
ask  him  if  he  was  going  back  to  his  hotel  in  Twenty -second  Street 
by  the  elevated  or  so-called  rapid  transit,  line.  I  suppose  our 
suburban  railways  in  the  metropolis,  which  I  hold  are  second  to 
none  in  the  world  for  speed  and  safety,  somewhat  spoil  an  English- 
man for  any  more  tardy  lines. 

While  it  is  evident  that  the  combination  of  fortuitous  conditions 
in  the  Canadian  Falls  line  is  very  exceptional,  yet  I  am  of  opinion 
that,  by  keeping  these  and  other  favourable  conditions  in  view, 
there  are  many  districts  in  our  own  country  where  electric  tram 
lines  could  be  put  down  at  once  with  advantage. 

I  have  drawn  attention  in  my  Paper  to  some  points  in  power 
station  plant,  more  particularly  with  reference  to  fly-wheel  strains 
under  the  exceptionally  sudden  changes  of  load  in  street  tramway 
work,  which  are  sometimes  the  cause  of  serious  mishaps.  The 
ordinary  fluctuations  in  load  are  caused  by  the  starting  or  stopping 
by  chance  of  a  number  of  cars  at  the  same  instant,  the  variations 
being  at  times  from  over  full  load  to  quarter  load  ;  and  the  more 
excessive  fluctuations  are  due  to  short  circuits,  or  the  sudden  re- 
lease of  load  by  automatic  circuit  breakers.  In  one  large  station  of 
4,800  h.p.  I  was  informed  that  the  average  was  20  short  circuits 
per  day.  Most  of  these  were  temporary,  and  caused  either  by 
high  winds  shifting  some  of  the  overhead  gear  or  falling  telegraph 
or  telephone  wires,  but  in  exceptional  cases  caused  by  the  trolley 
wire  itself  breaking  and  falling  on  to  the  rails  or  ground.  An 
overload  or  short  circuit,  when  driving  by  belt,  puts  a  sudden 
brake  on  the  periphery  of  the  fly-wheel  and  a  shearing  strain  on 
the  spokes. 

The  belt,  of  course,  slips,  but  at  times  it  parts]  or  is  thrown  off, 
and  in  the  course  of  its  career  sometimes  damages  the  governor 
and  leaves  the  engine  uncontrolled,  under  which  circumstances  it 
is  rare  if  there  is  time  to  shut  down  before  something  goes  ;  and, 
as  they  tersely  put  it  on  the  other  side,  it  is  best  to  get  behind  a 
pillar  and  await  developments.  The  bending  strains  set  up  in  the 
rim  by  centrifugal  force  in  a  racing  engine  appear  to  have  been 
the  cause  of  more  fractures  of  the  wheel  than  than  the  shearing 
strains.  The  reason  for  wheels  with  one  to  two  thousand  foot-tons 
of  stored  energy  is,  presumably,  to  secure  regulation  of  speed  in 
engines  having  a  small  number  of  steam  admissions  per  unit  of 
time  ;  but  I  think  it  will  be  admitted  that  the  governor  has  more 
chance  of  producing  an  immediate  effect  upon  the  speed  when 
there  are  a  large  number  of  admissions  per  unit  of  time,  and  there 
is  the  additional  advantage  in  the  use  of  much  smaller  and  solid 
fly-wheels  of  approximately  one-tenth  the  stored  energy,  and 
thereforewell  able  to  "stand  the  racket"  with  safety. 

Regarding  the  use  of  belts,  I  think  engineers  in  the  States  are 
coming  to  see  that  it  is  worth  while  to  put  a  little  more  material  in 
the  generators  and  do  without  these  weak  links  in  the  chain  of 
transmission.  At  any  rate,  I  noticed  many  of  the  newer  plans 
were  direct  driven,  with  marine-type  engines. 

I  admit,  that  there  is  something  very  stately  and  imposing  in 
a  long  row  of  trip-gear  engines  with  large  flywheels  and  belts. 
I  enter  very  keenly  int. .  the  enjoyment  of  such  a  sight,  and  am 
also  much  impressed  by  the  number  of  yards  super,  in  sfcom 
brick  outside  the  building,  and  feet  super,  of  floor  inside  ;  but 
when  we  have  to  consider  capital  cost  of  works,  and  adaptability  of 
plant  to  get  down  in  good  shape  to  its  work  under  trying  condi- 
tions with  safety,  we  may  wisely  let  m  rations  take  a 
secondary  place 

Our  corporations  would  do  well  to  study  the  needs  of  the 
people  in  and  around  their  townships  ;  and  I  am  confident  that 
and  judgment  they,  as  business  men,  always  display 
in  schemes  for  the  benefit  of  their  townspeople,  would  lead  them 
:  paying  routes  for  light  railways  not  paralleling  the  ordi- 
nary railways,  and  which  would  not  only  meet  the  needs  of  the  daily 
transference  of  the  population,   bul    take  in  and  out  light  market. 
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freights,  and,  by  affording  healthy  travel,  tend  to  foster  the 
energies  of  their  townspeople.  The  success  of  the  Isle  of  Man 
Electric  Tramway  is  an  indication  that  such  needs  of  the  popula- 
tion do  exist,  and  wh<  n  cat<  red  for  and  fostered,  result  in  benefit 
to  themselves,  the  promoters,  and,  indirectly,  to  the  country  at 
large.  As  I  have  before  pointed  out,  such  lines  create  traffic  of 
themselves,  and  raise  the  value  of  land  and  property  in  the  vicinity. 
1  venture  to  predict  that  if  facilities  for  reasonably  quick  and  cheap 
travel  between  the  suburban  districts  of  our  large  towns  and  out- 
lying  villages  were  afforded  the  masses,  they  would  gladly  avail 
themselves  of  them.  Such  facilities  would  afford  them  enjoyment 
of  open  space,  pure  air,  and  opportunities  of  observing  life  in 
different  grooves  to  their  own,  on  the  one  hand,  and  cheap  carriage 
for  market  produce  on  the  other,  which  could  only  have  a  beneficial 
effect,  and  would  most  probably  bring  about  an  alleviation  of  agri- 
cultural discontent,  and  a  mitigation  of  the  crises  resulting  from 
the  labour  problems  of  the  day.  Speeds  can  be  accelerated  some- 
what in  the  open  country. 

The  recent  proposal  made  by  the  Board  of  Trade  to  the 
Chambers  of  Commerce  and  other  bodies  interested,  to  discuss 
the  question  of  light  railways,  is  an  action  of  much  importance  to 
the  country  at  large,  apart  from  the  consideration  of  systems  of 
travel,  and  one  that  I  am  sure  is  fully  appreciated  by  this  Institu- 
tion. The  questions  of  land,  permanent  way,  signals,  staff,  level 
crossings,  and  fencing  in  where  it  is  not  practicable  for  such  lines 
to  take  the  high  road,  are  to  be  brought  forward.  The  Board  of 
Trade  has  ever  shown  the  most  ready  spirit  to  favour  electrical 
enterprises  in  the  best  interests  of  the  public,  with  due  regard  to 
the  protection  of  property,  as  exemplified  in  electric  lighting  orders 
and  in  the  drawing  up  of  the  present  practical  code  of  regulations 
for  electric  railways;  and  I  have  no  doubt  that  the  question  of 
operating  light  railways  in  suburban,  inter-urban,  and  country 
districts  by  electricity  will  be  thoroughly  brought  forward  bj-  the 
engineering  and  electrical  trades  section  of  the  London  Chamber  of 
Commerce,  in  response  to  the  esteemed  invitation  issued  by  Sir 
Courtenay  Boyle. 

We  can  count  on  our  fingers  the  number  of  electrically  worked 
roads  in  the  United  Kingdom,  and  they  can  only  claim  a  short 
mileage  ;  but  I  beg  to  assure  our  American  cousins  that  this  is  not 
because  we  are  afraid  of  running  into  the  sea.  There  are  more 
people  to  the  square  mile  in  our  large  towns  and  cities  than  in 
more  roomy  America,  and  our  streets  are  not  mapped  out  on 
squared  paper  before  a  town  is  built.  Hence  the  special  character 
that  must  necessarily  pervade  our  designs  in  electric  roads. 

After  all,  mileage  is  not  the  only  gauge  of  advancement.  What 
will  do  for  one  American  city,  generally  speaking,  does  for  a 
second,  a  third,  and  a  thousand.  It  is  refreshing  to  notice  the 
individual  character  in  institutions,  public  works,  and  speech,  that 
obtains  in  the  different  townships  of  our  country,  in  contrast  to 
the  sameness  of  cities  in  the  States.  At  the  same  time  this  means 
more  investigation  into  the  needs  of  the  people  and  design  of  road, 
calling  for  greater  achievements,  although  not  on  so  large  a  scale. 
Taking  the  cities  of  Liverpool  and  London,  for  instance,  we  have 
our  elevated  electric  road,  our  subterranean  electric  road,  and  a 
second  now  building,  which  are  engineering  works  of  the  highest 
order,  and  exceedingly  well  adapted  to  the  necessities  of  our  traffic. 
I  call  these  achievements  to  be  proud  of. 

In  conclusion,  I  may  be  permitted  to  say  that,  while  judging 
Buch  information  as  I  could  bring  to  bear  upon  the  question  as  it 
us  in  this  country  to  be  of  interest  to  our  engineers,  as  it 
certainly  has  been  given  me  with  infinite  open  handedness  and 
cordiality  by  my  American  friends,  I  do  not  cease  to  recognise  the 
great  laboui  of  our  great  engineers  and   electricians 

who  have  frequently  addressed   you   in  this  r n,  and  from  the 

Presidential  chair  in  both  tins   Institution  and  the  Institution  of 

Civil   I  A    whose   indomitable    perseverance  and   energy 

have  led  the  van  in  laying  the  earliest  electric  rails  in  the  I  nited 

I lorn. 
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per  cent.  (1  in  20,  1  in  4,  and  1  in  1*6  respectively),  and  which 
connect  either  the  base  and  summit,  of  a  given  declivity,  or  different 
districts  separated  by  a  mountain  range. 

It  will,  therefore,  not  be  inopportune  if  I  place  before  the 
Institution  a  short  synopsis  of  what  has  been  already  done  in 
Europe  in  that  branch  of  electrical  engineering,  together  with  cer- 
tain conclusions  and  proposals  founded  on  my  own  experience. 

Leaving  aside  for  the  present,  as  being  more  suitable  for 
separate  treatment,  the  question  of  heavy — viz.,  50  to  100  ton- 
electrical  locomotives  for  trunk  railways,  the  working  of  steep 
grades  by  electricity  may  be  considered  under  two  heads — 

1.  By  cable  traction  :  and, 

2.  By  motor  cars  or  locomotives  with  fixed  conductors. 

( '  \ia.l.  Tkactiqn. 

I'p  to  a  recent  period,  steep-grade  cable  railways  in  various  parts- 
of  the  globe,  but  notably  in  Switzerland  and  in  the  Alps  generally, 
where  they  alone  exceed  20  in  number,  have  been  constructed 
for  being  worked  either  by  component  of  gravity  with  water  ballast, 
in  conjunction,  on  some  lines,  with  a  second  or  compensation  cable, 
or  in  some  cases  by  fixed  hydraulic,  gas,  or  steam  motors. 

The  principal  disadvantage  common  to  all  lines  worked  by  com- 
ponent of  gravity  consists  in  the  excessive  additional  dead  load  due 
to  the  water  ballast,  which  entails  not  only  a  great  deal  of  addi- 
tional brake  power  per  se,  but  a  variety  of  complicated  safety  brakes, 
involving  very  careful  manipulation  :  while  the  three  systems  of 
fixed  motors  are  either  uneconomical,  or  unwieldly  and  obsolete. 

The  superior  advantages  of  cable  traction  by  electrical  motors, 
as  compared  with  all  the  other  systems  referred  to,  have  been 
attested  by  three  lines  in  Switzerland,  all  of  which  have  been  con- 
structed within  the  last  four  or  five  years — to  wit,  the  Burgen- 
stock,  on  the  Lake  of  Lucerne  ;  the  Monte  Salvatore,  on  the  Lake 
of  Lugano  :  and  the  Stanserhorn,  near  the  Lake  of  Lucerne, 
which  last  named  was  opened  for  traffic  only  last  year.  It  is  not 
the  purpose  of  this  Paper  to  give  a  detailed  description  of  these 
lines  ;  suffice  it  to  point  out  their  salient,  and  more  especially  their 
electrical,  features. 

(n.)  Bwgenstock. — The  summit  level  of  this  line  is  2,884ft. 
above  the  sea,  the  total  rise  being  1,443ft.  in  a  little  over  1,000 
yards,  the  minimum  grade  32,  and  the  maximum  58  per  cent. 
Electric  motive  power  for  working  the  cable  and  cars  is  obtained 
by  high-tension  (1,600-volt)  transmission  from  a  hj-dro-electric 
power  station  25  miles  distant,  the  output  of  the  two  series- 
coupled  direct-current  Thury  dynamos,  given  by  a  high-pressure 
turbine,  being  40  kilowatts,  or  60  h. p.  Two  corresponding  series- 
coupled  motors  at  the  summit  of  the  cable  railway  drive  the 
cable-winding  drum  through  belt,  countershaft,  and  bevel  gearing  ; 
the  total  reduction  being  700  to  5  revolutions,  or  140  to  1,  corre- 
sponding to  the  regulation  car  speed  of  about  three  miles  per  hour. 
The  car  speed  is  regulated  from  the  motor  station,  and  not  by  the 
driver,  except  in  case  of  emergency. 

(6.)  Mmvt(  Salvatore.— This  line  has  a  summit  level  of  2.' ft., 

the  rise  being  2,000ft.  in  a  length  of  1*2  mile,  the  initial  grade  at 
the  base  17,  and  the  maximum  at  the  summit  00  per  cent.  The 
motor  station  is  situated  midway  up  the  incline,  and  the  power  is 
derived  by  a  2,000-volt  transmission  from  a  large  hydro-electric 
1,500-11.  r.  power  station  five  miles  distant:  the  output  of  the 
Oerlikon  (Brown)  direct  current  generator,  driven  by  a  high- 
pressure  turbine,  being  GO  kilowatts.  The  corresponding  motor 
on  the  line  drives  the  cars  and  cable  in  precisely  the  same  way  as 
on  the  preceding  line,  except  that  the  Salvatore  incline  is  worked 
in  two  sections. 

(c.)  Stanserhoni.  This  line  ascends  an  altitude  of  no  less  than 
6,200ft.  above  sea  level,  and  has  a  total  rise  of  4.570ft.  in  a 
length  of  2'5  miles,  worked  in  three  sections,  having  maximum 
gradients  of  30,  60,  and  62  per  cent,  respectively.  The  requisite 
power  per  car  is  10  H.P.,  and  a  motor  station  is  placed  at  the 
summit  of  each  section.  The  three  Thin  v  motors  actuate  the  wind- 
ing drums  as  before  described,  and  are  fed  from  the  same  power 
station  as  the  Burgenstock  line,  but    by  a  separate  high-tension 

1,000  volt)  transmission  2  5  miles  in  length.  The  total  efficiency 
on  tins,  as  on  the  other  lines,  is  about  60  per  cent. 

{•!.)   Conclusion        The    tlnee    hues,    of    which    1    have    given    a 

iilv  mix   incomplete  mars   a  conspicuous  advance 

ii  cable  tract  ion.     As  compared  with  haulage  by  the  other  systems 

referred  to,  they  show  a  saving  m  car  weight   of  no  less  than  50 

per  tent.,  the  full  car  load,  with  36  passengers,  lane;  in  the  former 

case  12  to  lo  tons,  and  on  the  electnealh  worked  lines  only  6  to 
7  Ions.        \"ain.   the    i-  "I    construction  of  tin-  S«i- 

railways  worked  on  the  older  systems  is  no  less  than  £41,000  per 

u. lie,  whilst  that  of  the  electrical  lull's   is  only   £24,000  per  mile,  or 

in  per  cent,  less      Similarly,  the  working  expenses  on  the  older 

>x.    With    'in'    "t    tWO    exceptions,     between    60    and    SO    per 

cent.,  whereas  tie'  electrical  lines  are  worked  at    to  per  cent,  of 
These  three  lines  also  show  a  remarkable  develop 

in. oil  due  to  electrical  tract pei  »e,  inasmuch  as,  apart  from  the 

unprecedented  gi  idea,  up  to  62  per  cent.,  or  i  m  ii;.  the  length  "t 
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the  incline  has  been  gradually  increased  from   1,000  bo  2,200  and 
4,500  yards,  which,  having!        r<     i     lie  mechanical  work  pel 
c  n  (he  grades,  is  equivalenl  to  14,  20,  and  1 1  a 

the  straight  and  level.   And,  lastly,  the  j  and  sn th- 

ness  oi  electrical  working,  attested  bj  the  Burgenstock  andSalva 
tore  lines,  lias  made  it  possible  to  dispense  on  the  Stanserhorn 
incline  with  t  lie  rack  us*  il  as  a  saf(  ty  fai  ti  r  on  its  two  predecessors; 
so  than  on  Stanserhorn  electrical  traction  has  achieved  the  feai  of 
scaling  Alpine  altitudes  \\  bich,  it  was  hithi  rto  believi  d,  could  i  nly 
be  reached  by  rack  railways  worked  with  special  steam  locomotives, 
such  as  those  used  on  bhe  i  ■  mountain  Pilatus,  at  more 

than  double  the  cost  per  train  mile. 

Ti;  v n    bi    M i;    Cabs    ob   Locomotives   wtih   Fixed  Cos 

1  ■  >  -    ! 

The  first  steep-grade  railway  worked  by  electrical  traction  with 
fixed  conduct!  rs  in  Eun  pe  was  tin'  Florence  and  Fiesole  line, 
opened  in  1891.  It  was  in  succession  followed  by  the  Murren 
mountain  railway,  in  Switzerland,  opposite  tin-  Jungfrau  ;  by  the 
Saleve  line,  in  Savoy  (near  Geneva)  ;  by  the  Genoa,  and  thou 
by  the  Zurich  steep  grade  road  railways  ;  and  quite  recently  by  a 
similar  line  at  Barmen,  in  Rhenish  Prussia. 

i  If  these  lines,  those  of  Florence,  Murren,  Genoa,  and  Zurich 
have  continuous  grades  of  8,  5,  7.  and  (i  per  cent,  respectively,  and 
are  worked  as  simple  adhesion  lines,  null  overhead  contact  wins, 
and  return  circuit  by  the  electrically  bonded  rails  ;  while  the  Saleve 
ami  Barmen  lines,  having  continuous  inclines  of  25  and  18  per 
cent.,  or  1  in  4  and  1  in  ti  respectively,  are  worked  with  the  aid  of 
.  and  the  former  has  an  outside  conductor  rail  in  the  shape 
of  an  inverted  ordinary  flange  rail,  while  the  latter  has  overhead 
contact.  The  Murren  line  is  the  only  one  worked  with  electrical 
locomotives  ;  all  the  others  are  worked  by  single  motor  cars. 

(<(.)  At  F/or ,  the  power  station,  situated  at  the  foot  of  the 

incline,  comprises  three  Tosi  boilers,  three  Oerlikon  vertical  com- 
pound 90-h.p.  engines,  and  three  belt-driven  Edison  bipolar 
dynamos  with  a  total  effective  power  of  '245  ii.p.,  equal  to  93  per 
cent,  efficiency.  The  12  motor  cars  are  each  fitted  with  two  20-h.p. 
spring-suspended  and  series-coupled  Sprague-Edison  motors,  the 
original  ones  having  double-reduction,  the  more  recent  ones  single- 
reduction  spur  gearing.  The  contact  is  by  trolley  wheel  and  pole, 
and  the  total  efficiency  of  the  system  is  u'G  per  cent. 

(6.)  On  the  Murren  railwaj7,  whose  altitude  is  5,300ft.  above  sea 
level,  power  is  generated  by  a  high-pressure  turbine,  which  drives 
a  direct-coupled  Oerlikon  (Brown)  bipolar  dynamo  of  120  H.p.  The 
power  station  is  situated  about  midway  of  the  line,  the  power  being 
derived  from  the  torrent  of  the  celebrated  Staubbach  Fall.  The 
four  locomotives  weigh  7 '5  tons  each,  and  carry  two  30-H.e.  single- 
reduction  spur-geared  motors  ;  the  tractive  force  of  each  loco- 
motive being  about  one-third  of  its  weight,  and  the  total  efficiency 
of  the  system  08  per  cent. 

(c.)  The  power  station  of  the  Mont  Salive  line  (summit  level, 
3,700ft.  above  the  sea)  is  situated  about  a  mile  from  the  line,  and 
comprises  two  low-pressure  turbines  and  two  separately-excited 
Thury  multipolar  dynamos  mounted  on  the  vertical  turbine  shafts, 
and  giving,  at  the  low  turbine  speed,  500  H.r.,  or  only  a  quarter  of 
their  combined  normal  output  of  2,000  H.p.  The  12  motorcars 
are  each  fitted  with  two  30-h.p.  four-pole  Thury  motors,  with 
double  spur  gear  reduction,  and  current  is  taken  from  the  outside 
conductor  rail  by  metallic  slide-contact  shoes.  Owing  chierly  to 
the  unnecessarily  heavy  gearing,  the  total  efficiency  is  only  about 
52  per  cent. 

<</.)  At  tleiKjo.  the  power  station  is  about  13  mile  distant  from 
the  line,  and  contains  at  present  two  boilers,  two  compound  con- 
densing Tosi  160  14-h.p.  engines,  and  two  belt-driven  110-kilowatt 
Siemens  inner-pole  dynamos.  The  present  line,  which  is  the 
nucleus  of  a  projected  suburban  system,  is  worked  by  six  cars,  each 
fitted  with  two  16-H.P.  Siemens  motors  ;  the  reduction  being  10  to 
1,  by  chain  and  toothed  wheel.  Current  is  taken  from  the  over- 
head wire  by  two  Siemens  and  Halske's  rectangular  metallic  contact 
frames. 

(e.)  The  Zw  u  h  power  station  is  placed  at  the  upper  end  of  the 
line,  and  comprises  two  boilers,  two  100-H.p.  Oerlikon  vertical 
engines  and  dynamos,  together  with  an  accumulator  battery  of  300 
Tudor  cells  for  compensating  the  variations  of  load  of  the  steam 
engine.  The  12  motor  cars  are  each  fitted  with  two  12-H.P.  Oerlikon 
motors.     The  total  efficiency  of  the  line  is  (i.">  per  cent. 

(/.)  At  Barmen,  the  power  station  is  situated  at  the  foot  of  the 
incline,  and  contains  two  225-h.p.  compound  condensing  engines 
driving  direct  two  Siemens  inner-pole  rung  dynamos,  whose  output 
is  155  kilowatts  each.  The  line  is  worked  by  10  motor  cars,  each 
provided  with  two  36-H.P.  Siemens  motors,  which,  by  single  spur 
gearing,  actuate  the  rack  pinions  mounted  direct  on  the  ear  axles. 
The  total  efficiency  is,  like  that  of  the  other  lines,  from  60  to  65 
per  cent. 

({/.)   (  It  is  seen  that   the  primary  generating  power 

is   steam    on    the    Florence,    Genoa,    Zurich,    and    Barmen,    and 


hydraulic  on  the  Mi  lines;  the  dyn 

being  direct    [riven   in  four,  and  indirect  in  the  other  two 

Notwithstanding  bhe  high lei  in  [to  '.-.    ind  Swi 

much  a-.  30s.   per  to  les   on  the  FL » 

and   Zurich   hues,    the   ru 
l  5d    per  ear  mile;  while  the  total  working  i 
administration   and   renewals,   are   within   7  5d.    per  car   i 
about  50  per  cent,  of  the  receipts.   On  the  Murren  and  Saleve  lines, 

the  cost   of  hydraulic  power  per  annum  is,  of  i "se,  restricted 

onlj  to  wages  and  repairs.      In  I  hi 

do  not  e  fcei  d    10  per  cenl  in  thi 

latter  they  are  as  much  as  80  |"  i    cent.,  this  high  rate  bi  ii 
chiefly  to  inadequate  fares.      i.  specially  noteworthy  feature  is  the 
I  steady  speed  of  i  ighl  to  10  miles  per  hour  with  which  moti 

i  run    up   the    steep   adhesion    inclines   of  Ii,    7,   .and    8    per   ci 

•  Zurich,  Genoa,  and   Florence  ;  while  on  the  descent   a  speed  of 

even  15  miles  per  hour  has   proved    perfectly  safe,  in   conjunction 

with  the  powerful  and  instantaneous  action  of  the  i  li 

brake  constituted  by  the  motors  actinic  as  dynamos  on  the  descent, 
although,  for  all  ordinary  purposes,  even  the  mechanical  brake 
alone  suffices  to  stop  the  ear  within  its  own  length. 

As  regards  the  comparative  working  cost  of  steep-grade  adli 
or  rack  railways  by  steam  and  by  electricity,  I  can  affirm  from  my 
own  experience,  as  well  as  from  every  other  ease  which  I  have  had 
occasion  to  investigate,  that,  irrespective  of  the  immensely  greater 
elasticity  of  the  service,  and,  consequently,  the  far  more  rapid 
development  of  the  traffic,  electrical  working  ensures  an  economy 
of  at  least  50  per  cent,  as  compared  with  steam. 

(  '.  KNKR  AL    CONCIiUSIl  INS. 

With  regard  to  electrical  traction  on  flat,  as  well  as  steep-grade, 
lines  generally,  I  am  led  to  the  following  conclusions  : — 

Direct  and  Indirect  Driving  of  Gen erators.— Although  direct 
driving,  whether  by  steam  engines  or  by  turbines,  is  the  ideal 
standard,  and  therefore  always  preferable,  it  cannot,  for  tractive 
purposes,  be  laid  down  as  a  dictum  a.  priori.  <  >n  lines  having 
steep,  and  more  especially  alternately  rising  and  falling  grades 
coinciding  with  sharp  curves,  an  intermittent  traffic,  and  frequent 
stoppages,  the  variations  of  load  are  so  great  and  so  rapid — often 
from  zero  to  maximum  in  the  space  of  one  minute — that  vertical 
high-speed  engines  suitable  for  direct  driving  generally  work 
very  uneconomically.  This  is,  e.g.,  the  case  at  Florence,  and  in 
an  even  greater  degree  at  Marseilles,  where  the  high-speed  direct- 
driving  engines  had  actually  to  be  replaced  by  horizontal  low- 
speed  Corliss  engines,  with  belt  driving.  In  the  case  of  hydraulic 
power,  high-pressure  turbines  always  admit  of  economical  direct 
driving,  whereas  low-pressure  turbines  involve  for  direct  driving 
proportionately  larger  dynamos,  giving  only  part  of  their  normal 
output,  so  that  here,  too,  indirect  driving  by  gearing  or  belt  is 
generally  more  economical.  The  same  applies  where  gas  engines 
are  used. 

Steam,  Sydraulie,  and  Gas  Generating  Power.— The  first 
cost  of  an  hydro-electric  installation  often  exceeds  that  of  steam 
plant,  more  especially  in  the  case  of  a  variable  volume  and  small 
head  of  water,  involving  the  use  of  low-pressure  turbines.  High- 
pressure  turbine  installations  are  always  preferable  and  more 
economical.  Where  cheap  hydraulic  'power  is  not  available  within 
a  distance  of  about  four  miles  from  the  line,  and  fuel  is  dear,  gas 
manufactured  on  the  spot  is  much  more  economical  than  steam 
power. 

Conductivity  of  Rails. — Where  the  rails  serve  as  return  circuit, 
the  ordinary  fish-plates  should  have  the  same  sectional  area  as  the 
rails,  so  that,  together  with  stout  fastenings,  they  make  a  joint  as 
stiff  as  the  rail  itself.  In  this  way,  and  especially  when  laid  on 
metallic  sleepers,  the  permanent  way  gives  80  per  cent,  of  the 
required  conductivity  at  the  joints  ;  so  that  only  20  per  cent,  has 
to  be  made  up  by  copper  bonding,  />Iuh  an  adequate  margin  of,  say, 
10  per  cent.  Solidity,  compactness,  and  careful  maintenance  of 
permanent  way,  as  is  usually  found  on  electrical  lines,  as  well  as 
on  railways  generally  in  Europe,  go  far  to  make  up  for  the  elaborate 
copper  bonding  which  the  often  defective  condition  of  permanent 
way  necessitates  on  American  lines.  It  is  for  the  same  reason 
that  electrolytic  action  on  gas  and  water  pipes,  which  is  so  common 
a  phenomenon  in  the  States,  is  practically  unknown  in  Europe. 

Conductor  Rail. — Where  a  conductor  rail  is  used,  it  should  pre- 
ferably be  placed  outside,  instead  of  inside  the  ordinary  rails, 
because  the  outside  conductor  obviates  all  complications,  and  the 
contingency  of  short  circuit  at  points  and  crossings.  I  In  specially 
steep  grades,  involving  the  use  of  a  central  rack,  the  rack  rail  or 
bar  itself,  having  continuous  contact  with  the  pinion  wheels,  con- 
stitutor an  excellent  conductor,  provided  it  lie  effectually  insulated 
from  the  sleepers  by  porcelain  bells  serving  as  supports. 

Overhead  TroUey  Wheel  and  Slidt  Contact  Contact  by  a  trolley 
wheel  whose  spindle  is  rigidly  held  by  the  trolley  pole  is  suitable 
for  linos  on  which  straight  sections  and  Bat  curves  predominate  ; 

but    for  lines   with    numerous   and    sharp    curves,    the    recta 

le-contact  frame,  as  ustd  by  Messrs.  Siemens 
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and  Halske  on  their  overhead  lines,  is  far  preferable.  It  is  lighter 
and  more  pleasing  in  appearance  than  either  the  rigid  trolley,  the 
flexible  South  Staffordshire  trolley,  or  the  slide-contact  bars  used 
on  the  Isle  of  Man  line.  It  obviates,  moreover,  many  of  the 
objectionable  cross  and  diagonal  wires,  and  hence  the  infinite 
variety  and  complexity  of  fastenings  which  the  use  of  the  rigid 
trolley  wheel  involves,  and  many  of  which,  however  neat  as 
mechanical  contrivances  per  se,  are  not  exactly  ornamental  objects 
when  suspended  at  an  height  of  only  20/t.  above  the  roadway. 
The  only  defect  to  which  the  Siemens  slide  contact  is  subject 
consists  in  the  upper,  slightly  arched,  and,  of  course,  renewable 
contact  side  of  the  frame  being  liable  to  become  grooved,  where- 
by the  easy  play  to  right  and  left  of  the  contact  wire  is  im- 
paired ;  but  this  defect  can  be  easily  remedied  by  employing 
material  of  adequate  resistance.  Another  and  very  simple  form  of 
slide  contact  is  that  used  on  an  electric  road  railway  from  the 
Lake  of  Lucerne  to  the  foot  of  Stanserhorn,  and  consisting  in  a 
crescent-shaped  grooved  contact  piece  of  bronze,  which  is  loosely 
hinged  to  the  trolley  pole,  and  thus,  in  conjunction  with  the  lateral 
play  of  the  pole,  adjusts  itself  to  the  sinuosities  of  the  line. 

Underground  Contact  and  Accumulator  Cars. — It  is  generally 
recognised  that  the  overhead  trolley  system,  which  in  reality  is 
only  a  makeshift,  is  unsuited  for  the  central  parts  of  the  large 
towns,  and  a  fortiori  of  the  metropolis  of  this  country  ;  and  the 
same  applies  equally  to  the  other  largest  capitals  of  Europe — to 
■wit,  Paris,  Berlin,  and  Vienna.  In  these  cases  the  conduit 
system  or  accumulator  cars  are  therefore  at  present  the  only 
practicable  solution  of  the  problem.  In  Europe  the  conduit 
system,  whether  it  be  that  of  Buda-Pesth,  or  with  a  central  slot, 
may  be  estimated  to  cost  complete  £10,000  per  mile  and 
upwards,  according  to  local  conditions,  though  this  is  not  too 
costly,  having  regard  to  the  enormous  traffic  in  large  towns  ; 
but  its  efficient  working  presupposes,  among  other  things,  very 
perfect  drainage  of  the  trench.  As  regards  accumulator  cars, 
they  would  really  constitute  an  ideal  form  of  electrical  tramway 
traction,  if  the  present  car-weight  of  12  to  15  tons,  and  the  power 
and  traction  expenses  of  8d.  to  lOd.  per  car  mile,  could  be  reduced 
to  half.  As  a  case  in  point  may  be  quoted  the  unwieldy  accumu- 
lator cars  which  run  on  the  Madeleine  and  St.  Denis  Tramway  in 
Paris,  and  give  fairly  satisfactory  results;  but  which,  owing  to  their 
heavy  weight,  are  not  infrequently  deficient  in  torque  on  the  long 
1  in  20  grades,  when  the  motors  become  saturated.  The  overhead 
system,  on  the  other  hand,  is  very  well  adapted  for  suburban  tram- 
ways, and  eminently  so  fur  light  railways  and  road  railways  in  the 
country.  The  cost  of  such  road  railways,  if  constructed  on  the 
metre  or  3ft.  3in.  gauge,  can  well  be  kept  within  £6,000  per  mile, 
including  electrical  equipment  ;  and  the  already  quoted  road  rail- 
way from  the  Lake  of  Lucerne  to  the  foot  of  Stanserhorn,  which 
only  cost  £4,500  per  mile,  as  well  as  another  similar  line  near  Bale, 
have  demonstrated  what  a  cheap  and  convenient  motor  car  service 
can  do  in  essentially  agricultural  districts. 

Gearlesi  o,,,l  Geared  Motors. — Gearless  motors  are  eminently 
suitable  for  high  epeeds,  while  for  low  speeds  they  require  to  be  of 
inconveniently  large  size.  For  geared  motors  single  reduction  is, 
of  course,  always  preferable,  although  on  exceptionally  steep  grades, 
where  the  motors  have  to  develop  their  maximum  power  at  mini- 
mum car  speed,  double  reduction  may  in  some  cases  be  unavoid- 
able. In  any  case,  spur  gearing  is  always  preferable  to  worm 
<>r  chain  motion,  both  of  which  involve  too  much  friction 
and  consequent  loss  of  power. 

Patalld    o„,i   Seii-s    Coupling   oj     V  <  n  .     This  much-debated 

ton  cannol    be  decided  apriori,    bul   depends  on  individual 

cases.      For  level  oi    ea   .   grade    lines,   parallel   coupling  is   more 

suitable;  whereas  on  steep  grades,  where  starting  requires  always 

the  maximum  torque,  series  coupling  is  generally  called  for. 

1  ariati    <    oj    Load.     On  lines  with  steep  or  rising  and  falling 

,l"  >e  variations  cannot  be  mitigated,  much  less  equalised? 

simply  by  increasing  the  number  of  cars  or  nuns  on  the  line,  since 

ed  not  only  by  the  varying  traffic,  but  by  the 

varying  grades  and  curves,  and  by  the  varying  degrees  of  adhesion, 

more   especially  in  starting.     Where  separately  excited  dynamos 

d,  a   partial  means  •>!  compensating  the  variations  o)   load 

'■'■'H   I «'".  thai  of  varying  the  excitation  by  the  main 

1  '"""'    I-     ng  thn  .:       i  :citi  r.      Bui    the    mo  it    effeotual 

"'  ac  umulator  battery,  which  absorbs 

1  demand  on  ,i,,.  i, ,,,.. 

'"  oakes  up  v.i  ,],,. 

'"""  engine  and  erator  can  always  rim  at   full  and  constant 

1        lator  batterie    havi    nil  ;  .    ,,,,    as 

■ ic  d  worl 

1,111  '  I    / '  n  i  1 1 .  i      :      Isle  ol 

Man,  and  well  n  pay  the  additional  Hi  I  ooi  i  ol 

and    Hi  mat  <  Hitliei  a  tous  current 

tion       Bul 

ed  in 


notably  to  the  persevering  efforts  of  such  constructors  as  Messrs. 
Brown,  Boveri  and  Co.,  it  may  be  confidently  predicted  that,  as  in 
lighting  installations  and  in  power  transmissions  for  industrial  pur- 
poses, so  also  in  electrical  traction  alternate  is  destined  to  supplant 
continuous  current.  Alternate  current,  whether  single  or  multi- 
phase, will  not  only  admit  of  electrical  traction  being  applied  over 
much  longer  distances  than  is  economically  possible  with  con- 
tinuous current,  but  it  will  ensure  a  saving  of  something  like  30 
per  cent,  in  the  weight  of  dynamos  and  motors,  irrespective  of  the 
•saving  in  copper  of  feed  and  contact  wires,  and  will  thus  consider- 
ably simplify  and  cheapen  electrical  installation  and  equipment  for 
tractive  purposes.  But,  whether  by  alternate  or  by  direct  current, 
on  flat  as  on  steep-grade  lines,  on  so-called  light  railways  as  on 
tramroads  in  town  and  country,  we  may  be  well  assured  that  elec- 
trical traction  in  its  various  forms  has,  both  in  this  United  King- 
dom and  throughout  Europe,  a  brilliant  and  triumphant  future. 


THE  MODERN  DEVELOPMENT  OF  THE  GAS  ENGINE.* 

An  interesting  Paper  on  the  above  subject  was  read  on  Saturday 
week  before  the  members  of  the  Manchester  Association  of  Engi- 
neers, by  Mr.  James  Atkinson.  The  Paper,  which  was  illustrated 
by  numerous  diagrams,  first  dealt  with  three  epochs  of  the  "  Otto  " 
gas  engines,  of  which  three  diagrams  were  given,  showing  the  great 
reduction  in  the  gas  consumption  which  had  been  effected  during 
the  last  14  years.  The  "differential"  and  "cycle"  gas  engine, 
invented  by  the  author,  were  next  described,  after  which  the 
reasons  for  the  recent  greatly  improved  consumption  in  the  Crossley 
"  Otto  "  engine  were  explained  and  shown  to  be  mainly  due  to  the 
scavenging  arrangement  for  getting  rid  of  the  burnt  gases  entirely, 
which  was  a  recent  invention  of  Mr.  Crossley  and  the  author.  The 
means  for  getting  rid  of  the  burnt  gases  left  in  the  cylinder  at 
the  end  of  the  exhaust  stroke  were  described  in  detail.  By 
an  alteration  in  the  position  at  which  the  exhaust  valve 
in  an  ordinary  "  Otto  "  engine  would  be  closed  and  the 
admission  valve  would  be  opened,  the  improved  engine  was  so 
arranged  that  for  a  quarter  of  a  revolution  the  air  valve  and 
the  exhaust  valve  were  both  open  at  the  same  time.  The  improved 
engine  was  fitted  with  a  long  exhaust  pipe,  an  average  length  of 
about  65ft.  being  found  the  most  suitable.  When  the  exhaust  valve 
was  opened,  there  was  some  301b.  to  401b.  pressure  in  the  cylinder. 
The  energy  stored  up  in  this  cylinder  full  of  hot  gases  was  utilised 
in  putting  in  motion  a  long  column  of  exhaust  gases  in  the  exhaust 
pipe.  When,  therefore,  the  piston  commenced  to  slow  down,  after 
the  middle  of  the  exhaust  stroke,  the  column  of  gases  being  in 
motion  caused  a  reduction  of  pressure  in  the  cylinder,  the  re- 
duction being  accentuated  whilst  the  crank  was  passing  from  one 
position  to  another,  during  which  time  there  was  a  partial  vacuum 
in  the  cylinder.  Both  the  admission  valve  and  the  exhaust  valve 
being  open  at  the  same  time,  a  strong  current  of  air  was  drawn 
through  the  end  of  the  cylinder,  sweeping  out  the  burnt  products 
and  replacing  them  with  pure  air.  It  was,  however,  necessary  to 
so  shape  the  end  of  the  cylinder  that  the  burnt  gases  were  com- 
pletely swept  out.  As  soon  as  the  burnt  gases  were  replaced  with 
pure  air,  the  gas  valve  was  also  opened,  and  an  explosive  mixture 
was  drawn  in  during  the  suction  stroke,  the  cylinder  being  thus 
filled  entirely  with  pure  air  and  combustible  gases.  The  effect  of 
this  was  shown  by  moans  of  a  diagram,  which  represented  a  mean 
pressure  of  !ts-75|h.,  and  bringing  t  he  consumpl  ion  of  gas  per  brake 
horse  power  per  hour  down  to  16 '487  cubic  feet.  Phis  was  an 
enormous  reduction,  being  the  greatest  ever  made  by  any  single 
improvement  in  the  gas  engine,  and  the  consumption  was  not  more 
than  half  the  amount  required  formerly.  Incidentally,  there  were 
other  advantages  in  the  improved  engine.  It  was  known  that  an 
ordinary  type  Otto  engine,  working  for  long  periods  at  its  maximum 
power,  would  not  give  as  much  power  when  thoroughly  hoi  as 
shortly  after  it  was  b  tar  ted.  In  the  improved  <>tt"  engine,  how 
ever,  owing  probably  mainly  to  such  a  considerable  volume  of 
cold  air  being  drawn  through  the  combustion  chamber,  this 
engine  continued  to  work  as  satisfactorily  for  any  length  of  time 
as  it  did  on  starting.  In  Bome  instances  an  engine  had  been 
allowed  to  run  on  a  brake  tin-  whole  day,  and  at  the  termination  a 
brake  testhad  been  made  which  proved  that  the  engine  was  giving 

ai     tnuoh    power  as    at    start  hu;.    and    with   as   low     a    consumption 

of  gas.  When  engines  were  worked  with  weak  gases,  suon  as 
Dowson  gas,  trouble  had  sometimes  been  experienced  when  the 
gai   »:i  ■  i  "'i  hi  i  is  not  so  rich  as  it  ought  to  have  been,  owing  either 

mtable  fuel   being  used,  or  the   gas   generator  not 
.    perlj    mans      I       rhe    mixture   being  too  uninflammable 

and   often  caused    i   nil  ions  in  the  exhaust  or  air 
With  the  improved   engine,  nowi  er  quantity  of 

,    pel  revoluti sould  be  gol  into  the  cylinder  and  tati  ]  i  toril] 

r,  in-  higher  mean  pi  I  ioallj  complete  mi 
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m unity  fn mi  the  troubles  referred  to.  Ignition  was  also  made  more 
certain  and  regular  from  there  being  no  waste  gases  mixed  with  the 
exploa  ve  mixture.  At  the  first  glance  it  would  be  supposed  that 
tlie  improved  engine  required  to  be  more  strongly  consti 
than  .'in  ordinary  Otto  engine,  but  this  was  not  the  case.  When 
gas  engin  s  were  working  unsatisfactorily  as,  For  instance,  with 
the  ig  .it inn  tube  rather  too  cold  they  occasionally  missed  igniting 
a  charge  Sometimes  this  might  go  on  for  several  revolutions, 
until  finally  a  cold  charge  of  pure  gas  and  air  was  ignited,  and  an 
abn  irmally  large  diagram  was  given.  \s  several  charges  ha  1 
been  drawn  through  without  being  ignited,  the  cylinder  was  cold, 

and  the  weight  of  <_'is  and  air  enclosed  was  greater  than  if  the 
engine  were  working  normally,  the  consequence  being  that  under 
such  circumstances  it  was  possible  to  get  a  certain  maximum 
strain  which  wan  the  same  for  any  engine,  and  this  maximum 
strain  was  not  alt.  eted  by  the  improvements.  It  was,  therefore, 
necessary  to  make  all  gas  engines  strong  enough  to  stand  this 
possibly  he  ivy  strain,  so  that,  though  a  higher  initial  pressure 
wis  obtained  in  the  improved  engine,  it  was  not  necessary  to 
strengthen  any  of  the  parts  beyond  what  would  in  any  case  be 
required,  the  maximum  possible  strain  being  proportional  to  the 
compression  pressure.  The  improved  engine  did  not  expand  the 
charge  beyond  the  original  volume  before  compression,  and  in 
this  direction  still  further  improvement  might  be  obtained,  though 
this  was  hardly  probable.  A  rough  trial  had  been  made  with 
an  engine,  closing  the  admission  valve  earlier,  so  as  not  to  till  up 
the  cylinder  at  the  end  of  the  suction  stroke.  From  experiments 
made,  theie  did  not,  however,  appear  to  be  any  economy  in  reduc- 
ing this  charge,  though  it  must  be  admitted  that  the  trial  was  not 
in  ide  as  completely  as  it  might  have  been.  They  must  bear  in 
mind  that,  by  increasing  the  expansion  in  this  or  any  other  way,  a 
larger  cylinder  and  engine  per  unit  of  power  was  required.  Con- 
sequently, the  mechanical  efficiency  could  not  be  as  good,  and  from 
a  commercial  standpoint  cost  of  engine  per  unit  of  p  iwer  was  an 
important  element.  All  things  considered,  and  bearing  in  mind 
the  excellent  results  obtained,  it  was  very  doubtful  whether  any 
material  all-round  gain  could  be  made  in  this  way. 

In  the  discussion  following  the  reading  of  the  Paper,  Mr. 
Jenkins,  after  remarking  that  the  costliness  of  gas  retarded  the 
introduction  of  gas-engines,  which  might  be  very  usefully  adopted 
for  a  great  many  purposes,  said  he  would  like  to  know  whether  the 
increase  of  compression  pressure  from  40  to  79  had  any  de'ri- 
mental  effect  upon  the  mechanical  efficiency  of  the  gas-engines 
when  working  at  reduced  pressures.  Mr.  Fulton,  commenting 
upon  the  introduction  of  the  long  exhaust  pipe,  said  that  if  this 
had  necessarily  to  be  made  straight  it  would  be  impracticable  in 
some  situations  where  this  could  not  be  done.  He  thought  that 
with  this  pipe  the  increased  friction  in  the  pumped-out  air  when 
getting  away  would  tend  to  throw  still  more  load  upon  the  piston 
in  expelling  the  air,  and  as  to  the  method  of  getting  rid  of  residual 
products  it  might  possibly  happen  that  some  of  those  products 
would  on  the  incharging  stroke  be  drawn  luck  from  the  exhaust 
pipe  into  the  cylinder.  Mr.  Saxon  observed  that,  in  his  opinion, 
the  brake  efficiency  of  a  gas  engine  would  not  equal  that  of  the 
steam  engine.  It  was  a  very  peculiar  feature  in  Messrs.  Atkinson  and 
Crossley's  gas  engine  that  the  exhaust  opened  so  early  and  closed 
so  late,  and  the  getting  rid  of  burnt  gases  was  certainly  effected  in 
a  praiseworthy  manner.  Mr.  Craven,  in  giving  some  interesting 
particulars  of  the  working  of  a  20-horse  gas  engine,  made  by 
Crossley,  and  developing  30  ii  P.,  which  he  had  put  down  in  his 
works,  said  this  engine  drove  a  L5-ton  overhead  rope-driven 
travelling  crane,  and  about  40  machine  tools  of  various  kinds. 
The  gas  consumed  in  the  engine  was  500ft.  per  hour,  and  at  2s.  lid. 
per  1,000  cubic  feet  the  cost  equalled  Ad.  per  horse-power  per 
hour.  Mr.  E.  Constantine  observed  that,  though  testing  by  the 
brake  was,  no  doubt,  the  right  way,  they  must  also  consider  the 
indicated  horse-power.  An  Otto  engine,  consuming  I C.  cubic 
feet  of  gas  per  indicated  horse-power,  cost  about  0  Id.  per  indi- 
cated horse-power  per  hour,  taking  the  charge  for  gas  at 
lis.  lid.  per  1,000  cubic  feet;  whilst  a  steam  engine,  using 
401b.  of  steam  per  horse-power,  evaporating  81b.  of  water  per 
lib.  of  coal,  would  cost  04d.,  at  15s.  per  Ion  of  coal.  A 
large    cotton    mill    engine    averaged    0  138d.,    whilst    a    trio 

u    engine,    consuming    141b.   of    steam   per  indii 
power,  and  evaporating  91b.  of  water  per  lib.  of  coal,  cost  0-125d. 
per  indicated  horse-power  per  hour.      The  President    (Mr.  Thomas 
Daniels)   recommended   the  adoption  of  gas  engines  for  separate 
bays    in   a   locomotive   or   machine  works.      Mr.    Atkinson,    reply- 
ing   upon   the  discussion,    said    that,    with     regard    to    the   increase 
in   compression  from  4011).    to  701b.,  he   might    observe  that  in  the 
former  case  it  was  difficult  to  keep  the  slides  of  the  engine  , 
and   this    necessitated   a   limit   being  placed  to   the   compn 
pressures.      When    the  slide  was  done   away  with,  and  the  ignition 
tubes  introduced,  no  difficulty  was  experienced  in- getting  the  higher 
pressures.      The  exhaust  pipes  in  the  present  engine  could  be  made 
with   any  reasonable   number  of   bends,   but  no  elbows  must  be 
introduced. 
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The  following  Paper  will  be  further  discussed  :     "The 
Machinery  of  War-Ships,"  by  Albeit  .1.  Durston.     After 
which  the  following  Paper  will  he  read,  time  peine 
"Colliery  Surface-Works,"  by  Edward  B.  Wain. 
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8p.m.     Ordinary   Meeting.     The   following   Paper   will    he 
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*,*  Particulars  of  meetings  to  be  held  or  Papers  to  lie  real   : 
Scientific   Societies  during   the  ensuing   week    should   reach    u-   net   later 
than  Thursday,  6  p.m. 


The  Bochum-Herne  (Westphalia)  Electric  Tramway. — The 
official  tests  of  this  line  took  place  on  October  20th,  the  Post 
Office,  the  railway  Directors,  the  provincial  authorities,  the 
town  of  Bochum,  and  the  Verein  Deutsch  Electrotechniker 
being  represented.  It  is  a  line  of  the  ordinary  type,  overhead 
conductors,  divided  into  sections,  and  7km.  long,  return  being 
by  the  rails,  which  are  thoroughly  bonded  and  cross-eonuected, 
so  as  to  avoid  evil  effects  from  a  faulty  junction.  The  way  is 
raised  15cm.  above  the  road,  which  is  very  wide,  causing 
other  conveyances  to  keep  off  the  tramway  as  a  general  rule, 
and  permits  the  speed  on  the  open  road  to  be  made  as  high  as 
30km.  per  hour,  about  17  miles.  The  cars  run  at  this  speed 
very  smoothly  and  easily.  The  motors  are  geared  down  by 
chain  gearing,  which  works  almost  silently.  The  technical 
questions  to  be  settled,  which  alone  concern  us,  were  the  dis- 
turbance of  the  telephones  and  the  danger  to  the  telephone 
subscribers  from  accidental  contact  of  their  wires  with  the  line. 
It  was  found  that  even  when  no  car  was  on  the  line  a  noise  was 
heard  in  the  telephone,  which  increased  when  a  oar  Btarted, 
and  every  stop  was  distinctly  audible,  becoming  worse  and  worse 
as  the  cars  got  further  the  stat .due  to  the  fact  that 

the  telephone  line  and  the  train. lay  run  parallel  to  one  air 

When  many  cars  were  running  conversation  between  Bochum 
and  Heme  became  very  diffioult.  The  difficulty  <>f  protecting 
the  wires  from  contact  is  great,  especially  when  both  are  on  the 
same  side  of  the  road  ;  a  falling  pole  might  easily  do  the 
mischief.  There  was  a  general  concensus  of  opinion  that  the 
telephone  wires  would  have  to  be  moved. 
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THE  PHYSICAL  SOCIETY. 

The  Physical  Society  of  Loudon  lias  during  the  last  few 
years  shown  signs  of  activity  uncommon  in  well-established 
scientific  institutions.  These,  when  once  well  started,  gene- 
rally develop  by  degrees,  and  sometimes  gradually  degenerate. 
The  Physical  Society,  after  many  years  of  quiet,  useful  and 
unassuming  work,  recently  began  to  set  its  house  in  order,  to 
reorganise  its  methods,  to  establish  a  Journal  which  will  con- 
tain not  only  its  own  proceedings  but  a  series  of  abstracts 
of  recent  physical  work,  and  finally  to  change  its  place 
of  meeting  from  South  Kensington  to  Piccadilly.  After 
three  meetings  in  its  new  quarters  it  is  evident  that  the 
facilities  afforded  by  the  Royal  College  of  Science  for  easy 
access  by  the  Metropolitan  Railway  and  for  experimental 
demonstrations,  are  more  than  counterbalanced  by  the 
central  position  of  Burlington  House,  and  the  prestige  which 
the  Society  now  acquires  by  association  with  the  other 
learned  societies  which  have  quarters  allotted  to  them  in  this 
building.  The  Physical  Society  is  indebted  to  the  Chemical 
Society  for  the  use  of  its  admirable  rooms,  and,  t  bough  it 
never  was  in  any  sense  a  South  Kensington  affair,  it  now  enjoj  - 
an  independence  which  must  prove  to  be  of  great  value  to  its 
work. 

The  meetings  of  the  Physical  Society  of  London  are 
remarkable  in  many  respects.  The  range  which  is  Covered 
by  the  Papers  is  very  wide  and  touch  -  mathematics  on  one 
side,  chemistry  on  another,  and  electrical  engineering,  and 
a]  application  of  physical  science  in  turns. 
The  monotonous  droning  out  of  a  long  Paper  is  almost 
unknown,  and  two,  if  not  three  or  lour,  different  subji  i 
considered  at   each   met  tin        I?]        t]  ion  oi  the  com 

mercial   element    is   accomplished  apparently   uncou  ciously, 
under  the  influi  iu.  i  the  true  scientific  spirit  which 

is  always  present.     In  bo  far  a    elt     rical  mattei     are  dealt 
with,  the  Phj  lioal  801  ii  tj  1  -  to  th    I  1  tri<  al 

I  Ingi 1  as  the  <  is  to  the   S01  ietj    of 

Chemii  al  Lndu  I  rj ,     Thi     ami  spi  ak<  r,  witb  the  lame  inven 
bion  to  describe,  I  about  it  in  a  totally  diffi  rent 

manner    bi  fori     the   1  wo   audi .  and    a    1 1  nciol    I 

to   L    bund  in    the  000a  ionaJ    di  plaj   bj    .1    manufai 

of   a    in  w    in  trument    or    two,    without    the    reading    ot 
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any   Paper.     Such  shows  on   a    large  scale    are    inadi    onci 

a  month  at  the  Institution  of  Civil  Engineers  with  great 
Buccess,  but  there  thej  form  no  pari  of  the  proceedings  oJ 
the  meeting.  Even  when  the  objecl  of  a  Paper  before  the 
Physical  Society  is  to  describe  a  new,  and  perhaps  patented 
instrument,  the  author  of  the  communication  is  wonl  to  treal 
it  more  from  the  point  of  \i>  \\  of  a  physicist  than 
man;  and  rival  manufacturers  who  .   Erequentlj 

take  no  pan  at  all  in  the  discussion. 

When  a  member  advances  to  the  blackboard  and  say.-, 
■•  Lei  I'  be  a  body  of  perfect  conductivity  and  of  any 
shape,"  carefully  drawing  it  and  shading  it,  "imu 
in  an  infinite  isotropic  dielectric  of  inductive  capacity  K, 
and  i  and  v  two  infinitely  small  charges,"  also  carefully 
drawn,  "  moving  with  the  velocities  v  and  r„  then  ■"  then 
we  know  things  are  going  to  be  a  little  dull.  But  nobodj 
could  want  a  more  lively  meeting  than  that  of  last  Friday. 
Had  Mr.  Womack's  Paper  not  come  on  first,  it  is  safe  to  say 
that  it  would  not  have  come  on  at  all.  Prof.  S.  P.  Thompson's 
Papi  r,  rather  misentitled  "Mirrors  of  Magnetism,"  described 
some  remarkable  investigations  of  virtual  magnetic  images, 
not  so  practically  useless,  perhaps,  as  he  thought  was  tin  ease. 
Leading  his  audience  off  into  optical  analogies,  he  started 
a  discussion  of  unusual  animation  in  which  no  two  speakers 
agreed  either  with  each  other  or,  in  seme  cases,  with 
themselves— the  design  of  alternators,  the  principles  of 
magnetic  and  of  electrostatic  screening,  and  half-a-dozen 
side  issues  were  introduced — a  discussion  which  even  a 
combined  phonograph  and  kinetoscope  would  he  incom- 
petent to  report.  The  theoretical  behaviour  of  imaginary 
bodies  endowed  with  perfect  properties  under  ideal  con- 
ditions having  been  adequately  considered,  Prof.  Ayrton 
called  attention  to  the  absurd  want  of  logic  frequently 
exhibited  in  question-begging  demonstrations  of  Ohm's  law, 
and  showed  an  admirable  arrangement  of  galvanometer, 
resistance,  and  a  zero-electrostatic  voltmeter  for  rigorously 
proving  this  theorem.  A  side  show  of  no  little  interest 
was  a  historical  collection  of  instruments  ranged  along 
the  table,  exhibiting  the  development  by  Prof.  Aykton  and 
Mr.  Mather  of  their  electrostatic  voltmeter,  which  has 
resulted  in  an  instrument  with  a  single  needle  pivotted  en  an 
axle,  with  fairly  short  period  and  dead-beatness,  and  giving  a 
deflection  of  about  2|  inches  for  100  volts.  An  afternoon 
might  well  have  been  spent  on  the  discussion  of  the  main  sub- 
ject of  the  Paper,  of  the  pertinence  of  a  hydraulic  model 
which  was  introduced,  of  the  details  of  the  zero  electrostatic 
voltmeter,  of  the  curious  results  of  an  instrument  the  parts  of 
which  were  immersed  in  a  liquid  dielectric,  or  of  the  latest  direct 
reading  pivotted  voltmeter.  Prof.  S.  1'.  Thompson  gracefully 
complimented  the  authors  upon  their  latest  achievement,  and 
then  flung  himself  at  Prof.  Ayrton's  notion  of  Ohm's  law, 
namely  that  V  G  =  a  constant,  which  we  call  the  resistance, 
since  it  is  this  which  Ohm's  e>  |  lUj   proved.     Prof. 

Thompson  has  been  heard  on  this  subji  □  I  apparently 

having  Ohm  on  his  side,  ami  being  mindful  of  his  lo 
careful  of  his  cynicism,  he  ton  al  Ohm 

wo  straws  about  the  constancy  of  thi 
ductor.    Prof.  Ayrton  i  nlisted  a  speaker  or  two  on 
hail  to  confess  that  although  that  which  In 

veil  proved,  it  was  possible  thatitwas  notthatwhich  Prof. 
Thompson  claimed  to  be  Ohm's  law.     Our  junior  readi 

ai  that  the  fundamental  tenet  of  their  creed.  I        E     R,  is 
in  dan  b     fight  was  chiefly  one  of  words,  but   none  the 

I.       Lnti  resting  and  entertaining. 

Scientific  sparring  of  this  kind  can  I"    1. QOUgb  without 

a    suspicion    of    that    unpleasantness    which  may   oft(  Q   bi 


ob  ei  ied  ai  another  in  titul  ton  \\  he manufacturer  "  goes 

for  '  'i her.     Even  1 he  profe  1 1  lie  professional  at 

the  friendly  meeting    of  thi    Phj  sical  Society I  d 

their  audience  like  a  class  of  naught]    boj         Commercial 

ucci         l1'    i  al  of  eng rs,  i     [ 

which    wa  I  iraday,    M  u  well 

and    lh  i  t/,    a  which    lo  i  b;     being 

in iprehensible    to  the  ordinary   commercial    man.      It    is 

.m  of  ili"  mi  mb      oi  the  Socii  sal  Industry 

to  dine  i  igether  befon   the  mi  i  ting.  ut  arrange- 

in,  at  mutatis  mictaml      is  ado]       '    '<  ■  and 

the  Physical  Society  has  followi  I   its le  and 

tea    in   an    up]  ei    half-an -hen 

A-  other  feature  of  this  Socii  ty,  to  which  we  have  alluded  on 
formi  r  occa  -amis,  is  the  excellent  reporl  of  thi 
Corrections  such  as  the  one  which  will  be  found  in  another 
column  are  so  ran  that  they  serve  to  call  attention  to  the 
versatility  and  carefulness  of  the  official  reporter,  who,  while 
he  rarely  fails  to  gi  e  publicity  to  any  new  scientific  facts  and 
the, , ri.s  which  may  he  communicated  to  the  meeting,  can 
hardly  be  expected  to  reproduce  in  detail  the  dialectical 
tournament  which  was  the  feature  of  last  Friday.  We  con- 
gratulate the  Physical  Society  of  Loudon  on  the  new  depar 
ture  which  is  marked  by  its  change  of  quarters,  and  if  tin 
commercial    man    desires    evidence   of   prosperity   we   would 

inform    him   that    at    the   last   meeting  a   whole  c ingi  at    of 

Cambridge    physicists    who    are    not    already  members   were 
proposed  for  election. 


EXPERIMENTS  IN   CABLE   SIGNALLING. 

UY    PATRICK   U     DELANY. 

Withi.i  the  past  few  months  I  have  made  some  experiments 
in  signalling  over  the  Direct  United  States  cable  and  the 
cables  of  the  Anglo-American  Company,  the  results  of  which 
may  be  of  interest.  The  trials  were  mainly  with  a  specially 
designed  system  of  automatic  trans-mission.  Over  the  Direct 
cable — Bal'linskelh'gs,  Ireland,  to  Halifax — the  entire  traffic 
was  transmitted  for  three  weeks  under  very  unfavourable  con- 
ditions, owing  to  the  almost  unprecedented!}-  severe  electro  dis- 
turbances which  prevailed  a.t  the  time  (February  last) ;  but  the 
trials  demonstrated  very  clearly,  nevertheless,  the  great 
superiority  of  machine  working  over  hand  transmission. 

In  order  to  get  at  exact  results,  on  February  27th,  during 
the  busiest  part  of  the  day,  274  messages  sent  consecutively 
were  carefully  timed,  showing  the  following  speeds  : — 


Number  of 
agi 

Letters  pel 
minute. 
.      88 

Number  of 

res. 
32     

Letters  per 

minute. 
85 

91 

88 

95 

30     

87 

.     86 

29      

88 

91 

87 

4     . 

84 

274 

88       

87 

Average,  88  letters  per  minute  approximately. 

On  the  morning  of  March  2nd,  when  the  cable  was  compara- 
tively clear  of  earth  currents,  31  messages  were  transmitted 
ei  ai-.  cutively  as  follows:  — 

Nuiul  .  .  Letters  per  minute. 

100 

5 S8 


Average  speed   '.' •'..'.    letters  per  minute,  and  without  an  "  R.Q." 
The  foregoii  '"'  traffic,  code  messages, 

and  under  duph  \  conditions  of  cable. 

Experimentally,  code  messages  sent  at  103  letters  per 
minute  were  repeated  back  promptly  Hum  the  recorder  slip, 
while  newspaper  matter  transmitted  at  speeds  ranging  from 
110    to    120    letters    per    minute   was  readily   repeated  back 
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correctly.  I  specify  two  instances  of  official  and  careful 
timing. 

February  14th  :  268  letters  from  a  newspaper  paragraph, 
comprising  figures  and  fractions  of  stock  market  reports,  were 
transmitted  at  the  speed  of  111  letters  per  minute,  and  imme- 
diately repeated  back  from  the  strip  at  Halifax  without  an 
error. 

On  February  14th,  190  letters  were  transmitted  at  the  rate 
of  120  letters  per  minute,  and  repeated  back  promptly  and 
correctly  with  exception  of  one  word  of  two  letters. 

While  speeds  with  actual  traffic  are  the  real  tests  of  both 
cables  and  systems,  it  is  but  fair  to  assume  that  these  experi- 
mental speeds  would  soon  be  reached  with  regular  traffic,  for 
experience  has  proven  that  after  a  few  months'  familiarity  with 
automatic  signals,  operators  read  them  at  a  speed  20  per  cent, 
above  the  speed  considered  safe  at  the  beginning. 

During  the  month  of  September  experiments  were  made 
with  the  same  system  over  the  four  cables  of  the  Anglo- 
American  Company — Valentia,  Ireland,  to  Halifax  :  — 

Highest  Speed  with  Regular  Traffic. 

Letters  per  minute. 

1873  cable  153 

1874  „     153 

1880      „     133 

1894      „     249 

These  figures  require  some  explanation,  however.  Instead 
of  translating  signals  into  manuscript  the  Anglo-American 
Company  cuts  the  recorder  slip  into  short  sections,  and  pastes 
them  on  a  blank,  so  that  re-punching  or  re-transmission  by  key 
is  done  directly  from  the  received  record.  In  order  to  facilitate 
this  cutting,  three  spaces  are  made  between  words  in  the  punch- 
ing. In  arriving  at  the  foregoing  results,  two  extra  spaces  are 
allowed  for  every  word  of  five  letters,  which  is  the  average  for 
ordinary  telegrams,  and  these  extra  spaces  were  cornjmted  on 
the  basis  of  3  7  impulses  to  the  letter,  which  is  the  average 
shown  by  the  analysis  of  10,000  words  made  a  few  years  ago 
in  France.  As  a  matter  of  fact,  however,  cable  words  average 
about  sevc?i  letters  to  the  word  ;  therefore,  extra  spaces  should 
be  reckoned  accordingly.  This  would  modify  the  foregoing 
figures  as  follows  : —  v 

Letters  per'niinute. 

1373  cable  149 

1874      149 

1880      „     129 

1894      , 243 

which  was  the  actual  speed  of  transmission  with  regular  traffic 
code  messages,  carefully  timed  by  officials  of  the  Company  at 
the  station. 

It  is  customary  to  reckon  speeds  by  counting  revolutions  of 
the  wheel  of  the  transmitter — in  which  case,  of  course,  all  spaces 
are  included;  but,  unless  a  stop  watch  in  experienced  hands 
is  employed,  the  count  is  apt  to  be  inaccurate.  A  count  of  the 
actual  letters  transmitted  during  a  trial  of  several  hours  leaves 
no  room  for  doubt  as  to  exact  results,  and  as  re  transmission 
from  the  received  strip  requires  signals  which  may  be  read  by 
the  average  operator  without  studying,  absence  of  complaint 
From  the  receiving  station  is  the  best  evidence  of  their  legi- 
bility. During  these  experiments  al  Valentia  all  signals  were 
judged  by  the  "good  for  traffic"  standard,  and  the  strict- 
ness  with  which  this  rule  was  followed  was  proven  by  the 
fact  that,  except  in  the  case  of  the  '80  cable,  Done  of  the 
Is    reached    with    regular   traffic    "err    exceeded   in  the 

li  l    Lei  i  ei 

i ble,  were  re] 

and  146  "fail  .  bui  after  a  la]  se  ol  a  day  or  two, 

« ben  i  raffic  «  i  cai  i  ied,  i  be  ipeed  did  not  ri  e  al  iove  1 29 
letters,  the  i  U  tributed  to  some  change 

in  the  adjust)  tal  ion, 

Wot   ■  Ion  to  Hi "  ;     I  lirecl. 

\.n  experiment  was  made  with  a  repeating  system  arranged 

by  the  write)    which,  judging  fi the  n  ed,  fore 

ted,  important  changes  in  cable  working  in 
tin   aeai  future. 

Regular  traffic   was   punched  in    I Ion,   and   transmitted 

direct  to  Heart's  Content  over  the '94  cable  as  follows : 


September  25th. — 24  messages  regular  traffic,  speed  116 
letters  per  minute. 

September  20th. — 14  messages  regular  traffic,  speed  160 
letters  per  minute.     No  "  R.Q's." 

These  experiments  were  hurriedly  prepared,  but  were  suffi- 
cient to  show  beyond  a  shadow  of  doubt  that  transmission  may 
be  effected  from  long  land  lines  into  ocean  cables,  at  the  same 
speed  as  the  cables  are  worked  from  their  landing  places.  Lon- 
don may  transmit  to  Heart's  Content,  and  New  York  may  send 
direct  to  Valentia,  thus  saving  repunching,  retransmission,  and 
considerable  time.  So  far  as  transmission  is  concerned  cables 
may.  in  effect,  be  thus  extended  directly  to  the  great  inland 
centres  where  the  bulk  of  the  cable  traffic  originates,  and  this 
too,  without  any  of  the  dangerous  drawbacks  of  bad  coasts, 
shore  ends,  &c,  and  without  any  sacrifice  in  speed  by  the 
practical  extension. 

Working  by  Sounder  across  the  Atlantic. 

For  several  years  the  writer  has  been  engaged  in  devising  a 
system  far  working  long  cables  by  key  and  sounder,  and  hoped 
for  a  successful  demonstration  while  at  Valentia ;  but,  unfor- 
fortunately,  the  key-controlled  transmitting  apparatus  sent 
from  London  to  Heart's  Content  failed  to  arrive  in  time.  With 
an  ordinary  Morse  key  at  Heart's  Content,  however,  and  a 
special  receiving  relay  at  Valentia,  on  September  30th  Valentia 
received  over  the  '94  cable  on  an  ordinary  Morse  sounder  66 
letters  per  minute,  and  these  were  automatically  repeated  to 
London,  who  pronounced  the  signals  good.  With  the  special 
transmitter  designed  for  the  experiment  I  think  a  speed  of  100 
letters  per  minute  would  have  been  reached,  and  I  am  quite 
satisfied  that  this  speed  can  be  accomplished  between  New  York 
and  London  through  automatic  repeaters.  I  am  strongly  of 
the  opinion,  however,  that  in  the  near  future  all  long  cables 
will  be  operated  by  the  automatic  machine  system  of  trans- 
mission. 


ALUMINIUM     LEADING-IN     WIRES     FOR 
GLOW    LAMPS. 

A  plau  to  replace  platinum  by  aluminium,  to  the  use  of 
which  metal  objections  based  on  rarity  are  not  now  ever 
likely  to  apply,  has  been  suggested  by  Mr.  Werner  Bolton,  who 
exhibited  lamps  made  with  the  substitute,  at  the  recent  meet- 
ing of  the  German  Electro-Chemical  Society  in  Berlin.  The 
coefficient  of  expansion  of  aluminum  is  much  larger  than  that 
of  glass,  and  direct  sealing  in  is  impracticable.  The  joint 
between  glass  and  metal  is,  however,  made  in  the  following 
ingenious  manner.  The  aluminium  is  heated  in  a  glass  tube 
until  it  fuses  and  the  envelope  of  glass  fuses  round  it.      When 


the  composite  rod  (having  a  glass  envelope  and  an  aluminium 
core)  cools,  the  glass  cracks  :  but  this  is  of  no  moment,  as  the 
function  of  the   glass   is   merely  to   prevent    the  aluminium 

melting  when    it  comes  to  be  sealed   into  the  thick  glaBS   8nV( 

lope    which    ultimately    forms   the    base   of   the    lamp.     The 
arrangement   is  Bhown  at    Fig,  1,  where  the  aluminium  wires 
.1/  (about  3cm,  in  length)  are  fused  into  the  thick  -lass  enve 
lope  GL     The  glass  envelope  carrying  the  w  ires  is  Bhown  aeali  d 
into  the  lamp  in  Fig.  2,  which  needs  do  further  explanation, 

The  joint  between  the  -lass  and  the  aluminium  is  made 
tight  during  the  exhaustion  of  the  lamp  in  the  following 
well  known  tart  that  aluminium  when 
amalgamated  by  contact  with  a  solution  containing  mer- 
cury, i  I  with  the  oxide 
alumina,  in  the  form  of  a  dense  powder.  This  inorusta 
tion  of  oxide,  it  caused  to  ocour  between  the  aluminium  wires 
and  the  ^lass  into  which  they  are  sealed,  is  said  to  make  an 
it,    These  properties  are  given  effeot  tobyapplying 
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a  drop  of  a  strong  solution  of  mercuric  chloride  to  the  outer 
ends  of  the  wires  during  the  exhaustion  of  the  lamp.  The 
liquid  is  sucked  in  between  the  win's  and  the  glass,  and  causes 
the  amalgamation  of  the  surface  of  the  metal   and  its  conse- 


quent oxidation,  the  oxide  being  tightly  enclosed  and  forming 
an  air-tight  lute.  As  soon  as  the  joint  is  tight  the  ingress  of 
air  is,  of  course,  prevented,  and  oxidation  ceases.  Should  a 
small  leak  occur  it  cures  itself  by  the  action  of  the  oxygen  on 


the  remaining  aluminium  amalgam  resulting  in  the  production 
of  a  further  supply  of  luting  material  (alumina)  precisely  at 
the  point  where  it  is  needed.  The  aspect  of  the  wires  with 
their  coating  of  alumina  o  o  is  shown  in  Fig.  3. 


THE  DIRECT  CONVERSION  OF  THE  CHEMICAL 
ENERGY  OF  CARBON  INTO  ELECTRICAL 
ENERGY.* 

i;v    DK.    W  .    BORI  HERS. 

The  investigations  about  to  be  described  are  not  to  be  regarded 
as  final  or  exhaustive,  but  may  be  properly  considered  as  an 
attempt  to  realise  those  conditions  necessary  for  the  successful 
conversion  of  chemical  into  electrical  energy  which  were  laid  down 
by  Prof.  O.stwald  in  his  recent  address  to  technical  electricians 
(see  Th,  EUctrician,  Vol.  XXXIII.,  June  29,  p.  235). 

All  who  are  familiar  with  the  analysis  of  gaseous  fuel  are  aware 
that  a  solution  of  cuprous  chloride  is  an  excellent  absorbent,  both 
for  carbon  monoxide,  CO,  and  for  oxygen.  Those  who,  in  addition, 
are  acquainted  with  electrolytic  processes  can,  with  equal  ease,  con- 
ceive the  formation  of  a  gas  battery  having  oxygen  and  carbon 
monoxide  as  the  active  materials  and  a  .solution  of  cuprous  chloride 
as  the  electrolyte  connecting  them.  It  follows  that  the  idea  of 
producing  electrical  energy  by  the  oxidation  in  the  cold  of  carbon 
monoxide  by  means  of  atmospheric  oxygen,  the  operation  being 
conducted  with  cuprous  chloride  as  an  intermediary,  is  a  perfectly 
obvious  conception.  It  does  not  appear,  however,  that  it  has  been 
previously  put  on  record. 

*  From  Proceedings  of  the  first  annual  me<  >  theGerman  Eli 

Chemical  Society. 


The  experimental  apparatus  designed  to  test  the  practicability  of 
this  process  was  at  first  constructed  of  ordinary  stoneware  cells 
and  porous  pots  tilled  with  an  acid  or  ammoniacal  solution  of  cuprous 

chloride,  and  provided  with  carbon  electrodes.  (In  introducing 
air  into  one  compartment  and  carbon  monoxide  into  the  other,  a 
feeble  current  was  obtained  on  connecting  the  carbon  electrodes. 
Ity  increasing  the  surface  of  contact  between  the  gases  and  the 
electrolyte  by  filling  the  compartments  witli  broken  coke,  a 
slightly  increased  output  was  obtained.  The  earliest  results, 
although  not  exactly  discouraging,  yet  fell  distinctly  short  of  what 
was  expected.  Further  trial  might  have  been  made  with  platinum 
or  some  similar  metal  for  the  electrodes,  but  the  cost  of  this  mate- 
rial made  its  adoption  of  small  utility  in  the  present  case,  where 
tho  main  object  was  the  devising  of  a  cell  of  industrial  applica- 
bility. The  difficulty  was  partly  met  by  the  use  of  copper  at  the 
anode  of  the  cell,  for  a  solution  of  carbon  monoxide  in  a  cuprous  salt 
tends  to  deposit  copper  rather  than  to  take  it  int  >  solution,  and  thus 
obviates  risk  of  corrosion  of  the  electrode  itself.  Provided,  then, 
that  the  introduction  of  gas  into  the  air-compartment  of  the  cell  be 
so  regulated,  with  regard  to  the  amount  finding  entrance  to  tho 
carbon  monoxide  compartment,  that  the  amount  of  oxygen  only 
suffices  for  the  oxidation  of  the  carbon  monoxide,  the  solution  of 
the  copper  composing  the  walls  of  the  cell  is  prevented.  The 
vessel  containing  the  electrolyte  can,  therefore,  be  made  of  copper, 
and  serve  both  to  hold  the  electrolyte  and  to  act  as  an  electrode. 

The  apparatus  shown  in  Fig.  1  was  designed  to  carry  out  this 
plan.  A  glass  vessel,  A,  is  divided  into  three  parts  by  two  glass 
plates,  B  B,  which  do  not  quite  reach  to  the  bottom  of  the  vessel. 
A  carbon  cylinder,  0,  closed  at  the  top,  serves  as  one  electrode, 
and  two  copper  tubes,  D  D,  in  the  outer  compartment  constitute 
the  other.  Air  is  driven  into  the  middle  compartment,  and  carbon 
monoxide  into  the  two  outer  divisions.  The  electrolyte  used  was 
cuprous  chloride  solution.  In  performing  the  tests,  the  results  of 
which  are  quoted  below,  carbon  monoxide  was  replaced  by  coal  gas 
(which  contains  at  least  5  per  cent.  CO)  for  the  sake  of  convenience. 
No  decrease  of  weight  of  the  copper  electrodes  occurred  in  any  of 
the  experiments  ;  but,  on  the  contrary,  a  slight  deposition  of  copper 
once  took  place  when  the  supply  of  air  to  the  carbon  compartment 
chanced  to  be  irregular.  Better  results  were  obtained  with  an  acid 
than  with  an  ammoniacal  solution  of  cuprous  chloride. 

The  following  table  gives  the  figures  observed  when  using  carbon 
monoxide  mixed  with  a  large  proportion  of  carbon  dioxide,  an 
acid  solution  of  cuprous  chloride  and  air  : — 

Table  I. 


External  resistance. 

Electromotive  force. 

Current. 

Ohms. 

Volts. 

Amperes. 

01 

0-05 

05 

1 

020 

020 

2 

023 

013 

3 

025 

o-io 

4 

— 

0075 

5 

0-275 

0060 

7 

— 

0  050 

10 

0300 

0-040 

15 

— 

0028 

20 

0-400 

0020 

25 

— 

0015 

30 

— 

0012 

40 

— 

0010 

50 

0-400 

0008 

An  attempt  was  then  made  to  render  the  conditions  more  favour- 
able for  complete  absorption  of  carbon  monoxide  by  filling  the 
outer  cells  with  copper  turnings  and  clippings.  With  this  im- 
provement, and  with  the  use  of  a  gaseous  mixture  similar  to  that 
obtained  from  a  generator  fed  with  bituminous  coal,  a  current  of 
(i  lil  ampere  was  obtained  when  the  cell  was  short  circuited,  and  a 
voltage  of  0  56  volt  was  reached  when  the  external  resistance  was 
made  large. 

This  result  cannot  be  considered  satisfactory,  as  the  main  re- 
action occuring  in  the  cell — i.<\,  CO+0=COs  corresponds  with  a 
calculated  voltage  of  I  17  volt.  Taking  the  figures  in  Table  I.  as  a 
basis  for  calculation,  it  is  evident  that  a  eonvei  r  cent, 

of    the    energy  of    the    fuel    (CO)    into    electrical    energy    can    be 
attained.     The  >  fnciencj  of  the  cell  appears  more  favourable  when 

containing   hydrogen   and   hydrocarbons   as    well   as  carbon 

monoxide  is   used  as  a  fuel,  so  that  according   as   the  highest  or 

lowest  value  for  the  total  energy  of  the  gas  supplied,  is  t  iken,  the 

ige  of  energy  converted  correspondingly  varies  from  26   to 

38  per  cent.      Seeing,  then,  that  in  apparatus  an 

imical   energy  of  the  fuel 
can   l.e  secured,   considerable  enco  may  bo  drawn  from 

ircumstances  for  the  prosecution  of  further  research. 

Befori    '  timing  to  th.-  qui  •'  us  to  be  used  one 

Other  point  must  be  dealt  with. 
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Ii  is  well  known  that  cuprous  chloride  is  capable  of  dissolving 
hydrocarbons.  Ordinary  coal  is  a  substance  resembling  a  hydro- 
carbon ii  ertain  i  ispects.  Ii  may  be,  therefore,  that  the  previous 
com  ersion  of  coal  into  carbon  monoxide  (or  other  gaseous  products) 
is  superfluous.  On  substituting  powdered  coal  for  carbon  monoxide 
in  the  apparatus  already  described,  results  were  obtained  not 
greatly  inferior  to  those  previously  given  by  carbon  monoxide.  The 
copper  electrodes  suffered  no  noticeable  decrease  in  weight.  The 
experiment  was,  however,  unfavourable  upon  the  whole,  and  was 
continued  for  a  comparatively  short  period.  The  mean  results  of 
several  determinations  are  given  in  the  appended  table  : — 
"'  Table  II. 


External  resistance. 

Electromotive  force. 

Current. 

Ohms. 

\  nits. 

Amperes. 

o-i 

0-040 

o-io 

1 

0-170 

0-20 

2 

0200 

010 

3 

0-225 

0-08 

5 

0-2=0 

0-05 

10 

0-270 

0-04 

20 

0  300 

0-02 

50 

0-300 

o-oi 

If  only  the  carbon  of  the  coal  be  considered,  the  calculated  volt- 
age of  the  cell  will  be  two  volts.  The  highest  voltage  obtained 
(0'3  volts)  corresponds,  therefore,  with  an  efficiency  of  only  15  per 


Fig.  1. 

cent.  Moreover,  even  when  a  brisk  circulation  of  the  electrolyte 
is  maintained,  a  diminution  in  the  current  is  soon  apparent.  When 
Carbon  monoxide  is  used,  as  in  the  previous  series  of  trials,  no  such 

falling  off  was  observed.  Finally,  it  must  lie  remembered  that  even 
if  the  carbon  of  the  coal  were  completely  oxidised  there  would  be 
a  gradual  accumulation  of  impurities  in  the  electrolyte  which 
would  prove  a  serious  drawback,  even  if  tho  results  were  more 
favourable  than  they  arc.  A  previous  gasification  of  the  coal,  and 
ih.-  consumption  ot  its  products  of  distillation  and  limited  com- 
bustion, app.-ar  to  be  essential  to  the  successful  employment  of 
t  he  method. 

Attention  may  now  I,.'  turned  to  the  constructional  details  of  the 
ideal  .ell  described  by  Prof.  Ostwald  in  his  late  address  (cited 
above)  designed  for  fchi  direel  emersion  of  the  chemical  energy  of 

a  fuel  into  electrical  energy.       Figs.  '-'  and  .".  represent  an  apparatus 

of  this  kind  designed  for  the  utilisation  of  gaseous  fuel,  and  Figs. 

I  and  5  show  one  intended  for  find  in  the  solid  state.  The  hody 
of  the  apparatus   may  he   in   all   eases   of   copper,    and    the   internal 

chaml i     boneware       The  ttonewai  e   1 1     el  B     erves  as  the 

cathode  compartment,     It  consists  of  three  parts,  viz.,  the  vessel 

proper,  an  internal  vessel  open  top  and  bot  I .and  a  cover  with 

two  tubular  connecti 3,      1 1  ■  •  1 .      are  bored   in  the  sides  of  the 

v<  lei  and  the  liner,  and  betwei  n  the  two  a  porous  material  can  be 
BUi  d  in  iris  drii  en  I  hrough  1  lie  1 .0  hode  - 

nt,    wid    11 i.T  to  provide   the   largest    possible   Burface  of 

contact   between  the  aii  and  the  electrolyte,  the  compartment  is 

til  lei  I     Willi     1  Ho  I    en      COkl       or     rot  ol  t  .,  al  boll.  \     .     II  Loll     .    I  Celled  e      |\ 


a  1  he  bottom  of  the  vessel  is  connected  with  the  carbon-rod 
k  passing  through  the  cover  of  the  vessel.  The  outer  compartment 
A,  which  is  of  copper,  serves  to  contain  both  the  electrolyte  and 
the  inner  vessel,  and  to  act  as  an  anode. 

When  a  gaseous  fuel  is  to  be  burned,  the  whole  of  the  a le 

chamber  may  be  filled  with  copper  turnings,  or,  in  order  to  save 
metal,  a  shelf  may  be  fitted — as  shown  on  the  left -band  side  of 
Fig.  2 — upon  which  the  turnings  may  rest.  The  electrolyte  flows 
in  through  the  inlets  in  the  cover,  and  sprinkles  the  copper 
turnings,  meeting  carbon  monoxide,  supplied  in  the  form  of  pro- 
ducer gas.  The  electrolyte  may  be  allowed  to  flow  from  one  cell 
to  another,  set  slightly  below  it  in  the  manner  usual  in  electrolytic 
installations.     Circulation  of  the  gaseous  fuel  can  also  be  adopted. 

Should  solid  instead  of  gaseous  fuel  be  used,  only  the  anode 
compartment  needs  modification  ;  the  differences  are  shown  in 
Figs.  4  and  5.  The  powdered  coal  should  be  agitated,  and  no 
residue  should  be  left  in  the  cell.  An  upward  circulation  of  the 
liquid  should  be  provided  for  this  purpose,   the  principle  having 


Fig.  2.  Fig.  3. 

already  proved  useful  in  the  electrolytic  treatment  of  alloys  in  a 
granulated  state.  The  liquid  is  caused  to  flow  in  through  a  slit  at 
the  bottom  of  the  vessel,  and  is  removed  by  a  pipe  at  the  top,  the 
rate  of  flow  being  adjusted  so  that  solid  particles  do  not  fall  down 
to  the  lower  opening. 

In  choosing  an  electrolyte  for  a  purpose  of  the  kind  now  under 
consideration,  selection  is,  of  course,  not  confined  to  copper  salts. 
Various  substances  which  act  as  carriers  of  oxygen  may  be  used — 
e.g.,  the  salts  of  iron,  manganese,  cobalt,  and  lead.  No  figures 
can  yet  be  given  for  the  performance  of  the  two  apparatus  illus- 
trated, for  no  trial  of  their  capabilities  has  been  made.  They  have 
been  put  forward  merely  as  attempts  to  fulfil  the  conditions  laid 
down  by  Prof.  Oswald  when  depicting  the  character  of  a  cell  of 
this  kind  from  a  theoretical  standpoint.  He  then  said  :  "  The 
carbon  cell  of  the  future  must  have  its  oxidising  agent  at  the  place 


where  the  burning  carbon  is  not,  and  this  oxidising  agent  must  bo 
cither  atmospheric  oxygen  or  a  carrier  thereof.  Such  a  cell  will 
exhibit  exactly  the  same  chemical  processes  as  an  ordinary 
furnace.  On  the  one  side  coal  would  be  shovelled  in,  and 
Upon  the  other  oxygen  would  be  injected,  and  carbon  dioxide 
would  escape  as  the  result  of  their  union.  There  must  be  a 
suitable  electrolyte  interposed,  serving  as  a  medium  for  the 
electrical  process,  but  acting  only  as  an  intermediary  and  Buffering 
no  consumption."  Nothing  in  the  foregoing  apparatus  is  incom- 
patible wiih  these  requirements.  The  theoretical  views  thus  pat 
forward  have  simply  been  reduced  experimentally  to  practice. 
Whatever  the  outlook  for  the  direct  utilisation  of  the  energy  of 
coal  maybe,  it  is  at  least  evident  that,  by  the  present  method,  com 
bustion  in  the  cold  can  be  effei  ted  of  natural  and  artificial  products 

of  distillation  and    limited  Combustion    (e.g.,  natural  gS8,  coke  o\cii 

i  gas,  producei  gas  1  1  all  kinds,  and  blast  furnace  gas)  with 
the  production  of  electrical  energy.  Even  though  the  temperature 
of  tile  electrolyte  ina\  he  10  d  and  the  disposition  of  the  parts 
mi\  be  altered,  yet  the  apparatu  ol  the  future  for  the  direct  con- 
version oi  the  chemical  energj  ol   fuel  into  electrical  energy  cannot 

far  depart   111  principle   from    that    which    has  been  now   devised  and 

explained. 
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meeting,  November  23,   1894,   Prof.   Riicker, 
F.R.S.,  President,  in  the  chair. 
Mr.  w  osi  u  k  read  a  Paper  on 

A  Modification  of  the  Ballistic  Galvanometer  Method  of 
determining  the  Electromagnetic  Capacity  of  a  Condenser.'' 
The  condenser  is  placed  in  parallel  with  one  arm  (S)  of  a  Wheat- 
stone's  bridge  arrangement  of  non-inductive  resistances.     \  balance 
for  steady  currents  having  ed,  the  condenser  is  placed 

in  circuit,  and  the  throw  on  depressing  the  battery  key  determined. 
The  condenser  is  then  thrown  out  of  circuit,  and  the  proportionality 
df  the  anus  of  the  bridge  disturbed,  by  changing  the  value  of  S  to 
i  eadj  deflection  due  to  this  change  is  then  read. 

From  these  t\\<.  readings,  and  the  known  values  of  S  and  rfS,  the 
capacity  is  immediately  determined.  In  practice,  readings  of 
"ii  may  be  taken  with  equal  positive  and  negative  values 
of  eiS.  To  avoid  changes  of  E.M.F.  of  the  battery,  the  author 
finds  it  liest  to  use  a  reversing  key  in  the  battery  circuit,  and  to 
observe  the  throw  on  reversing  the  current  instead  of  on  simply 


breaking  it.  One  advantage  of  the  method  is  that  there  is  no 
need  to  know  the  galvanometer  or  battery  resistance,  and  the 
author  points  out  that  it  may  be  of  service  in  the  simultaneous 
determination  of  the  resistance  and  of  the  joint  capacity  and  induc- 
tance of  a  submarine  cable  or  of  a  telephone  or  telegraph  line. 

Prof.  PERRY  asked  what  were  the  advantages  of  the  method  as  com- 
pared with  the  Rayleigh-Sumpner  method. 

Mr.  BLAKF.SLEV  thought  that  the  correction  for  damping  in  the 
ballistic  part  of  the  experiment  might  be  avoided  if  in  the  second  part  the 
disturbance  of  balance  due  to  the  increment  r/S  were  measured  by  half 
the  first  throw  of  the  needle  on  making  the  galvanometer  circuit,  instead 
of  by  the  steady  deflection.  He  doubted  whether  reversing  the  current 
in  the  battery  circuit  would  have  just  twice  the  effect  of  simply  breaking 
the  circuit. 

In  reply,  Mr.  WOMACK  said  he  had  not  tried  the  method  of  reading 
suggested  by  Mr.  Blakesley,  but  with  regard  to  the  reversing  of  the  battery 
circuit,  that  was  found  to  give  in  practice  as  nearly  as  possible  twice  the 
deflection  which  resulted  from  simply  breaking. 

A  Paper  by  Prof.  S.  P.  Thompson  and  Mr.  Miles  Walker  on 
Mirrors  of  Magnetism  " 
was  read  by  Prof.  Thompson.  It  was  pointed  out  that  corre- 
sponding to  the  theory  of  electric  images  produced  by  insulated 
conductors  there  is  a  theory  of  magnetic  images  produced  by 
insulated  bodies  of  infinite  magnetic  permeability.  A  magnet 
pole  in  the  latter  theory  is  the  analogue  of  an  electric  charge 
in  the  former,  and  a  body  of  infinite  magnetic  permeability  is 
the  analogue  of  an  insulated  conductor  (which  is  electro-stati- 
cally indistinguishable  from  a  body  of  infinite  dielectric  capa- 
city). Experiments  were  made  to  determine  how  far  the  magnetic 
images  due  to  thick  sheets  of  iron  accorded  with  those  deduced 
by  theory  for  the  case  of  infinite  permeability.  The  image 
of  a  north  pole  in  an  infinite  plane  sheet  should  consist  of  a 
south  pole  of  the  same  strength  at  a  point  coinciding  with  the 
optical  image  of  the  north  pole,  together  with  an  equal  north  pole 
distributed  uniformly  over  the  surface  of  the  infinite  sheet,  as  a 
free  electrical  charge  would  be,  and  so  exerting  no  finite  action. 
Working  at  distances  of  a  few  inches  in  front  of  the  surface,  a 
sheet  of  iron  a  few  feet  in  length  and  breadth,  and  a  couple  of 
inches  thick,  was  found  to  realise  the  theoretical  conditions  with 
very  tolerable  exactness.  In  a  coil  of  wire  placed  on  one  side  of 
the  sheet  a  current  was  started  or  stopped,  and  the  electromotive 
impulse  produced  in  a  subsidiary  exploring  coil  was  detected  by 
means  of  a  ballistic  galvanometer.  That  the  effect  of  the  actual 
mirror  was  equivalent  to  that  of  the  theoretical  image  was  verified 
by  substituting  for  the  iron  a  coil  equal  and  similar  to  the  first,  and 


ling  with  its  optical  image.     Sending  tin-  same  primary  cur- 
before,  round  the  twoc  il     withdu 
in    the    second   coil),    hardly  any  appreciable    difference    in    the 
secondary  impulse  was  observed.     This  "as  found  to  hold 

Mb. "her  the  original  primary  coil  had  its  axis  perpendicular  or 
oblique  to  the  plane  of  the  magrn  rvations 

on  sphei  ilso  recorded,  bul   in  this  case  t! 

elusions  were  less  simple. 

The  Paper  was  followed  by  a  discussion,  i<i  which  Mr. 
brooke,   Mn.   Boys,   Prof.  Perry,  Prof.   Ayrton,   l>r.   Burton,   Mr. 
W.  Bailey,  and  Prof.  Oarey  Foster  tool  pari 

Prof.  Ayrton  exhibited  a  "Student's  apparatus  for  verifying 
ohm's  law,"  designed  by  himself  and  Mr.  Mather.     The  current 

Sowing   through,   a  circuit    is  to  b     mea  I   (n :     arily  in 

terms  of  any  defined  unit)  by  means  of  a  galvanometer,  while  the 
potential  difference  between  two  fixed  points  is  measured  by  means 
of  an  idiostatic  electrometer.  Within  small  limits  of  experimental 
error  the  current  and  potential  difference  are  found  to  vary  in  the 
same  proportion  ;  but  the  electrometer  and  its  manner  of  use  con- 
stituted the  chief  interest  of  the  Paper.  The  fixed  and  moving 
parts  (inductors  and  needle)  are  alike  cylindrical  in  form  (the  term 
being  understood  in  its  most  unrestricted  sense)  and  the  generating 
lines  are  vertical.  There  is  a  vertical  axis  of  symmetry  such  that 
the  disposition  of  these  cylindrical  parts  would  remain  unchanged 
if  the  instrument  were  rotated  through  180  about  the  axis.  The 
needle  is  hung  by  a  very  thin  phosphor-bronze  strip,  and  to  obtain 
a  reading  when  it  differs  in  potential  from  the  inductors  by  an 
amount  which  we  have  to  measure,  it  is  brought  back  to  its 
ordinary  zero  position  by  turning  a  torsion-head  to  which 
the  upper  end  of  the  suspending  strip  is  fixed.  The  potential 
difference  is  then  proportional  to  the  square  root  of  the  angle 
through  which  the  torsion-head  has  been  turned  ;  but  the  E.M.F. 
of  a  moderate  battery  of  accumulators  can  be  read  with  very  fair 
accuracy.  The  authors  have  bestowed  great  care  on  the  design  of 
the  needle,  so  that,  for  a  given  potential  difference,  the  turning- 
moment  divided  by  the  moment  of  inertia  may  be  as  great  as  pos- 
sible. The  whole  instrument  is  protected  from  external  inductive 
influence  by  having  the  inner  surface  of  its  glass  case  coated  with 
a  transparent  conducting  varnish,  which  Prof.  Ayrton  has  described 
elsewhere. 

Prof.  Ayrton  also  showed  an  idiostatic  electrometer,  whose 
needle,  instead  of  being  suspended,  was  pivoted  on  an  axle.  The 
instrument  is  rapid  and  nearly  dead-beat  in  action,  and  gives  a 
scale-reading  of  about  three  inches  for  an  E.M.F.  of  100  volts. 

Prof.    S.   P.    THOMPSON  expressed    great    admiration  for  the  instru- 
ments exhibited,  but  denied  that  the  law  which  they  served  to  pr> 
Ohm's  law  at  all  ;  and  this  led  to  an  animated  discussion  as  to  what  <  Ihm'a 
law  reallv  is. 

Prof.  AYRTON  briefly  replied. 


THE   CANNON-STREET  ACCIDENT. 

BOARD  OF  TRADE  INQUIRY. 

The  inquiry  into  the  causes  of  the  accident  in  Cannon-street,  on  Novem- 
ber 10th,  was  resumed  on  Friday  last,  by  Major  Cardew,  this  being  the 
third  day  of  hearing  evidence. 

Mr.  THOMAS  GEORGE  CHESTERMAN,  M.R.O.V.S,  said  he  made 
a  post  mortem  examination  of  the  body  of  the  horse  killed  on  the  evening 
of  the  accident,  and  found  all  the  organs  and  tissues  of  the  body  in  a 
perfectly  healthy  state  ;  so  much  so  that  had  he  not  been  told  that  the 
horse  died  from  an  electrical  shock,  he  would  not  have  been  able  to  account 
for  its  death.  There  was  absolutely  no  apparent  cause  of  death.  There 
was  no  unusual  stiffness  of  the  body,  and  no  congestion,  and  no  signs  of 
asphyxia. 

HENRY  SMITH,  foreman  of  cable  mains  in  the  city  for  the  City  of 
London  Electric  Lighting  Company,  stated  that  he  superintended  the 
laying  of  the  mains  from  the  Watling-street  transformer  station  to  Bank- 
side,  the  work  being  commenced  on  October  11th,  and  taking  about  a  week 
to  rariy  out,  as  though  there  was  an  interval  of  delay.  The  mains  had 
only  to  be  drawn  in  through  pipes  already  laid.  The  cable  was  in  about 
15  separate  lengths,  and  the  ends  were  joined  at  the  junction  boxes.  He 
had  nothing  to  do  with  the  jointing,  but  as  soon  ;is  the  rabies  were 
drawn  in  he  had  labels  affixed  at  the  ends  as  a  guide  foi 
Each  length  of  cable  was  labelled  at  each  of  its  ends. 

By  Mr.  GRIFFITHS  :  lie  superintended  also  the  laying  of  the  Milk- 
street  cable,  the  work  in  that  case  having  been  commenced  on  October  9th. 
Each  end  of  each  length  of  that  cable  was  labelled  in  the  -one  way  as  in 
the  case  of   the  other.      It   was  bis  duty   to   l  cables   in    the 

junction  boxes  to  Bee  that  the  labels  were  properly  affixed.     As  tl 
of   the  cable  was   brought   through   into  the  junction    box  he  would  write 
the  label  for  it  and  hand   it  to  the  man  in  the   box.     In  both  these 
he  satisfied   bimseli   that  each  label  was  attached  to  its  proper  main.     He 
did  not   make  am   test   foi   continuity,  but  merely  saw  that  the  lab 
affixed  as  the  cables  were  drawn  through  one  at  a  time.     All  he  had  to  do 
to  th(    cable  at    B  i  see  that   the  end  was  taken   up  ii 

station   and   laid   with    the  other  cables,   a  label    being   affixed    to   that 
end  al  kj 
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By  Majoi  CARDEW  :  When  he  last,  taw  the  ends  of  the  mains  at  Bank- 
side*  prior  to  the  accident,  they  were  lying  by  the  side  of  the  switch 
pillars,  in  the  racks  used  for  the  purpose,  the  ends  being  ready  to  be  put 
into  the  switch  pillars. 

By  Mr.  WALLACE  :  The  labels  were  attached  to  the  ends  of  the  cables 
with  iron  wire  ;  they  were  themselves  sometimes  of  paper  and  sometimes 
of  linen.  The  tubes  in  which  the  cables  were  laid  were  crossed  in  places, 
one  such  place  being]  opposite  the  Edison-Swan  building  in  Queen-street. 
In  laying  iron  tubes  iu  the  streets  that  could  not  very  well  be  avoided. 
The  Watling-street  cable  and  the  Milk-street  cable  were  drawn  in  on 
different  dates,  and  the  labels  affixed  at  different  dates,  so  that  if  the  men, 
in  jointing,  paid  attention  to  the  labelling,  there  should  have  been  no 
difficulty. 

By  Major  CARDEW  :  The  laying  of  the  Watling-street  cable  was  com- 
menced on  October  11th,  and  of  the  Milk-street  cable  on  October  9th  ; 
but  he  had  to  stoji  when  he  got  to  the  box  outside  the  Edison-Swan 
building,  so  that  operations  were  going  on  on  both  mains  at  the  same  time 
there. 

By  Mr.  WALLACE  :  The  cables  were  drawn  in  one  after  the  other,  and 
the  label  was  affixed  to  each  immediately  after  it  was  drawn  in. 

WILLIAM  PARROTT,  jointing  foreman  to  the  Company,  said  he 
superintended  the  work  of  making  the  connections  in  the  Watling-street 
main.  This  work  was  finished  about  November  7th.  Each  length  of  cable 
was  labelled,  and  the  main  was  jointed  up  according  to  the  labels.  He 
personally  saw  that  each  end  had  its  label  on  before  they  were  jointed  up. 
The  paper  and  linen  labels  were  left  on  until  after  the  plumbers  had  been 
over  the  cable  and  completed  the  work  of  jointing  ;  lead  labels  were  then 
put  in  instead  of  the  others.  The  labels  on  the  ends  of  the  cables  were 
certainly  wrong  ;  the  mains  had  been  gone  over  afresh  quite  recently,  and 
it  was  found  that  there  was  a  crossing  iu  the  tubes  between  the  Watling- 
street  main  and  the  Milk -street  main.  This  crossing  took  place  between 
Maiden-lane  and  the  box  outside  Edison-Swan's.  The  cables  had  been 
correctly  connected  since,  but  the  labels  were  left  as  they  were,  excepting 
at  the  end  in  Bankside.  The  only  way  in  which  he  could  explain  the 
labels  being  iu  their  wrong  places  was  that  somebody  made  a  mistake 
when  both  cables  were  labelled  at  the  same  time  in  one  box. 

By  Mr.  GRIFFITHS  :  He  personally  examined  the  labels.  He  got  into 
the  box  before  the  jointer  started,  and  handed  him  the  ends  of  the  cables. 
He  examined  the  cables  all  the  way  through  from  Bankside  to  Watling- 
street.  opening  each  box,  on  the  Sunday  following  the  accident,  and  found 
that  the  croas  connection  was  made  between  the  Edison-Swan  box  and  the 
Thames-street  box.  Mr.  Bates,  the  second  engineer,  came  on  the  Tuesday 
or  Wednesday,  and  witness  showed  him  where  the  mistake  was  caused  ; 
one  cable  was  labelled  "Watling-street"  at  one  end  of  its  length,  and 
"Milk-street"  at  the  other  end.  He  did  not  agree  with  the  previous 
witness  that  the  labels  were  properly  affixed,  aud  he  was  sure  the  mistake 
was  uot  the  fault  of  the  jointers. 

Mr.  ALEXANDER  COOK,  superintendent  of  cable  laying  and  trans- 
former stations  for  the  City  of  London  Company  Limited  ,  said  the  process 
of  laying  both  the  Milk-street  and  the  Watling-street  cables  was  going  on  at 
the  same  time,  and  part  of  the  way  botli  were  drawn  in  on  the  same  day, 
this  being  the  case  with  that  particular  part  where  the  mistake  occurred, 
in  Queen-street.  Witness  did  not  identify  the  mains  or  examine  the 
l.tln-lling.  The  reason  for  the  delay  in  laying  the  Watling-street  main  was 
in  the  first  place  that  they  had  not  sufficient  cable  at  the  time,  and  another 
reason  was  that  they  were  altering  the  boxes  at  the  corner  of  Thames- 
treet.  The  boxes  were  being  enlarged  at  that  particular  part.  On  the 
day  after  the  accident  witness  saw  the  Edison-Swan  box  and  Thames- 
street  box  opened,  but  did  not  examine  the  labels  closely;  Mr.  Parrott 
pointed  ou(  that  the  cable  which  lie  had  traced  was  labelled  Watling-street 

in  one  box  and  Milk    treel  in  tl ther.     He  did  not  satisfy  himself  at  the 

time  whether  that  was  80  or  not.    He  made  no  electrical  test  at  all  to  identify 
the  cable  throughout;  thej  had  a  testing  depai  tment,  an.  I  he  t .  >.  >k  the  word 
"f  the  foreman  of  the  department.     II''    witness]  had  been  engaged  iu  elec- 
01 1.    t..r    ali. mt    12  years,  and   he  knew  how  to  test    a  cable  for  con - 
tinuitj  :  lie    hould    aj   thai   wa     the  firsl   test,  to  make  before  bringing  if 
into  use.     Such  a  tesi  would  have  revealed  tin-  existence  of  the  fault  in 
He  was  in  charge  of  the  transformer  stations  ;  but  he  was  not 
present   in  the  Watling-street  station  when  the  pressure  was  switched  on 
t"  the  main,     lie  cei  tainlj  i  m  idered   the  switching  on  of  a  new  main  an 
importanl  operation     bul  he  was  prevented  from  bein  ;  there  by  having  t,i 
be  al  tin-  itore    al  Woree  tei  Wharf,  where  the  men  war  being  paid  jusl 
i  ime,     l  [e    h  i     aware    i  hal     the    main    was    going  to  be  made 
tif    nol    ol    the   '     icf    time.     Thej   had  intended  making  it  alive 
ai    the    i ing,    bul     they    were    do(    quite    read;    al    Bank- 
id.      tat  ion.     The    Eon  m  m     its      lefl    al    W  atlini     treel    with    i 

!■   ho i    he  got  word  from  Ban!    tde,   I  [e  lool  ed  al  the 

'  I     ":"  ' "i         '  in  Inn  '    I  In'    in  i'ii         mil    i'     ',■  ,i     •     I  In        I,,..      ,  ,,    .     |,  ,,l 

n  '  ■!   ini   making  aii  ■    i  he   main    ol  ail  pri    iou      I  il  ion       Tin  n 

ise,  but  it  ,1  '150  or  500  am|    re 

"  h         ■ "  ,  y  for  1  he  ope I    could    have 

1 ■""■  '  hi  ough   c'lii    i   Ian   v.  ire.     Then    v  ei  •    pei  iodii  al  teal     of  I  he 

main,  nanl.    under  hi     upervision,  by  the  foreman  ol    the  testing  deparl 

■  "  'i'       Hi         ' 1 1 1 ruction     foi    this,  and  receivei  i     to  the 

results.    The  wh  ol   i  i         liigl  sen  outei 

|"I  ■  "i  see  ol    main    which 

II    thai    could     ■ 

<     thi     '  it  tli      mil  was  close  to  the  end  ol  t  he  pipes. 

sharp  one, 
;  there  was  a 

,i     i 

ion  box. 
unci b  ■  i 


By  Mr.  GRIFFITHS  :  The  actual  current  in  the  cable  would  not  exceed 
15  amperes  at  that  particular  time,  so  that,  practically,  a  fuse  to  carry  450  to 
500  amperes  was  no  sort  of  protection.  They  were  anxious  to  have  the 
new  cable  connected  that  day  because  they  wanted  to  make  another  main 
dead,  the  Paucras-lane  main,  which  was  required  to  be  cut  out  for  some 
alterations  to  be  made  at  Bankside.  Had  all  gone  right  the  Pancras-lane 
main  would  have  been  cut  out  on  the  afternoon  on  which  the  accident 
occurred,  and  the  supply  of  current  for  the  lamps  would  have  depended 
upon  the  Watling-street  main  on  that  afternoon.  The  alterations  at 
Bankside  could  only  be  made  on  Saturday  or  Sunday.  It  was  the  duty 
of  the  foreman  of  the  testing  department  to  see  that  the  main  was 
in  proper  order  to  be  switched  on.  The  latter  informed  witness  by  tele- 
phone that,  the  main  was  fit  to  be  connected  to  the  switch  pillar,  and  he 
also  gave  Mr.  Parrott  a  note  to  that,  effect.  In  the  ordinary  way  he  would 
I  have  sent,  a  written  report  of  the  tests  in  to  witness  within  a  day  or  so  ; 
|  but,  as  they  were  in  a  hurry  with  this  main,  the  report  was  sent  by  tele- 
phone instead  of  in  writing.  Witness  rung  down  to  Bankside,  where  Mr. 
Peard,  the  foreman  of  the  testing  department,  was,  and  asked  him  if  he 
had  tested  this  main.  He  said  he  had  made  a  rough  test  of  it.  Witness 
said,  "  Is  it  good  enough  to  put.  it  on  .' "  And  the  reply  was : 
"  Yes,  it  is  good  enough."  Mr.  Parrott  handed  witness  the  note  he 
received  from  Mr.  Peard.  There  was  first  a  note  to  Mr.  Peard  from  Mr. 
Parrott,  reading  thus,  "  Can  Watling-street  main  be  put  into  pillar  ! 
Wanted  to  be  at  work  by  11  a.m."  Under  this  was  Mr.  Peard's  note  to 
Mr.  Parrott,  running,  "  The  cable  is  good,  but  the  final  test  has  not  yet 
been  taken.     Can  go  iu  pillar." 

Mr.  OLIVER  PEARD,  electrical  engineer  in  charge  of  the  testing  depart- 
ment, gave  a  statement  as  to  the  way  in  which  the  high-tension  mains  were 
usually  tested  before  being  put  to  work.  First  of  all,  there  was  a  notifica- 
tion from  the  cable-jointing  department  that  the  main  was  ready  for 
testing.  This  notification  was  sent  to  witness  on  a  special  printed  form. 
This  sheet  was  really  a  sheet  out  of  a  voucher  book,  and  it  was  for  him  to 
sign  before  the  cable  was  put  to  work.  When  he  returned  that  sheet 
signed,  it  signified  that  he  had  done  with  the  main,  and  if  anything 
happened  to  the  main  he  was  responsible  for  it  ;  until  that  was  returned 
he  was  uot  responsible.  It  was  really  a  certificate  or  guarantee  from 
the  testing  department  that  the  main  was  all  right.  If  a  main 
was  wanted  in  a  hurry,  he  was  informed  of  the  fact  and  made 
a  rough  test  to  ascertain  whether  it  was  necessary  to  send  back 
workmen  to  detect  whether  there  was  any  fault  in  the  insulation; 
but  he  did  not  then  make  a  test  for  continuity.  The  purpose  of 
the  rough  test  was  not  to  get  any  record  of  the  insulation  of  the 
cable,  but  merely  to  get,  an  idea  of  whether  it  was  necessary  to  send  a 
workman  back  over  the  Hue  to  remove  any  fault  before  they  started  on  the 
testing  proper.  The  next  thing  done  was  that  the  cable  was  so  put  in  that 
it  was  in  exactlv  the  same  condition  as  it  would  be  when  it  was  made  alive; 
that  is.  it  was  put  into  the  switch  pillars  and  put  into  the  terminals  of  the 
transformer  station,  so  that  if  there  was  anything  wrong  with  the  termi- 
nals of  the  transformer  station  or  the  switch  pillar  that  would  come  out 
in  the  final  test  and  avoid  any  error  that  might  otherwise  be  made.  That 
was  the  meaning  of  the  words  going  into  the  switch  pillars.  That  was  the 
meaning  always  attributed  to  the  phrase  by  the  cable  foreman  and  every- 
body else.  Going  into  the  switch  pillar  did  not  mean  that  the  switch 
could  be  closed,  or  that  the  cable  might  be  made  alive.  The  meaning  of 
the  phrase  "  the  cable  is  good"  meant  that  there  was  no  fault  in  it  with 
regard  to  insulation. 

Major  CARDEW:  The  meaning  of  your  words  "Can  go  in  pillar" 
is  simply  that  the  cable  was  ready  for  the  final  test,  and  ii"i  that  it  could 
be  made  alive  ? — It  could  not  be  made  alive.  It  can  only  be  made  alive 
when  I  have  returned  the  voucher  ticket.  If_it  is  done  before  that,  then 
I  am  not  responsible  in  any  way. 

Witness  continued,  under  examination,  t.i  say  that  after  the  cable  was 
put  into  the  pillar  they  took  a  careful  insulation  test  —a  carefully  recorded 
test.  Then  the  pressure  test  was  put  on.  The  cable  was  "identified" 
between  the  rough  insulation  test  and  the  first  proper  insulation  test.  It. 
was  identified  by  putting  a  galvanometer  at  both  ends,  a  man  being 
Btationed  al  each  end,  and  a  number  of  deflections  being  sent 
through.  There  would  be  a  battery  at  the  Bankside  end.  and  the 
core  would  be  put  to  earth  at  both  end  through  the  galvanometer 
and  battery.  The  deflections  must  be  ei  to  come  on  and  go 
off  and  stop  off.    The  galvanometers  were  then  removed  to  between  the 

i  «,i   conductors;  thai    is.  from   inner   i ter.      Tins  tesi    was   always 

applied  in  the  ease  of  the  new  high  tension  main-  alter  they  were 
connected    with   the  Bwitch-pillar  and  the  terminals  at   ilie   other  end. 

After  tl ''urate  insulal test    the    pre     tire    t,e  i    was    taken.      Ii    de 

pended  upon  circumstanoes  whethei   oi    nol  at    pul   on  at 

r. mi.  ide  bul  a  i  rule  thi  «.  how  il  mi  done.  For  these  particular 
cables  10,000  volts  were  applied  between  the  innei  and  outei  conductor, 
and  5,000  volte  between  outer  and  earth,     lie  had  nevei   ipplied    ■ 

I.,  Ma'  i  ii: 'i  "'i  ,  Me     '.'■  'a  ii  were  being  rapidrj  replaced    a  ;i ■■■■•■  cables ; 

there  were  still  six  oi  teven  rubber  cables  left.  Me  knew  thai  2, COO  volts 
had  been  pul  mi  the veral  time  .  owing  to  the  partial  breakdown  of 

I  i  in    l i     .iii.I   !l :u  I  Inn  r    of    the  inn.-]    ;    bul    he    had  never  made   any 

propel    department    test.     On  one  occasion,    he   remembered,    when  the 

i  'nii'inaii    i  reel   high  tension  main  wa    pul   to  worl 

mi   a    Iran  l.i i    ami    went    I"    earth   at    the   inner    pole.      The  porcelain 

in  ulatoi  of  "i iiln:  '                  i"  i  ween,  and 

I I  ere  wa    s    p  irk  throu  ;h  on  the  inner  pole,  «  hi  i>                             Bul 

it  did  nol    blow    i  ■!..  mi "Mi  la-  ii  ausfoi r  at   the 

ii Aiiei  tli.-  in  i    he  i'"i  described  ilat ion  test  « ould  be 

i  . ,iil\  went  up 

tniuals,     The  ,  ipl   on 

i  iii    \n...  1 1.. 

:iv  took  two  orthr lays.     He  did  not  periodical!} 
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take  the  copper  resistance  ;  they  could  not  at  present  do  that,  as  it  would 
mean  isolating  the  mains,  but  they  hoped  to  be  able  to  do  it  when  the  whole 

system  of  mains  was  complete.  When  he  wrote  the  note  t>>  Mr.  Parrot!  on 
the  clay  oi  the  accident  he  knew  that  it  was  intended  to  charge  the  main  ; 
l>ut  lie  thought  Mr.  Cook  would  sufficiently  understand,  when  informed 
that  onl]  a  temporary  test  had  been  made,  thai  it  would  uol  be  right  to 
li  was  for  Mr.  A.  Cook,  the  superintendent,  to  give  orders  to 
Mr.  Parrott  for  putting  the  cable  to  work,  ami  at  the  time  the  cable  was 
put  alive  lie  did  DO)  believe  Mr.  Cook  was  aware  that  note  to  Mr.  Parrot! 
was  iu  existence.  It  was  usual  for  him  (witness)  to  semi  a  written  report 
to  Mr.  Cook  ;  but  as  the  matter  was  urgent  the  latter  sent  au  inquiry  ou 
the  telephone. 

Major  CARDEW  :  Mr.  Cook  said  the  message  he  reeeived  in  answer  to 
his  inquiry  as  to  whether  you  had  tested  the  main  was  that  you  hail  made 
a  rough  test.     Do  you  say  that  is  quite  accurate  ? 

WITNESS  :  That  is  quite  accurate,  but  the  remainder  of  the  telephone 
message  is  not  true. 

Major  CARDEW:  Did  Mr.  Cook  ask  you,  "  Is  it  good  enough  to  put 
on  ! " 

Wl'i'JS  ESS  :  Mr.  ( look  asked  me  nothing  of  the  sort.  I  told  hiin  there 
was  very  fair  insulation  ;  he  said,  "  All  right,"  and  I  heard  the  click  of 
the  telephone  being  replaced,  and  that  is  all  that  passed  between  us. 

Examination  continued  :  The  form  which  he,  witness,  always  filled  up 
when  the  tests  were  complete  was  not  in  the  possession  of  Mr.  Cook  or  the 
cabling  department  until  November  17th.  Witness  never  dreamed  that 
Air.  Cook  or  anybody  else  would  put  a  high-tension  main  to  work  upon 
which  only  a  rough  test  had  been  made.  He  did  not  think  it  had  ever 
been  done  before.  Witness  put  in  a  record  of  tests  on  the  Benetfink  main. 
They  had  never  taken  tests  of  the  main  itself  without  connections  ;  to 
disconnect  the  main  at  the  station  would  have  meant  cutting  out  the 
lights  all  the  time.  They  were  only  allowed  by  the  Board  of  Trade  to 
shut  down  for  half-an-hour  on  Sunday  mornings  ;  as  a  matter  of  fact  they 
were  not  allowed  half-an-hour,  but  they  generally  took  that  time.  The 
tests  put  in  showed  a  sudden  drop  ;  they  had  several  sudden  drops,  and 
had  localised  the  faults,  but  they  had  never  been  due  to  cable  so  far  as  he 
remembered,  they  were  generally  due  to  dampness  of  the  porcelain. 

Cross-examined  by  Mr.  GRIFFITH  :  He  most  decidedly  thought  it  was 
necessary  in  the  case  of  a  high-tension  cable  with  a  pressure  of  2,000  volts 
that  all  those  tests  should  be  carried  out  before  the  cable  was  charged. 
There  had  been  no  recorded  test  of  the  cable  at  all  when  it  was  made  alive, 
and  except  that  it  was  not  necessary  to  send  a  workman  back  on  the  line 
to  remedy  a  fault,  he  knew  nothing  about  the  cable.  He  thought  when 
Mr.  Cook  got  his  answer  he  would  not  make  the  cable  alive  ;  his  answer 
was  most  distinct,  and  ought  to  have  conveyed  to  him  the  idea  that  the 
main  was  not  ready  for  being  charged.  He  (witness)  would  only  have 
made  a  cable  alive  under  such  circumstances  under  extreme  pressure,  and 
after  very  careful  attention  all  round  ;  upon  consideration,  he  might  say 
he  would  not  have  done  it  at  all. 

JOSEPH  MACMAHON,  foreman  of  the  transformer  department,  stated 
that  upon  instructions  he  received  from  Mr.  Cook  he  waited  at  Watling- 
street  station  until  he  received  word  from  Bankeide,  when  he  switched  on 
the  new  main.  He  had  received  orders  from  Mr.  Cook  never  to  make 
alive  first,  and  he  was  under  the  impression  that  the  main  was  already 
made  alive  from  Bankside  when  he  switched  on.  Haviug  complied  with 
his  instructions,  he  did  not  notice  anything  for  about  a  minute  and  a-half, 
when  he  noticed  a  kick  in  the  lights,  and  he  immediately  switched  out 
again.  There  was  no  unusual  sparking.  He  had  no  voltmeter  under 
observation  :  there  was  not  a  high-tension  voltmeter  in  the  station.  The 
station  at  that  time  was  fed  by  two  inter-connecting  mains,  one  from 
Cole  Abbey,  and  one  from  I'aucras-lane,  and  both  these  were  in  circuit. 

,1.  P.  BUCK,  superintendent  of  conduits,  said  he  had  found  it  necessary 
to  cross  the  pipes  in  laying  them,  when  they  met  with  obstacles  in  the 
shape  of  gas-pipes,  water-pipes,  or  sewers.  He  saw  the  boxes  open  in 
Cannon-street  after  the  accident.  The  top  of  the  one  at  Budge-row  had 
been  removed  and  the  brickwork  disturbed.  There  appeared  to  have  been 
fire  in  the  box,  which  was  blackened,  and  the  insulation  of  the  cables 
appeared  to  have  been  burned  off.  He  did  not  notice  that  the  iusulation 
of  the  low-pressure  cables  was  injured.  Up  to  the  time  of  the  accident 
lie  had  two  men  going  round  street  after  street  examining  the  conduits 
for  gas.  They  had  no  special  instructions  to  look  at  the  cables  ;  but  if 
they  found  anything  wrong  with  the  insulation  or  anything  else,  he 
thought  their  common  sense  would  tell  them  that  they  Bhould  report  it. 
If  gas  was  found,  witness  reported  the  fact  to  the  Secretary  of  the  Com- 
pany, who  communicated  with  the  gas  company,  and  the  latter  usually- 
asked  for  a  man  to  meet  them  to  assist  in  removing  the  lids  of  t  he  boxes,  and 
so  on,  when  they  would  put  in  a  detector.  The  iron  pipes  in  the  boxes  were 
screwed  together  with  red  lead.  There  were  seven  pipes  in  the  boxes,  four  of 
which  were  empty,  and  there  was  communication  through  from  box  to  box. 
He  did  not  think,  however,  the  gas  came  through  the  pipes,  but  that  it 
accumulated  in  the  boxes.  Larger  boxes  were  gradually  being  put 
in  by  the  Company,  and  he  thought  there  might  be  more  danger- with 
regard  to  explosions  iu  these  larger  boxes.  Plugging  up  the  pipes  in  the 
way  suggested  by  Major  Webber  would  interfere  with  the  ventilation  if 
the  scheme  proposed  by  the  engineer  and  manager,  Mr.  David  Cook,  was 
carried  out. 

Mr.  F.  H.  JACKSON,  third  engineer,  having  charge  of  the  generating 
station,  stated  that  he  was  at  the  telephone  at  the  time  of  the  accident, 
and  heard  the  disturbance  on  the  telephone.  Mr.  Ferguson,  one  of  bis 
assistants,  at  once  came  to  him  and  told  him  there  was  an  arc  in  the  new 
switch-room.  Witness  went  there  and  saw  an  arc  at  the  back  of  the  switch 
pillars,  near  the  new  mains  that  were  being  put  to  work.  The  Wal  ling- 
street  cable  was  arcing  across  to  the  lead  coverings  of  the  St.  Andrew  s 
Hill  cable.  Witness  ran  down  to  the  telephone  room  to  get  the 
Watling  street  main  switched  off,  and  found  Mr.  I'arrott  already 
sending  a  message  to  that  effect.    He  thought  the  arcing  went  on  for  about 


five  minutes.     There  were  four  machines  running  at  the  time   two  Brush 
machines,    a   500-kilowatt   and   a   250-kilowatt       and    two    350-ki 
lhoiiis.ui  Hon, ton  machines,  one  of  which  «  is  onlj  running  at  hall 
power,     Be  had  no  voltmeter  under  observation,  but  he  noticed  thai  the 
lamps  wen)  downandout.    The  load   just   before  was  190  amperes      He 
-aw  tin- amperemeters  of  the  Thomson-Houston  machines,  which  were  hod 
over.    The  maximum  reading  of  these  was  300  ampere  .     Aftei  the  Wal 
ling    treet  cable  had  been  cut  out  and  the  switches  ol  the  Benetfink  and 
Pancras  lane  mains  had  been  combined,  the  lamps  lit  up  again.     B 
to  the  conclusion  that  the  cause  of  the  disturb  in<  e 
the  Benetfink  main.     He  had  several  of  their  main  fuses  go  a!   di 
times.     The   Bates   fuses,  which  were  in   tubes,  went  very  quii    ' 
about   one-third  of  the  right  current    according   to    Mi 
because  they  were  bunched.     The  other  fuses  they  had  were  copper  wires' 
in  pots  with  divisions  between  ;  when  these  went  they  did  nol  go  with  a 
bang,  but  they  roared  and  flashed. 

This  concluded  the  inquiry,  and  Major  Cardew  thanked   those,   i 
and  others,  who  had  assisted  them. 


ON  VILLARIS  CRITICAL  POINT  IN  NICKEL.- 

BY   ADOLF   HEYDWEILLER. 

Hitherto,  researches  on  the  behaviour  of  nickel  and  iron  under 
mechanical  stress  while  magnetised  have  shown  considerable 
differences  in  the  behaviour  of  the  two  metals  ;  cobalt,  apparently, 
occupying  a  mean  position.  In  this  connection  we  may  notice 
especially  the  alterations  of  magnetisation  produced  by  tension  or 
compression  along  the  lines  of  force;  and  the  researches  of  (  '•. 
Wiedemann,  Nagaoka,  and  Zehnder  on  the  effects  of  torsion  on 
longitudinal  and  circular  magnetisation.  The  latter  phenomenon 
is  only  a  variant  of. the  former,  and,  therefore,  we  may  say  that  the 
chief  difference  between  iron  and  nickel  lies  in  the  fact  that  the 
former,  with  moderate  magnetisation,  has  its  magnetic  moment 
increased  by  slight  tension,  and  decreased  by  slight  compression  ; 
but  when  the  tension  or  compression  reaches  a  certain  point,  the 
effect  reverses.  Villari  observed  that  the  increase  in  permeability 
reached  a  maximum,  fell  again  to  its  original  value  at  a  certain 
value  of  the  tension,  and  fell  below  this  when  the  tension  was 
increased  further  still.  The  point  at  which  it  attains  the  same 
value  that  it  has  under  no  tension  is  known  as  Villari's  critical 
point.  Up  to  now,  no  such  point  has  been  observed  in  nickel  ;  the 
application  of  tensile  stress  having  always  decreased  the  permea- 
bility, and  mice  n  rsd. 

The  phenomena  observed  in  iron  are  in  accordance  with  what 
we  should  expect  if  the  Ewing  molecular  theory  of  magnetism  is- 
correct.  The  working  of  the  tension  is,  perhaps,  to  be  thought  of 
as  facilitating  the  change  from  the  first  to  the  second  stable  posi- 
tion of  the  molecular  chains;  while,  owing  to  the  mechanical 
deformation,  it  diminishes  their  magnetic  moment  when  the  second 
stable  position  is  attained.  So  long,  therefore,  as  there  remains  a 
large  number  of  groups  in  the  first  stable  position — that  is  to  say, 
when  the  magnetising  force  is  small — the  tension  can  increase  the 
induction  ;  but  when  the  majority  of  the  groups  have  broken  up, 
and  the  individuals  have  formed  new  alliances,  the  diminution  of 
magnetic  moment  begins  to  tell. 

This  explanation  of  the  phenomenon  would  be  contrary  to  expe- 
rimental evidence  should  it  really  be  that  the  difference  between 
iron  and  nickel  was  qualitative,  and  not  merely  due  to  the  fact  that 
no  one  has  hitherto  used  sufficiently  low  values  of  induction  in 
searching  for  the  effect  in  nickel.  The  author's  experiments  were 
undertaken  with  the  intention  of  settling  this  point. 

Method  of -Experiment. — Owing  to  the  small  magnetic  moments 
whose  changes  were  to  be  observed,  it  was  necessary  to  use  delicate 
apparatus;  and  the  arrangement  of  an  almost  astatic  magnetometer 
needle  system  was  found  to  be  the  most  handy.  The  astatic  system 
consisted  of  two  ring  magnets  11cm.  apart  ;  the  nickel  wire  under 
examination  was  placed  vertically  4 '7cm.  away  from  the  magneto 
meter,  the  lower  end  being  fixed  in  its  position.  This  wire  was  en- 
closed in  a  very  small  glass  tube,  in  which  it  fitted  loosely,  but  had  ni  • 
side  play.  This  tube  was  oOcm.  long,  and  prevented  the  wire  from 
sideways  movement  when  compressed  ;  on  it  was  wound  the  mag- 
netising coil  of  400  turns,  and  it  was  fixed  to  the  same  stone  pillar 
as  the  magnetometer.  The  lower  end  of  the  wire  was  about  on  a 
level  with  the  upper  needle  and  right  inside  the  magnetising  coil, 
about  7cm.  from  the  end,  and,  therefore,  in  a  uniform  Geld  ;  the 
height  could  be  easily  regulated  so  that  the  deflection  should  be  a 
maximum,  and  should  not  be  affected  by  small  vertical  displace- 
ments of  the  wire — 0  5cm.  displacement  produced  an  alteration  of 
deflection  by  (inly  1  or  1!  per  cent.  The  upper  end  of  the  wire, 
winch  projected  from  the  magnetising  coil,  was  fastened  to  a  bras- 
lever  in  such  a  manner  that  tension  up  to  ■'!  9  kilogrammes,  and 
compression  up  to  2  7  kilogrammes,  could  be  easily  and  gradually 
applied  by  sliding  a  lead  weight.  The  earth's  lielu  was  not  suffi- 
ciently large  to  produce  an  appreciable  alteration  of  the  magnetising 
force  from  the  longitudinal  direction. 

'•  Abstract  from  Wied.  Ann.,  1824,  No.  7,  p.  462. 
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The  magnetometer  was  roughly  calibrated  by  comparison  with  a 

single  needle  instrument,  and  was  found  to  give  40mm.  deflection 
for  one  C.G.S.  unit   of  induction  with   the  scale  1,860mm.  away. 

This  value  may  be  anything  less  than  10  per  cent,  out,  but  this  is 
of  no  consequence  as  only  relative  values  are  required. 

A  great  difficulty  is  experienced  in  removing  the  last  traces  of 
permanent  magnetism,  the  method  of  decreasing  alternating  cur- 
rents being  insufficient  :  and.  even  when  completely  demagnetised, 
the  repetition  of  <he  experimental  cycle  brings  about  a  perma- 
nent set. 

The  niekel  used  was  chemically  pure,  and  was  supplied  by 
Desaga,  of  Heidelberg.  It  had  a  diameter  of  0"15cin.,  and  was 
about  Kicm.long.  A  piece  drawn  toO'Ccm.  thick,  and  then  annealed 
has  a  specific  conductivity  of  7 '7  times  pure  mercury  at  0°  and  a 
temperature  coefficient  of  0-00391  between  5  ami  25  .  These 
values  agree  with  those  found  by  Feussner,  and  differ  from  those  of 
Matthiessen  and  Vogt,  and  of  Dewar  and  Fleming.  The  following 
results  are  certain  characteristic  ones.  First  come  four  sets  in 
which  the  tension  (or  compression)  is  varied  cyclically.  The 
arrows  show  the  direction  in  which  the  alteration  was  made. 
Table  V.  shows  the  effect  of  alternate  application  and  relaxation  of 
the  mechanical  stress. 

BesuWs  — With  weak  magnetisation  the  curve  representing  the 
relation  between  the  longitudinal  induction  I  and  a  tension  or 
compression,  P,  applied  to  the  wire,  shows  a  maximum  and  a 
minimum.  Beginning  with  a  maximum  compression,  the  induction 
falls  with  decreasing  compression,  reaches  a  minimum,  and  rises 
again  until  no  mechanical  force  acts  ;  goes  on  rising  with  increasing 
tension,  to  a  maximum,  and  then  falls  as  the  mechanical  force 
increases.  Maximum  and  minimum  get  nearer  and  nearer  together 
as  the  initial  induction  increases,  and  at  a  certain  value  of  magnetis- 
ing force  they  entirely  disappear.  The  position  of  the  maximum 
and  minimum  relatively  to  the  zero  of  mechanical  force  depends  on 
the  previous  magnetic  and  mechanical  history  of  the  nickel  ;  they 
are  generally  unsymmetrically  placed  ;  this  is  probably  due  to 
mechanical  hysteresis. 


0  1  2 

Kilogrammes. 

( !urve  plotted  from  Table  III. 

\t  low  values  of  induction  the  magnetism  shows  distinct  hyste- 
;ard  to  tin-  effects  of  mechanical   force,   in  contradis- 
tinction io  its  behaviour  under  stronger  magnetisation.      'Plus  is  in 

lance    with  the  theoretical  explanation  advanced   earliei  in 

this  article  oi  the  action  oi  mechanical  force    on  magnetism. 

If  the  behaviour  of  nickel  here  described  be  c  >m pared  with  that 
of  iron  as  observed  by  Villari,  VV.  Thomson,  and  (Swing,  it  will  be 
1  tie'  diffen  nces  l"'i  >■.,  ,  M  |  he  I  »•>  mel  a  I    are  merely  quan- 
and  an  dm   to  1 1"'  dif) in      rength  of  the  in  i 
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Intensity  of  magnetisation. 
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CORRESPONDENCE. 


PHYSICAL  SOCIETY   DISCUSSION. 

TO  THE  EDITOR  OF  THE   HI  I  I    PR101  W. 

SlB  :  It  is,  I  perceive,  rash  to  attempt  to  contribute  to  a  dis- 
cussion from  a  distance,  in  accordance  with  a  request  made  by 
the  Physical  Society  of  London  ;  because  if  one  happens  to  be 
misunderstood  there  is  no  opportunity  of  correcting  the  mis- 
take until  it  gets  into  print. 

A  hastily-written  note  showing  interest  in  some  Paper  to  be 
read  is  sent  to  the  secretaries  by  a  country  member,  and  nothing 
further  is  heard  by  him  until  an  abbreviated  version,  perhaps 
entirely  erroneous,  appears  in  the  public  Press. 

May  1  ask  your  readers  to  expunge  from  their  minds  the 
first  portion  of  a  statement  attributed  to  me  iu  the  report  of 
the  meeting  of  the  Physical  Society  on  p.  99  of  your  last  issue. 
Dr.  Larmor's  summary  of  Wiener's  results  was  perfectly  lucid  ; 
it  was  Herr  Wiener's  own  summary  of  the  consequences  of  one 
of  his  own  beautiful  experiments  which  I  ventured  tentatively 
to  criticise. — Yours,  &c  ,  Oliver  J.  Lodge. 

Liverpool,  November  '23,  189-4. 

LIGHTING   INSTALLATIONS. 

TO       THE       EDITOR      OF      THE      ELECTRICIAN. 

Sir  :  I  hasten  to  correct  two  important  errors  in  my  Paper 
on  "  Lighting  Installations,"  and  also  iu  the  discussion  printed 
in  your  current  issue. 

First  I  am  made  to  say  that  the  fact  of  a  consumer  adopting 
the  five-wire  system  saves  "current";  this  should  obviously 
read  "copper." 

Then  with  reference  to  the  case  of  the  Free  Trade  Hall  :  the 
metering  was  done  by  one  Ferranti  meter  (not  two  Thomson) 
connected  on  the  positive  outer,  the  reading  being  multiplied 
by  four.  It  is  true  that  there  is  now  fixed  a  Thomson  five-wire 
meter,  and  by  comparison  with  the  number  of  units  registered 
under  the  old  system  the  number  now  registered  seems  exces- 
sive ;  but  it  must  not  be  taken  that  this  fact  reflects  any  dis- 
credit on  the  accuracy  of  the  meter. — Yours,  &C., 

H.  A.  Henderson. 


AMERICAN  NOTES. 


(from  our  own  correspondent.) 

New  York,  November  16,  1S9-4. 

Cable  versus  Electric  Roads. — It  has  recently  been  announced 
that  two  important  cable  roads  in  Philadelphia  and  two  others 
in  Chicago  will  be  transformed  into  electric  roads.  In  a  dis- 
cussion on  a  Paper  on  conduit  roads,  read  last  week  before  the 
New  York  Electrical  Society,  some  figures  were  given  iu  regard 
to  the  relative  cost  and  construction  of  cable  and  electric  roads. 
In  New  York  cable  roads  cost  §150,000  per  mile  of  single  track; 
but  in  Washington  the  corresponding  figure  was  only  §30,000  ; 
ordinarily,  however,  it  was  asserted  that  the  cost  is  from 
-560,000  to  $70,000  per  mile  of  single  track.  It  was  stated 
that  the  electric  conduit  system  being  laid  down  in  New  York 
and  Washington  will  cost  more  than  what  corresponding  cable 
roads  would,  and  that  the  difference  for  each  car  would  be  £1,000 
in  favour  of  the  cable  car,  this  being  the  difference  between  the 
cost  of  the  grip  and  the  motor  equipment.  In  the  course  of 
the  discussion  an  instance  was  cited  where  a  trolley  road  cost 
870,000  per  mile  of  single  track,  the  franchise  requiring  the 
street  to  be  paved  by  the  traction  company  from  track  to 
track.  As  to  the  relative  cost  of  operation  of  trolley  and  cable 
roads,  one  speaker  stated  that  in  a  case  of  which  he  knew, 
where  the  same  company  operated  both  systems,  the  figures 
were  practically  the  same.  The  weight  of  opinion,  however, 
.luring  the  discussion  was  that  the  cable  road  was  cheaper  to 
operate. 

Electric  Conduit  Roads.— In  the  above  Paper  by  Mr.  Joseph 
Sachs  on  "Electric  Conduit  Railways"  the  conduit  system  to 
be  used  iu  New  York  and  Washington  was  described  for  the 
first  time.     As  the  traction  companies  apparently  thought  that 


it  was  uncertain  whether  the  a  loption  of  electricity  would  prove 
successful,  they  required  thai  the  same  conduit 

tion  should  be  used  as  with  cable  mil*,  in  order  that  a  cable 
might  be  substituted  should  the  electrical  system  prove  a 
failure.  The  insulators  for  the  contact  conductor 
at  the  usual  cable  manholes  30ft.  apart.  The  insulat 
of  ip  stone,  rectangular  in  form  and  supported  in 
embedded  in  sulphur.  At  the  top  is  fastened  an  iron  arm,  and 
to  this  is  secured  a  contact  conductor  of  tin.  channel  iron.  The 
contact  shoe  comes  down  to  the  slot,  and  has  two  arms  which 
press  outwardly  from  the  single  supporting  bar  which  rests  on 
the  rails,  making  a  continuous  rubbing  contact.  The  conduc- 
tors, of  which  there  are  two,  are  very  nearly  directly  under  the 
slot.  The  voltage  is  to  be  250  to  300  volts.  A  statement 
made  by  one  of  those  participating  in  the  discussion  of  this 
Paper  is  significant  in  view  of  the  disfavour  which  conduit 
railways  have  met  with  in  the  United  States.  He  quoted 
from  one  whom  he  stated  to  be  an  authority  that  "a  successful 
uudergrouud  system  would  be  a  great  calamity  to  the  street  rail- 
way interests  of  this  country  in  view  of  the  fact  that  if  one  were 
adopted  every  little  city  throughout  the  country  would  demand 
that  all  the  wires  be  put  underground,  and  it  would  ruin  nine- 
tenths  of  the  street  railways  in  this  country  if  they  were  com- 
pelled to  operate  under  such  a  system."  In  addition  to  the 
opposition  trom  that  source,  conduit  railways  have  also  un- 
deniably  been  kept  in  the  background  by  the  great  electrical 
companies  who  did  not  wish  to  have  competition  with  their 
trolley  systems.  The  electric  conduit  roads  being  built  in 
New  York  and  Washington  will  almost  undoubtedly  result  iu 
a  demand  by  municipalities  for  the  substitution  of  that  system 
for  trolley  lines,  and  may  possibly  in  many  cases  result  in 
great  hardship,  as  pointed  out  above.  On  the  other  hand,  the 
enormous  value  of  the  franchises  given  away  iu  the  larger 
cities  in  the  United  States  would  entirely  justify  the  expendi- 
ture. While  among  electric  street  railway  franchises  none 
approach  in  value  that  of  the  Metropolitan  Elevated  Railway 
of  New  York  City,  which  is  now  valued  by  its  owners  at 
$50,000,000,  yet  some  of  them  have  a  value  up  in  the  millions, 
for  which  the  municipalities  have  received  little  or  nothiDg. 
This  fact  will,  doubtless,  be  used  as  an  argument  to  force  the 
adoption  of  the  electric  conduit  after  its  practicability  is  once 
demonstrated. 


PARIS  NOTES. 

(FROM     OUR    OWN    CORRESPONDENT.) 

Paris,  November  27,  1824. 

The  Popp  Company. — The  jiremiere  commission  of  the  Muni 
cipal  Council  has  had  a  proposal  brought  before  it  to  withdraw 
from  the  Compagnie  Parisienne  de  l'Air  Comprime  its  right  to 
lay  cables  under  the  public  way.  This  is  the  illogical  outcome 
of  several  gentlemen  on  the  Board  of  the  Societe  du  Secteur  de 
la  Place  Clichy  having  taken  up  analogous  positions  on  the 
Board  of  the  Popp  concern.  Although  iu  possession  of  the  finest 
district  in  Paris,  the  operations  of  the  Compagnie  Parisienne 
de  l'Air  Comprime  show  a  deficit  of  some  28  million  francs. 
The  financial  supporters  of  this  disastrous  enterprise  are 
determined  at  all  costs  to  get  out  of  this  rut,  and  they  have 
come  to  an  agreement  with  the  Societe  de  la  Place  Clichy  to 
undertake  the  transformation  of  the  Popp  system  into  a  live 
wire  network.  This  being  so,  the  Municipal  Council  imme- 
diately thought  that  the  Popp  Company's  area  was  going  to 
be  annexed  by  the  Societe  de  Clichy,  but  if  the  statements  i  f 
the  two  Boards  are  to  be  credited  the  two  concerns  will  remain 
autonomous.  For  the  first  six  mouths  of  1894  the  Com 
pagnie  Parisienne  has  improved  its  position,  thanks  a 
increased  receipts  but  to  reduced  expenses.  The  profit  and 
count    shows    a   profit   of     100,845fi  a   loss 

of  157,000fr.  for  the  first  six  months  of  1893  ;  the 
working  expenses  exhibiting  a  reduction  of  100,000  franc-. 
The  final  net  result,  however,  thanks  to  the  financial  burdens 
that  weight  the  undertaking,  is  a  loss  of  no  less  than  5S4,000 
francs. 
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The  Compagnie  Generate  des  Lampes  Incandescentes  Edison 

Swan. This  Company  has  now  gone  into  voluntary  liquidation 

with  a  -view  to  reconstruction  on  a  new  basis  and  with  a  reduced 
capital.  Competition  has  seriously  affected  this  Company  for 
some  years  past. 

The  Incandescent  Gas  Burner.— The  Compagnie  d'lncan- 
descence  par  le  Gaz  Auer  has  just  won  a  case  against  an 
infringer.  Its  actions  against  several  other  alleged  infringing 
companies  will  come  before  the  Courts  towards  the  end  of 
January  next.  Whatever  the.  drawbacks  of  this  mode  of  light- 
ing may  be  it  is  impossible  to  gainsay  its  rapid  progress.  There 
are  now  some  600,000  Auer  burners  in  use. 

Canal  Boat  Traction. — M.  Galliot,  the  promoter  of  the  idea 
of  electric  traction  on  canals,  has  just  returned  from  a  journey 
to  KusBia,  which  he  made  with  a  view  of  studying  the  question 
of  the  navigation  of  the  Volga  by  means  of  the  Hutiu-Leblanc 
device  now  at  work  on  the  Burgundy  Canal.  The  hauling  of 
boats  up  steep  inclines,  which  has  been  greatly  improved  by 
M.  Maurice  Levy,  has  the  weak  feature  of  not  lessening  the 
twisting  effect ;  on  one  side  of  the  poles  the  hauling  cable  is 
twisted  up  and  on  the  other  it  is  untwisted.  The  result  is 
excessive  molecular  strain  and  mechanical  friction  of  spiral 
against  spiral,  tending  to  considerably  abridge  the  life  of  the 
cable.  

LEGAL    INTELLIGENCE. 


Shelfer  v.  The  City  of  London  Electric  Lighting  Company, 
and  Meux's  Brewery  Company  v.  The  City  of  London 
Electric  Lighting  Company. 

The  case  of  Shelfer  o.  the  City  of  London  Electric  Light  Company,  and 
Meux's  Brewery  Company  v.  the  same,  came  before  Lords  Justices 
Halsbury,  Lmdley  and  Smith  in  the  Appeal  Court  on  Friday  last. 

Counsel  for  Mr.  Shelfer,  Mr.  'Warmiiigton,  Q.C.,  and  Mr.  Waggett  :  for 
Meux  and  Co.,  Mr.  Warmingtou,  Q.C.,  and  Mr.  Eadcock  ;  for  the  Electric 
Lighting  Company,  Mr.  Moulton,  Q.C.,  M.P.,  Mr.  Reushaw.  Q.C.,  and  Mr. 
Braithwaite. 

The  case  came  originally  before  Mr.  Justice  Kekewich,  whose  judgment 
was  delivered  on  April  19,  1894  (see  The  Electrician,  April  20,  p.  699).  It 
was  against  this  judgment  that  the  defendant  Electric  Light  Company 
nuw  appealed. 

Mr  YYAKMINOTON  said  that  the  appeal  was  not  taken  on  the  ground 
that  the  learned  judge  decided  against  the  appellants,  or  that  he  had  decided 
against  the  evidence  :  but  that  the  learned  judge  had  not  given  the  appel- 
lants the  right  sort  of  relief— namely,  the  judgment  had  given  damages, 
whereas  the  appellants  desired  injunction.  The  action  was  an  action 
brought  by  the  plaintiff,  who  was  and  is  the  lessee  of  premises  which  are 
knows  as  the  "  Waterman's  Anns."  Bankside,  Southwark,  for  a  term  of  21 
years  from  March  25,  1893.  He  brought  his  action  against  defendants  for 
a  nuisance,  the  nuisance  being— (1)  vibration,  (2)  noise,  (3)  steam.  Very 
early  in  the  case  the  nuisance  of  steam  was  eliminated,  because  of  an 
admission  made  by  the  defendant  Electric  Light  Company  that  the  appa- 
ratus necessary  for  the  condensation  of  the  steam  had  been  completed. 

Lord  Justice  LINDLEY  :  The  learned  judge  granted  damages  instead 
of  an  injunction  ? 

Lord  Justice  SMITH  :   Do  you  say  that  he  could  not  1 

Mi.  WARMINGTON  :    Yes,  my  lord,   1  say  ho  could  not, 

Lord  Justice  LINDLEY  :  That  is  a  point  which  is  rather  crotchety. 

Tlio  is^uc  being  thus  slated,  the  argument  now  resolved  itself  into  one 
of  .i  point  of  lav,,  ami  the  question  of  construing  the  meaning  and  powers 
of  tic-  \- '  and  Provisional  Orders  under  which  the  Electric  Light  Com 
panj  carries  on  ilH  work,  as  well  as  that  of   tin-  Common  Law  as  laid  down 

in  the  judgments  i  formei  analagous  cases,  Prom  Mr.  Warmington's 
point  of  view,  the  case  ••)"  Martin  t>.  Price  was  cited,  and  Mr.  Warming- 
ton's  argument  i  wen  directed  to  the  point  that  Mr.  Shelfer,  having  proved 
that  th'-  nuisance  complained  of  were  detrimental  to  his  house,  to  his 
,  mi,, ni,  to  the  health  of  his  wife  and  daughter,  and  to  liis  own  and  his 
«ii,.  leep,  it  «.i  not  possible  for  any  Court  to  assess  damages  foi  these 
ibings  in  the  past  and  in  prospective ;  but  thai  the  only  natural,  proper, 

ami  legal  remedy  and  relief  ws     bj  b  re  training  inj tion.     Moreover, 

Mr.   Warmington   averied    ili.it    there   was    i videnco   given    that    these 

nuisance    were  unavoidable.     The  Company  could  carry  on   their   busine 
without  the  nuisances  if  they  liked.     He  further  pointed  out  that  whereas 

when  the  action  f  oi   thesi    auiss Bi   I   entered   the   Electric  Light 

Company  were  only  usin     1.000  a.r.,  the  Manager  of  the  Company,  Mr. 

Cool    admitted  that    the  C pany  intended  to  increase  it   t.<>  20,000  n.r., 

and  hence  the  nuisance  i  omplained  of  were  likely  to  increase  rather  than 
diminish.     Mr.  v\  trmington  laid  hi  ip  all   the  reported  cases 

where  damages  had  been  given  in  lieu  oi   injunction,  and  in  not  one  was 

there   i    iu|    estion   thai   thi    dams  i     had    ieen   : ixoepl   where  the 

injunction  would  have  to  be    t  a  mandatory  charact  pulldown 

lilding. 
Mr.   UI'.NSIIAW,  Q.C.,  for  ih<-  Electri     Light   '    mpanj    argued  thai 
damages  were  a  pi   pi  indremedy.     lie  rested 


his  case  very  largely  on  Section  10  of  the  Provisional  Order,  wdiich  not  only 
conferred  powers  to  acquire  land,  construct  works,  and  acquire  licences  and 
patents,  &c.,  but  also  empowered  the  Electric  Light  Company  to  "generally 
do  all  such  acts  and  things  as  may  be  incidental  to  such  supply."  The 
working  of  steam  power,  dynamos,  kc,  were,  he  argued,  "incidental"  to 
and  necessary  for  the  supply  electric  light. 

Mr.  MOULTON,  Q.C.,  followed  on  the  same  side,  and  extended  the  same 
line  of  argument,  contending  that  the  Electric  Light  Company  were  not 
only  grauted  powers  to  construct  works  and  do  other  certain  things,  but 
they  were  also  under  other  statutory  obligation — they  were  in  duty  bound 
to  make  a  sufficiency  of  electrical  energy,  and  to  supply,  and  continue  to 
supply,  any  and  every  applicant  for  it.  Cases  were  cited,  and  counsel 
argued  that  under  such  powers  as  were  conferred  on  railway  companies, 
water  and  gas  companies,  and  electric  supply  undertakings,  the  necessary 
works  must  be  made  and  maintained,  even  though  they  were  a  nuisance 
to  the  neighbourhood.  The  whole  question  was— first,  that  the  Company 
should  not  cause  unnecessary  nuisance ;  and,  secondly,  that  they  should 
pay  damages  for  what  nuisance  was  caused.  But  if  an  injunction  were 
granted  to  stop  the  works  it  would  mean  the  prevention  of  the  Company 
carrying  out  the  supply  of  electricity,  for  which  statutory  duties  had  been 
imposed  and  statutory  powers  granted. 

Monday,  November  19th. 

Mr.  MOULTON,  Q.C.,  resumed  his  argument  in  support  of  Mr.  Justice 
Kekewich's  judgment  as  against  the  appellants.  The  learned  counsel's 
enunciation  of  the  law  was  that  his  Company  were  not  only  under  a 
privilege,  but  they  were  also  under  statutory  duties  ;  to  wit,  under  their 
Provisional  Order  they  were  bound  to  lay  down  mains  within  21  months 
of  the  date  of  the  Order,  and  they  were  bound  to  keep  those  mains  charged. 
There  might  be  some  doubt,  there  might  be  ground  for  argument,  whether 
or  not  the  Company,  having  laid  down  their  mains,  were  bound  to  charge 
them  ;  but  at  any  rate,  having  once  charged  those  mains  and  commenced 
the  supply  of  electricity  to  the  public,  there  was  no  doubt  whatever  that 
the  Company  were  bound  to  continue  to  keep  the  mains  charged.  And  as 
the  Provisional  Order  gave  the  Company  powers  to  do  all  that  was  neces- 
sary for  this  supply  of  electricity,  the  learned  counsel  argued  that  his 
Company  were  now  simply  obeying  the  Provisional  Order,  one  inevitable 
result  of  which  was  a  certain  amount  of  vibration,  which,  although  it  might 
be  a  nuisance,  was  a  justifiable  nuisance  under  the  powers  of  the  Provisional 
Order,  the  remedy  and  liability  for  which  was  by  payment  of  damages, 
and  could  not  be  by  injunction,  inasmuch  as  an  injunction  would  prevent 
the  Company  from  obeying  their  statutory  duties. 

Lord  HALSBURY  pointed  out  that  it  might  be  argued  that  the  Electric 
Light  Company  might  have  several  generating  stations,  where  engines  of 
less  horse-power  might  be  used,  and  consequently  less  vibration  caused — 
in  other  words,  was  it  or  was  it  not  compulsory  for  the  purpose  of  carrying 
out  the  Provisional  Order  to  concentrate  all  the  necessary  generating 
power  to  this  one  station  at  Bankside,  or  at  any  one  station  ! 

Lord  Justice  SMITH  asked  Mr.  Moulton:  Suppose  you  take  out  the 
nuisance  of  steam,  and  supposing  that  the  nuisance  of  vibration  is  obliged 
to  go  on  ;  the  tenant  being  in  possession  for  21  years,  how  is  the  prospec- 
tive nuisance  for  these  years  by  vibration  to  be  properly  estimated  ! 

Mr.  MOULTON  said  that  possibly  there  might  be  such  a  nuisance  as  to- 
destroy  the  value  of  the  property.  Here  was  the  Company  under  an  obli- 
gation of  supply  by  statute,  and  an  ever-increasing  obligation,  under  which 
circumstances  incidental  nuisances  or  injuries  would  have  to  be  paid  for 
undoubtedly,  but  not  to  deprive  by  injunction  the  Company  of  power  to- 
work  out  their  obligations. 

Lord  HALSBURY  pointed  out  that  the  construction  of  the  statute  was 
that  the  Company  should  not  commit  a  nuisance. 

Lord  Justice  LINDLEY  remarked  that,  he  thought  the  House  of  Lords 
had  ruled  that  where  a  nuisance  had  been  proved,  and  where  it  was 
recurrent,  an  injunction  followed  naturally.  His  lordship  quoted  ihe 
ruling  of  the  House  of  Lords,  to  which  he  referred  ;  but 

Mr.  MOULTON  pointed  out  that  that  ruling  was  given  prior  to  Lord 
Cairns's  Act,  and  it,  was  on  Lord  Cairns's  Act  he  relied  as  giving  the 
Qourts  discretion  to  award  either  damages  or  injunction.  Later  on  Mr. 
Moulton  argued  that  people  could,  and  did,  very  soon  get  accustomed  to 
vibration,  and  the  feeling  of  its  being  a  nuisance  abated. 

Lord  Justice  SMITH  asked  how  money  compensation  could  be  given  for 
loss  of  sleep  during  the  '.il  years'  tenancy  I 

Mr.  MOl  l.'H'X  argued  that  Mr.  Justice  Kekewich  apparently  took  the 
view  that  although  the  vibration  might  make  a  person  less  willing  to  take 
the  house,  vet  that  the  vibration  was  not  so  severe  as  to  cause  permanent 
loss  of  health. 

Lord  Justice  SMITH  pointed  out  that  the  next-door  neighbours  oi 
Sbclfei   te  i  died  to  the  vibration  also. 

Mr.  Mdl  LTON   contended  that   the  Conn    below   apparently  thought 

that    when  the  nuixiiho   mid    noi-ie  of   «|imim  m.  muninl  iIhiiuit.   m-  a 

sufficient  rei ly  for  what  remained. 

Lord  HALSBURY  said  that  the  construction  of  the  Act  was  that 
powers  were  conferred  to  do. oertain  things  it  those  things  could  be  done 
wil  bout  commit  ting  i  pui  :«»  e 

The  ('..in  i  then  asked  Mr,  vi  armington  to  address  himself  in  his  reply  to 
i  h<   powei  i  ol   I  lie  lot 

m,  \\  \i;mi\i:iii\  kid  that  under  Section  10  of  the  Let  the  whole 
of  the  powers  to  be  taken  by  the  undertaken  is  to  be  subject  (among 
other  things)  to  the  provisions  and  restrictions  ol  the  let  itself;  secondly, 
the  Act  draws  ■  distinction  between  eon  traction  oi  works  and  use  ol 
apparatus;  and  thirdly,  thai  under  Section  if  the  question  ol  awarding 

damage    wi     Bned  a*  iu  ively  to  damages  caused  in  the  axei  ution  ol 

the  works  Then,  too,  Section  88  of  the  Ordei  tipulates  that  "nothing 
in  this  i  iidci  shall  exonerate  the  undertaken  from  indictment,  action,  or 
other  proceedings  for  nuisance  in   the  cvcnl  of  any  nuisance  being  caused 
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ise  tenure  Mr.  Warmington  contended  that  the  under 
takers  could  either  take  up  the  powi  I  -  oi  the  Ordei  or  not,  but  that 
did  the}  were  subject  to  every  action  as  anj  other  person  In  support  of 
this  view  Mr.  Warmington  cited  Mr.  Justice  Frj  in  a  gas  com] 
where  thai  learned  judge  held  that  the  company  was  not  justified  in 
causing  a  nuisance  by  the  construction  oi  gas,  even  it  the  gas  could  not  be 
the  requisite  purity  without  - 


Meux's  Ereweiy  Company  Appeal. 

The  court  then  proceeded  to  hear  the  appeal  of  Messrs.  Meux,  and  at  tin- 
outset  Mr.  Renshaw,  Q  that  the  appeal  was  out  of  time,  the 
judgment  of  the  court  below  being  dated  April  19th,  and  the  date  of  the 
appeal  being  October  23rd.  Learned  counsel  held  thai  the  time  limit  was 
three  months,  which  had  been  exceeded.  A  somewhat  elaborate  legal 
ut  resulted  upon  this  technical  point,  and  in  the  end  the  Court 
overruled  theobjecti  n  without  calling  upon  Mr.  Warmington. 

Opening  Messrs.  Meux's  case,  Mr.  WARMINGTON  said  he  asked  for 
damages  on  a  much  wider  scale  than  that  granted  by  the  Court  below. 
Argument  turned  upon  the  presence  of  a  crack  in  the  house  rented  by  Mr. 
M.  ■ ...  Meux  contending  that  they  wanted  their  house  to  be  as 
lettable  at  the  end  of  the  present  |i  ise  as  it  was  when  the  lease  was 
granted, and  they  disputed  the  allegation  of  the  Electric  Light  Company 
that  this  ciack  was  caused  by  subsidence  consequent  on  the  deep  founda- 
tions of  the  Company's  works,  and  contended  that  the  cause  of  the  crack 
was  the  vibration,  which  vibration  was  likely  to  continue,  and  to  grow 
worse,  and,  therefore,  to  cause  an  extension  of  the  crack — all  which  could 
not  la'  subjei  '  to  ass<  ssment  for  prospective  damage?. 

Lord  HALSBURY  expressed  the  view  that  if  the  effect  of  the  excava- 
tions at  the  electric  works  was  to  render  the  "  Waterman's  Arms  "  less 
secure  than  it  was,  would  not  the  effect  of  vibration  be  to  produce  further 
injury  to  a  weakened  house  ? 

Mr.  WARMINGTON,  continuing  his  argument,  held  that  the  state  of  the 
law  on  the  point  was  that,  there  being  a  nuisance  of  a  permanent  char- 
acter, the  reversioner  had  a  right  to  an  injunction,  unless  it  could  be 
shown  if  he  might  use  an  Irishism)  that  the  nuisance  would  not  last  until 
the  expiration  of  the  term. 

Mr.  RENSHAW,  opening  the  Electric  Light  Company's  case,  main- 
tained that  Messrs.  Meux,  being  reversioners,  were  not  entitled  to  other  or 
further  relief  than  that  already  given  by  the  (.'cant  below — viz.,  their 
remedy  and  relief  was  limited  to  damages.  The  state  of  the  law,  he  said, 
was  that  the  reversioner  is  not  entitled  to  either  damages  or  injunction, 
unless  he  showed  that  the  nuisance  complained  of  was  of  a  permanent 
character.  Against  the  permanent  character  of  the  vibration  in  question 
Mr.  Renshaw  argued  that  no  one  could  say  it  would  be  permanent,  because 

i i: dd     '\   that  before  the  reversioner  gained  pus. -on  of  the  house 

new  method  of  making  electricity  might  not  be  discovered  ;  or  the 
Electric  Light  Company  might,  perhaps,  remove  the  site  of  their  works, 
and  so  end  the  vibration  and  nuisance.  He  proceeded  to  cite  rulings  to 
Bupport  this  view. 

On  reference  to  the  writ,  the  Court  doubted  if  the  reversioner  could  ask 
relief  on  account  of  inconvenience  and  loss  of  custom  to  the  tenant  in 
n  :  but 

Mr.  BADCOCK  explained  that  Messrs.  Meux  and  Co.  were  mortgagees 
as  well  as  reversioners,  and  therefore  their  interests  were  identical  with 
those  of  the  tenant  in  possession. 

This  being  an  entirely  new  point — not  before  mentioned  in  the  case — ■ 
the  Court  allowed  it. 

Mr.  BRAITHWAITE  (for  the  Electric  Light  Company)  took  the  ground 
that  as  electrical  science  might  be  so  improved  a-  to  allow  of  its  being 
generated  without  causing  vibration,  it  could  not  lie  proved  that  the 
nuisance  wi  uld  be  permanent. 

Judgment  reserved. 


Stamp  Duties  on  Telephone  Rental  Agreements 

In  the  Queen's  Bench  Division  this  week  an  important  question  of  stamp 
duties  has  been  ably  argued  in  the  action  "Jones,  appellant ;  Commis- 
of  Inland  Revenue,  respondents."  Mr.  Gore  Browne  and  Mr.  I.'. 
Bankes  were  for  the  appellant,  and  the  Solicitor-General  and  Mr.  Danck- 
werts  for  the  Crown,  who  claimed  ad  valorem  duties  on  an  instra 
under  which  Mrs.  Jones,  carrying  on  ECeith,  Prowse  and  Co., 

entered  into  an  agreement  (under  seal)  with  the  National   1 
pany  for  telephonic  communication  to  be  supplied  by  them.     Mrs.  Jones 
lishing   telephonic    communication    from    her   head 
office,  18,  Cheapside,  Loudon,  to  her  other  London  branches,  and  to  various 
theatre-,  hotels,  and  other  places,  such  telephonic  communication  I 
means  of    metallic  circuits,  and   including   telephone    instruments    at   the 
head  office ;  and  the  Company  had  agreed   to  supply  the  mean-  of  such 
telephonic  communication,  and  to  maintain  them,  she  un  lertaking  to  pay 
quarterly  instalments  in  advance  to  the  Company  fi 
ph.. ne-   lines  and  apparatus,  and  for  the  telephonic  communication   the 
annual  >'ini  of  £11.  5s.  per  line,  the  minimum  amount  to  be  payable  being 
<!  on   -  rent  of  45  lines,  or  £506  per  ai 

r  ten  year.-  subject  to  a  power  for  the  Company  to  terminate  it  by 
notice  The  Inland  Revenue  Commissioners  were  of  opinion  that  the 
instrument  was  the  only  or  principal  security  for  the  sum  of  £506  payable 
annually   for  an   indefinite  period    by  quart 

!  norrent  on  a  lease;  and   that  it  was  an  in 
imp  Act  of  1891  with  the  ad  valorem  duty  of  2s.  6d. 
For  '"  ery  £5.  which  would  make  the  doty  payable  £12.  15s.     Mrs.  Jones 
appealed  for  the  smallei 

Lftei  hearing  counsel  on  both  aides,  the  Court  gave   judgment   for  the 
Crown,  and  came  to  the  conclusion  that,  though   Mr.  Gore  Browne  and 


Mr.  Banke    bo  iarguedthi 

could  nni  be  maintained,  bul  the  Ci  iwn  wa   entitled  in  both  ca  es  to  the 
.  • 1  it i  \ . 
Mr.    Justice    WRIGHT,    in 
that  he  could 

under  seal  to  paj    I  hi     CI ind    that  v       a  '      ivenati        md 

under  the  head  of  bo  p  tymenl    of    thi 

quai  i'ii'    .  '  I'hio  the  words,  "  b  m  I,  covenant, 

.a  n    i  rument,"  &c,  which  re  [uii  ed  an  ad  ument, 

therefore,  was  require  1  to  1  ped  as  the  t '  im  I  detei 

mi I.     The   word    '  ely   an 

auxiliary  security,     Ti,  ild   n      I isidered  as  a  I 

no  exclusive  )"--e-sion  was  to  be  given  ol   the  wires.     The  money  was  to 
be  paid  not  merely  for  wires,  hut  for  services  to  be  done,  and  thi 

there  was"rent   I e."    The  judgment,  then 

must  be  for  the  Crown. 


The  Electrical  Power  Storage  Company  (Limited;  v.  The 
Chloride  Electrical  Storage  Syndicate   Limited). 

Sir  RICHARD  WEBSTER,  in  the  Chancery   Division  on   Frida 
mentioned  a  patent  action,  in  which   he  said  he  was   not   in  a  position   to 
move,  but  was  desirous  that  it  Bhould  be  effective  next  week,  and  foi 
purpose  he  asked  that,  the  defendant-  should  undertake  to  file  any  evidence 
they  desired  to  use  bj  Tuesday  last. 

Mr.  Justice  NORTH  reminded  him  that  next  week  Mr.  Justice  Chitty 
would  he  taking  his  motions,  aud,  consequently,  they  would  he  heard  on 
Thursday  instead  of  Friday. 

Sir  RICHARD  WEBSTER  said  it  was  another  example  oi    thi 
venience  of  shifting  motions  from  one  Court  to  another,  and  he  hoped  the 
time  was  not  far  distant  when  the  old  state  of  thine-  would  be  n 
Under  the  circumstances,  he   thought  he  had  better  make   a   virtue   of 
m  cessity,  and  allow  the  motion  to  stand  until  Thursday  week. 


Bannister  v.  Julius  Sax  and  Co.  (Limited). 

This  was  an  action  heard  at  the  Liverpool  Assizes,  in  which  the  plain- 
tiff, Mr.  Maunsel  C.  Banuister,  civil  engineer,  of  Liverpool,  sued  the 
defendants,  Julius  Sax  and  Co.,  electrical  engineers,  of  Smithfii  Id  Market, 
London,  to  recover  £356  for  moneys  paid  and  work  doue.  The  defence 
was  that  a  third  party  was  liable. 

The  plaintiff's  claim  was  for  services  rendered  during  January,  February, 
and  March  last,  in  preparing  specifications  and  estimates  for  the  buil 
cold   storage  premises  at  a  cost  of  £26.000.     The  defendant-  hi  I   taken 
from  the  City  of  Loudon  Corporation  a  piece  of  land  at  Smithl 
which  to  erect  apparatus,  &c,  for  supplying  electric  light   t  o  thi 
and  the  building  was  to  he  erected  within  twelve  months.     This  was  just 
prior   to  Julius   and  Charles   W.   Sax  turning  their   linn    into  a  limited 
liability  company,  now  known  as  Julius  Sax  and  Co.  (Limited).     It   was 
subsequently  proposed    to   establish  a  syndicate  to   be  known    as   "The 
Metropolitan  Cold  Air  Storage  Company."  with  a  capital  of  £5.000  :  but 
this  syndicate  was  not   formed,  and  the  plaintiff  sent  in  his  claim  to   Mr. 
C.  W.  Sax,  charging  14  per  cent,  for  the  work  done  up  to  that  point.    The 
solicitors  for  the  defendant  Company  answered   that  there  was   no  pre- 
tence for  the  claim  against  their  clients. 

When  the  defendants'  i  ise  had  been  partly  heard  defendants'  counsel 
proposed  a  settlement,  which  was  agreed  to. 


Displacement  Current  Phenomena. — At  a  recent  meeting  of 
the  Academy  of  Science  of  Amsterdam,  Herr  C.  H.  Wind  read 
a  note  on  the  Kerr  phenomenon.  The  author  breaks  up  the 
electric  current  into  two  parts — a  current  of  conduction  and  a 
displacement  current — and  to  these  attributes;  as  Lorentz  his 
done,  the  Hall  effect.  He  supposes,  however,  says  Natun  .  that 
the  electromotive  force  which  constitutes  the  Hall  effect  is 
different  for  the  two  constituents,  while  Lorentz  supposes  them 
to  be  equal.  The  introduction  of  this  hypothesis  into  the 
calculations  of  Van  Loghem  does  not  alter  the  general  foi 
the  results,  but  has  the  effect  of  giving  expressions  for  the 
phase  and  the  amplitude  of  the  magneto-optic  component 
which  differ  by  a  constant  quantity  and  a  constant  angle  From 
the  old  values.  In  this  way  the  difference  of  phase  disci 
by  Sissingh  is  explained  ;  and  from  the  observed  value  of  this 
difference  of  phase  the  ratio  between  the  intensity  of  thi 
effect  for  the  displacement  and  conduction  currents  cm  be 
calculated,  and  then  from  observations  of  the  amplitude  the 
value  of  each  of  these  can  be  found.  From  the  calculations 
made  by  the  author  it  appears  tint  the  values  thus  obtained 
are  of  the  same  order  as  those  got  by  direct  observation  of  tin 
Hall  effect,  if  we  su]  the  specific  resistance  ol  n 

for  periodic  currents  of  extreme  rapidity  is  greater  than 
continuous  currents.     This  view  is  further  supported  by  "tie  c 
calculations  whidi  have  hen  made  by  the  author.     The  Paper 
concludes  with  a  comparison  between  the  above  theory  and  the 
theories  propounded  by  Thomson,  Goldhammer,  ami  Urude. 
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TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  wider  the  above  heading  must  reach  the  Office 
nut  later  than  first  post   Thursday  morning.      New  Catalogues, 

Price  Lisls,  and  similar  matter  should  be  sent  early  in  the  week.] 

NEW  BOOKS  AND  EDITIONS. 

ThefoUowiiig  New  Books  and  Editions  of  "  The  Elei  run  [an"  Series  '.an 
hi  obtained  of  the  Booksellers  or  direct  from  the  Publishing  nfiees  : — 

Laboratory  Notes  and  Forms.— With  the  above  title,  we  have  in 
preparation  a  set  <>f  Elementary  (nearly  ready)  and  Advanced  Notes  and 

rTorms  f  ir  use  in  Electrical  @ngh ring  classes.    These  have  been  prepared 

by  Dr.  .1.  A.  Kleming,  and  will  be  found  of  great  service  to  Teachers, 
Demonstrators,  and  Students.  They  are  prepared  with  the  objeel  oi 
saving  the  time  of  the  teacher  and  his  assistants,  ami  to  serve  a-  a  record 

of  tin-  work  dun.-  by  tin'  student.     A  full  prospectus  can  I bl  ained  post 

free. 

ThelS94  Edition  of  '-Thk  Electrician"  Electrical  Trades'  Dirkctoht 
and  Handbook  contains  1,000  closely-printed  pages,  and  several  new  and 
u  -eful  features  Have  been  added.  The  price  of  this  edition  of  the  1  Hrectory 
and  Handbook  is  now  f  s.  post  free  ;  abroad  5s.  Bd.  The  1895  edition  is  in 
activt  preparation,  and  subscription  and  advertisement  orders  should  now 
lir  sent  in. 

"Electric  Lamps  and  Electric  Lighting, "  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd.,  post 
free.     Prospectus  post  free. 

"  Ei.kctkic  Motive  Powkr."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  tins  title,  i-  just  out,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  ami  genera]  power  transmission 
purposes,  in  which  the  author  has  hail  much  experience.  Tin'  hook  is  well 
printed,  on  good  paper,  and  contains  sunn'  230  illustrations,  a  large  pro 
portion  of  which  have  been  specially  made  for  the  book.  The  price  is 
iii,.  (ill.,  post  free  lis.  (abroad  lis.  6d.). 

"I'm:  Abtof  Electrolytic  Separation  or  Metals.  " — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  lid.  post  free. 

"The  Work  of  Hertz." — The  lecture  delivered  by  Dr.  O.  J.  Lodge  at 
the  Royal  Institution  on  June  1st  is  reprinted  with  corrections  and  addi- 
tions, and  many  original  illustrations,  price  2s.  (id.  net. 

"Electrical  Engineering  Formula,"  a  pocket-book  by  W.  Geipel 
and  11.  M.  Kilgour,  isnowready;  price  <"s.  6d.,  by  post  7s.  9d.  (abroad 
fs.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  I'ul.,  post  free  13s.  (abroad  13s,  6d.).  Prospectus  on  application  to  the 
Publisher. 

"Electromagnetic  Theory"  (Vol.  I.),  by  Oliver  Heaviside,  is  now 
ready,  price  12s.  6d.  (abroad  13a.).  Prospectus  on  application.  Vol.  11.  is 
in  preparation. 

"The  Incandescent  Lamp  and  its  Manufacture."— This  book,  writ- 
ten by  Mr.  Gilbert  S.  Han;,  i-  now  ready;  price  7s.  6d.  (abroad  8s.). 
Pn  spectus  on  application  to  the  Publishei . 

"  I  >i: i  m  Armatures  and  Commutators."— This  book,  written  by  Mr. 

F.  Marten  Weymouth,  is  al-o  ready  ;  price  7s.  lid  (abroad  8s.).  Prospectus 
on  application. 


Tenders  Invited.— The  Corporation  of  the  City  of  Melbourne 
invite  tenders  for  the  -supply,  delivery,  and  erection  of  alternating 
current  dynamos,  exciters,  switchboard,  transformers,  instruments, 
Ac.  Specifications  ami  conditions  of  contracl  may  be  seen  at  the 
offices  of  The  Electrician,  ami  tenders  have  to  reach  Mr.  John 
Clayton,  Town  Clerk,  Town  Ball,  Melbourne  (Australia),  not  later 
than  II  a.m.  on  Tuesday,  January  l'l'ihI  next, 

I'    "ill    I"-    ieen   by  our  advertisement  columns  thai 


Ihe  Cowpen   District    Local    Board   (Blyfch,   Northumberland)  re 
'I' tenders  for  the  lighting  by  electricity  or  otherwise  of  the 

lighting  ana  within  I  hen-  district    for  a  period  of  seven  or  Ion  years 

•  <    I"    tively,  From   August  15,  1895.     Tenders  must  be  sent  to  Mr. 
I:.  T.  Guthrie,  the  clerk  to  the  Board,  by  December  20th. 

The  '  lorporation  oi  i  loventry  im  Lte  tenders  For  i  lee 


tncity  meters.     Some  information  appears  in  our  advertisement 
columns,  and  full  particulars  can  be  obtained  of  Mr.  R.  Hammond, 

"  lll; !i  ctrical  en    neer,  Oi  m I<    Hou  e,  Gp  at  Trini 

E  C.  Tendi  rs  hue  to  be n  or  bi  Fore  W  i  dnei  d  ly,  Di  ci  mber  L2  h. 

The  Governoi     ol    the   Enni  icorthy    Di  itricl    Lunati 


\  '■  Iuim  invite  ti  ndei  i  for  i  upplying  instrumi  nl  and  upp  iratu  i  for 
internal  telephonic  communicatii  n,  equal  to  13  si  itions,  Ti  nders 
mui  i  be  sent  in  to  the  I  h  m  m  in  ol  tin    Board  not  later  than  6  p.m. 

nl  'comber  I  llh. 

■  The  I  "i n       .  of  the  Exhibition  to  be  held  at 


Bordi  an  ■  next  yi  ir  is  invil  ing  propoi  als  From  elect  i  ical  i  n   ineei 

■      ' "i    Hi .  .  |)ti,  .M1|   ,i,. 

Bupplj   ol  olectrical  eni  rgy  in,  the   Exhil n    ;i id     Fron    VTaj 

1  '   to   Nov,  mber  I,    I   f)  •      Tin    I    mdor   Chaml Ft 

notify  lirms  who  arc  inten    ted  in  thi    i    hibiti  «  th  it   tin 

|uii    themselves   ii imunical it    once    with    the   Seci 

Botolph  Hou  e,  Eai  ti  hi  ip,  I    I 


Tenders  Accepted. — The  Governors  of  Harrow  School  have 
provisonally  accepted  the  tenders  of  Messrs.  Crompton  and  I'o.  for 
the  supply  and  erection  of  plant,  and  for  the  maintenance  of  the 
same,  for  lighting  the  school  by  electricity,  the  amount  being 
£8,762  for  plant,  apparatus,  &e.,  and  £1,686  for  maintenance. 
Seven  other  tenders  were  received.  The  estimate  of  the  engineer 
to  the  Harrow  Local  Hoard  was  £9,300  and  £2,092  respectively. 

The  tender  of  Messrs.   B.   Verity  and  Sons  has  been 

accepted  for  the  lighting  of  the  Salisbury  estate,  for  the  sum  of 
£5,437. 

The  Sunderland  Town  Hall  Committee  have  accepted 

the  tender  of  Messrs.  Reed,  Ferens  and  Co.  for  the  wiring  of 
the  Town  Hall.  Messrs.  Crompton  and  Co.'s  offer  for  alterations 
to  the  existing  gas  fittings  for  £35  was  accepted.  <  Uher  tenders 
were  agreed  to,  bringing  the  total  estimated  cost  up  to  £450, 
against  the  original  estimate  of  the  electrical  engineer  at  £595. 
The  selection  of  designs  for  are  lamps  and  pillars  has  not  yet  been 
made. 

Tenders  Received. — The  Ottawa  Daily  Citizen  says  that  tenders 
for  the  laying  and  maintenance  of  the  proposed  Pacific  cable  were 
received  from  the  following  London  firms  : — Telegraph  Construction 
and  Maintenance  Company  (Limited),  Messrs.  Siemens  Brothers 
and  Co.  (Limited),  Fowler- Waring  Cables  Company  (Limited),  W. 
T.  Henley's  Telegraph  Works  Company  (Limited),  India-Rubber, 
Gutta-Percha  and  Telegraph  Works  Company  (Limited),  and 
Francis  A.  Bowen.  The  tenders  are  said  to  apply  to  each  of  the 
eight  routes  proposed,  and  are  all  under  Mr.  Sandford  Fleming's 
estimates. 

S\les  by  Auction.  —  Postponement  of  Sale. — The  sale  by  auction 
by  Messrs.  Wheatley  Kirk,  Price  and  Goulty  at  the  Deptford  Central 
Lighting  Station,  Stowage  Wharf,  Deptford,  S.K.,  of  a  quantity 
of  surplus  plant  and  stock,  for  the  London  Electric  Supply  Cor- 
poration (Limited),  originally  announced  for  the  28th  inst.,  has 
been  postponed  until  the  beginning  of  December. 

Plant  for  Sale. — The  Brighton  and  Hove  Electric  Light  Com- 
pany (Limited),  announce  for  sale  the  whole  of  their  plant, 
machinery,  and  stock,  at  Brighton,  including  engines,  boilers, 
dynamos,  converters,  meters,  cables,  instruments,  and  apparatus, 
&c.  Some  further  particulars  are  given  in  our  advertisement 
columns,  and  all  information  can  be  obtained  of  Mr.  G.  C.  Sneath, 
44.  Gresham- street,  London,  E.C. 

Appointments  Vacant. — The  Technical  Education  Committee 
of  the  Hampshire  County  Council  invite  applications  for  the  post 
of  director  of  technical  education,  at  a  salary  of  £300,  rising  to 
£'400,  per  annum.  Mr.  V.  Cornish,  13,  Southgatc-street,  Win- 
chester, Hants,  will  supply  all  further  information,  and  applica- 
tions must  be  sent  in  not  later  than  December  8th. 

A  science  master  is  required  for  Owen's  School,  Isling- 
ton, London.  Salary,  £240  per  annum.  Further  information  can 
be  obtained  of  the  head-master. 

Liquidation. — A  first  dividend  of  4s.  in  the£  in  the  liquidation 
of  Newington,  Priddle  and  Co.  (Limited)  is  payable  at  the  Official 
Liquidator's,  33,  Carey-street,  London,  W.C.,  any  day  except 
Saturday. 

Dissolutions  of  Partnership.  The  partnership  between  Messrs. 
H.  T.  Middleton,  .1.  F.  Nugent,  F.  B.  Spencer,  and  E.  C.  Wild, 
carrying  on  business  at  34,  Victoria  street,  London.  S.W.,  as  H.  T. 
Middleton  and  Co.,  electrical  engineers  and  contractors,  has  been 
dissolved. 

Messrs.!:.  S.  Tunks  and  E.  R.  Polehampton,  carrying 

on  business  as  electrical  and  mechanical  engineers  at  Cardiff,  under 
the  name  of  Tunks  and  Co.,  have  dissolved  partnership  :  the  busi- 
ness will  be  carried  on  by  Mr.  G.  S.  Tunks. 

Xi;u  Works. — It  is  stated  that  Messrs,  Willans  and  Robinson 
(Limited),  of  Thames  Ditton,  have  jus!  acquired  a  Fine  site  of  30 

acres   of   land,   situate    in    Nowhohl  r.rul.     Rugby,   chse   to   Rugby 

Station,  and  are  preparing  to  erect  works  on  a  large  scale,  the 
linu  having  Found  the  Thames  Ditton  premises  too  small  for  their 

requirements.      The    new    works    will    have    a    frontage    of    about 

1,000ft.  in  the  London  and   North- Western  Railway,   »ill  covet 

about    20   sen   I  ol    land,  and,  il    is   expected,  will    provide   employ 

mi  nl  For  about  300  hands.  We  are  pleased  to  learn  thai  the  firm 
were  not  verj  Beriou  ily  inconvenienced  by  the  recent  floods  in  the 

Thames  Valley,  in  the  ii'  ighbourh 1  ol  which  their  present  works 

arc  mi  u  1 1 1  1 1 

Mr,  r.  r.Mini.-i.  Tins  gentleman,  who  has  tor  some  time 
pa  i  been  engaged  bj  Mr  G.  EL  Johnson,  formerlj  a  partner  with 
i  i .  .in  hi  i  returning  to  this  country  with  the  object  oi  intra 

ducin "i  i he  Vim  i  a  .in  mull  i ground    \  terns, 

I  in  K  mm  iion  Dinner,  Messrs.  Crompton  and  Co.  supplied 
icven  lai  :  eloctrii  ovens,  four  hoi  plates,  and  other  electrical 
apparatus  for  cooking  the  dinner  at  Freemason's  Tavern  last  week. 
Some  difficulty  was  at  firsl  experienced  in  convincing  theefce/tkat 
cooking  could  actual!]  be  carried  out   by  electricity,  and  he  wai  so 
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incredulous  thai  he  demanded  a  trial  beforehand,  lie  was,  how- 
ever, soon  convinced  of  the  practicability  of  the  process,  and  in  tho 
end  cooked  L6  saddles  of  mutton,  30  brace  of  game,  and  numerous 
small  dishes  by  electricity.     Several  other  dinners  served  at  the 

Tavern  on  the  same  evening  wore  also  partly  i ked  bj  electrii  ity. 

Tlu-  chef  subsequently  wrote  Messrs.  Crompton,  expressing  himself 
highly  pleased  with  the  results  obtained. 

The  Holmes  Switch.— A  bill  is  to  be  introduced  into  the 
next  session  of  Parliament  to  continue  and  confirm  the  patent 
No.  3,256  of  1884,  granted  to  Mr.  J.  II.  Holmes,  of  Newcastle-on- 
Tyne,  for  a  quick-break  loose-handle  switch. 

"Hedgehog"  Transformers.  Messrs.  S.vinl>ume  and  Co.,  of 
Teddiogton,  have  received  a  letter  from  Messrs.  New  and  Mayne, 
informing  them  that  during  the  late  floods  in  tho  Thames  Valley, 
one  of  the  ordinary  type  "  Hedgehog  "  transformers,  without  cover, 
was  discovered  to  have  been  working  for  at  least  two  d  iys  in  loin, 
of  water.  The  transformer  was  lifted  above  the  water  level,  and  has 
since  continued  to  do  its  work  without  intermission. 

A  Watertight  Electric  Bell. — The  accompanying  illustration 
shows  a  new  form  of  electric  bell,  recently  protected  by  Mr.  F.  C. 
Allsop.  It  has  been  designed  for  use  in  mines,  railway  stations, 
on  board  ship,  and  other  places  where  bells  are  exposed  to  damp 
and  the  direct  action  of  the  weather.  The  chief  feature  of  the 
invention  is  that  the  magnet  coils,  contact  breaker,  and  all  other 
parts  liable  to  be  affected  by  moisture,  Ala,  are  hermetically  sealed 
in  a  metal  box.  The  bell  will,  it  is  claimed,  work  under  water, 
and  may  be  left  submerged  for  a  long  period  without  in  any  way 


affecting  its  working.  The  illustration  is  of  a  Gin.  bell.  Both  the 
1  ase  and  the  box  are  of  metal,  and  are  cast  in  one  piece,  the  box 
being  fitted  with  a  metal  lid  and  a  layer  of  indiarubber  to  make  it 
watertight.  Inside  the  box  are  the  magnets,  the  poles  of  which 
pass  through  one  side,  while  outside  the  box  and  opposite  these 
poles  are  the  usual  armature  and  hammer  working  on  the  gong 
below.  Inside  the  box  polar  extensions  are  fitted  to  the  magnets, 
and  off  these  poles  is  worked  a  second  armature,  fitted  with  a  con- 
tact breaker.  Thus  the  armature  inside  the  box  makes  and  breaks 
the  circuit,  causing  the  one  outside  to  vibrate  in  unison  with  it. 
The  bells  give  a  powerful  stroke,  and  do  not,  it  is  stated,  require 
more  battery  power  than  the  ordinary  form. 

Nalder  and  Harrison  Construction  Syndicate  (Limited). — 
In  order  to  provide  an  increase  of  capital  to  cope  with  the  large 
amount  of  business  now  in  hand,  the  private  firm  of  Naider  anil 
Harrison  has  been  converted  into  a  limited  liability  concern,  with 
the  above  title.  The  shares  are,  we  understand,  being  privately 
subscribed  by  the  Directors  and  their  friends.  The  business  will 
be  carried  on  under  the  same  management  as  hitherto. 

Awards. — Under  this  heading  last  week,  reference  was  made  to 
the  awards  recently  obtained  by  Roothaan,  Alewijnsc  and  Co.  The 
sole  agents  in  this  country  for  this  firm's  manufactures,  including 
lamps,  dynamos,  and  general  fittings,  are  Messrs.  Slade,  Templeton 
aid  Co.,  15,  New  Broad-street,  E.C.,  who  hold  a  large  stock  in 
London  ready  for  immediate  delivery.  The  same  firm  make  a 
speciality  of  machinery,  stores,  and  appliances  for  submarine  cable 
steamers,  and  a  stock  of  buoys,  giapnels,  mushrooms,  Ac,  are 
kept  on  hand  for  the  prompt  fitting  out  of  telegraph  steamers. 

French  Catalogue  of  English  Instruments.— We  have  re- 
ceived a  copy  of  a  catalogue  which  we  are  sura  will  prove  useful  to 
our  French  readers.  It  is  issued  by  Mods.  II.  T.  Cheswright,  of 
18,  Rue  de  Maubeuge,  Paris,  agent  in  France,  Spain,  and  Belgium 
for  the  electrical  and  other  instruments  and  apparatus  manufac- 
tured by  Mr.  R.  W.  Paul,  of  Ilatton-garden.  The  catalogue 
illustrates  and  describes  many  of  these  instruments,  as  well  as 
giving  prices. 

"Trade"  Journalism. — The  Financial  Times  is  very  proptrly 
calling  attention  to  the  tactics  adopted  by  the  Jmvrnal  of  the 
Chamber  of  Commerce  in  connection  with  its  advertisement  busi- 
ness. If  the  circular  which  our  financial  contemporary  reproduci  s 
is  genuine,  it  throws  a  remarkable,  and,  we  presume,  quite  up-to- 
date,  light  on  so-called  representative  or  official  journalism. 

Electro  Harmonic  Society. — A  "  ladies' night "   is  announced 
for  this  (Friday)  evening,  at  St.  James's  Hall  Restaurant,  Regent 
street,  W.,  at  eight  o'clock.     An  excellent  programme  is  provided. 


Abeedare,     At  a  meeting  al  the  Hoot  Botel  to  make  arrai 

ments  for  the  formation  of  a  local  company  to  deal  with  the  electric 
lighting  of  the  town  a  very  sanguine  view  was  taken  of  the  revenue- 
earning  prospects  of  the  new  company. 

ACTON.  A  deputation  waited  upon  the  Local  Board  last  week  to 
discuss  the  proposed  transfer  of  the  electric  lighting  Provisional 
Order  to  Messrs.  New  and  Mayne.  The  object  of  the  deputation  was 
t  >  urge  upon  the  members  the  ultimate  benefit  to  be  obtained  by  tho 
Board  keeping  the  Order  in  their  own  hands,  and  supplying  the 
light  for  both  public  and  private  purposes.  A  lengthy  discussion 
followed,  in  which  Mr.  Baker,  a  prominent  resident,  pointed  out 
that  a  profit  woidd  certainly  accrue  to  the  local  authorities  if,  in 
conjunction  with  the  lighting  scheme  they  combined  the  refuse 
destructor.  In  reply,  the  chairman  of  the  Board  said  that  the 
scheme  would  cost  the  parish  a  fourpenny  rate,  and  as  they  had 
received  an  offer  from  a  private  company  to  put  up  a  dust 
destructor,  destroy  the  dust,  and  put  up  a  lighting  plant  value 
£'25,000,  all  the  initial  loss  would  be  borne  by  that  company,  and 
when  a  profit  accrued  the  Board  would  participate  in  it.  Mr. 
Baker  finally  pointed  out  that  it  was  the  view  of  the  deputation 
that  the  question  of  the  electric  light  had  been  brought  before  the 
Boatd  in  a  too  hurried  manner,  and  he  suggested  that  the  final 
decision  should  be  left  over  until  the  new  Board  came  into 
existence. 

African  Telegraphs. — Mr.  Cecil  Rhodes  has  recently  ordered 
050  miles  of  material  for  his  Cape  to  Cairo  line,  and  it  is  estimated 
that  this  will,  when  used  up,  complete  the  line  from  Blantyre  to 
Ujiji  on  Lake  Tanganyika. 

AsylumLtqHTTNG. — Messrs.Ernest  Scott  and  Mountain  (Limited) 
were  some  time  back  entrusted  with  the  contract  for  lighting  by 
electricity  the  new  Craig  House,  Morningside,  Edinburgh,  and  have 
now  successfully  completed  the  work.  The  generating  plant  consist  a 
of  two  Lancashire  boilers,  four  (50  H.P.  engines,  four  Tyne  tlynanio?, 
with  all  the  necessary  main  switchboards,  coupling  switches,  and 
about  1,350  10-c.p.  incandescents  and  fittings.  The  fittings  in  the 
great  hall,  corridors  and  principal  rooms  throughout  the  Asylum 
have  been  made  by  Messrs.  Singer  and  Sons,  of  Frome,  to  special 
designs  by  the  architects,  Messrs.  T.  Mitchell  anel  Wilson,  of 
Young-street,  Edinburgh.  Distributed  over  the  building,  there 
are  about  000  pendants.  The  whole  of  the  work  in  connection 
with  the  lighting  has  been  carried  out  under  the  supervision  of  Mr. 
Bryson,  of  11,  Bothwell-street,  Glasgow. 

Automatic  Machines  to  the  Rescue. — At  the  meeting  of  the 
Manchester  Engineering  Association  on  Saturday  last  Mr.  Joseph 
Xasinith  reail  a  Paper  on  "Prepayment  (ias  Meters,"  in  which  he 
said  that  12,000  penny-in-the-slot  machines  were  in  actual  use  in 
Liverpool,  and  that  the  London  gas  companies  were  taking  the 
machines  by  hundreds  weekly.  By  this  means  the  gas  companies 
would  be  able  to  fill  the  gap  caused  by  the  use  of  the  electric  light 
amongst  the  better-off  section  of  their  old  customers. 

Ayr. — A  committee  of  the  Town  Council  has  been  appointed  to 
acquire  and  conclude  the  purchase  of  a  site  for  the  electric  lighting 
works. 

Birkenhead. — A  Local  Government  Board  inquiry  was  held  on 
Wednesday  last  at  the  Town  Hall  by  Mr.  Rien/.i  Walton, 
M.Inst.C.E.,  into  the  application  by  the  Town  Council  for  sanction 
to  borrow  £35,000,  of  which  £20,000  was  required  for  electric 
lighting  purposes.  No  opposition  was  offered  to  any  of  the  schemes 
for  which  the  money  is  required.  Mr.  Shoolbred  explained  the 
electric  lighting  scheme  of  the  Corporation,  for  which  he  said  low- 
pressure  current  would  be  used. 

Bristol. — Mr.  (ieorge  Pearson  has  been  appointed  chairman  of 
the  Electrical  Committee  of  the  Corporation  for  the  ensuing  year, 
and  Mr.  Stephen  Tryon  deputy-chairman.  As  the  response  from 
the  occupiers  of  premises  in  St.  Stephen-street  was  not  considered 
satisfactory,  it  was  decided  not  to  make  this  extension  at  present. 
Several  other  applications  were  considered,  and  the  extensions 
agreed  to. 

Cardiff. — The  Electric  Lighting  Committee  of  the  Corporation 
are  already  talking  of  extensions.  At  the  last  meeting  of  the 
Committee  the  Mayor  said  the  opinion  prevailed  that  the  glass  i  I 
the  street  arc  lights  was  too  dense.  Mr.  \V.  II.  Massey  pointed 
out  that  the  lamps  selected  were  of  the  same  type  as  those  seen  by 
the  Sub-Committee  in  use  in  Victoria-street.  London,  and  being 
deemed  the  besl  were  selected.  Councillor  Riches  suggested  that 
the  upper  parb  of  the  glass,  above  the  point  of  combustion,  should 
be  of  transparent  glass,  the  lower  part  to  remain  opaque  as  at 
present,  and  it  was  resolved  that  the  experiment  should  be  made. 
According  to  the  l)',:,l,  rn  Mails,  hitch  has  occurred  in  the  supply  "f 
meters,  and  in  a  reported  interview  with  the  borough  engineer 
this  delay  is  accounted  for  by  the  fact  that  there  is  such  a  great 
demand  for  these  instruments  throughout  the  country  that  they 
cannot  be  made  fast  enough.  A  new  supply  scale  has  been  drawn 
up,  under  which  it  is  proposed  to  charge  for  an  8-c.p.  incan- 
descent, 15s.  per  annum  ;  for  a  L6-c.p.,  El.  2s.  6d.  ;  for  a  25-c.p., 
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£1.  14s.  ;  for  a  32-c.p.,  £2.  5s.  ;  for  a  50-c.p.,  £3.  6s.  ;  for  a 
lOOc.p.,  £5.  13s.  (id.  ;  for  a  200-c.p.,  £11.  7s.  ;  for  a  300-c.p., 
£17.  0s.  6d.  ;   in  place  of  a  general  rate   of  Gd.   per  unit.      For 

private  residences  and  offices  the  charge  is  to  be  one-third  less. 

Numerous  applications  have  been  made  for  the  post  of  foreman 
of  works  at  the  electric  lighting  station,  and  Messrs.  P.  Rehers 
(Worcester),  T.  J.  Archer  (Chelmsford),  and  C.  H.  Yeaman  (Lon- 
don) are  to  attend  at  the  next  meeting  of  the  Electric  Lighting 
Committee. 

Ceylon. — It  has  been  definitely  decided  to  light  the  new  post- 
office  buildings  at  Colombo  by  electricity.  The  contract  has  been 
entrusted  to  Messis.  Boustead  Bros.,  and  the  work  will  be  under 
the  supervision  of  Mr.  J.  Torr  Todman,  the  Company's  electrical 
engineer.     28  arcs  and  about  100  incandescents  will  be  required. 

Chester. — Councillor  John  Jones  has  recently  placed  his  views 
on  things  generally,  and  on  the  Chester  City  affairs  in  particular, 
before  his  constituents.  He  thinks  the  ratepayers  of  Chester  have 
been  wise  in  delaying  the  introduction  of  the  electric  light,  as,  in 
view  of  the  developments  and  improvements  that  have  been  and 
are  daily  taking  place,  the  delay  would  ultimately  prove  to  be  a 
benefit  to  the  city.  He  welcomed  the  electric  light  on  the  grounds 
that  it  would  be  cleaner,  more  healthful,  and  eventually  much 
cheaper  than  gas. 

Ciukch  Lighting. — The  parish  church  of  Buckland,  near  Dover, 
and  of  St.  Mary's  Church,  are  both  to  be  lighted  electrically. 

City  Electric  Athletic  Club. — This  club,  formed  last  winter 
amongst  the  staff  of  the  City  of  London  Electric  Lighting  Com- 
pany, gave  a  smoking  concert  on  Friday  last  at  the  London 
Tavern,  Fenchurch-street,  E.C.  Mr.  J.  Cecil  Bull  was  in  the 
chair,  and  a  capital  programme,  arranged  by  Messrs.  Trowein  and 
Harrison,  was  successfully  gone  through. 

Coventry. — At  the  last  weekly  meeting  of  the  City  Council,  Mr. 
Drinkwater  called  attention  to  the  subject  of  the  supply  of  elec- 
tricity meters,  and  pointed  out  that  an  unusual  course,  he  thought, 
had  been  adopted  in  having  the  tenders  for  these  instruments  sent 
in  to  a  private  individual  acting  on  behalf  of  the  Corporation, 
instead  of,  as  usual,  to  the  Chairman  of  the  Electric  Lighting  Com- 
mittee. Mr.  West,  Vice-chairman  of  the  Committee,  admitted 
that  it  was  somewhat  out  of  the  usual  course,  but  Mr.  Hammond, 
their  technical  adviser,  had  reported  that  only  very  few  firms  made 
these  meters,  in  which  there  was  a  great  deal  of  difference,  and  he 
(Mr.  Hammond)  was  anxious  that  the  Corporation  should  obtain  a 
meter  that  would  perform  its  work  to  their  satisfaction.  After  a 
long  discussion,  in  which  the  course  adopted  by  the  Committee 
was  generally  disapproved,  the  Town  Clerk  said  he  would  arrange 
with  Mr.  Hammond  that  the  tenders  should,  in  the  first  place,  be 
Bent  in  to  the  Town  Clerk.  The  amendment  to  the  Committee's 
recommendation  was  then  withdrawn.  An  instruction  has  been 
given  to  Mr.  Hammond  to  prepare  rules  for  the  wiring  of  houses 
connected  with  the  public  supply  mains,  and  consumers  applying 
before  June  30th  next  are  to  be  connected  free  of  charge. 

CROYDON. — The  County  Council  have  rescinded  a  decision  come 
to  in  March  last  that  gas  pipes  should  be  laid  throughout  the  new 
municipal  buildings  in  High  street,  at  a  cost  of  £290,  and  have 
recommended  that  the  building  be  wired  for  the  electric  light. 
Arrangements  are  being  made  fur  a  temporary  installation  pending 
the  completion  of  the  public  supply  scheme. 

DEWSBl  iiy.  The  Town  Council  have  been  approached  with  the 
object  "I  inducing  them  to  bring  the  electric  light  to  the  neigh- 
bourhood of  tin'  Dewsbury  and  District  Infirmary,  the  Guardians 
of  which  have,    in  addition,   under  consideration  a   scheme  for 

introducing  telepl ic  communication   between  the  infirmary  and 

St.  Mark  s  t'liurch. 

Edinburgh.  Included  in  the  extension  of  the  Corporation's 
electrii  lighting  scheme  current  is  now  supplied  to  the  M'Ewan 
Hall  and  Medical  School  at,  the  new  I  niversity,  in  addition  to  a 
number  of  large  business  premises,  including  the  Globe  Marl  at 
the  top  of  <  lannongate. 

II  mii  \\.  'I'li«'  elecbricit}  works  will,  it  is  expected,  be  com 
pleted  in  ali' hii  i  In..'  week  .  Some  "i  the  boili  i  fires  h  we  already 
been  lighted,  an. I  it  is  anticipated  that  the  formal  opening  will 
1..1  .     placi    eai  ly   in   January.       Thei  e    ai  e    already    about     l'"i 

customei    he  I I    ,  repn    enth  ;  nearl]  2,500  lamps. 

II L .        Me    i      B  i  ihleigh  Phipps  and  Co.  have  just 

completed  the  lighting  ol  vVimpole  Hotel,  Wimpole-street,  and 
Limmei      Hotel,  Ge.  i        lare,  L  indon,  W . 

I  ndi  \.  Mr.  I,.'  i.  i  Betl  i,  rt|  i  ni  ol  the  Oriental  1 1  lephone  und 
Elei  rii  Company,  who  has  recently  returned  to  Calcutta  from  up 
.  ii  ,iini  i  \ .  hai     uc<  eeded   in  lei     foi   elootnc 

lighl in  ■  in  the  \   ra di  : 
I  i  in.,  con  |  London,  N.).     The  ohief  busine     al  I  he  1 1  I 

of  the  Vestry  was  the  con  ideral I  a  report   From  the  Special 

Commil  ti  e    apj bed    on    the    elecl  i  ic    lighl  ing    qui   I  ion    w  it  h 

refi  rence  to  a  bender  For  structui  il  iron  and  tei  I  worl  >■  quired 
in  the  erecl f  the  contra!    itation  al    Eden-grove.     It  will  bo 


remembered  that  fresh  tenders  for  this  work  had  been  issued  by 
the  Vestry,  and  the  Committee  now  recommended  that  Messrs. 
Moreland  and  Son's  tender  for  £1,943.  12s.  7d.,  which  was  the 
lowest,  should  be  accepted,  and  this  was  agreed  to.  Six  tenders, 
ranging  from  £2,501  to  £2,250,  had  been  sent  in. 

Liverpool  — The  Special  Committee  recently  appointed  by  the 
City  Council  to  deal  with  the  lighting  of  the  city  on  Wednesday 
last  held  a  conference  on  the  subject  with  the  Directors  of  the 
Liverpool  Electric  Supply  Company  (Limited). 

Llandodno. — A  public  meeting  of  the  ratepayers  has  been  held 
to  consider  the  lighting  scheme  of  the  local  electric  supply  com- 
pany, and  the  opposition  of  the  Commissioners  thereto.  Mr. 
Bellis,  who  has  from  the  first  taken  a  leading  part  in  the  introduc- 
tion of  the  electric  light  into  the  town,  and  who,  with  Mr.  Kings- 
land,  has  been  instrumental  in  forming  the  company,  explained  to  a 
crowded  meeting  the  steps  that  had  been  taken  by  those  interested 
in  the  subject.  Several  speakers  complained  at  the  Improvement 
Commissioners  having  voted  money  for  the  purpose  of  opposing 
the  private  company,  and  a  resolution  was  moved  calling  upon 
the  local  authority  to  assist  the  company  in  its  undertaking  ;  but, 
after  much  discussion,  the  resolution  was  put  to  the  meeting 
and  lost. A  letter  was  read  at  the  last  meeting  of  the  Im- 
provement Commissioners  from  Mr.  A.  Dickenson,  C.E.,  the 
consulting  engineer  to  the  promoters  of  the  proposed  electric 
tramway  from  Deganway,  in  which  he  stated  that  he  had  obtained 
the  consent  of  the  Land  Company,  and  the  Ecc'esiastical  Commis- 
sioners had  approved  of  the  scheme  which  he  had  prepared. 
Matters  of  detail  only  now  remain  to  be  completed.  A  40ft.  road- 
way is  to  be  made  along  the  shore  of  the  river  Conway,  and  the 
overhead  system  is  to  be  adopted.  The  Improvement  Commis- 
sioners have  approved  of  the  principle  of  constructing  the  electric 
tramway  in  accordance  with  the  plans  prepared  by  Mr.  Dickenson. 

Luton. — Official  advertisements  are  issued  by  the  Local  Corpo- 
ration notifying  its  intention  to  apply  to  the  Board  of  Trade  for  a 
Provisional  Order  for  lighting  the  town  by  electricity.  Messrs. 
Sharpe,  Parker,  Pritchards  and  Barham,  of  9,  Bridge-street,  West- 
minster, are  the  Parliamentary  agents. — The  advisability  of  making 
an  application  was  again  discussed  at  the  last  meeting  of  the  Town 
Council,  and  a  point  which  appears  to  have  been  insisted  upon 
somewhat  too  strongly  by  the  speakers  was  that  the  application  for 
the  Provisional  Order  necessarily  committed  the  Council  to  no 
further  action.  Some  doubt  was  expressed  as  to  the  actual  amount 
to  be  voted  for  the  scheme,  sums  of  £10,000  and  £12,000  being 
mentioned  ;  but,  as  the  Luton  area  is  an  extensive  one,  it  is  probible 
that  this  sum  will  be  considerably  exceeded. 

Mill  Lighting. — The  extensive  works  of  Messrs.  E.  D.  Milnes 
Bros.,  Lumn  Mills,  Lumn,  near  Bury,  have  recently  been  com- 
pletely fitted  with  arc  and  incandescent  lamps  from  designs  and 
under  the  superintendence  of  Mr.  W.  H.  Campbell,  of  Bury-road, 
Tottington,   Lanes.      Siemens'  dynamos   and  Yates'  and   Thorn's 

condensing  engines  are  included  in  the  generating  plant. The 

mills  occupied  by  Messrs.  Mannering  at  Buckland  (Kent)  are  to  be 

lighted  electrically. St.   George's  Woollen  Mill,   Laxey  Glen, 

Isle  of  Man,  is  now  lighted  electrically,  the  work  having  been  done 
by  Mr.  Tennant,  of  King  Orrey. 

Mcllingak.  —  After  a  long  discussion  at  the  meeting  of  the 
Town  Commissioners  last  week,  the  application  of  Major  II  nket:. 
on  behalf  of  the  Irish  Electrical  Supply  Company  (Limited),  For 
tho  approval  of  the  Commissioners  to  the  Company's  application 
for  a  licence  to  supply  bhe  town  with  electric  current,  was  .ap- 
proved. 

Nbwcastlb-on-Tyme. — The  City  Lighting  Committee  have  de 
cided  to  put  up  a  number  of  additional  electric  lamps,  and  have 
ordered  the  removal  of  gas  lamps  in  certain  places  in  the  city.    The 

Board  of  Guardians  have  agreed  to  adopl  their  resolution  of  the 
Lighting  Committee,  recommending  that  the  workhouse  be  lighted 

electricallv,  and  llmt  tenders  be  asked  for.     It   is  estimat  al  thai    the 

first  est  for  plant.  A..,  "ill  be  from   B1.200  to  Bl,600  ;  .and  that 
ultimately  a  considerable  saving  will  be  effected  over  the    ■ 
chargo  for  lighting  bj 

Nottingham,  The  i  n  kfarket  Place  has  been  illuminated 
this  week  by  Four  4,000-o.p,  Brockie  Pell  arcs,  on  pillats  22ft, 
high.  These  four  lamps  take  tho  place  of  nine  large  gas  lamps 
previously  used, 

Passage  (Ireland).  Ii  is  stated  that  the  Directors  of  the 
P  Do        have  purchased  the  maohinery  connected  with  the 

eleotric  lighting  at  Donnybrook  Fair,  and  that  they  have  undei 
com  i.i.'i.'.i  ion  the  lightin    of  the  I  own. 

Rhondda    Vallbv.      \t   the  last    meeting  ol   the    I   "  . 
letters  were  read  from  Beveral  lai  ies  in   the  dis 

t  lit   regarding  the  pi  i] I     heme  to  light  the  valleys  by  elec- 
tricity.    Several  ol  the  companies  were  prepared  to  supplj  i 
upon  terms  to  be  agreed,  .an.  I  the  Pontre  Collieries  Company  offered 
to  give  further  consideration  to  the  soheme  if  the  Sanitary  Authority 
would  grant  a  lioenoe  foi  supplying  the  di  >Uv.    Further 
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replies  are  awaited,  and  it  is  fully  anticipated  that  amongst  the 
oJloia  made  a  scheme  will  be  devised  for  lighting  the  valleys 
elect]  i  ally. 

St.  I.i  kb's  (London).     In   reference  to  the  Bubject  of  trans- 
former i  hambers,  the  Vestry  have  received  a  letter  from  the  Board 
pointing  out  that   differences  of  opinion  exi  I  between 
the  London  County  Council,  the  electric  lighting  companies,  and 
the  vesi ries  with  regard  to  the  laying  of  these  chambers  for  the 

public    street    lighting.      Tlie  Vestry  were    invited   to  semi  a  de] >u- 

tation  to  a  conference  on  the  Bubject  held  yesterday  (Thursday), 
In  the  meantime  work  in  connection  with  the  transformer  cham- 
bers has  been  temporarily  suspended. 
Thk  Telegraph  Messengers.— Over  700  lads,  employed  in  the 

telegraph  delivery  service, were  inspected  by  the  Postmaster- (leneral 
in  the  grounds  of  the  Tower  of  London  last  week.  Some  time  back 
exception  was  taken  to  the  action  of  the  Postmaster-General  in 
ordering  these  lads  to  be  drilled  ;  but  the  feeble  agitation  which 
was  organised  speedily  collapsed,  and  it  was  generally  agreed  at  the 
inspection,  which  took  place  before  the  chief  postal  officials,  that 
the  department  has  in  its  employ  a  very  smart  body  of  lads,  who 
will  undoubtedly  prove  useful  as  auxiliaries  to  the  volunteer  forces. 

Waterhead  (near  Oldham). — The  Directors  of  the  Equitable 
Co-operative  Society  have  arranged  with  the  Electric  Lighting 
Committee  of  the  Oldham  Town  Council  for  the  extension  of  the 
electric  lighting  mains  from  Mumps  Bridge  to  the  large  range  of 
premises  occupied  by  the  Society  at  Bottom-o'-th'-Moor,  where 
the  whole  of  the  shops  are  to  be  lighted  electrically. 

Worcester. — The  charge  per  unit  for  electric  current  for  cook- 
ing, heating,  and  motive  power  purposes  has  been  fixed  at  3d. 
The  City  Council  have  accepted  an  offer  from  Mr.  Willis  Bund 
giving  the  Council  control  of  the  floodgates  of  the  Teme  to  prevent 
interference   with    the   electric   lighting   works   in    the   event   of 

floods. The  Finance  Committee  have    recommended  that  the 

Local  Government  Board's  sanction  be  obtained  for  the  raising 
of  '£18,030  for  electric  lighting  purposes,  in  addition  to  £1,000 
authorised  in  October,  and  for  a  further  £1,200  for  wiring  the 
Guildhall  and  Public  Hall.  This  matter  was  discussed  at  the  last 
meeting  of  the  City  Council,  and  approved. 

York. — The  City  Council  have  received  from  the  Board  of 
Trade  a  request  for  observations  upon  a  letter  received  from  a 
prominent  resident  complaining  of  the  delay  in  proceeding  with  the 
work  under  the  Provisional  Order  obtained  by  the  Corporation  in 
1890.  The  Council's  reply  was  to  the  effect  that  a  number  of 
tenders  for  the  electric  lighting  of  the  city  were  under  the  con- 
sideration of  a  committee  appointed  for  the  purpose,  and  that  the 
report,  with  the  committee's  recommendations,  is  expected  to  be 
presented  at  an  early  date. 
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is  compiled  for  this  journal  by  Mb.  J.  C.  Chapman,  Pel.  Cliartcrcd  Inst. 
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the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — 77ic  Specifications  of  Applications  for  Patents  are  not  open  to 
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The  names  within  parentheses  are  those  of  communicators  of  inventions,  or 
where  complete  specification  accompanies  application  an  asterisk  is  suffixed. 

i-r  31,  1894. 
20,853.  F.  Villters-StbaD.     London.     Improvements  in   advertising  and 

electrical  station  and  stopping-place  indicators  for  vehicles. 
20,886.  A.  D.  MacDonald.     London.     Improvements  in  and  relating  to 
telegraphic  relay?.* 

November  1,  1894. 
20  917.  H.  If.   Hall.     Liverpool.     Improvements  in  or   connected   with 

incandescent  electric  lamps. 
20.944.  G.  I..  Anders.     London.     Improved  telephonic  switch  for  inter- 

munication. 
20.959.  A.  E.  Williamson,  E.  L.  Joseph    ind  Thj   Electrh    I.i   m    Regu- 
latino  Svsi'i  London.     New  or  impro 

latin,'  switch  for  electric  lamps,  and  other  eleel  I  ii 
aber  2.  1894. 
21,045.  M,  II'  i      and  St.  I.i  Bl      ■  .    i  ondon.    Improvements  in  al 

current  dynamo  electric  machines. 
21,080.  C.Lai    i   r.     London.     Improvement,,  in  teries. 

tuber  3,  1894. 
21,098.  W.  Bor  hsrs.     Manchester.     A   novel  or  improved   pi 
means  lor  obtaining  electrical  energy  from  fuel  L 

21,104.  G.   Grant.     London.      Improvements   in  gr red    mould 

•  ol  elei  i  rii   wires   tnd  i  he  |jk< 
binati  on  with  picture  tail  and  such  like  mouldings. 


21.140.  So    i        i  ted).     London.     Apparatus  for  con- 

trolling electrical   illumination.      Messrs,   Si n-  and 

i  i.i  many.) 

21.141.  Siemens    Bi  Limited),     London.     Improved 

for  controlling  the  induced 

of  the  armatui  ■     woi  ked   wit  h 

alternat  ing  cum  ■  IB 

21.142.  Siemens  Bros,  ami  Co.     Limited  .     London,     Improvement*  in 

>ius  foi  starting  and  reversing  the  motion  nl 
Me  srs.  Siemens  and  Halske,  I  lei  m 
Novembei   5,  1894. 

21,185.  C.  T.  Powbll,     Birmingham,     Improvements  in  oil,  gas,  el 
and  other  light  penda 

21,202.  C.  ('.  Walkeb  and  '1'.  S.  Payntbb,  London.  Electric  type- 
writer. 

21,218.  C.  P.  Ehman.     Manchester.     Improvements  in  elect] 

21,244.  N.  /..  Levy,     Loudon.     Apparal  i  electrically  signalling  from 

the  I   nun olive  to  the  carriages  of  a  railway  train. 

21,250.  A.  I'ium London.     Improvements  inn  multiple 

telegraphic  apparatus.* 

November  6,  1894. 

21.323.  W.  P.  Thompson.     Liver] 1.     Improvements  in  apparal 

welding  electrically.      ' '.  Lewis  Coffin,  United  St, 

21.330.  G.  HiiBNER.     London.     Improvements  in  galvanic  batteries.* 

21,347.  W.  Childs.  London.  Improvements  in  systems  of  telegraphic  or 
telephonic  exchanges.* 

21,353.  H.S.Park.  London.  Improvements  in  electric  motors  for  rail- 
way vehicles.* 

21.366.  F.  King.     London.     Improvements  in  connection  with  electrii  ally 

propelled  vehicles  for  running  on  ordinary  road-. 

21.367.  F.  King.     Loudon.     Improvements  relating  to  the  connections  of 

lattery  receptacles  employed  in  electrically  propelled  vehicles. 
November  7,  1894. 

21,439.  E.  M.  Lacey.     London.     Electrical  sewer  ventilator. 

21,446.  C.  J.  Barley.     London.     Improvements  in  electric  meters. 

21,452.  P.  R.  J.  Willis.  London.  Improvements  in  automatic  electric 
fire  alarms  and  signals.  (Louis  Aloysius  Werner  and  C.  .1. 
Werner,  United  States.) 

21,461.  C.  RlOBDON.     London.     Electric  motors. 
November  8,  1894. 

21,489.  E.  DEMING.  Manchester.  An  electric  track  machine  for  railway 
system.* 

21,531.  W.  C.  Hudgkins.     London.     Improved  electric  cash  balance. 

21,549.  H.  G.  O'NEILL  and  E.  JEWELL.  London.  Improvements  in  elec- 
trically heated  robes,  towels,  ipuilts  and  other  articles  of  flexible 

November  9,  1894. 
21,555.  I.  A.  TIMMIS.     London.     Improvements  in  secondary  batteries. 
21,613.  E.  C.  Parker.     London.     Improvements  in  telephones. 

21.629.  S.  Hanisih  and  Thk  Hoebdbr  Bergwerke  and  Hcttenverbin. 

London.     Improvements  in  and  relating  to  electric  railway-.' 

21.630.  Heinrich  Leopold.     London.     Improvements  in  electric  meters. 

(H.  Leupold,  Italy.) 

21,640.  G.  J.  Guel.  London.  Improvements  in  or  connected  with  elec- 
tric switches. 

November  10,  1894. 

21,684.  H.  Dando.  London.  Automatic  hydro-electric  indicate]  and 
alarm.     (H.  A.  Dando,  New  Zealand.) 

21,707.  A.  SLATER.  London.  Improvements  connected  with  electric  a  a 
duetors  of  electric  railways.     (J.  Piatt,  United  Si 

21,731.  C.  A.  Day.  London.  Improvement!  in  are  lamps.  G,  J, 
Shoeftel.  United  States.) 

21,750.  J.  W.  Rogers.     London,     Improvements  in  arc  lamps. 
November  12,  1894. 

21,782.  T.  Caink.  Worcester.  Improvements  in  automatic  electrical 
rheostats. 

21,814.  J.  Torge.     London.     Improvements  in  electric  arc  lamp-. 

21.821.  T.  Parker  (Limited)  and  'I'.  Parker.    London.    Impiw 

in  two  pole  Bingle-limb  dynamo-electric   machines  and  electro- 
having  vertical  magnets  with  the  poles  downwards. 

21.822.  J.  C.  Newborn.     London.     A    vessel   for   electrolyl 

and  alloying  of   metala  in   the  molten   state.     (The  firm  oi   Pr. 
llonao  and  W.  Borchi 
21,827.  .1.    Imray.     London.      A   method    and   a] 

dynamo-electric      enerators.      I  i    -     ■'■    Anonyme    pour    la 
lission  do  la  I'oi  ii-  par  l'Electricit<S,  I 
21,838.  W.  Bein.      London.     New   or  improved  pr 
.hoi, deal  combinations  and  winning  the  pr 
elect 
"!    ,    .    i:     ,  l.oud, ,ii.     [mprovi  i  enl  -  in  dry  'lotteries. 

November  13,  1894. 
21,855.  W.  P.  Adams  and  R.  1  ;  i.     Imp     roments 

trueing-up,  Bcouring,  or  like 
.ones,  cylinders  and  thi 
21,379.    I'..  II.  Tim  mil   and    II.  Ami    .      London.      Improved   nail 
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21,893.  J.  O'Neil.     London.     Improvements  in  autographic  telegraphs.* 
21.929.  H.  V.  Kekson.     London.    Improvements  in  electric  current  regu- 
lators. 
21,948.  J.  Y.   Johnson,     London.     Improvements  iu  holders  for  incan- 
descent electric  lamps.     (Alfred  Swan,  United  States.) 

November  14,  1894. 
21991.  H.   Edmonds.      London.     Improvements   iu  or   connected   with 

elect! ic  tramways  and  vehicles. 
2"?,029.  J.  H.   Pn  Kir  and  J.   H.   Hindi.e.     London.     Improvements   in 

electrically  propelled  fans. 
22,030.  F.    Kini;.      London.      Improvements  in  or  connected  with  elec- 

trically  propelled  carriages  for  common  roads. 
22,043.  W.  Holland,  Jun.     Birmingham.     Improvements   in   means  to 

be  employed  in  connection  with  the  electrical  heating  of  metals 

for  various  operations. 
22.046.  F.  M.  Lewis.     Leeds.     Improvements  in  arc  lamps. 
22,070.  J.  Haiii. reaves  and  T.  BniD.     Lancashire.     An  improved  process 

and  apparatus  for  the  electrolytical    decomposition    of   metallic 

salts  and  for  treating  products  therefrom. 
22,134.  A.  (i.  New  and  A.  J.  Mayne.     Loudon.     Improvements  in  the 

electrical  propulsion  of  boats  and  vessels. 

November  16,  1894. 
22,157.     W.   McGbOCH,  Jun.     Birmingham.     Improvements  in  electrical 

switches. 
22,192.  Siemens  Bros,  and  Co.  (Limited)  and  Alexander  S.  Sciii.oe.mei'. 

London.     An  electric  exploder.* 
22,197.  A.  Damaskinos.     London.     Improvements  in  recording  telegraphic 
apparatus.* 

November  19,  1894. 

22.302.  J.  Wilkinson.     Blackpool.     Improvements  in  chairs  for  electric 

tramways,  underground  channel  or  conduit. 

22.303.  V.  H.  Coaxes.     Belfast.     Improvements  in  arc  lamps. 

22,325.  It  G.  Tyler.  London.  Improvements  in  safety  and  distributing 
fuses  for  electric  light  wire  and  for  other  purposes. 

22,340.  G.  L.  Addenbrooke.  London.  Improvements  in  and  relating  to 
multipolar  dynamo  machines. 

22,361.  W.  S.  Rawson  and  Woodhouse  and  Rawson  United  (Limited 
London.   Improvements  in  connection  with  the  pickling  of  articles 
with  the  aid  of  electricity,  and  apparatus  therefor. 

2?,394.  W.  Blenheim.     Egham.     Electric  liquid  level  indicator. 

22,403.  .1.  Weir  and  J.  G.  Latta.  Glasgow.  Improvements  in  and  con- 
nected with  steam  engines  for  driving  dynamo-electric  machine". 

22,453.  .1.  ROBINSON.  London.  Improvements  in  the  manufacture  of 
insulated  electric  conductors,  and  in  the  method  of  and  apparatus 
for  producing  the  same.* 

22,453.  F.  Kinu.     London.     An  improved  electrically-propelled  carriage. 

22,460.  1".  King.  London.  Improvements  in  or  connected  with  elec- 
trically-propelled vehicles  for  common  roads. 

22.465.  W.  T.  BURBEY.     London.     Improvements  in  electrical  switches. 
November  2.1,  1894. 

22,517.  W.  Begg.  Glasgow.  Improvements  in  commutator  brushes  for 
dynamo-electric  machines. 

22,521.  Axbi      Orling.      Manchester.      Improvements    in    clecii 
lighters. 

22,531.  M.  II.  Smith.  Loudon.  Improvements  in  and  connected  with 
resistances  and  switches  for  electric  circuits. 

22,547.  A.  E,   II.  Honrichs.     London.     Improvements  in  electrodes  ap 
plicable  for  use  in  electric  accumulators  and  other  electrii   ap- 
paratus.   (The   firm   of   Hirschwald,   Schiiffei    and    Heiuemann, 
a  my. | 

November  22,  1894. 

22,613.  J.  C.  Kichardson.  London.  Improvements  in  or  relating  to  the 
eleel  i  o  chemii  al  de    impnsiti  >u  of  solution  ol 

22,615.  S.  Dbnayrouke.  London.  Method  and  apparatus  foi  illumina- 
tion by  means  of  combustible  gas,  with  forced  supply  | luced 

by  eleel  rical  ei 

22,637.  C    I     M  i  i.  m  n      London      Electri     utei itti    it         Date  ap 

plied  for  under  Patenl  ,  \  t,  1883,  Sec.  103,  July  10,  1894, 

b  ling  'I f  o  ; 

I,  1834. 

22.700.  A.  I .t  '.""■. .     Westminster,     impro' a<    tii bi 

22,718.  A    i    l  '■  ■  ■  i    .     London      I  ■   •■  relating  to  electi  ic 

mote        (Emmanuel  Dej  Pi e, 

November  24,  1894. 

22,770   0    \  ii    >i:o.     Newporl      I   ecti      .; .  illuminati     I  im  pit 

22,802.  W.  F,  White,     London.     Automatic  electrii  wonder. 

22,819.   I     Tvei        London       I  its  in  lock  an      ' 

itu    for  railway, 
■  t.  'I'- 1 ii  vm.     i.  mdon.      Impi 
i  onductoi  .  and  in  1 1"'  on  dc  ol   n 

22,824.    I''.    N.    DkNISON,      London.      Shorl 
.Lot  .1   in  itoi  -.' 

22,826.  J,  Bnoi  k,   \.  E,  Warbi  !      I 

ni'  lite  He    ■  hloi  i.i'  ■ 

pine  broljl ic  vm  i" 


NOTE.- 
8d.  e  i.li. 


SPECIFICATIONS  PUBLISHED 

-All  Specifications  can  now  be  obtained  at  the  ui  iform  price  of 

1893. 
19,4i7.  Myehs.     Electrical  toys. 

20,698.  Hardinuham  (Felten  and  Guilleaume).     Electric  cables. 

20,837.  Avutiin  and  Mather.     Electrical  measuring  instruments. 

21.631.  Caldwell.     Electrolytic  apparatus. 

29,876.  HiiI'kinsiin.     Electric  switches. 

23,074.  Theerman.     Electrical  switches. 

23.211.  G0OLDEN  and  Lewis.     Klectro-mechanical  governors. 

23,327.  Howes      Electric  lamp  fittings. 

23.605.  Ebbutt  and  Verity.     Attaching  reflectors  to  electric  lainpholders, 
24.001.  Coombes   Coombes).     Thermo-electric  lubricating  apparatus, 

24.081.  Niewerth.     Electric  carbons. 

24,217.  Ayrton  and  Mather.     Electrical  measuring  instruments,  &c. 

14,276.  Guthrie.     Electrolytic  apparatus. 

24,353.  Mills  (Barbier).     Electric  accumulators. 

24,389.  Lehmann.     Secondary  battery  plates. 

24.142.  Mills  (Barbier).     Electrical  accumulator  plate. 

24.606.  ClaremoNT.      Suspending  electric  lamps  and  fittings. 
24,730.  Curtis.     Indicating  time  of  consumption  of  gas  or  electricity. 
24,889.   Young.     Phonographs,  graphophones,  &c. 

24.979.  Baron  Kelvin.     Measuring  and  recording  electric  pressures  and 
currents. 

1894. 
62.  Kingdon.     Dynamo-electric  machines. 
67.  Mensing.     Arc  lamps. 
6%.  Walker  and  others.     Voltaic  batteries. 
1.478.  Vm  no.  Phonographs,  grammaphones,  ic. 
2,321.  Yates  and  Clegg.     Dynamos. 

7,116.  Bradbury  (Trinks).     Telegraphic  or  telephonic  call. 
8.654.  Ghenn  ili.e  and  Tkrry.     Electric  light  chandeliers. 
9,763.  I'aiioi  and  Charron.     Electricity  air,  &c,  meters. 
9,975.  Thompson  (Coffin).     Heating,  &c,  metals  by  electricity. 
11.439.  Wagg.     Electric  indicator  or  signal. 
13,499.  Sinding-Larson.  Electrolytical  decomposition  of  alkali  salts. 

13.749.  Allison  (Standard  Electric  Signal  Company).      Electric  signalling 

apparatus. 

13.750.  Allison  (Standard  Electric  Signal  Company).     Electric  signalling 

apparatus. 

13.751.  Ai  i  ison    Standard  Electric  signal  Company1.     Electric  signalling 

appai  atus. 
14,202.  Fiizi'atrkk    (Boughton  Telephotos  Compauy).      Signalling    by 
electric  lamps. 

15.082.  Lilman  and  Lexow.     Magneto-electric  machines  for  cycles,  Jtc. 
15,506.  Brown.     Voltmeters,  fcc, 

16.243.  Brintnell.     Electric  propulsion  of  cars. 

16,695.  Brd<  k.    Electric  ligliting  and  extinguishing  devices  for  gas  lamps. 

16,825.  Murray   and   Allen,     Electro-magnetic   car  brake  and  bi 

device. 
17.284.  McElboy,     Transforming  and  distributing  electric  i  urreuts, 

17.296.  Lake  .  Eickemeyer).     Dynamo-electric  machines. 

17.297.  Lake    Eickemeyei  .     Armatures  for  dynamo-electric  machines. 
17,846.  Devonshire  (Thomson).     Electric  arc  lamps. 


RECENT    FRENCH    PATENTS. 
226.679.  Bahm.     Certifical addition  to  a  patent   taken  December  26 

1892,  for  the  defecation  by  electricity  of  the  unrefined  juice  of 

ueetrool    and  mola  tes,  and  general!)  of  all  Kind     ol   juii  e  and 

of  saccharine  tnattei  s. 
231,205.    1 1  (TIN  and    Leiii  UJO.     Certificate  of  addition   to  patent  granted 

rune  29,  1893,  for  improvements  in  continuous-current  dynamos 

and  motors. 

238,783.  Nashold.     Improvements  in  automatioally-lightening   supports 

t  .i  .  [eel  i  ic  conductors. 
238,811.  Scott.    Improvements  in  underground  conduits  and  in  insulators 
[or  eleel  rii  cables  oi  i  ondui  I 

238,813.  I  vi.     Producti I   iponge  nickel  and  the  magnetio  treatmenl 

ol  materials  and  reduced  ojej  di-c  1  m 
238,818.  r>     "M.     Mternal  tri    tramwaj  lystem, 

238.851    B  i  Pel a tinui  u    i  urrenl  drj   '     terj 

i  |  ■  i  .     ..    i  ■      i 

.1     i '  nnal  in     lectrlque." 

238.859.  Doignon.     I  

H       'ii..     Sj  -icm  electrodes   i  p| 

\|  .  I  lor   the 

.In.  .i  Wltll     a 

polj  lid  inel  il  i    di  -.  ■    ind  ad  cent  . .  ating  of  al  imiuium  and 
and  aluminium      imbined   « il  i   I  n,    i  i  I  '  °PPeri 

ilver,  •    Id,  pi  iiiinno.  .vc. 


THE  ELECTRICIAN,  NOVEMBER  30,  1894. 


153 


236.965.  Qikardin.     Electric  safety  bolt. 

238,975.  Gulches.    Improvements  in   lead  electrodes  for  elei   rii    accu 

mulal 
239,009.  Gillmorb.    New  telephonic  relay. 
239,0i6.  lli'iin      Apparatus  for  casting  grids  for  electrodes  of  condenea 

tion  batteries. 
239,020.  Tamasovits.     New  bj  target  which  will 

bIiow  any  mark  any  Dumber  of  times. 
239,034.  Diaz  he  Liano.     Electro-thermo  etherising  apparatus. 
239,041.  Von  Siemens.    Substance  suitable  for  electric  heating. 
239.066.  Vbrnt.     New  system  of  interruptor-regulator  for  arc  or  incan- 
descent lamps,  or  for  the  regulation  and  interruption  of  an  electric 
i  of  any  kind. 
239.099.  Sin  i         Electro  '>     electric  accumulator. 

239,112.  Eggeh,    Wessei    and    Nacmburo.      Improvements    in    electric 

vehicli 
239.946.  A.UVERT,     Sj  rii    traction  in  which  compressed  an- is 

used  for  the  transmission  of  the  power  from  the  elei  ti  ic tor 

to  the  moving  wheels. 


COMPANIES'    MEETINGS    AND     REPORTS 


Westminster  Electric  Supply  Corporation  (Limited). 

An  extraordinary  general  meeting  of  this  Corporation  was  held  on 
Wednesday,  at  the  offices,  Eccleston -place,  Belgravia,  S.W.,  Mr.  .1.  Heslop 
Powell  pn 

The  SECRETARY  Mr.  Frank  Iago)  read  the  notice  convening  the 
meeting  and  the  minutes  of  the  extraordinary  general  meeting  held  on 
November  14th. 

The  CHAIRMAN,  after  expressing  regret  at  the  unavoidable  absence  of 
Lord  Suffield  Chairman  of  the  Corporation)  formally  proposed  the  follow- 
ing resolutions :  — 

'That  oui  of  the  newly-created  share  capital  of  £100.000,  £40.000,  in 
8.000  shares  of  £5  each,  be  forthwith  issued  at  a  premium  of  £1  per  share, 
and  in  the  first  instance  allotted  to  shareholders  on  the  register  on  the  14th 
la .  of  November,  1894,  in  the  approximate  ratio  of  one  to  every  complete 
eight  shares  then  held  ;  and  that  the  Board  be  empowered  to  allot  any 
balance  of  the  8,000  shares,  not  allotted  to  the  shareholders,  to  members 
of  the  staff  of  the  Corporation,  or  to  such  other  persons  as  they  may 
think  fit  on  the  same  terms." 

"That  the  amount  due  on  the  shares  be  payable  as  follows  : — £1  (pre- 
mium) on  January  3,  1895  ;  £2  on  January  15,  1895  ;  ami  £3  on  July  1, 
1895,  and  that  the  new  shares  rank  for  dividend  (on  amount  of  capital 
paid)  from  January  1,  1895." 

"That  the  balance  of  12,000  shares  be  retained,  and  that  the  Hoard  be 
authorised  to  issue  them  as  required,  they  being  first  offered  to  the  share- 
holders on  the  register  at  the  til  issue,  and  on  such  terms  as  the 
Board  may  consider  desirable. 

Mr.  I'..  BOULNl  'IS,  .M.I'.,  seconded  the  resolutions. 

Mr.  A.  TO(  ITH  complained  that  by  issuing  the  shares  at  a  premium  the 
shareholders  were  forming  a  reserve  fund  out  of  their  own  pockets.  The 
t'l  premium  would  swallow  up  a  dividend  of  5  per  cent,  for  four  years. 
1  [>  to  tin-  present  they  had  never  received  5  per  cent,  and  he  thought  the 
"light  to  have  been  issued  to  the  shareholders  at  par,  and  he  would 
move  accordingly. 

Mr.  WALLER,  referring  to  the  words  in  the  first  resolution,  that  the 
shares  would  be  allotted  " in  the  approximate  ratio  of  one  to  every  com- 
pleted eight  shares,"  inquired  if  holders  of  15  shares  would  be  entitled  to 
two  new  shares  ' 

The  CHAIRMAN  :  Yes.  With  reference  to  Mr.  Tooth's  remarks,  I  may 
say  that  it  is  not  open  to  any  shareholder  to  propose  an  amendment.  The 
resolution  must  be  either  accepted  or  reji  ■  ted. 

The  SOLICITOR  Mr.  R.  W.  Wallace)  remarked  thai  if  Mr.  Tooth  had 
sent  in  notice  of  his  amendment  he  could  have  proposed  it. 

Mr.  \V.  COOPER  regretted  that  the  £1  premium  was  nol  to  he  brought 
into  the  year  1894  and  divided  amongst  the  present  shareholders  who  had, 
while  the  Corporation  was  being  built  up,  been  without  any  dividend  for 
several  j i 

Capt.  GRANT  asked  if  shareholders  might  pay  up  the  whole  £5  and 
the  premium  on  January  3rd  ! 

The  CHAIRMAN:   No,  we  do  not  want   the  money.     All  the  remarks 
which  have  been  made  have  been  carefully  considered  by  the  Board 
particularly  the  question  of  the  premium,  and  we  think  we  should  have 
been  acting  injudiciously  if  we  had  not  issui 

looking  at  the  great  price  they  now  nmand  in  the  market.   With 

to  the  payment  on  the  Bhares  we  have  made  thai  as  convenient  as  possible 
ii  -.    Taking  into  account   the 

a  of  their  income  after  January  1st  we 
ht  the  3rd  of  that  month  a  very  fair  timi  thought 

the  postponement  of  the  final  payment  was  advisable.     As  ■ 
Lord  Suffield,  we  do  not  want  this  money  tor  buildings,  but  for  thi 
sion  of  our  machinery, and  it   would  be  folly  for   us  to  draw  upon  your 
mally  want  the  money.     Byjulylsl  the  probability 
is  we  shall  either  want  the  whole  or  a  con  id  the  money. 

The  resolutions  were  then  carried  unanimou.lv. 


NEW  COMPANIES.  STATUTORY  RETURNS,  &c. 


[In  addition  to  the  information  given   undir  i/k'.<  heading,  detailed  pat 
lieulari  of  many  of   the   Oompan  ret    rm  appear  below   will 

be  found  in  "Tut:  Elei  raiciAN"  Elei  frii  u   Tiudi     Dh kv  ami 

Hand s,  1894,  pages  274-300.  &e.,  .i..| 


ALLSUP     AND    CO.    (LIMITED).     Thi.    I  registered    on 

November  22nd,  with  a   capital  of  £20,000,  in    £5     ban       to 

the  business  carried  on  by  William  Allsup  ami  Sons  (Limited  .  at  Preston, 

of  engineers,   iron   founders,  stee]   maker--,  and  i vertei  .  bine  and 

engineering  tool  make; 

GRANADA  RAILWAY  COMPANY  (LIMITED       The  objects  of  thi    Com 
pany,  which  has  I. ecu  registered  with  a  capital  of  £300,000,  in  £20    han 
are  the  construction,  equipment,  and  maintenance  of  railways,  light  rail- 
ways, tramways,  wire,  electric,  or  other  powers,  telegraph  and  telephone 
lines  and  works,  and  any  means  of  communication,  connection,  and  pn 
pulsion,  in  the  kingdom  of  Spain  or  elsewhere. 

METROPOLITAN  TRAMWAYS  AND  OMNIBUS  COMPANY  (LIMITED  — 
This  Company  was  registered  on  November  21st.  with  a  capital  of 
£1, 000, 000,  in  £5  shares,  to  acquire  by  purchase,  lease,  or  otherwise,  any 
tramways  or  any  omnibus  undertakings  in  London,  its  suburbs,  or  else 
where;  to  construct  any  tramways;  to  equip,  maintain  and  work  the 
same  by  horses,  or  by  steam,  electricity,  gas  engines,  wire  ropes,  or  other 
means  :  and  to  carry  on  the  business  of  manufacturers  of  and  dealers  in 
tramway  cars,  trucks,  omnibuses,  locomotives,  accumulators,  dynami 

PNEUMATIC  TYPEWRITER  (LIMITED).  This  Company  was  registered 
on  November  21st  with  a  capita]  of  £100,000  in  £5  Bhares,  to 
certain  patents,  &c,  particulars  of  which  do  uot  transpire,  and  to 
carry  on  the  business  of  manufacturers  of  and  dealers  in  typewriter-, 
chemical  manufacturers,  electricians,  suppliers  of  electricity,  metal- 
lurgists, &c. 

BLOCKLEY  ELECTRIC  LIGHTING  AND  MANUFACTURING  COMPANY 
LIMITED).— The  annual  return  of  this  concern,  made  up  to  July  9l 
only  just  been  filed.  The  nominal  capital  is  .£20,000  in  £5  shares ;  ltd 
Ordinary  and  72  Preference  shares  have  been  subscribed  for  and  allotted. 
I  in  each  of  these  shares  the  full  amount  has  been  called,  resulting  in  the 
total  payment  of  £2.665. 

DAWSON  GAS  ENGINE  SYNDICATE  (LIMITED).— The  statutory  return 
of  this  Company,  made  up  to  October  24th,  has  been  Bled.  Out  ot  a 
nominal  capital  of  £70,000  in  £10  shares  6,696  have,  been  taken  up,  and 
5,600  of  these  shares  have  been  issued  as  fully  paid.  The  full  amount 
has  been  called  on  seven  shares,  and  a  call  of  £6  per  -hare  has  been  made 
on  1.089  shares,  resulting  in  the  total  receipt  of  £5.786,  and  leaving  £818 
in  arrears. 


CITY    NOTES. 


BRAZILIAN  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED). -The 
Directors  of  this  Company  have  declared  an  interim  dividend  of  3s.  per 
share,  beiug  at  the  rate  of  6  per  cent,  per  auuum,  free  of  income-tax,  for 
the  quarter  ended  September  30th  last.  The  dividend  will  be  payable 
on  and  after  December  21st.  The  transfer  books  of  the  Company  will  be 
closed  from  December  14th  to  20th  inclusive. 

CITY  AND  SOUTH  LONDON  RAILWAY.  -  The  traffic  returns  of  this 
Company  for  the  week  ended  November  27th  were  £957,  as  against  £897 
in  the  corresponding  period  of  1893,  being  an  increase  of  £60.  The  total 
receipts  for  the  half-year  amount  to  £18,648,  as  against  £17,370  for  the 
corresponding  period  of  1893,  an  increase  of  £1,278. 

ELECTRIC  AND  GENERAL  INVESTMENT  COMPANY     LIMITED.      The 

■     of    this  Company  have  declared  an  interim  dividend  on  the 

capital  paid  up  on  the  Ordinary  shares  of  the  Company,  at  the  rate  of  10 

per  cent,  per  annum,  for   the  six   months  ending  November  30th  inst., 

payable  on  and  after  December  20th. 

ELECTRIC  CONSTRUCTION  COMPANY  (LIMITEDi  —Notice  is  given  that 
a  drawing  of  I  he  Six  per  Cent.  Second  Mortgage  Debentures  "t  tin  I  !oi 
pany  will  take  place  a i  the  offices  of  the  Electric  and  General  Investment 
Company  (Limited),  1  and  2,  Great  Winchester-Btreet,  B.C.,  on  Friday, 
December  7th,  at  three  o'clock.  The  bonds  drawn  will  be  paid  off  on 
January  1-t  next. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY. -The  trafl 

this  railway  for  the  week  ended  the  25th  inst.  a inted  to  £931.    The 

amount  I  ponding  week  last  year  was  £580. 

STOCK  EXCHANGE  NOTICES.    -The  Committee  of  the  Stock  El 
he   e    ippointed  Monday.    December  3rd.   a   special  in   the 

.£150,000  1'oui 

the  Metropolitan   Electri    Supply  Company    Limited),  and  I 
this  security  and  the  further  issue  of  £39.000  Four  pel  I 
D  ck  and  650  Fi  l  ei  pel  ual    Pri 

..  01   to  7.650    of  the  '  (  'V  C pany, 

tin  tl al  List. 

WESTERN    AND    BRAZILIAN    TELEGRAPH     COMPANY    (LIMITED).— 
ii  'he  weekended  November  23rd 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  London  Platino- 
J'.ra/.ilian  Telegraph  Company  (Limited),  were  £3,415. 


154 


THE  ELECTRICIAN,  NOVEMBER  30,  1894. 


COMPANIE  S' 


SHARE        LIST. 


Am  UST 

Last 

OF 

Divi- 

Shake 

dend. 

Stock 

00 

Stock 

18  0 

Stock 

5/0 

100 

i7. 

£10 

4/0 

£100 

5% 

$100 

$1} 

10 

8/0 

10 

10% 

6 

1/8 

5 

10% 

Stock 

HZ 

20 

2/0 

10 

2/6 

10 

e% 

Stock 

i% 

100 

5% 

10 

2/6 

Stock 

4% 

100 

5% 

100 

6% 

100 

i'4 

£25 

i% 

10 

1/3 

10 

6% 

10 

5/0 

100 

i% 

25 

12,6 

10 

5/0 

100 

6% 

£100 

4% 

8 

4/0 

£100  Cert. 

35/0 

10 

5/0 

100 

5'< 

10 

2/0 

100 

&x 

10 

9d. 

10 

n 

10 

B 

100 

5% 

15 

7/6 

n 

7/6 

n 

4/6 

100 

6£ 

100 

6% 

$1,000 

7% 

£100 

ex 

5 

10/0 

10/0 

2;d. 

£1 

Oil. 

5 

3/4 

10 

ex 

10 

ex, 

5 

::  1 

Stock 

*iX 

5 

1/0 

Stock 

5% 

£10 

10 

6/0 

St.  ick 

6% 

£5 

£5 

2/0 

£5 

£5 

£5 

6% 

£5 
6 

eio 

2/6 

5/0 

Stock 

4J% 

£10 

£5 

2/0 

£5 

T/. 

6 

2/0 

3 

1/6 

2 

Stock 

>' 

6 

1/0 

5 

2 

2 

I/O 

2 

10 

10/0 

100 

£10 

1 

12 

1  ' 

100 

• 

I-  0 

Stook 

v/. 

10 

1 

£10 

1 

10 

Slock 

1 

Previous 

Week's  Price, 

f*ov.  21. 


Price 

Wednesday, 

Nov.  25. 


Kate  per 

Cent. 
Yielded. 


Dividend  Die. 


lifsiNESs  Done 
During  Week 
Endinq  Nov.  28. 


£1,012.SS0 

£2.'i'.K..r.OO 

- 
.' 

£75,000 

10,000,000 

16,000 

6,000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70.000 

£1,297,837 

£102,100 

250,000 

£320, i 

£62,700 

£95,100 

£300,000 

£200,000 

lvl.227 

180,042 

150,000 

£190,000 

17,000 

37.54S 

£100,000 

£100,000 

11,839 

3,381 

15,009 

£249,900 

30,000 

£150,000 

88,3  '1 

34,563 

4,669 

£80,000 

04,242 

33,129 

£171.100 
£214,800 
81,211,1)00 
£166,900 


44,000 
224,850 

171,504 
i-i  17 
15,000 

119,234 

[,ooo  i  ■'  i 

58,000 

£146,733 


40, 

e ,i 

£57,400 

[  i,OO0 

l  ,  ooo 

1 

£1  ,", I 




12,139 

I 

10, 

I      i  i 


TELECRAPHS. 

Anglo-American    

Do.       Preferred 

Do.      Deferred    - 

Afric  m  Direct  Teleg.  4  :  Deb.  (Reg.  <fc  Bearer). . . 

Brazilian  Submarine  

h      Do.      5  per  Cent.  Bonds  (2nd  Series,  1906)  . . . 
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1      Do.      4%  II  mritius  Sub.  Debs,  (regd.) 
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London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

Pacific  European  Tel.4%  Guar.Debs."Red"  1942  . 
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Submarine  Cables  Trust  6  per  Cent 
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West  Coast  of  America  
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West  India  aud  Panama       

Do.      6  per  Cent.  1st  Preference     
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Western  and  Brazilian  
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NOTES. 


The  Board  of  Trade  "Light  Railway  "  Conference  which 
met  yesterday,  after  listening  to  a  sympathetic  address  hy  the 
President  and  a  four  hours'  discussion,  adjourned  until  the  end 
of  January,  having  appointed  a  Committee  to  go  into  details 
and  draw  up  a  report.  The  variety,  not  to  say  contrariety,  of 
opinion  to  which  expression  was  given  at  the  Conference  was 
indicative  of  the  nebulous  state  of  the  English  mind  on 
the  subject  of  light  railways.  The  only  two  points  on 
which  there  was  anything  approaching  unanimity  was 
that  State  aid,  parochial  aid,  or  railway  company  aid,  was 
an  absolute  sme  qua  non,  and  Parliamentary  expenses 
must  be  reduced  to  a  minimum.  On  all  other  points 
no  two  successive  speakers  agreed.  Sir  Douglas  Fox 
was  not  particularly  in  favour  of  high  speeds;  other  engi- 
neers regarded  them  as  indispensable.  Mr.  Jackson,  ex- 
Chief  Secretary  for  Ireland,  laid  solemn  emphasis  on  the 
desirability  of  getting  the  existing  railways  to  undertake  the 
whole  job,  if  possible ;  Mr.  Pain  was  equally  emphatic 
against  the  idea  :  and  both  spoke  from  experience.  The 
Committee,  which  includes  Sir  Benjamin  Baker,  Mr.  Alex- 
ander Siemens,  and  Mr.  Stephen  Sellon,  will,  it  is  to  be 
hoped,  be  able  by  the  end  of  January  to  lay  down  the  broad 
lines  on  which  powers  and  money  for  light  railways  can  be 
easily  and  cheaply  obtained,  and  the  degree  to  which  existing 
regulations  may  be  relaxed.  That  done,  and  effect  given  to 
the  suggestions  by  Parliament  and  the  Board  of  Trade, 
light  railways  may  be  trusted  to  "gang  their  ain  gait." 


The  Electrical  Trade  Section  on  Friday  last  discussed 
several  matters  of  considerable  commercial  importance.  For 
some  time  past  the  rating  of  electric  lighting  stations 
has  given  rise  to  much  muttering,  and  if  the  case  of  the 
St.  James'  and  Pall  Mall  Company  is  a  fair  sample,  there 
would  seem  to  be  ample  cause  for  dissatisfaction,  and  for  the 
determination  to  take  united  action  in  the  matter.  In  1898, 
the  St.  James'  Company  spent  something  over  £21,000  in 
earning  something  more  than  £31,000,  a  sum  of  6887, 
to  nearly  one-tenth  of  the  money  available  for  dividend,  bi  ing 
included  in  the  outgoings  under  the  heading  of  "Rates  and 
Taxes."  A  rich  man  may  do  well  to  give  of  his  own  free  will 
one-tenth  of  his  goods  to  the  poor ;  but  shareholders  may  be 
excused  if  they  fail  to  see  the  applicability  of  this  precept  to 
their  involuntary  contributions  to  the  parochial  purse; 


As  to  the  opposition  of  the  metropolitan  local  authorities, 
headed  by  that  busy  bee  the  London  County  Council,  to  the 
construction  of  transformer  pits  under  the  pavement,  we  can- 
not help  thinking  that  the  late  lamentable  loss  of  two  quad- 
rupeds, and  other  similar  incidents,  must  have  a  good  deal  to 
do  with  it,  and  if  so,  this  is  but  another  instance  of  the 
unfortunate  way  which  accidents  of  one  kind  have  of  making 
the  public  ferret  out  grave  public  dangers  in  all  manner  of 
queer  places.  At  any  rate,  it  is  satisfactory  to  think  that  the 
objection  cannot  be  one  of  general  principle,  since  the  Vestries 
of  Hampstead  and  Islington,  who  appear  among  the  opponents, 
are  themselves  builders  and  owners  of  a  number  of  these 
"  grave  public  dangers."  At  the  same  time,  if  the  objection 
be  merely  to  the  particular  style  of  construction  proposed  in 
Wandsworth  and  the  wilds  of  St.  Luke's,  why,  then,  it  hardly 
seems  necessary  to  invoke  the  aid  of  that  deus  ex  machvnd  the 
Board  of  Trade.  We  observe  with  some  regret  that  the  parties 
interested  are  to  appear  before  Sir  Courtenay  Boyle  on  the 
13th  inst.  "  by  counsel  or  expert  evidence."  If  one  wishes  to 
win  a  case  or  obscure  an  issue,  no  better  means  could  be 
devised  than  counsel  and  expert  evidence  ;  but  if  one  wishes 
for  facts  the  matter  is  otherwise.  Truth,  we  believe,  was 
found  at  the  bottom  of  a  well,  but  it  is  doubtful  whether  it 
will  be  met  with  in  a  transformer  pit :  the  apparent  watts  and 
spurious  amperes  that  surround  a  transformer  as  with  a 
raiment  are  likely  to  prove  too  much  for  Truth. 


In  a  very  brief  article  which  we  print  elsewhere,  Mr.  G.  W. 
Partridge,  of  the  London  Electric  Supply  Corporation,  calls 
attention  to  an  entirely  new  phenomenon  in  the  behaviour  of 
transformers,  which  he  has  recently  discovered.  We  hasten 
to  explain  that  it  is  only  new  in  a  relative  sense.  As  far  as 
we  know,  it  has  never  been  published  before,  and  we  believe 
it  will  be  as  new  to  a  large  majority  of  our  readers  as  it  is  to 
Prof.  Ewing,  who  comments  on  it.  But  who  ever  found 
anything  that  is  new  to  a  transformer  maker,  or  to  the 
alternate-current  expert '?  They  always  knew  the  new  things 
long  ago,  but  were  keeping  them  to  themselves.  Of  course, 
they  | > 1 1 1  the  phenomenon  down  to  damp  at  first,  and  knew  all 
about  it;  when  it  was  proved  to  have  nothing  to  do  with 
(lamp,  of  course  they  knew  the  real  reason  all  the  time.  It  is 
wonderful  how  far  ahead  of  their  time  these  clever  people  are. 
Transformers  from  five  separate  makers  bave  been  found  to  be- 
have  in  the  way  described  by  .Mr.  Partridge.    Of  course,  they 

Can  all  now  cure  the  defect— not  an  admitted  defect,  of  course, 

only  a  trick  due  to  the  alternator,  or  to  the  School  Board  elec- 
tion,  or   to    anything    but   the   transformer.     Mr.   Pabti 
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informs  us  that  he  has  not  seen  a  cured  transformer  yet ;  but, 
of  course,  that  proves  nothing.  The  fuss  which  has  been 
made  about  one  or  two  per  cent,  difference  of  iron  loss 
becomes  rather  ridiculous  in  the  face  of  an  increase  of  40  per 
cent.  Mr.  Partridge's  article  is,  as  we  have  said,  very  brief, 
and  the  only  additional  information  that  we  have  to  give  about 
the  matter  is  that  Dr.  Fleming's  wattmeter  method  was  used. 
From  those  who  know  all  about  it  we  would  beg,  not  for  bald 
statements  that  their  alternators  do  not  produce  this  loss,  that 
their  transformers  have  been  cured,  and  so  on,  but  for  a  little 
scientific  information ;  or,  if  that  is  not  to  be  had,  for  a  few 
data  from  which  such  men  as  Prof.  Ewing  maybe  able  to  extract 
some  scientific  deductions. 


If  we  may  judge  by  the  result  of  an  action  brought  by  the 
London  Electric  Supply  Corporation  in  the  Westminster 
County  Court  on  Wednesday  against  an  individual  who,  after 
having  entered  into  an  agreement  "  to  take  current,"  endea- 
voured to  back  out  of  it,  these  agreements  are  to  be  considered 
as  something  more  than  mere  matters  of  form.  We  are  not 
altogether  sure  that  in  the  general  interests  of  the  electric 
supply  business  the  conversion  of  these  innocent-looking  agree- 
ment forms  into  awe-inspiring  legal  documents  is  altogether 
to  be  desired.  The  occasions  on  which  a  customer  plays  one 
company  against  another,  signing  an  agreement  with  each 
and  repudiating  the  least  favourable  one,  are  not  likely  to  be 
frequent ;  but  when  it  is  discovered,  the  shabbiness  ought  to 
be  punished.  On  the  other  hand,  many  a  person  may  in  good 
faith  enter  into  an  engagement  "  to  take  current,"  and  subse- 
quently have  good  cause  to  change  his  mind.  In  such  eases 
the  intimation  that  he  has  made  a  solemn  covenant  is  not 
perhaps  quite  the  best  way  pour  incourager  Irs  autres.  It  would 
then  on  the  whole  be  better  policy  to  grin  and  bear  the  loss 
entailed  than  to  insist  on  one's  £15  of  flesh. 


The  question  of  meter  rents  is  vexing  the  minds  of  gas- 
men, but  the  agitation  in  favour  of  their  abolition  is  not 
likely  to  spread  to  the  electric  supply  business  just  yet.  The 
public  already  know  that  the  modern  electric  meter  is  a  highly 
scientific  instrument ;  and  that,  if  any  suspicion  of  inac- 
curacy arises,  the  supply  company  will  at  once  replace  it 
with  a,  recently  calibrated  instrument  that  gives  much  less 
trouble  than  the  wheezy  rattle-trap,  or  the  thirsty  "wet" 
machine,  which  makes  the  gas-lights  bob  so  merrily.  But  a 
rental  of  5s.  per  quarter  is  a  good  deal  for  an  ••  in  tallation  " 
(■(insisting  of  one  16-c.p.  lamp  under  the  beams  of  which  a 
barrister  may  wait  for  briefs  and  an  8-c.p.  for  his  offia  boj 
i"  read   "Silly  Bits,"   or  a   lonely   consulting   engineer   to 

''■ h  the  w<  ekly  technical  papers.  On.'  of  the  Qond m 

panie  i  recentl}   refused  to  accepl  I  i.  per  unil   ami  no  meter 

rent  for  a  humble  office,  and  the  supplj    wa  i  di  i  oi id. 

The  meter  rent  for  lighting  imall  offices  i  i  ridii  ulou  lj  oul  of 
proportion  i.,  the  charge  lor  supply,  ami  unless  ihe  supply 
companies  really  want  to  earn  monej  bj  letting  i 

on  hire,  it  would   bi  r  to  provide  Ins 

own  meter,     for     ui  b   pui  i uipK    hour  mi  ti  i  I 

thai  is  wanted;  nothing  would  be  saved  bj  turning  oil  less 

than  all  lie    lamps,   Lai      ouie    variety  could  he    voind  In    the 


use  of  two-way  switches.  Such  meters  are  in  common  use 
for  shop  lighting  and  lor  arc  lamps,  and  appear  to  be  very 
trustworthy. 

We  recently  called  attention  to  the  service  which  had  been 
rendered  to  mathematical  nomenclature  by  Oliver  Heaviside 
and  other  mathematical  physicists  in  the  substitution  of  single 
symbols  and  simple  expressions  for  a  complicated,  but  per- 
sistent, series  of  ideas.  This  process  of  naming  is  a  strictly 
logical  one,  and  at  the  same  time  it  is  very  common.  Every 
name  is  but  a  code  word  for  a  fearfully  complex  set  of  ideas :  a 
"  table,"  for  example,  representing  legs,  top,  fittings,  and  end- 
less sundries  in  one  short  term.  We  refer  to  this  point  again, 
because  we  can  no  longer  refrain  from  pointing  out  the  need 
for  some  such  codification  in  the  science  of  organic  chemistry. 
In  so  far  as  the  names  arc  concerned,  this  is  degenerating 
into  something  merely  barrel-organic.  It  is  some  time 
since  we  systematically  "sat  under"  a  professor  of  organic 
chemistry  ;  hut  we  should  nowadays  very  much  object  to  have 
to  listen  to  a  lecture  peppered  with  such  words  as  "  monocar- 
boxyethylacetoacetate  "  or  "  metanitrobenzeneazoparacresol." 
This  toy-brick-castle  system  of  building  up  names  has  no 
major  limit,  but  must  increase  indefinitely  with  the  progress 
of  research.  How  much  better  to  have  one  little  word  which, 
to  the  initiate,  might  express  all  the  ideas  in  such  a  rigmarole 
as  either  of  these  !  How  much  simpler  to  talk  of  a  "  table  " 
than  of  a  "  fourstraightlegtopflatroundwoodenfurniture  "  ! 
The  German  language  lends  itself  admirably  to  such  com- 
pounds. An  English  engineer  was  asked  by  a  Swiss  corre- 
spondent if  he  could  recommend  the  use  of  electric  launches 
for  the  Swiss  lakes.  He  replied  (in  German)  that  they  were 
tolerably  good  where  facilities  for  charging  are  to  be  found  ; 
but,  in  the  absence  of  such  facilities  he  could  recommend  a 
kind  of  launch  for  which  he  did  not  know  the  German  name, 
but  the  English  was  "  earthoilairgasdampkettleboatlet." 


High  Water  in  the  Thames. — It  is  reported  that  during  the 
high  tides  caused  by  the  large  quantity  of  flood  water  in  the 
Thames  the  level  of  the  river  rose  to  within  one  foot  of 
the  staging  which  has  been  erected  at  the  mid-river  shaft  of 
the  City  and  Waterloo  Railway  tunnel. 

Electric  Traction  on  the  Ice. — The  Frankfurter  Zeitung  is 
responsible  for  the  statement  that  a  si.  Petersburg  company 
proposes  this  winter  to  run  an  electric  tramway  from  the 
Palace  Quay  to  the  Mytninski  Quay  along  the  frozen  Neva.  A 
speed  of  15  miles  an  hour  is  to  be  attained. 

Cable  Interruptions  and  Repairs : 

I  'iir  of  Interruption.     Date  of  Repair. 

Faltuouth-Bilbao   Nov.  15.       ...  Dec.  3. 

Amoj  Qutzlafi   Nov.  to. 

Vtaranhain       Nov.  2ft. 

ii'   ia  Cyprus Nov.  27. 

Glow  Lamp  Litigation  in  the  United  States  Judge 
Laoombe,  says  Electricity  of  Chicago,  has  refused  to  rant  the 
injunction  recently  applied  tor  restraining  Bloomingdale  Bros, 
from  using  Buokeye  lamps,  holding,  as  did  Judge  Dallas  in 
Philadelphia,  that  lamps  lawfully  made  in  one  circuit  could  be 

lawfully  sold  In  am    other   circuit 

The  Origin  of  the  Telegraphic  "OK'  It  lias  been 
generally  Baid  tint  "0.  K."  was  President  Andrew  Jooksou's 
abbreviation   for  "all  correct."      Prof.  W.  S.  Wyman,  of  the 

nivei  ityof  Alabama,  however,  thinks  thai  President  Jaoksou 
borrowed  the  phrase  from  the  Chootaw  language,  in  which  the 
WOrd  "okeh"  means  "it  is  all  right." 
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Berlin  Vienna  Telephone  Line.  Telephonic  communication 
between  Berlin  and  Vienna  w  ii  opened  to  the  public  early  on 
Saturday   morning  last,   and   the  first  per  i       i  il  were 

Kaiser  Wilhelm,  who  Bpoke  from  the  new  palace  al  Potsdam, 
and  Kaiser  Franz  .Joseph,  who  utilised  tho  apparatus  in  the 
II  il  purg.  The  tariff  for  other  than  Emperors  will  be  three 
murks  for  three  minutes'  conversation. 

Ihe  Gresham  University.  This  projected  university,  after 
having  received  Parliamentary  sanction,  has  collapsed  from  an 
unexpected  difficulty.  King's  College  was,  of  course,  to  form 
an  essential  part  of  the  new  institution;  but  under  its  statutes 
it  imposes  a  religious  test  on  its  professors  and  students. 
This  arrangement  is  incompatible  with  the  regulations  of  the 
proposed  university,  and  it  seems  that  neither  side  can  or  will 
give  way.  A  long  and  warm  di-cussion  was  held  at  King's 
College,  but  led  to  no  result.  Hence,  pending  the  elaboration 
of  some  modus  rivendi,  the  Qresham  University  is  at  a  stand- 
still. 

Royal  Institution. — At  the  general  monthly  meeting  of  this 
Institution,  held  on  Monday,  the  special  thanks  of  the  members 
were  returned  to  Mr.  Ludwig  Mond  and  Dr.  William  S. 
Play  fair  for  donations  towards  the  fund  for  the  promotion  of 
experimental  research  at  low  temperatures.  The  Friday  even- 
ing meetings  will  commence  on  January  18th,  when  Prof. 
Dewar  will  deliver  a  discourse  on  "Phosphorescence  and 
Photographic  Action  at  the  Temperature  of  Boiling  Liquid 
Air.''  Succeeding  discourses  will  probably  be  given,  amongst 
others  by  Sir  Colin  Scott-Moncrieff,  Prof.  A.  Schuster,  Prof.  A. 
W.  lliicker,  Prof.  Roberts-Austen,  Prof.  H.  E.  Armstrong,  and 
the  Bight  Hon.  Lord  Bayleigh. 

Exhibition  of  Oil  Engines. — An  exhibition  of  petroleum 
motors  will  take  place  at  Berlin  next  June.  The  chief  points  of 
the  programme  issued  by  the  Spe  ial  Committee  of  the  Union 
of  German  Mechanical  Engineers  are  :  (1)  Those  motors  only 
are  to  be  admitted  which  work  with  petroleum  of  at  least  080 
specific  gravity  (which  excludes  benzine  and  other  light  oils)  ; 

(2)  the  motors  will  be  tested  previous  to  the  Exhibition  to 
ascertain  if  they  comply  with  the  standard,  and  the  exact 
results  will  be  communicated  to  the  exhibitors  and  published ; 

(3)  the  trials  will  be  made  as  regards  power  developed,  smooth- 
ness and  ease  of  working  and  handling,  accessibility,  simplicity, 
and  solidity  of  construction,  price,  lubrication,  safety,  &c. 

American  Telephone  Wires  in  American  Gales. — The 
damage  to  the  long  distance  telephone  wires  in  America 
caused  by  the  recent  severe  storms  has  been  confined  to  the 
district  between  Boston  and  West  Boylston,  where  a  trunk 
line  goes  through,  a  distance  of  41  miles.  Out  of  2,100  poles 
300  were  down,  and  service  was  temporarialy  demoralised. 
These  wires,  says  the  Electrical  Review  of  New  York,  were  the 
best  in  the  State,  and  were  put  up  only  a  few  years  ago,  but 
the  formation  of  ice  three  inches  deep  on  each  wire  proved  too 
great  a  strain.  One  of  the  officials  estimated  that  the  weight 
of  a  single  wire  with  this  ice  formation  was  about  2501b ,  or 
about  five  tons  for  the  41  wires  in  a  section  of  130ft.  The 
service  west  and  south-west  of  Massachusetts  is  intact,  the 
damage  to  wires  being  mainly  confined  to  Missiehusetts, 
Connecticut,  aud  Bhode  Island. 

Epping  Forest  Railway. — Messrs.  Le  Brasseur  and  Oakley 
have  written  as  follows  to  the  daily  papers,  under  date  Xovem- 
ber  30th  : — "In  reference  to  the  paragraph  that  appeared  in 
a  recent  issue  of  your  paper,  we,  as  solicitors  to  the  London, 
Walthamstow,  and  Epping  Forest  Bailway  Company,  are  in- 
structed to  inform  you  that  no  meeting  has  been  held  at  which 
it  has  been  decided  to  abandon  this  undertaking.  A  Bill  is 
being  promoted  by  the  Company  this  session  to  connect  the 
railway  with  the  London,  Tilbury,  and  Southend  and  the 
Tottenham  and  Forest  <!ate  Railways,  and  for  other  purposes. 
It  is  true  that  a  notice  for  the  abandonment  of  the  under- 
taking was  published,  but  this  was  only  done  in  conformity 
with  the  requirements  of  the  Company's  bankers,  pending  the 
execution  of  certain  documents  which  are  now  being  completed. 
It  is  no1;  proposed  to  proceed  further  with  the  abandonment." 

Electric  Traction  in  Dublin. — The  introduction  of  electric 
traction  for  tramcars  in  Dublin  is  a  matter  of  considerable  inte- 
rest, and  it  is  understood  that  by  May  1st  next  the   Dublin 


Southern  Tramway's  Company  will  have  an  entire  electrical 
equipment  on  their  lines.  Already  the  actual  beginninj 
work  on  the  conversion  of  lines  has  been  made,  and  will  bo 
pushed  forward  energetically.  Some  unexpected  delays  were 
encountered  in  the  initial  stages  of  the  undertaking  ;  but  now 
Parliamentary  powers  have  been  acquired  by  tho  Company,  and 
everything  points  to  the  speedy  conclusion  of  what  will  be  a 
novel  and  useful  change  in  the  method  of  conveyance  in  the 
city.  The  Company  intend  to  have  their  power  station  at  the 
[■resent  depot  at  Ballsbridge.  Tho  electric  lines  will  consist  of 
eight  miles  of  double  track.  The  change  will  also  involve  an 
entirely  renovated  plant.  New  cars  lit  by  electricity  will  be 
built,  and  the  general  equipment  of  the  lines  will  be  thoroughly 
up  to  the  best  standard.  This  transformation  may  be  expected 
to  be  completed  by  the  end  of  next  spring,  and  the  results  of 
the  experiment  will  be  awaited  with  general  interest. 

The  Leaf  as  a  Thermal  Engine. — In  a  recent  Paper  read 
before  the  Royal  Society  Prof.  Dixon  and  Dr.  July  investigate 
the  energy  relations  of  the  leaf  of  a  plant  with  its  surround- 
ings, on  the  assumption  that  evaporation  at  capillary  water 
surfaces  is  mainly  responsible  for  the  elevation  of  sap.  The 
authors  describe  an  engine  in  which  the  energy  entering  in  the 
form  of  heat  at  the  capillary  surfaces  may  be  in  part  utilised 
to  do  mechanical  work  :  a  battery  of  twelve  small  porous  pots, 
freely  exposed  to  the  air,  keeping  up  the  continuous  rotation  of 
a  flywheel.  Replacing  the  porouspots  bj'a  transpiring  branch, 
this,  too,  maintains  the  wheel  in  rotation.  This  is,  in  fact,  a 
vegetable  engine.  In  short,  the  transpiration  effects  going  on 
at  the  leaf  are,  in  so  far  as  they  are  the  result  of  spontaneous 
evaporation  and  uninfluenced  by  other  physiological  phenomena, 
of  the  "  sorting  demon  "  class,  in  which  the  evaporating  surface 
plays  the  part  of  a  sink  of  thermal  energy. 

Electric  Traction  for  Canal  Boats.  A  trial  of  the  Bovet 
system  of  electric  traction  for  canal  boats  (see  The  Electrician, 
Vol.  XXX.,  March  3rd,  p.  508)  recently  took  place  on  the 
fifth  reach  of  the  St.  Denis  Canal.  A  series  electric  motor 
actuated  the  towing  pulley,  a  14mm.  chain,  placed  at  the 
bottom  of  the  canal,  being  carried  over  the  pulley  to  the  extent 
of  three-quarters  of  a  turn,  although  half  a  turn  suffices.  A 
two-wire  circuit  running  along  the  bank  of  the  canal  was  con- 
nected to  a  110-volt  generator  driven  by  a  locomotive  engine. 
The  current  was  collected  by  means  of  two  trolleys  running 
along  the  wires  and  connected  to  the  motor  by  a  flexible  cable, 
which  was  passed  over  a  pulley  at  the  top  of  the  mast  of  the 
boat.  The  trial  was  completely  successful,  and  showed  that 
for  an  expenditure  of  2,000  watts  it  was  possible  to  make  a  300- 
ton  barge  move  at  the  rate  of  2S  kilometres  per  hour.  The 
getting  under  way  took  place  without  shock,  and  the  normal 
speed  was  rapidly  reached. 

Telegraphy  to  the  Far  East. — The  concluding  festival  in 
connection  with  the  celebration  of  the  twenty-fifth  anniversary 
of  the  establishment  of  submarine  telegraphy  to  the  Far  East 
was  held  on  Saturday  evening  last,  when  the  staff  of  the  Lon- 
don stations  of  the  Eastern  Telegraph  Company  were  enter- 
tained at  dinner  at  the  Holborn  Restaurant.  Mr.  T.  A.  Bullock, 
the  London  superintendent,  occupied  the  chair,  the  company 
present  numbering  between  60  and  70.  Mr.  G.  Draper,  the 
secretary,  proposed  "  Success  to  the  Eastern  Telegraph  Com- 
pany," and  mentioned  many  interesting  facts  of  the  early  days 
of  the  Company,  referring  to  the  very  excellent  service  they 
were  now  able  to  offer  to  the  telegraphing  public.  Mr.  W. 
Hibberdine,  who  responded  to  the  toast,  said  the  Company 
with  which  they  were  associated  was  the  largest  of  its  kind  in 
the  world,  and  owned  something  like  75  per  cent,  of  the  total 
cables  of  the  world.  The  Chairman,  in  proposing  "The  Health 
of  the  Staff,"  pointed  out  that  the  staff  had  each  and  all  con- 
tributed towards  the  great  success  which  the  Company  bad 
achieved.  He  urged  the  younger  members  to  follow  the 
example  of  their  predecessors,  and  to  do  all  they  could  to 
strengthen  the  position  of  the  Company  in  whatever  part  of 
the  world  they  might  be  lo:ated. 

Mathematical  Instruction. — Writing  in  Nature  on  the  sub- 
ject of  science  teaching  in  schools,  Prof.  Henrici  says  that  it  is 
lief  that  "mathematics  might  bo  taught  through  experi- 
mental science.     If  the  boys  themselves  make,  as  they  should 
do,   experiments  where    they    perform   actual    measurements, 
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they  will  learn  there  are  certain  laws  connecting  various 
quantities  ;  they  will  see  that  such  laws  can  be  expressed  in 
simple  symbols,  and  they  will  thus  grasp  iu  the  concrete  form 
the  meaning  of  a  formula  or  au  equation  which  in  the  abstract 
form  of  pure  mathematics  remained  a  mystery  to  them. 
Mathematics  could  in  this  manner  be  made  very  much  easier 
and  more  interesting  to  the  majority  of  boys.  Geometry  can 
be  treated  to  a  very  great  extent  experimentally  by  aid  of 
geometrical  drawing  and  a  development  of  the  Kindergarten 
methods  ;  the  abstract  logic  of  Euclid  can  then  follow,  or  it 
can  be  treated  at  the  same  time.  Trigonometry  need  not  be 
at  once  as  fully  gone  into  as  is  generally  done,  but  the  defini- 
tions of  sine,  cosine,  &c,  as  names  for  ceitain  ratios,  can  be 
easily  and  early  introduced  and  made  use  of  at  cnce  in 
mechanics  or  physics.  Here  also  special  experiments  may 
easily  be  devised  where  measurements  of  angles  or  lines  are 
made,  and  lines  and  augles  calculated.  At  present  I  wish  only 
to  urge  that,  while  many  attempts  are  being  made  to  improve 
science  teaching,  and  with  it  technical  education,  mathematics 
should  be  included,  and  to  express  my  opinion  that  this  science 
also  allows  of  experimental  treatment.'' 

The  Telephone  Exchange  as  a  News  Centre. — During  the 
recent  elections  in  the  United  States  about  15,000  people  in 
Chicago  received  news  of  the  election  returns  by  telephone. 
By  special  arrangement  of  the  General  Manager  of  the  Chicago 
Telephone  Company,  a  sort  of  verbal  newspaper  was  kept  in 
circulation  throughout  the  city  from  seven  o'clock  till  mid- 
night. It  was  the  first  time  that  bulletins  of  the  election 
were  transmitted  throughout  the  telephone  exchange.  Special 
wires  to  and  from  New  York,  from  Milwaukee,  Detroit, 
Cincinnati,  Indiauapolis  and  other  cities  were  used  for  the 
purpose.  Also  special  wires  were  connected  with  the  City 
Hall,  the  Republican  and  the  Democratic  headquarters.  The 
news  was  taken  to  the  central  telephone  exchange,  from  the 
City  Hall  and  elsewhere,  and  by  the  special  wires.  There 
the  matter  was  edited,  and  "  line  news  bulletins"  were 
dictated  and  transmitted  to  each  of  the  10  "exchanges" 
in  the  city.  At  each  branch  office  the  bulletin  was  manifolded 
and  a  copy  was  handed  to  each  of  the  80  operators  in  each 
branch.  Each  operator  re-transmitted  the  bulletin  simul- 
taneously to  12  different  telephones  in  residences  and  club- 
houses in  all  parts  of  the  city.  The  news  was  heard  at  1,000 
different  points  of  the  city  in  two  minutes  after  it  was  received 
at  the  telephone  company's  headquarters.  Just  100  bulletins 
were  sent.  At  all  times  the  bulletins  were  from  15  minutes 
to  half  au  hour  ahead  of  those  received  by  telegraph.  Not  one 
error  was  made  (intricate  figures  were  avoided)  ;  the  scheme 
was  a  great  success. 

Tho  London  County  Council  and  the  Working  of  the  Tram- 
ways.—At  Tuesday's  meeting  of  the  County  Council  the  High- 
ways Committee  reported  that  the  transfer  of  the  London  Street 
Tramways  Company's  undertaking  would  probably  be  completed 
within  a  short  period,  and  measures  were  being  taken  to  expe- 
dite the  transfer  of  the  North  Metropolitan  Tram  ways  Company's 
undertakiug.  As  the  Council  was  at  present  not  in  a  position 
itself  to  work  the  tramways,  the  committee  had  had  under  con- 
sideration the  length  of  time  for  which  the  lines  should  lie  leased. 
It  seemed  expedient  that  no  lease  should  extend  beyond  the 
period  at  which  the  bulk  of  the  tramway  undertakings  would 
become  purchasable,  as  by  that  means,  when  the  leases  expire  I. 
virtually  the  whole  of  the  tramways  system  would  be  in  the 
hands  of  the  Council.  They  therefore  recommended  "That  in 
all  agreements  For  leasing  tramways  on  the  north  side  of  the 
Thames  acquired  or  to  be  acquired  by  the  Council,  provisions 
be  inserted  to  insure  that  the  undertakings  shall  revert  to  the 
Council  on  December  3 1 ,  1900  (but  giving  power  to  the  Council, 
but  not  to  the  lessee,  to  detei  mini  1 1        re<        tl  on,  or  al  any 

I after,   December  31,   1898,  by  three  months'  ,. 

notice),  by  which  date  nearly   all   the    principal  tramway  lines 

on  that  side  of  the  Thames  will  have  c e  under  the  operation 

of  the  purchase  olause  of  the  Tramways  Act,  1870;  ami  that 

similar  provisions  bo  inserted  in  all  e 

tramway     on  the  south  side,  the  date  of  reversion  to  the  I 

being,  howovi  Dei  embi  i    31,  1903,  in 

1 'H>o.  '     The   recommendation  of  the  o  ttee  was  id 

after  an  amendment,  had  been  negative  I. 


The  Arithmetic  Value  of  a  High-Speed  Car  Service. — The 
Street  Railway  Review  of  Chicago  recently  treated  its  readers 
to  the  following  little  problem  in  arithmetic,  which,  with  the 
necessary  modifying  coefficients,  is  equally  applicable  to  this 
country  : — "  Au  electric  car,  running  18  hours  a  day  for  340 
days  of  a  year,  with  conductor's  and  motormen's  wages  at 
20  cents  an  hour  eacb,  will  require  82,448  for  trainmen's 
wages  for  the  year.  If  horses  do  the  same  work,  the 
speed  will  be  about  one-half  slower,  and  two  cars  will  be 
necessary,  so  that  on  the  same  basis  84,89G  will  be  taken 
for  trainmen's  wages.  Very  good  electric  cars,  with  com- 
plete equipment,  can  at  present  be  bought  for  $2,000  and 
under,  and  as  the  yearly  saving  in  wages  of  trainmen  by 
electric  traction  was  seen  to  be  §2,448,  the  startling  fact  is 
deduced  that  the  electric  car  saves  more  than  its  entire  first 
cost  every  year  by  the  reduction  of  trainmen's  wages  due  to 
the  increased  speed.  In  other  words,  a  road  could  completely 
wear  out  its  electric  cars  every  year  and  save  money  over  horse 
traction  on  wages  alone,  to  say  nothing  of  other  items.  It  is 
not  necessary  to  use  this  argument  in  support  of  electric 
traction,  because,  as  was  Slid  at  convention,  the  introduction 
of  electricity  is  an  accomplished  fact,  and  street  railway  men 
no  longer  discuss  its  advantages  or  disadvantages  as  compared 
with  other  methods.  The  matter  is  mentioned  here  simply  to 
show  what  an  important  factor  a  large  daily  mileage  per  car  is 
in  economic  operation.  There  is  such  a  thing  as  overdoing  the 
work  required  of  a  car,  but  the  mistakes  in  management  are 
usually  in  the  other  direction." 

The  Pitting  of  Boilers. — In  an  article  recently  published, 
M.  Olroy,  French  engineer,  gives,  says  Engineering,  the  result 
of  his  investigation  into  the  pitting  of  boilers.  Pitting  is  par- 
ticularly likely  to  occur  if  a  water  very  free  from  lime  is  used  in 
a  cle^.n  boiler.  The  pits  take  the  form  of  conical,  or  more 
frequently  spherical  depressions,  which  are  filled  with  a 
yellowish-brown  deposit  consisting  mainly  of  iron  oxide.  The 
volume  of  powder  is  greater  than  that  of  the  metal  oxidised, 
so  that  a  blister  is  formed  above  the  pit,  which  has  a  skin  as 
thin  as  au  egg-shell.  This  skin  contains  usually  both  iron  oxide 
and  lime  salts,  and  differs  greatly  in  toughness.  In  many  cases 
it  is  so  friable  that  it  breaks  with  the  least  shock,  falling  to 
powder,  whilst  in  other  cases  the  blister  detaches  itself  from 
the  plate  as  a  whole.  An  analysis  of  the  powder  in  the  pits 
showed  it  to  consist  of  8626  per  cent,  of  peroxide  of  iron,  6'29 
per  cent,  of  grease  and  other  organic  matter,  and  4 '25  per  cent, 
of  lime  salts,  the  remainder  being  water,  silica,  aluminium,  &c. 
The  skin  over  the  pits  was  found  to  contain  38  parts  of  calcium 
carbonate,  12'S  parts  of  calcium  sulphate,  and  32*2  pirts  of 
iron  oxide,  with  about  8  per  cent,  each  of  magnesium  carbonate 
and  insoluble  matter.  Feed  heaters  often  suffer  badly  from 
pitting,  particularly  near  the  cold  water  inlet,  and  in  boilers 
the  parts  most  likely  to  be  attacked  are  those  where 
also  the  circulation  is  bad,  especially  if  such  portions  are 
near  the  feed  inlet.  When  a  boiler  forms  one  of  a  battery, 
and  is  kept  standing  for  a  long  interval,  the  top  of  the  boiler 
is  liable  to  pitting.  Steam  finds  its  way  into  it,  and  condenses 
on  the  roof,  causing  bad  pitting  there.  Perfectly  pure  water 
containing  no  air  does  no  harm,  and  steam  alone  will  not  cause 
pitting,  unless  it  gets  a  supply  of  air.  The  Loch  Katrine  water 
of  Glasgow,  which  causes  pitting  on  clean  boilers,  contains 
much  gas.  MM.  Scheurer-Kestner  and  Meunier  Dolfus  en- 
closed a  polished  iron  bar  in  a  natural  water  containing  much 
D,  and  no  lime  salts.  The  bar  gradually  rusted,  but  the 
corrosion  cease  1  when  the  oxygen  was  used  up,  The  bar  was 
then  removed,  re-polished,  and  pu(  hark,  after  which  it 
remained  perfectly  bright.  Repeating  the  experiment  with 
water  containing  lime,  the  rusting  was  muoh  less  complete,  the 
lime  salts  forming  a  protective  layer  en  the  iron,  but  on 
polishing  this  off  corrosion  recommenced.  In  distilled  water 
the  bar  remained  quite  bright.  The  c  irrosi  tn  is  much  more 
rapid  if  the  water  contains  carbonic  acid  gas  as  well  as  oxygen. 

In  this  i   IS6  a  voltaic  act  ion  talcs  plac  '.      The  rust  firsl  formed 

is  eleotro-positive  to  tho  iron,  which  then  dissolves  away, 
decomposing  the  water.  It  is  for  this  reason  tint  io  oases  of 
pitting  it  is  essential  thai  all  traces  of  the  iron  peroxi  le  should 

be  cleaned  from  the  metal,  for,  unless  this  is  done,  the  rusting 

will  continue. 
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MOTIVE   POWER  AND  GEARING.* 

BY    E.    TREMLETT    CARTER. 

(Continued  from  page  128.) 

Double  and  Triple  Cranks. — By  arranging  two  cranks  at 
right  angles  on  the  same  shaft,  and  driving  them  by  the  two 
cylinders  of  a  receiver  compound  engine,  or  by  separate  high- 
pressure  cylinders,  it  is  possible  to  obtain  a  much  smaller 
fluctuation  of  torque  on  the  shaft.     Fig.  3t>  shows  this  fact. 


The  two  similar  dotted  lines,  placed  with  their  similar  axes 
at  right  angles,  are  the  separate  diagrams  of  crank  effort  of 
the  two  cylinders  of  a  compound  engine  cutting  off  steam  at 
75  per  cent,  of  the  stroke.  The  continuous  line  is  their  com- 
bined effort,  and  represents  the  torque  on  the  shaft  during  one 
complete  revolution  ;  and  the  broken  circle  shows  the  mean 
torque.  Taking  this  mean  torque  as  100,  the  minimum  is  81 
and  the  maximum  is  120,  showing  a  fluctuation  of  only  39 
per  cent.     As  the  method  here  adopted  is  quite  incompatible 


with  balancing  the  reciprocating  weights,  when  the  engines 
are  vertical,  it  is  common  practice  to  have  as  many  as  three 
cranks,  driven  either  by  the  cylinders  of  a  triple  expan- 
sion engine  or  by  three  separate  engines.  Fig.  37  shows 
the  separate  and  combined  crank  efforts  in  such  a  case, 
the  cranks  being  at  120°.  Here  the  fluctuation  of  torque 
is  only  17  per  cent.,  the  cut-off  taking  place  at  three-quarter 
stroke.     Had  the  cut-off  taken  place  earlier,  the  fluctuation 

*  From  a  forthcoming  work  to  be  published  by  The  Electrician  Printing 
and  Publishing  Company.     All  rights  are  reserved. 


would  have  been  greater;  and  at  one-third  stroke  a  fluctuation 
of  3(1  per  cent,  would  occur.     It  will  be  seen,  then,  that  while 
combining  several  cranks  gives  a  reduced  amount  of  fluetua 
tion,  the  reduction  is  insufficienl  in  itself  to  ensure   iteadi 

driving,  but  must,  be  assisted,  as  with  single  crank  engine  i,  l>\ 
a  heavy  flywheel.  Bu<  the  mass  of  the  flywheel  need  nol 
necessarily  be  so  large. 

Engine  Governing — Between  the  flywheel  and  the  go 
there  is  a  very  sensitive  and  intimate  relationship.      We  hav< 
already  said  that  it  is  necessary  for  the  governor  to  b 

sensitive  to  changes  of  speed  than  the  flywheel;  that  i 
flywheel  must  tend  to  preserve  a  condition  of  less  instead 
than  that  which  will  call  the  governor  into  action.  ( Itherwise 
the  governor  would  come  into  action  several  times  during  every 
revolution.  But  there  is  another  point  of  relation,  namely, 
that  the  flywheel  will  tend  to  maintain  a  constant  speed  when- 
ever a  sudden  alteration  of  load  calls  for  a  re-adjustment  of 
the  governor.  The  governor  takes  time  to  alter  the  steam 
distribution,  and  in  that  time  the  energy  of  the  flywheel  tends 
to  keep  things  going  with  a  minimum  alteration  of  speed. 
The  action  is  only  for  a  few  moments  ;  but  that  is  all  that  a 
good  governor  requires.  This  is  especially  useful  where  the 
engine  must  run  at  constant  speed  at  all  loads  ;  it  is  less 
useful  where  a  slight  change  of  speed  must  occur ;  and  it  is, 
of  course,  positively  objectionable  where  a  prompt  regulation 
of  speed  proportionally  to  the  load  is  required  to  take  place. 

The  Performance  of  Steam  Eiiifints. 

Performance  During  Full  Load  Trials. — Considering  the 
steam  engine  by  itself,  and  apart  from  the  gearing  to  which 
in  some  cases  it  is  necessarily  connected,  there  are  two 
methods  of  estimating  the  performance  of  an  engine :  ( 1 )  in 
terms  of  steam  consumption  per  indicated  horse-power  per 
hour ;  (2)  in  terms  of  the  steam  consumption  per  brake 
horse-power  at  the  pulley  or  shaft  per  hour.  When  the  use 
of  gearing  is  necessary,  it  would  be  more  proper  to  estimate 
the  consumption  of  steam  per  actual  horse  power  hour  at  the 
dynamo  end  of  the  gearing,  as  this  is  the  true  commercial 
basis  on  which  to  estimate  the  value  of  the  engine  economy. 
Leaving  the  question  of  gearing  alone  for  the  present,  the  most 
satisfactory  basis  on  which  to  estimate  the  economy  of  an  engine 
is  the  weight  of  steam  passed  into  the  engine — including  the 
jackets,  &c,  divided  by  the  useful  work,  in  brake  horsepower 
hours,  obtained  from  the  engine.  Comparisons  made  on  this 
basis  are  far  more  honest  than  those  based  upon  the  per- 
formance per  indicated  horse-power,  because  the  latter  takes 
no  account  of  the  loss  of  power  which  is  bound  to  go  on  within 
the  engine  itself.  However,  as  a  guide  to  the  ultimate  possi- 
bilities of  the  steam  engine,  as  well  as  in  order  to  furnish 
information  about  engine  friction,  it  will  be  well  here  to  con- 
sider both  indicated  horse-power  and  brake  horse-power  trials. 

Some  interest  may  attach  to  the  highest  yet  attained 
economy,  the  more  especially  as  a  very  high  ideal  ha9 
recently  been  laid  before  electrical  engineers  in  Mr.  Cromp- 
ton's  Paper  on  "  The  Cost  of  Electrical  Energy."  Probably 
the  best  practice  in  this  respect  is  to  be  found  in  the  engines 
of  large  ocean-going  steamers  of  the  first  class.  It  will,  how- 
ever, be  some  time  before  the  conditions  of  electric  supply 
will  warrant  the  use  of  such  engines — economical  though 
they  be,  at  full  load — in  electric  power  stations.  Turning- 
now  to  engines  which  are  in  use  in  electric  stations,  we  find 
that  the  best  recorded  result  has  been  attained  by  the  large, 
horizontal,  slow-speed,  triple  expansion,  condensing  engines 
of  Messrs.  Sulzer  et  Cie.  These  engines  are  largely  used  in 
European  electric  supply  stations,  and  in  many  respects 
resemble  the  Corliss  engines  used  in  this  country.  As  the 
result  of  a  series  of  trials  of  a  200-i.h.p.  Sulzer  engine, 
supplied  with  steam  at  1711b.  pressure,  Prof.  Schroeter 
found  that  the  consumption  per  indicated  horse  power 
hour  amounted  to  12-21b.  of  steam  actually  supplied  to 
the  engine'.  In  other  trials  of  these  engines,  a  consump- 
tion of  less  than  121b.  of  steam  has.  it  is  claimed,  been 
reached.  The  mechanical  efficiency  of  these  engines  it  prob- 
ably not  higher  than  85  per  cent.,  quite  15  per  cent,  being 
required  for  driving  the  heavy,  unbalanced  parts  ;  so  that 
the  steam  consumption  per  brake  horse-power  hour,  in  the  case 
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of  the  first-named  trial  of  the  Sulzer  engine,  was  probably  not 
less  than  L4-361b.  Turning  next  to  high-speed  engines,  we 
find  that  Mr.  Willans  obtained  an  economy  equal  to  12-741b.  of 
steam  per  indicated  horse-power  hour,  with  a  triple-expansion, 
condensing,  vertical  Willans  engine.  Details  of  the  trials  by 
which  this  result  was  obtained  will  be  found  in  the  Papers  by 
Mr.  Willans,  to  which  reference  has  already  been  made.  The 
engine  was  supplied  with  steam  at  1701b.  on  the  gauge,  was 
run  at  375  revolutions  per  minute,  was  not  jacketed,  and  de- 
veloped the  normal  power  of  500  h.p.  As  the  mechanical 
efficiency  of  this  engine  was  slightly  over  90  per  cent.,  the  con- 
sumption of  steam  per  brake  horse-power  hour  did  not  atttain  a 
higher  figure  than  lP151b.  A  comparison  between  this  result 
and  the  previous  one  is  sufficient  to  show  the  importance  of 
reckoning  engine  friction  in  economy  trials.  With  a  Willans 
compound,  unjacketed,  condensing  engine,  of  large  power,  a 
consumption  of  14-871b.  per  indicated  horse-power  hour  equal 
to  16-521b.  per  brake  horse-power  hour  has  been  attained  ; 
and  the  same  engine,  working  without  a  condenser,  was  found 
to  consume  18'25lb.  per  indicated  horse-power  hour,  or  about 
20-31b.  per  brake  horse-power  hour.  The  average  of  results  from 
trials  of  single -cylinder  steam  engines,  of  moderate  power, 
will  probably  show  a  consumption  of  not  less  than  about  201b. 
or  221b.  per  indicated  horse-power  hour,  when  condensing, 
and  of  about  251b.  when  working  without  a  condenser,  steam 
of  moderately  high  pressure  being  supplied.  The  consump- 
tion of  these  engines,  per  brake  horse-power  hour,  varies 
between  wide  limits,  owing  to  the  great  range  in  engine 
friction  ;  but  a  consumption  of  25lb.  or  261b.  per  brake  horse- 
power hour,  when  condensing,  and  30lb.  to  321b.  per  brake  horse- 
power hour,  when  non-condensing,  probably  does  not  depart 
very  widely  from  the  average  figure,  in  the  case  of  well-made 
engines  of  moderate  power.  With  very  small  engines,  the 
economy  is  by  no  means  so  satisfactory,  even  at  the  most 
economical  load ;  and,  owing  to  the  very  low  mechanical 
efficiency  of  these  engines,  the  consumption  per  brake  horse- 
power hour  is  especially  bad. 

Performance  During  Reduced  Load  Trials. — Fortunately, 
our  knowledge  of  the  behaviour  of  the  steam  engine  at  any 
given  fraction  of  full  load  is  more  exact  than  our  knowledge 
of  the  behaviour  of  the  boiler  under  similar  circumstances. 
Still,  there  is  a  great  deal  yet  to  be  investigated,  chiefly  as  to 
the  effect  of  diversity  of  type  upon  the  economy  at  reduced 
loads.  In  the  case  of  only  one  type  of  engine — namely,  the 
vertical  balanced,  single-acting  engine,  with  regulation  by  the 
throttle  valve — can  it  be  said  that  the  variation  of  steam 
consumption  with  varying  load  has  been  exactly  determined. 
Thanks  to  the  careful  researches  of  Mr.  Willans,  we  do  know 
how  an  engine  of  this  type  behaves,  and  our  information  is  so 
complete  as  to  justify  the  application  of  the  term  "  Willans 
law  "  to  the  particular  case.  But  we  do  not  know,  at  any  rate 
with  the  same  degree  of  exactitude,  what  the  corresponding 
law  is  (brother  types  of  engines,  such  as  the  horizontal  engine 
with  regulation  by  an  automatic  cut-off.  We  only  know  that 
the  W 'illan  l.i w  (lues  not  apply  to  such  types  of  steam  engine, 
and  that  in  some  other  manner  the  consumption  per  horse- 
power ri-es  as  the  load  falls.  Until  we  know  the  law  of  each 
common  type  of  engine,  the  controversy  as  to  the  relative 
merits  of  throttle  and  cut-oil'  regulation,  and  many  other 
important  questions,  must  remain  open. 
(To  be  continued.) 


INCREASE    OF    OPEN-CIRCUIT    LOSS    IN    TRANS- 
FORMERS   WITH    TIME. 

Q.   V.   PARTE I".    i.M.l.e.K. 

\  .  Par  a  a  I  am  aw  ire,  the  results  shown  by  the  accompany 
nrves,  which  g  Base  in  "pen  circuit  in 

i  hey  have  i"'  i     rtain  1  ime, 

hi  d.  The  matti  r  is  one   I  bat 
bose  «  ho  li  ■  i  mere  to  any  extent, 

and  ' 

frequen  !  the  performance  of  their 

plant    ivr  ;i  specified   | 


A  great  number  of  experiments  show  that  the  increase  of 
waste  of  power  is  due  to  a  molecular  change  or  fatigue  in  the 
iron,  and   not   to   dampness  or  deterioration   in   insulation,  as 
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be  supposed  at  lirst  si:;ht      Were  this  the  case, 

iwer  factor  would  increase  as  the  insulation  decreased; 

hut   throughout   the  observations  the  power  faotor  remained 

substantially  emistant. 
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To  show  beyond  all  doubt  that  uo  increase  of  loss  took 
place  owing  to  exposure  of  the  coils  to  the  atmosphere  of  the 
•test  room,  two  precisely  similar  transformers  were  taken.  One 
was  carefully  sealed  in  its  case  and  run  continuously  for  four 
months,  the  other,  which  had  its  case  removed,  was  only 
magnetised  for  the  purpose  of  the  measurements  which  were 
taken  on  both  transformers  every  three  days.  The  power  taken 
by  the  former  showed  the  usual  increase,  while  that  taken  by 
the  latter  remained  constant.  When,  however,  the  second 
transformer  was  run  continuously,  the  same  falling-off  in 
efficiency  was  observed  as  shown  in  Curve  2. 

Curves  1  and  2  were  taken  from  similar  750- watt  trans- 
formers, which  were  kept  in  the  test-room  for  the  purpose  ; 
Curve  3  was  taken  from  a  15, 000- watt  transformer  doing 
regular  and  varying  work  in  a  sub-station. 


NOTE  ON  MR.  PARTRIDGE'S  PAPER. 

BY   PROF.    J.    A.    EWIN'ti. 

Mr.  Partridge's  observations  on  the  "  increase  of  open-circuit 
loss  in  transformers  with  time  "  have  so  much  interest  and 
apparent  importance,  both  on  the  physical  and  on  the  engi- 
neering side,  that  one  feels  a  strong  wish  to  have  fuller 
particulars  than  his  short  Paper  gives.  It  would  be  inte- 
resting, for  example,  to  know  in  what  way  the  losses  were 
measured,  what  was  the  value  of  B  in  each  case,  and  also 
what  was  the  difference  in  the  conditions  of  the  experiments 
of  Figs.  1  and  2  which  should  make  the  results  so  dif- 
ferent in  these  two  curves,  although  both  were  taken  from 
similar  750-watt  transformers.  That  there  must  have  been 
some  material  difference  in  the  conditions  is  clear  from  the 
fact  that  the  figures  stated  for  the  original  open-circuit  loss  are 
widely  different  in  the  two.  Again,  as  regards  the  curves,  the 
rise  in  Fig.  2  is  steady  for  the  first  month,  after  which  a 
nearly  stable  state  appears  to  be  reached,  while  the  rise  in 
Fig.  1  is  subject  to  a  nearly  periodic  fluctuation  of  large 
amplitude,  and  the  curve  goes  on  rising  for  at  least  two 
months. 

The  observations  apparently  point  to  a  real  change  in  the 
magnetic  qualities  of  the  iron,  resulting  from  repetition  of  the 
magnetising  process.  It  would  be  interesting  to  get  direct 
evidence  of  this  by  subjecting  a  sample  of  iron  whose  magnetic 
quality  has  been  carefully  tested  to  periodic  reversals  for  a 
month  or  more,  as  in  a  transformer,  and  then  to  examine  its 
magnetic  quality  again,  testing  particularly  whether  the  area 
of  the  B  H  cycle  is  altered  by  this  exposure  of  the  iron  to 
many  revet  sals.  It  is  well  known  that  when  a  piece  of 
iron  is  first  magnetised  by  a  moderate  force,  the  value 
of  B  reached  on  applying  a  given  H  is  greater  than  the 
value  reached  after  a  double  reversal,  and  the  limits  of  B  con- 
tinue to  contract  appreciably  during  some  scores  at  least  of 
reversals  of  H.  I  have  given  a  conjectural  reason  for  this  in 
discussing  the  molecular  theory,  and  have,  in  fact,  reproduced 
the  phenomenon  in  a  model  with  little  magnets.  It  would  now 
seem  that  some  such  progressive  change  goes  on  during  mil- 
lions of  cycles,  and  results  also  in  an  enlargement  of  the  area 
relatively  to  the  value  of  B. 

This  effect,  if  its  existence  is  confirmed,  has  an  interesting 
correspondence  with  what  is  known  as  to  the  cumulative  influ- 
ence of  repeated  strains  on  the  mechanical  qualities  of  metals. 
Wnhler's  experiments,  though  their  interpretation  is  open  to 
some  question,  are  generally  held  to  indicate  a  progressive 
deterioration  of  strength  as  a  result  of  many  applications  and 
reversals  of  even  a  very  moderate  amount  of  load,  and  Lord 
Kelvin  has  shown  by  experiments  on  the  torsional  oscillations 
of  vibrators  hung  from  long  wires  that  the  rate  at  which  the 
damping  out  of  the  vibration  takes  place  through  imperfect 
elasticity  is  augmented  when  the  wires  are  kept  twisting  and 
untwisting  day  after  day.  There  is  a  progressive  fatigue  of 
elasticity  ;  in  other  words,  the  hysteresis  of  strain  with  respect 
to  stress  becomes  increased  by  repetitious  of  straining.  This 
is  precisely  what  we  are  now  told  happens  in  regard  to 
magnetism. 


Lord  Kelvin  also  found  that  this  fatigue  tended  todiBappear 
during  an  interval  uf  reat.  Hw  wires  were  kept  vibrating 
every  lawful  day;  but  they  had  a  rest  on  Sunday,  and  on 
Monday  they  were  found  to  have  recovered  something  of  the 
elasticity  they  had  been  losing  during  the  previous  week.  It 
is  natural  to  look  for  a  similar  restoration  of  magnetic  quality 
through  rest,  after  fatigue  has  been  produced  by  many  re- 
versals of  magnetism.  This,  if  it  is  found,  will  be  an  interest- 
ing addition  to  the  already  cogent  reasons  that  make  it  de- 
sirable to  cut  a  transformer  out  of  circuit  when  it  is  not  doing 
useful  work. 


THE    ELECTRIC    TRACTION    DISCUSSION     OF    THE 
INSTITUTION   OF  ELECTRICAL   ENGINEERS. 

The  following  is  an  abstract  of  the  discussion  which  took 
place  at  the  Institution  of  Electrical  Engineers  on  the  Papers 
of  Mr.  H.  D.  Wilkinson,  Messrs.  R.  W.  Blackwell  and  P. 
Dawson,  and  Mr.  C.  S.  Du  Riche  Preller.  Speakers  who  have 
returned  their  proofs  revised  have  an  asterisk  placed  against 
their  names: — 

Dr.  N.  S.  KEITH  gave  a  brief  description  of  a  steep  grade  plant  in 
California,  the  Passadeua  and  Mount  Wilson  Railroad.  The  line  ran  from 
Passadeua  and  would  eventually  end  on  the  top  of  Mount  Wilson,  some 
13  to  15  miles  away,  at  an  elevation  above  the  sea  of  7.000ft.  The  Hue 
was  completed  a  year  ago  last  July  to  the  top  of  Echo  .Mountain.  3.500ft. 
above  Passadeua.  For  a  distance  of  four  or  five  miles  the  grade  \va.s  u 
very  uniform  one  of  about  7£  per  cent.  It  then  went  up  to  a  grade  which 
necessitated  an  ascent,  as  far  as  he  remembered,  of  1,600ft.  in  3,OC0ft. 
This  ascent  was  made  by  a  cable  run  by  a  75-H.P.  electric  motor  placed 
on  the  summit  of  the  rise.  There  were  two  cars  fixed  upon  at  equal  dis- 
tances in  the  cable,  so  that  when  one  ran  up  the  other  ran  down,  and  they 
thus  balanced.  The  75-H.r.  motor  received  its  current  from  two  sources. 
At  a  small  town  half-way  between  this  severe  rise  and  Passadeua  there  were 
two  60-H.p.  gas  engines.  At  various  localities  in  the  mountains  above  were 
placed  dyuamos  driven  by  Pelton  water-wheels.  It  was  contemplated,  and 
would  be  carried  out  by  the  time  the  line  was  completed  to  the  top  of  Mount 
Wilson,  to  derive  a  quantity  cf  water  from  the  other  side  of  the  mountain. 
Some  400ft.  below  the  summit  of  the  mountain  there  was  a  small  stream 
flowing.  It  was  in  contemplation  to  punip  this  water  for  400ft.  by  elec- 
trical power,  allowing  it  to  fall  on  the  western  slope  of  the  mountains, 
where  it  had  a  descent  of  7,000ft. ;  200ft.  or  300ft.  in  excess  of  the  400ft. 
would  ensure  sufficient  power  to  run  the  pump  and  motor,  leaving  then 
some  4,200ft.  or  4,300ft.  fall  for  power  purposes. 

*Mr.  MARK  ROBIXSON  said  he  believed  that  these  Papers  came  at  a 
most  opportune  time.  Electric  traction  was  certainly  going  to  be  a  matter 
of  a  magnitude  very  few  of  them  were  able  to  gauge.  He  thought  they 
would  all  allow  that  the  country  which  could  teach  them  most  ou  electric 
traction  was  America.  It  should  be  very  gratifying  to  them  that  not  only 
did  their  American  friends  lay  their  experience  and  knowledge  open  to 
Mr.  Wilkinson  as  an  individual,  but  also  avowedly  placed  them  at  his 
service  for  the  purpose  of  laying  the  results  before  this  institution.  Mr. 
Blackwell's  and  Mr.  Dawson's  Paper  struck  him  as  being  very  restrained 
and  very  free  from  self-seeking.  Their  display  of  apparatus  seemed  to  his 
colleague  and  himself  so  interesting  that,  having  friends  in  France  at  pre- 
sent engaged  on  a  large  traction  scheme,  they  thought  they  could  do  them 
no  better  turn  than  to  ask  them  to  come  over  and  lie  present  at  that 
meeting  and  see  that  collection  of  apparatus.  If  anything  would  tempt 
him  to  indulge  in  criticism  or  to  trespass  upon  the  province  of  the  expert 
it  would  be  some  of  the  statements  in  Dr.  Preller 's  Paper,  certainly  one 
with  regard  to  high-speed  engines  for  electric  tramway  work  ;  but  he 
would  not  touch  upon  that  now,  for  that  discussion,  to  be  of  any  use,  ought 
to  have  taken  place  several  years  ago. 

*Mr.    H.    F.    PARSHALL   -aid  the  subject  of  earth  returns  had  been 
touched  on  in  all  the  Papers.    The  troubles  now  so  common  in  the  United 
States  might  have  been  largely  avoided  had  these  return  circuits  been  put 
in  according  to  principles  that  were  thoroughly   well  understood.     The 
extent   to  which   the  rails  might  be  utilised  as  a  return  circuit  depended 
on  how  well  they  were  electrically  connected  together.     Ordinary  fishplates 
were  of  no  use  in  accomplishing  this.     The  rail  bond  must  carry  the  whole 
current  from  rail  to  rail.     The  contact  between  tic  bond  and  rail  had  been 
almost  universally  a  pressure  contact.     Experience  with  polished 
pressure  contacts  was  that  a  cuirent  density  of  300  amperes  per 
inch  for  currents  up  to  500  amperes  should  not  be  exceeded.     For  greater 
currents  so  high  a  density  was  not  permissible,  since  the   contact    in 
could  not  be  fitted  so  well   together.      With  iron   contai  l>.  especially  when 

liable  t rroBion,  50  amperes  per  square  inch  was  as  high  as  was  safe  in 

mostcases.     In  otl  I  !'  wastakento 

be   the    mean   current     density    permissible   in    tie-  contact 

should    be    20    times     the    section    of    the    bond.     Supplementary    con- 

that  the  current  density   in   the   bond 
kept    within    this  limit.     In  the  case   of  very    large  he  per- 

ired  by  electrically   welding 

\     Mr.  v.  mnt  of 

1.     A 

fair  value  for  the  amount  of  energy  taken  by  I  3,000 
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to  10,0001b.,  making  schedule  time' from  eight  to  twelve  miles  per  hour,  was 
one  Board  of  Trade  uriit  per  ear  mile.  The  current  taken  in  starting  the 
car  was  from  40  to  50  amperes  with  the  series  parallel  controller.  This 
current  corresponded  to  1,600  to  2,0001b.  horizontal  effort  at  the  peri- 
phery of  a  33iu.  wheel,  and  accelerates  the  car  under  ordinary  conditions 
about  2ft.  per  second.  The  energy  taken  per  car  mile  remained  fairly 
constant  through  a  wide  range  of  speed,  which  pointed  to  the  economy  of 
as  high  tramway  speeds  as  safety  permitted.  The  practice  in  the  United 
States  of  running  the  cars  at  from  four  to  six  miles  per  hour  in  the 
crowded  streets,  and  twelve  to  fifteen  miles  per  hour  in  the  outskirts 
seemed  to  the  speaker  to  be  reasonable,  since  accidents  generally  occurred  in 
the  slow  speed  districts.  He  submitted  curves  showing  the  speed,  torque  and 
efficiency  (including  loss  in  gearing)  of  a  good  modern  American  tramway 
motor  designed  for  series  parallel  control.  If  this  motor  were  adjusted  to 
English  practice  the  torque  would  be  increased  50  per  cent.,  and  the  starting 
current  for  the  same  conditions  diminished  to  two-thirds  of  that  quoted 
for  American  practice.  Regarding  the  application  of  alternating  currents 
to  tramways,  he  might  say  the  properties  of  the  induction  motor  were  not 
such  that  it  compared  favourably  with  continuous-current  motors  for  ordi- 
nary tramway  work.  He  submitted  a  torque  curve  (reproduced  herewith) 
of  a  well-designed  three-phase  induction  motor,  which  should  be  compared, 
as  to  form,  with  the  torque  curves  of  the  continuous-current  motors.  The 
indirect  application  of  alternating  currents  to  drive  commutating  dynamos 
for  the  operation  of  tramways  was  being  successfully  carried  out,  and 
had  the  advantages  of  avoiding  long  earth  returns  and  heavy  feeders.  Re- 
garding the  experience  in  the  United  States  with  direct-connected  railway 
dynamos,  the  results  had  been  most  gratifying.  No  mechanical  troubles  had 
been  experienced,  either  with  dynamos  or  engines,  and  the  safety  and  economy 
gained  were  even  more  marked  than  on  direct-connected  lighting  dynamos. 


^ 

) 

Torque  lbs.  at  1  foot  radius. 
Torque  curve  for  15-H.P.  3-Phase  Induction  Motor. 

As  an  example  of  the  service  such  plant  hail  been  put  to,  he  would  quote 
the  Intramural  Koad  at  the  Chicago  Exposition.  There  were  14  trains  of 
67  tons  each.  Scheduled  time,  including  stops.  10  miles  per  hour,  each 
train  taking  on  an  average  42  kilowatts,  but  frequently  more  than  250 
kilowatts;  so  that  the  fluctuation  of  load  on  the  750-kilowatts  100-revolu- 
tions  engine  ami  dynamo  was  regularly  between  400  and  1.500  kilowatts. 
Thi".  together  with  occasional  short  circuits,  threw  on  the  plant  great 
strains.  Still,  there  was  no  trouble  from  an}'  source,  and  after  the  appa- 
ratus was  taken  apart  at  the  end  of  the  Exposition,  it  was  found  to  be  in 
pei  feci  condition. 

*  Capt.  SANKEY  remarked  Mr.  Wilkinson  said  in  his  additional  Paper 
that  "an  overload  or  short  circuit,  when  driving  by  belt,  put  a  sudden 
brake  on  the  periphery  of  the  flywheel  and  a  strain  on  the  spokes."  No 
doubt  that  was  true  ;  but  he  hardly  thought  that  the  stresses  so  produced 
would  lead  to  accident,  because  the  energy  in  the  flywheel  was  dis- 
charged directly  into  the  belt,  and  not.  through  the  spokes.  But  the 
case  of  an  engine  driving  a  dynamo  direct  was  somewhat  different.  In 
that  case  the  energy  in  the  flywheel  had  to  be  discharged  through  the 
spokes,  because  the  rim  tended  to  get  ahead  of  the  boss,  :m.l  bo  pro- 
duce hearing  and  bendiug  stresses  at  tin'  boss,  which  might  break  the 
Thai  stresses  of  this  nature  might  be  a  serious  ijuesti  m  in  the 
flywheels  of  slow  speed  sets  there  could  bo  no  doubt,  or  that  they 
might  lead  to  accident.  At  the  same  time  there  was  no  such  risk  with 
the  small  disc  flywheels  of  high-speed  direct-driven  sets,  it  was  often 
said  that  if  .i  short  circuit  Bhould  take  place  tli"  engine  "t  a  direct-coupled 

et  would  suffer  damage  A  moment's  consideration,  be  thought,  would 
convince  them  ' li.it  it  was  not  the  engine  but  1 1 1 ■  -  armature  of  the  dynamo 
thatwmiM  uffei  damage  becau  e  the  engine  was  protected,  so  t"  ipeak, 
by  the  flywheel.  Bui  to  put  the  matter  beyond  doubt  he  had  bad  some 
ktions   made,   which    were  embodied    in   the  diagram    given,     The 

problem    had  been  worked   out    tor   a    tingle-acting  engii f   200  ii.r. 

i  unions  at  350  revolutions  a  minute,  and  it  had  been  considered  that  the 

borl  circuit  commenced  at   the  moment  when  the  pistons  were  at  their 

highest     spec. I.       It    Was  evidt-nt    that     the    greater    the    angle  of    step      that 

was  the  angle  described  by  the  cranl   ihafl  in  the  moment  of  short  circuit 
the  less  would  bi   thi     "■   i,  and  il  thai   angle  wa    nothing,  that  is,  if  the 

s'<>p  wen  us,  the    trei    wi m  bal  oi  ei   20  tons 

{■•■I   square   inch      The  b     ■    ei    dropped   wj    rapidly;   even  at 

lOdeg.  it  was  n ■  ■  f  mui  h  more  than  7  ton  ,  at   I  nlj  1  ton, 

which  was  not  much  re  than  the  normal  Jtn    •  produced  bj  Inertia  in 


the  crank  shaft  in  the  ordinary  running  of  the  engiue.  The  ordinary- 
stresses  were  about  a  ton  and  a-half.  If  they  allowed  10  tons  for  these- 
short-circuit  inertia  stresses  it  still  left  a  very  ample  margin  up  to  the 
elastic  limit  ;  that  was  to  say,  the  stress  was  a  long  way  below  the  elastic 
limit.  It  was  thus  seen  that  even  an  angle  of  stop  of  about  7deg.  would 
do  no  harm  to  the  crankshaft.  That  corresponded  to  a  stop  which  would 
take  place  in  r^th  of  a  second,  and  he  would  leave  them  to  judge  whether 
such  short-circuits  were  possible.  The  same  problem  had  been  worked  out 
for  a  double-acting  engine  of  the  same  power  running  at  100  revolutions 
with  the  cranks  set  at  right  angles.  This  was  more  favourable  to  the 
double-acting  engine.  The  crank-shaft  was  of  proportionate  strength,  and. 
the  stroke  adjusted  so  as  to  give  the  same  piston  speed,  so  as  to  make  alb 
the  conditions  the  same  except  the  revolutions.  The  result  was  the  dotted 
line,  which  was  nearly  the  same  as  the  other.  They  would  observe  that 
if  this  engine  stopped  in  yrnth  of  a  second  the  angle  would  be  only  2deg.r 
and  the  stress  on  the  shaft  would  be  over  20  tons  per  square  inch.  Never- 
theless, there  could  be  no  doubt  that  either  of  those  engines  would  be- 


Angle  of  Stop. 
Torsional  Stress  in  (rank  Shaft  due  to  Sudden  Stoppage, 
by  Short-circuiting. 

perfectly  safe  against  any  short  -  circuit  that  might  possibly  occur  fa 
practice,  more  especially  if  they  did  take  into  account,  which  they  had 
every  right  to  do,  the  protecting  action  of  the  flywheel.  Therefore,  it  came 
to  this:  that  in  direct-driven  sets  the  only  trouble  was  likely  to  be  in  the 
armature,  and  it  was  evident  they  had  only  to  make  the  shaft  and  the 
windings  sufficiently  strong  to  stand  the  stresses,  and  such  a  direct- 
driven  set  was  perfectly  safe  against  any  short-circuit,  a  theoretical  deduc- 
tion which  was  confirmed  by  what  Mr.  Parshall  had  told  them  had 
happened  at  the  Exhibition  at  Chicago, 

*Mr.  M.  HOLKOYD  SMITH  said  English  electrical  engineers  owed  their 
best  thanks  to  American  financiers,  for  they  had  demonstrated  to  the 
world  that  which  English  electrical  engineers  were  only  able  to  scheme 
and  dream  of,  because  the  British  purse  strings  had  been  drawn  too  tight. 
The  history  given  in  the  Papers  read  showed  there  was  a  danger  in  hasten 
ing  too  rapidly.  The  conclusions  arrived  at  in  Mr.  Wilkinson's  Panel  had 
long  ago  been  enunciated  and  advocated  in  England  viz.,  that  until  a 
storage  battery  very  different  from  any  yet  in  use  had  been  evolved  they 
could  be  economically  used  for  traction  work  ;  that  the  direct  system.' 
paid  ;  that  the  cheapest  method  was  overhead  conductors  :  that  the] 
could  be  constructed  so  as  to  be  reasonably  safe,  and  not  offensive  even  to- 
an  artistic  eye:  that  underground  conduits  were  better  than  over- 
head lino-  where  the  traffic  warranted  their  cost  ;  that  the  propel 
way  was  to  put  underground  conduits  in  the  busy  thoroughfares  0\ 
large  towns,  and  overhead  conductors  in  the  suburban  districts,  and 
country  lines.  It  was  certainly  gratifying  to  those  in  this  country 
who  had  long  advocated  these  views  to  find  that  the  practioal  expe 
rience  of  the  Americans  had  led  them  to  the  same  conclusions. 
Referring  to  Kig.  12,  of  Mr.  Wilkinson's  Paper  see  Tht  Electrician, 
October  19th,  p.  72B1  illustrating  a  channel  system  laid  in  Chicago  it 
was  to  him  a  very  interesting  arrangement  :  for  it  was  constantly  reap- 
pearing under  varying  names.       He  was  also  interested  in  the  description 

of  the  two-wire  vstem ;  the  American  experience  again  demonstrated  the 
truth  of  English  predictions.  Messrs.  Itlackwell  and  Dawson  set  an  example 
well  worth  following;  namely,  theydo  not  content  them  elve  rjorattempt  to 
content  the  Institution  with  abstraol  I  jure  Phej  showed  how  it  was  done. 
They  brought  a  host  of  most  carefully  worked  out  details  for  examination, 
illustrating  how  thorough!}  the  Americans  had  threshed  the  subject  out. 
lie  believed  he  was  correct  in  saying  that  Sprague  was  the  originator  of  the 
fishing  rod  device,  and  the  thanks  ,.f  the  electrical  world  were  due  ti 
It    would    be    noticed    that   all   the   fishing  rods  exhibited  and. 
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described  were  for  use  on  oars  with  do  roof  seats  ;  bhey  would  be  quite 

inapplicable  to  cars  with  roof  seats.     lb-  would  therefore  like  to  describe 

i  :i  fishing-rod  on  the  car  he  ran  a1   Bradford  up  a  gradient 

of  1  in  11  to  demonstrate  the  possibility  of  economically  mounting  steep 


Holroyd  Smith  Trolley. 


gradients  by  electricity.  [The  speaker  here  described  his  trolley-pole,  a 
sketch  of  which  is  given  herewith.  He  also  described  a  clamping  "ear" 
.andtrolley-wheel  devised  by  himself,  sketches  of  which  are  also  herewith.] 


Holroyd  Smith  Overhead  Wire  Clip. 

The'authors  of  both^Papers  had  paid  much  attention  to  rail  bonds.  One 
•described,  and  to  which  the  understood  preference  had  been  given,  was 
very  similar  to  the  one  he  devised  and  employed  when  constructing  the 


Holroyd  Smith  Trolley  Wheel. 

Blackpool  line,  more  than  ten  years  ago.  In  repairing  the  line  this  spring 
some  of  these  were  exposed,  and  found  in  excellent  condition.  He  might 
also  say  that  the  rails  are,  and  were  at  the  outset,  connected  with  the 
negative  terminal  of  the  dynamo  by  insulated  copper  cable  of  ample  dimen- 


sions.    Ii  w;n  well  known  that  the  chief  difficult;  with  a  tramway  was 
the  tail  joints,    Though  tli.-  plan  of  welding  was  very  attractive,  he  was 
at  present  sceptical  a    to  the  result.     He  had 
tread  rail  and  car  wheels  with  centre  to  know 

that  the  plan  had  1 n  adopted  in  Budapest,  which  was   decidedly  the 

best  example  of  electric  tramway   with  which  quainted.     The 


Double- tread  Hail. 

double  tread  lent  itself  to  easier  running  through  points  and  crossings,  and 
he  wished  to  show  the  construction  of  rail  that  practically  got  over  the 
joint  difficulty  and  lent  itself  very  easily  to  efficient  bonding.  It  was  an 
exceedingly  simple  arrangement,  with  one  set  of  rails  for  both  sides  (see 
sketch). 

The  discussion  was  then  adjourned. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


(TO-DAY)  FRIDAY,  December  7th. 

Institution  ok  Junior  Engineers. 
8  p.m.     Meeting   at   the  Westminster   Palace   Hotel.     The 
following  Paper  will  be  read  and  discussed  :  "  Water 
Works  and  Appliances,"  by  William  Mallock. 
MONDAY,  December  10th. 

Northern  Society  ok  Electrical  Engineers. 
6:30  p.m.      Council    Meeting  at   the   Palatine   Hotel,  Man- 
chester. 
10  p.m.     Annual  General  Meeting.     Election  of  President, 
Vice-Presidents,  Officers  and  Council   for    1895.     The 
following  Paper  will  be  read:  -"On   the  Commercial 
Possibilities  of  Accumulators  for  Tramcar  Traction  as  a 
Municipal  Undertaking,"  by  A.  H.  Gibbings,  Member. 
Society  of  Arts. 
5  p.m.      Cantor    Lecture  :    "  Modern   Developments  in   Ex- 
plosives," by  Prof.  Vivian  B.  Lewes. 

TUESDAY,  December  11th. 

Institution  of  Civil  Engineers. 
S  p.m.     Ordinary  Meeting.      The  following   Paper  will   be 
read  :— "Colliery  Surface-Works,"  by  Edward  B.  Wain. 

WEDNESDAY,  December  12th. 

Society  ok  Arts. 
S  p.m.     i  trdinary    Meeting.     The    following   Paper   will   be 
read  :— "  Manufacture  of  Salt,"  by  Thomas  Ward. 
THURSDAY,  December  13th. 

Institution  ok  Electrical  Engineers. 
,v  p.m.     Council  Meeting. 

8  p.m.  Annual  General  Meeting.  Annual  Report,  Election 
of  Council  and  Officers  for  1895.  Discussion  on  Electric 
Traction. 

FRIDAY,  December  14th. 

Physical  Society, 
5  p.m.     The  following  Papers  will  be  read  :       1    "Students' 
Apparatus  for   Finding  the  Mechanical   Eouival 
Heat,"  by  Prof.  W.  I'..  Ayrton  and  11.  < !.  Haycroft ;  (2) 

■    Lamps  and  Testing  Instrument 
E.    \yrtou  and  E.  A.  Medley. 
Ivstn 
S  p.m.     Students'  Meeting.     The  foil.. wing  Papers  will  be 
read: — (1)  "Some   Experiments  on  the  H 
the  Cylinder  Wall^  of  a  Steam   I  Henry 

Barraclough  and  Lionel  S.  Mark.--    B.Sc. 

•  /   Particulars     i  meetings  to  be  held   or  Papers  to  be  read  before 
Societies   during  the  ensu  lid  reach  us  not  later 

than  Thursday,  6  p.m. 
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NOTICE. 


With  this  week's  number  of  "  THE  ELECTRICIAN  "  is 
issued  (Gratis)  three  Photographic  Views  of  Rooms  in  the 
Board  of  Trade  Electrical  Standards  Laboratory.  Com- 
plaints of  non-receipt  should  be  promptly  addressed  to  the 
Publisher. 


MUNICIPAL  ENTERPRISE. 

To  hope  in  these  days  to  stand  between  the  public  and  some 
fad  or  other  upon  which  it  may  perchance  have  set  its  great 
palpitating  heart  is  scarcely  less  absurd  than  to  expect  to 
sweep  back  the  flowing  tide  with  a  broom.  And  the  hopeless- 
ness of  the  task  is  not  rendered  less  when  the  movement 
happens  to  be  one  which  has  something  to  recommend  it  and 
much  to  excuse  it ;  that  is  to  say,  when  it  contains  just  that 
lucky  mixture  of  good  and  evil  which  nerves  its  supporters 
and  unnerves  its  opponents.  It  is,  however,  some  satisfaction 
merely  to  place  an  opinion  on  record,  even  at  the  imminent 
risk  of  allusive  remarks  about  Cassandra,  whose  fate,  it  should 
be  recollected,  was  not  to  prophesy  falsely,  but  to  never  be 
believed. 

Keflections  of  this  kind  cannot,  we  think,  fail  to  arise  in 
the  minds  of  those  anti-municipalists  who  chance  to  catch 
sight  of  the  article  on  "  Municipal  Enterprise,"  which  appeared 
in  The  Times  of  Friday  last.  No  one  would  care  to  utterly 
condemn  municipalisation  on  the  strength  of  two  isolated  facts,, 
especially  when  time  may  put  quite  another  complexion  on,  at. 
least  one  of  them,  and  no  one  proposes  to  do  so.  A  man  con- 
vinced against  his  will  is  of  the  same  opinion  still  ;  but  where 
arguments  fail  to  convert,  facts  may  be  relied  on  to  succeed. 
The  arguments  in  favour  of  the  municipalisation  of  all 
manner  of  things  which  were  until  quite  lately  generally  oon 
sidered  outside  the  range  of  paroohial  polities,  have  bitherto 
failed  to  convince  many  of  us.  so  that  a  few  facts  would  be 
extremely  hand}  ;  but,  as  Lord  Faeber  pointed  out  to  the 
Royal  Statistical  Sooietj  last  month,  no  one  knows  accurately 
the  comparative  cost  and  efficiency  of  municipal  and  private 
undertaking  .  Electric  Lighting  is  the  latest  provini 
nexed,  and  before  committing  the  ratepayers  oi  this  and 
future  generations  to  a  more  or  less  speculative  businesi  .  one 
could  have  wished  for  proof,  by  meant  of  a  comprehensive  and 
competent  survej  oi  available  statistics,  of  the  superiority  from 
a  purely  E  .  d.  point  of  viem  oi  the  parochial  management,  say, 
ol  ga    undertaking        When  such  pi  i  iof  i  ■  c  ille.d  foi .  bo\i  i  ver 
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there  i-  usually  a  disposition  to  magnify  the  indirect  gains  accru 

nit,'  from  niuni:  utilisation  •lg-nnst  which  n  hsuitI,  permissible 
to  set  the  indirect  losses  due  to  jobbery,  and  the  absence  of 
the  bracing  effects  of  competition.  Thanks  to  the  existence  of 
an  admirable  system  of  central  control,  and  to  what  one 
might  in  a  moment  of  pride  term  natural  national  character, 
the  most  rabid  opponent  of  municipalisation  must  fain  admit 
that  the  probability  of  reckless  finance  and  corruption  is  not 
so  great  here  as  elsewhere.  Nevertheless,  there  have  been 
ugly  eruptions  clearly  indicative  of  the  presence  beneath 
ground  of  all  the  materials  necessary  for  the  reproduction 
on  this  side  of  the  ocean  of  time-honoured  transatlantic 
methods.  Again,  it  maj  he  plausibly  argued  that  public- 
spirited  emulation  may  be  expected  to  prove  a  sufficient 
substitute  for  competition.  We  hope  so.  But  facts  and  figures 
relating  to  what  has  been  done  in  the  past  might,  when 
duly  correlated  and  analysed,  afford  a  rational  sanction  for 
such  a  sanguine  anticipation.  As  it  is,  the  present  tendency 
towards  State  meddling  and  municipal  management  appear 
to  the  dyspeptic  to  open  up  some  remarkably  fine  democratic 
vistas — of  heavy  taxation  and  high  rates. 

The  sphere  of  operations  proper  to  a  town  council  is,  one 
would  have  thought,  wide  enough,  in  all  conscience,  even  when 
narrowed  to  fit  the  small  mind  of  the  average  ratepayer  of,  say. 
ten  years  ago.  The  construction  and  maintenance  of  roads, 
sewers,  and  public  buildings  ;  the  care  of  the  public  health  and 
of  private  property,  by  efficient  house  sanitation,  water  supply, 
police  and  street  lighting  might  well  suffice  to  fill  up  the 
leisure  hours  of  well-to-do  citizens.  But  Ossa  must  be  piled 
on  Pelion.  Gas  works  and  tramways  must  be  bought  and 
managed,  an  electric  supply  must  be  provided,  municipal 
lodging  houses  and  municipal  music  have  become  prime, 
necessaries,  and  the  culmination  of  it  all  is  to  be  seen  in 
the  lending  of  £5,000,000  by  one  Corporation  to  one 
huge  bankrupt  concern  and  the  sinking  of  over  £1,000,000 
by  another  municipality,  ruling  over  some  112,000  souls, 
in  an  abortive  attempt  to  make  a  port  where  nature  never 
meant  one  to  be.  The  electrical  analogue  of  the  Manchester 
municipal  canal  and  the  Preston  municipal  docks  would  have 
been  for  the  London  County  Council  to  have  undertaken  the 
electric  supply  of  all  London  from  Deptford.  What  this 
premature  colossus  has  come  to  we  all  see  to-day,  and  the 
quidnuncs  are  many  who  can  quite  truthfully  say,  "  I  told  you 
so."'  But  until  the  event  decided  the  question — for  a  time — 
the  arguments  for  were  quite  as  cogent  as  the  croakings 
against  were  alarming.  Indeed,  taking  one  consideration  with 
another,  as  the  poet  says,  an  ambitious  County  Council  would 
have  been  amply  justified  in  saddling  the  ratepayers  of  the 
metropolis  with  what,  even  in  private,  personally  interested, 
competent  hands,  has  turned  out  so  far  a  £850,000  failure. 
The  dissipation  of  capital.  The  Times  notwithstanding,  is  in 
any  case  to  be  deplored,  when,  however — as  in  the  case  of 
Deptford — hard-headed,  wealthy  individuals  lose  their  money, 
at  any  rate  no  injustice  is  done.  On  the  other  hand,  when  a 
municipality  steps  outside  the  straight  path  of  parochial 
utility,  and  by  a  majority,  may  be,  of  one,  involves  the  credit 
not  only  of  all  of  its  constituents  then  existing  but  of  many 
future  thousands  in  purely-commercial,  largely-speculative 
ventures,  such  as  gas  vending  or  electricity  vending,  a 
"  magnificent  sample  of  municipal  enterprise"  may  very  well 
become  a  piece  of  injustice.  A  taxpayer  who  objects  to  pay 
for  the  defence  of  his  country  in  danger,  or  a  ratepayer  who 
will  have  nothing  to  do  with  drainage,  good  road  or  a  police 
force  may  have  excellent  reasons  ready  to  hand  ;  but  to  such 
abnormal  individuals,  the  "  majority-of-one  "  argument  may 
be  applied  without  much  violence  to  natural  justice.     It  is, 


however,  quite  anothei    fcorj  when,  wheth  or  no, 

verj   vulgar,  almo  il    impropi  r,  fractions  of  a   shilling   in  fchi 

pound  are  clapped  on  to  the  rati     in  aid  local  bu   . 

up  business  in  ga  i,  electricitj  or  other  similar  condiments  of 

modern  urban  life.     Ami  the  mere  fai  I 

uature  frequentl]  pa}  s,  does  not  alter  the  principL   for  which 

we   contend,  although,  of  course,  a  municipal   milk  supply 

which  should  reduce  the  rates  by  a  handsome  amount  would 

not,  as  ratepayers  are  constituted,  lead  to  i j    searchings 

of   heart   connected    with   such    academic 
expediency  or  propriety  of  the  undertaking. 


PHENOMENON  OBSERVED  WITH  BROKEN  MAGNETS. 

I'.Y    WILLIAM    B.    BURNIE. 

These  experiments  have  been  performed  in  the  laboratory 
of  the  Central  Technical  College,  since  the  publication  of  the 
article  on  "A  CurioiiB  Magnetic  Phenomenon"  in  '/'/<< 
Electrician  of  November  23,  p.  104  ;  and  they  are  a  continua- 
tion and,  it  is  thought,  an  explanation  of  the  observations  there 
described. 

Mr.  Lloyd,  when  mapping  the  fields  of  various  broken 
permanent  magnets  with  iron  filings,  found,  in  addition  to 
the  disturbance  of  the  filings  at  the  fracture,  a  disturb- 
ance   somewhat    similar    symmetrically  situated    with   regard 


to  the  general  shape  of  the  magnet.  He,  however,  performed 
his  experiments  with  magnets  which  had  been  previously 
broken,  whereas  I  commenced  with  an  unbroken  bar  magnet 
and  mapped  its  field,  with  the  intention  of  subsequently 
breaking  it.  After  magnetising  the  bar  between  the  poles 
of  a  powerful  electro-magnet  to  remove  irregular  magneti- 
sation the  result  given  in  Fig.  1  was  obtained.  About  one- 
third  from  each  end  (at  A  or  B)  we  see  a  curved  mark  very 
similar  to  the  image  obtained  by  Mr.  Lloyd.  The  field  was 
next  taken  in  a  plane  at  right  angles  to  the  plane  of  Fig.  1 , 
and  the  result  is  given  in  Fig.  2.  From  this  we  see  that  the 
curved  images  at  A  and  B  are  caused  by  two  feeble  consequent 
poles  at  these  points.  The  following  methods  of  magnetisation 
were  tried  with  a  view  of  destroying  these  consequent  poles. 

1.  The  bar  had  its  magnetism  reversed  between  the  poles  of 
the  electromagnet  previously  used  to  magnetise  it. 

2.  It  was  magnetised  in  a  solenoid,  the  magnetic  circuit 
being  completed  with  iron,  length  of  solenoid  13in.,  length  of 
magnet  12in.,  number  of  turns  240,  current  50  amperes. 

3.  Its  magnetism  was  completely  reversed  with  the  same 
solenoid. 

4.  It  was  demagnetised  by  successive  reversals  with  the  same 
solenoid,  and  remagnetised  with  a  small  solenoid  placed  in  the 
middle  of  its  length.  Length  of  solenoid  4in.,  number  of  turns 
130,  current  GO  amperes. 

a.   Its  magnetism  was  reversed  in  the  small  solenoid. 
After  each  of  these  magnetisings  the  field  was  mapped  as 
before,  and  in  every  case  a  result  was  obtained  similar  to  that 
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shown  by  the  curves  in  Fig.  1.  It  was  thus  evident  that  the 
eil'ect  was  not  due  to  the  method  employed  to  magnetise  the 
bar,  but  to  the  material  of  the  magnet  not  being  perfectly 
homogeneous.  The  same  experiments  were  then  tried  with  a 
number  of  bar  magnets  of  different  lengths;  and  with  all  those 
which  were  as  long  as  the  one  previously  used  the  effect  was 
the  same  ;  but  it  was  much  less  marked  with  shorter  magnets. 
In  some  cases,  too,  the  curves  were  rather  less  symmetrical 
than  those  reproduced. 

A  number  of  pieces  of  magnet  steel  were  then  tempered 
to  various  degrees  of  hardness,  and  attempts  made  to  scratch 
the  bar  magnet  with  them  at  different  points  in  its  length. 
All   the    pieces   of    steel   would    scratch    the   bar    magnet   at 


Fig.  2. 

any  point  in  its  central  portion  up  to  about  one-quarter  of 
an  inch  within  the  consequent  poles  at  A  and  B  ;  but  outside 
these  consequent  poles  none  of  the  pieces  of  steel  would  pro- 
duce any  mark.  Hence  the  ends  of  the  bar  magnet  were 
harder  than  the  centre,  and  there  was  a  rapid  change  in 
hardness  at  the  consequent  poles.  After  this  the  face  of  the 
magnet  was  cleaned  with  emery  ;  and  it  could  be  seen  that 
there  was  a  slight  change  in  texture  at  the  consequent  poles, 
the  surface  outside  them  being  dappled,  while  the  part  inside 
was  of  a  more  uniform  character.  Whether  the  change  in 
hardness  were  due  to  change  in  temper  or  variation  in  compo- 
sition, the  mechanical  effect  would  be  the  same — namely,  to 
make  the  magnet  liable  to  fracture  at  the  consequent  poles 


Fig.  3. 


either  through  brittlcness  or  internal  strains — and  the  magnetic 
effect  would  be  to  make  the  ends  induce  the  observed  con- 
sequent poles  iii  the  more  permeable  central  position. 

Singular  evidence  of  mechanical  weakness  at  the  consequent 
poles  was  obtained  in  the  attempts  which  were  made  to  break 
the  magnet. 

By  the  kindness  of  Prof.  Unwin,  the  magnet  N  S  was  sup- 
ported as  shown  and  a  downward  pressure  of  20  tons  applied 
at  C,  corresponding  with  a  maximum  Btress  <>i  LOO  tone  per 
quare  inch.  The  magnet,  however,  did  not  break  ;  audit  was 
gently  tapped  in  the  hope  that  the  pir  would  aid  the  pi-ensure. 

The  magnet    instantly  broke,   not  at    ( '.   but    at    B,   01 1'  the 

consequent  poles.     The  field  of  the  broken  magnet   was  then 


plotted,  and  Fig.  3  gives  the  result.  This  diagram  is  very 
similar  to  the  one  obtained  by  Mr.  Lloyd,  although  we  now 
know  that  the  apparent  reflection  is  not,  in  this  case,  a  result 
of  the  break. 

The  small  piece  B  S  of  the  magnet  was  next  broken  by  blows 
from  a  sledge  hammer.  The  metal  was  placed  on  a  2in.  span, 
and  struck  in  the  middle ;  but  many  blows  were  given  before 
one  succeeded  in  breaking  it.  This  is  remarkable  in  com- 
parison with  the  ease  with  which  the  magnet  broke  at  the 
consequent  pole.  The  field  was  then  mapped  for  the  magnet 
with  the  broken  pieces  placed  in  position,  and  no  reflection  of 
the  cracks  was  obtained,  but  only  the  original  consequent  pole 
curve.  I  consider  that  the  results  obtained  justify  the  fol- 
lowing conclusions  : — 

1.  That  in  many  bar  magnets  there  are  consequent  poles  due 
to  variations  in  the  hardness  of  the  steel  which  cannot  be 
removed  by  the  most  careful  magnetisation. 

2.  That,  owing  to  the  variations  in  hardness,  the  points 
where  the  consequent  poles  occur  are  much  more  liable  to 
fiacture  than  any  other  parts  of  the  magnet. 

3.  That,  as  a  result  of  this,  it  is  at  one  of  the  consequent 
poles  that  a  bar  magnet  usually  breaks. 

4.  That  these  consequent  poles  are  usually  fairly  symmetri- 
cally situated  with  regard  to  the  general  shape  of  the  magnet. 

5.  That  the  magnets  used  by  Mr.  Lloyd  had  been  previously 
broken  at  one  of  the  consequent  poles ;  and  that  the  apparent 
image  obtained  was  due  to  another  pole  symmetrically  situated 
relatively  to  the  break. 

6.  That  Mr.  Lloyd  did  not  detect  the  existence  of  these 
symmetrically  placed  consequent  poles  when  he  mapped  the 
field  with  an  unbroken  magnet,  because  the  length  of  the 
magnet  he  employed  was  somewhat  small  ;  and  with  small 
magnets  the  effect  is  slight  and  easily  missed. 

We  thus  see  that  Mr.  Lloyd's  conclusion  is  generally  true  ; 
viz.,  that,  if  a  broken  magnet  be  powerfully  magnetised  and  its 
field  mapped  with  iron  filings,  the  filings  will  not  merely  mark 
out  the  line  of  fracture,  but  will  also  indicate  an  apparent 
image  symmetrically  placed  relatively  with  the  fracture.  But 
my  experiments  show  that  this  apparent  image  is  not  due 
to  the  fracture  but  to  the  fact  that  there  are  lines  of 
mechanical  weakness  in  a  magnet  symmetrically  shaped  and 
symmetrically  situated,  and  that  the  tendency  of  a  magnet 
t->  break  along  one  of  these  lines  is  very  great  compared  with 
its  tendency  to  break  anywhere  else 

In  conclusion,  I  must  acknowledge  my  indebtedness  to  Prof. 
Ayrton,  under  whose  directions  the  investigation  was  under- 
taken, for  his  supervision  and  advice  during  the  course  of  the 
experiments. 

THE  BOARD  OF  TRADE  ELECTRICAL  STANDARDS 
LABORATORY. 

The  photographic  views  of  the  Board  of  Trade  Electrical 
Standards  Department,  which  we  publish  to-day,  give  a  good 
idea  of  the  three  largest  rooms  of  this  laboratory.  The 
laboratory  and  the  more  important  instruments  and  standards 
were  described  in  our  last  volume  in  our  issues  of  October  5th 
and  October  1 2th. 

In  the  view  of  the  Standards  Room,  the  multicellular  volt- 
meter for  100  volts  (illustrated  in  elevation  and  plan,  Vol. 
XXXIII.,  p.  094)  is  seen  on  the  left  in  the  foreground.  On 
the  right,  placed  on  a  high  stone  pedestal  is  the  auxiliary  cur- 
rent balance  which  acts  to  the  Standard  of  electric  current  as 
the  finder  to  an  astronomical  telescope.  A  pair  of  wires  are 
seen  running  from  this  up  to  the  ceiling,  and  down  again  to 
the  Standard  (described  cm  pp.  665,  666,  Vol.  XXXIII.).  In  the 
background  on  tlio  extreme  left,  the  end  of  one  of  the  largest  cur- 
rent balances  is  seen,  and  the  smaller  balances  enumerated  in  our 
description  of  this  room  are  seen  on  the  slate  shelves.  The 
concentric  Ferranti  mains,  with  t lie  massive  connections  to  the 
outer  conductors,  are  clearly  shown.  Over  the  window  in 
which  the  .r>  30  ampere  balance  is  placed  two  glow  lamps  may 
be  seen.  These  are  connected  in  series,  and  through  them 
a  current  of  about  0'8  ampere  is  kept  continuously  passing 
through  the  Ampere  Standard,  the  lamps  being  dull  red  hot. 
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The  dynamo  room  and  verification  room  require  less  com- 
ment. The  plant  iu  the  former  lias  been  fully  described,  and 
the  meters  in  the  latter  form  no  part  of  the  permanent  equip- 
ment, but  are  merely  deposited  there  for  examination. 

This  laboratory  differs  altogether  from  one  which  is  arranged 
for  purposes  of  research,  for  commercial  work,  or  for  education. 
The  apparatus  is  provided  for  the  accomplishment  of  work 
which  is  rarely  attempted  elsewhere  ;  and  now  that  the  labours 
of  the  staff  on  the  comparison  of  the  three  Standards  has  been 
completed,  these  important  instruments  will  be  seldom  used, 
and  verification  will  be  carried  out  by  means  of  the  sub- 
standards. 


A  STAGE  ARC  LAMP. 

The  use  of  limelight  for  theatrical  purposes  is  rapidly  disap- 
pearing, where  electric  supply  can  be  obtained,  and  arc  lamps 
of  special  construction  are  being  used  instead.  The  ordinary 
automatic  lamp  is  unsuitable  for  many  reasons,  and  with  one 
or  two  exceptions  has  not  been  used  for  stage  lighting.  The 
hand-fed  lamps  which  were  at  first  used  for  this  work  were  very 
badiy  designed.  They  were  clumsy  to  handle,  were  constantly 
breaking  down,  and  hardly  competed  with  a  good  "lime." 
Even  now   there    is    room   for   improvement  in   one  respect ; 


to  the  present  number.  Several  firms  of  photographers  had 
declared  that  a  good  photograph  of  the  Standards  Room  was 
impossible,  since  magnesium  could  not  be  used  where  so  much 
glass  and  polished  metal  was  included.  The  lamps  were  run 
from  the  laboratory  accumulators,  and  were  arranged  to  cast 
as  few  shadows  as  possible. 


THE  "CHICAGO"  RAIL  BOND. 

A  problem  of  paramount  importance  in  electric  railway  engi- 
neering is  the  prevention  of  electrolysis,  caused  by  electrolytic 
action  of  the  heavy  ground  current  of  electric  railways. 

In  the  early  stages  of  electric  railways,  the  American  expert 
made  all  his  estimates  and  calculations  with  the  utmost  accu- 
racy and  scientific  precision  for  the  overhead  half  of  the  circuit, 
and  spared  neither  money,  time,  labour  nor  copper  to  bring 
that  half  up  to  the  highest  standard  of  perfection  ;  but  the 
practical  results  which  he  aimed  to  attain — namely,  a  low 
percentage  of  loss  or  drop  upon  the  line,  and  economical 
consumption  of  coal  at  the  power-house — was  seldom,  if  ever, 
realised,  because  he  neglected  to  complete  the  metallic  circuit. 

If  the  metal  of  the  rails  is  to  be  used  for  completing  the 
metallic  circuit,  the  rails  must  be  properly  bonded,  and  to 
properly  bond  the  rails,  both  electrically  and  mechanically, 
accurate  estimates  for  the  number  and  size  of  the  rail  bonds 
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namely,  running  two  lamps  in  series  on  100  volts.  Stage  lamps 
are  used  in  two  ways,  being  placed  either  in  the  flies  or  pro- 
scenium, or  on  "  perches."  In  the  former  case  they  are  more  or 
less  fixtures ;  but  in  the  latter  they  are  set  with  each  scene,  and 
are  generally  mounted  on  steps.  A  man  is,  as  a  rule,  in  attend- 
ance on  each  lamp.  The  cost  of  a  lime  light  is  about  3s.  per 
performance,  and  includes  man,  gas,  and  limes.  The  cost  of 
an  arc  is  about  2s.  per  man,  the  carbons  a  penny  or  two,  and 
the  current,  at  6d.  per  unit,  3Ad.  an  hour  when  two  lamps  are 
run  in  series.  The  total  cost  per  lamp  per  performance  does 
not  differ  much,  but  the  arcs  give  half  as  much  light  again  as 
the  lime  lights,  and,  if  it  were  wanted,  double  the  light  could  be 
easily  obtained  ;  but  distribution  is  necessary,  and  one  big  arc 
could  not  replace  two  limes  on  this  account.  The  cost 
light  for  light  is  nearly  half  that  of  limelight.  The  feed  is 
given  by  hand,  the  carbons  are  screwed  together  until  the  arc 
hisses,  and  are  then  run  back  half  a  turn  of  the  screw ;  they 
are  then  safe  for  five  minutes  or  so.  The  arrangement  of 
lens  and  reflector  and  hanging  of  the  whole  on  a  framework  are 
points  of  considerable  importance  in  these  miniature  projectors. 
The  stage  lamp  which  we  illustrate  is  made  by  the  General 
Electric  Company,  of  London  and  Manchester.  We  have  been 
indebted  to  this  Company  for  the  loan  of  three  of  these  lamps 
in  connection  with  the  photographs  of  the  Board  of  Trade 
Laboratory,  of  which  reproductions  are  issued  as  a  supplement 


used  at  the  joints  must  be  made,  so  that  the  total  cross- 
sectional  area  of  the  rail  bond  will  exceed  the  cross-sectional 
area  of  the  overhead  half  of  the  circuit  at  any  given  point  on 
the  line  of  railway. 

In  this  connection  we  illustrate  the  "  Chicago "  rail  bond, 
referred  to  in  the  Paper  recently  read  before  the  Institution 
of  Electrical  Engineers  by  Messrs.  Blackwell  and  Dawson,  and 
there  exhibited  as  a  typical  rail-bond  of  best  American  manu- 
facture. The  rail-bond  C  is  a  copper  rod  composed  of  one 
solid  piece  of  rolled  copper,  having  thimble-shaped  terminals, 
which  are  bent  at  right  angles  to  the  bond.  The  thimble- 
shaped  terminals  A  are  inserted  into  holes  through  the  web 
of  the  rail  a  and  the  slitted  end  of  the  terminal  A  is  clinched 
over  on  the  rail  with  a  hammer  and  punch  ;  this  holds  it  from 
drawing  back  out  of  the  hole.  The  drift  pin  15,  which  is  larger 
than  the  opening  in  the  thimble-shaped  terminal,  is  then  driven 
into  the  terminal,  expanding  it  and  wedging  it  into  solid  con- 
tact with  the  surface  of  the  hole  through  the  web  of  the  rail, 
making  a  good  solid  joint. 


Electric  Traction  in  France. — The  Bellecour-St.  Fons  and' 
the  Venissieux  steam  tramways  at  Lyons  are  to  be  converted 
into  electric  lines  on  the  Thomson- Houston  overhead  conductor 
system. 
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COMBINED  DYNAMO  AND  TURBINE. 


The  dynamo  is  constructed  for  an  output  of  50  amperes  at  80 
volts  at  750  revolutions  per  minute, and  is  of  the  usual  type  manu- 
factured by  Messrs.  J.  P.  Hall  and  Co.,  of  Oldham,  the  bed  being 
prolonged  to  carry  the  turbine.  The  armature  is  of  the  (iramme 
wire-wound  type,  capable  of  carrying  the  full  load  with  only  a 
-slight  increase  of  temperature.     The  commutator  segments  are  of 


The  turbine  is  of  the  Girard  type,  with  wheel  lOin.  internal 
diameter  earned  on  the  end  of  the  armature  shaft,  and  is  designed 
to  give  6  b.h.p.  when  passing  36  cubic  feet  per  minute  at  an 
effective  head  of  120ft.  The  guide  ports  are  four  in  number,  and 
are  closed  one  after  the  other  by  a  balanced  regulating  slide,  the 
splindle  of  which  passes  through  the  bend,  admitting  the  water  to 


hard  drawn  copper,  insulated  with  mica.  The  brushes  are  of 
carbon,  and  the  machine  is  so  constructed  that  the  lead  of  the 
brushes  may  remain  the  same  without  sparking  for  all  loads.  The 
magnets  are  of  wrought  iron  let  into  the  bed,  and  are  shunt  wound 
for  charging  accumulators  or  lighting  direct.  The  electrical  effi- 
ciency is  about  8<J'33  per  cent. 


the  guide,  and  which  is  regulated  by  a  lever  from  an  hydraulic 
cylinder,  to  either  end  of  which  water  is  admitted  by  a  small 
balanced  valve  acted  upon  by  the  governor,  with  which  the  speed 
can  be  adjusted  while  running.  By  means  of  a  tap,  the  water  to 
the  hydraulic  cylinder  can  be  shut  off,  and  the  slide  worked  by 
hand.      The  arrangement  works  almost  silently. 


BOLOMETRIC   INVESTIGATIONS. 


BY    O.    U'MMEl;    AMI    V.    KUtl.liYI   M. 


J.  i  >\-  the  Construction  oi    \  Surface  Bolometer. 

Introduction.  Although  the  bolometer  has  been  generally  known 
Eoi  more  than  ten  years,  there  are  not  .many  physicists  who  have 
occupied  themselves  with  it.  Several  circumstances  may  be  made 
to  account  for  this.  Fur  one  thing  the  physicist  is  obliged  to  COD 
struct  for  himself  the  apparatus  required  for  bolotnetry,  and  not 
only  the  bolometer,  but  a  suitable  galvanometer  also  ;  and  he  can 
hardly  avoid  the  impression,  on  the  other  hand,  that  this  region 

of  the  most  difficult  in  experimental   physics.     This  im- 

n    i      uol    m  akened    by  a   perusal    of    the    literati) 
the  subject,  and   a  study  of  the  results   hitherto   attained    with 
the   bolometer.      We   see  that    Langley  and   others    after    him 

claim    bo    I measured    a   rise   of    ti  of    a   hundred 

ndth   of  a  degree.     So   we   must    relinquish   at    once   the 

p     to   surpai      what     has   already    bei  n   atb id       [(    does 

not  depend  s  >  much  upon  I  do  of  the  deflection  as  upon 

I  v.  n  h  «  hioh  .i  rm  in  cadi 

.   .  ! 

attained  are   not    pi  n    n,  inasmuch  as  thej  onlj  give  the 

lucod   in  i  he   bol iter  by  the  b  lured. 

■This  quantity,  whii  h 

permits   ol    il omparison  <.f  the   various  conatrui 


I.  \l.\  I.,  p.  204,  1892. 


Apart  from  the  general  experiments  on  the  radiation  of  flames, 
and  measurements  of  radiation  in  the  visible  and  invisible  portions 
of  the  solar  spectrum,  a  special  purpose  was  set  for  our  bolometric 
investigations.  The  bolometer  was  to  enter  the  service  of  photo- 
metry. 

In  the  absence  of  a  physical  unit  of  light,  glow  lamps  are  at 
present  used  as  comparison  standards  in  photometry,  and  the 
practical  standards  are  compared  with  each  other  through  them. 
The  glow  lamps  are  fed  by  the  current  from  a  battery  of  accumu- 
lators whose  strength  is  kept  constant  bj  accurately-regulated 
resistances.*  To  dot  ermine  the  changes  of  emission  due  to  molecular 
changes  in  the  carbon  threads  of  the  glow  lamp  several  glow  lamps 
are  mutually  compared,  some  of  which  are  used  often,  ami  some 
very  rarely.      It   is    just   this  determination  which  "as  to  ' 

'  rolled    bj   the    bol eter   li\   comp  11  ing    I  he    '  of   the 

in ■  "1  '«  lamps       \   further  application  of  the  bolometer  was 

then  to  consist  in  the  reduction  of  the  radiation  of  a  soun f  light 

to  that  of  a  constant  it,  so  as   to  obtain  in  this  manner 

a  "  unit   of  radiation." 

In  order  to  can  v  0U(  BUoh    experiments    it  »as  necessary  ' 

in   extraordinarily   sensitive    bolometer,    which    permitted    ol    its 

The   anion  i    :, . meter 
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measurement  is  given  by  the  fact  that  a  bolometric  comparison  is 
of  no  value  in  photometry  unless  wo  can  holomrtrr  the  light  from 
two  glow  lamps,  excluding  the  dark  heat  radiation,  with  the  same 
percentage  accuracy  as  that  by  which  they  can  be  photometred. 
The  photometers  of  the  Reichsanstalt  give,  with  ton  readings,  a 
mean  error  of  about  ^  per  cent.  Thus  it  had  to  be  our  object  to 
construct  a  bolometer  which  would  satisfy  these  strict  conditions 
with  respect  to  sensitiveness,  constancy,  and  mode  of  use.  We 
believe  we  have  attained  our  object  since  we  succeeded  in  finding  a 
method  of  construction  for  relatively  simple  linear  and  surface 
bolometers,  which  answer  all  requirements.  In  this  Paper  we 
restrict  ourselves  to  the  examination  of  the  conditions  for  a  sensi- 
tive bolometer,  and  the  description  of  the  mode  of  construction  of 
our  bolometer,  giving  the  experiences  gathered  in  the  case  of  a 
surface  bolometer  in  the  first  instance. 

Conditions  for  a  Sensitivi  Bolometer.— The  boiometric  principle, 
that  of  measuring  the  intensitj^  of  radiation  by  the  change  of 
resistance  produced  by  the  radiation  in  a  thin  metallic  conductor, 
was  not  first  employed  by  Langley,  as  might  be  concluded  from 
his  dissertations,*  but  was  announced  and  practically  tested 
thirty  years  earlier  by  Svanberg.t  But  to  Langley  is  due  the  credit 
of  having  at  once  brought  the  bolometer  to  a  high  degree  of  perfec- 
tion, and  having  given  to  it  a  manifold  application,  so  that  a  series 
of  excellent  bolometric  investigations  was  initiated  by  his  activity. 

The  sensitiveness  of  a  bolometric  measuring  apparatus  is  con- 
ditioned by  the  bolometer  proper,  and  by  the  galvanometer 
used.  By  the  bolometer  we  shall  here  imply  only  the  resistance 
to  be  irradiated.  In  order  approximately  to  define  the  sensitive- 
ness of  a  galvanometer  for  our  purposes  we  shall  assume  that  an 
astatic  galvanometer  is  given  with  four  coils  and  a  constant 
winding  space.  Let  the  four  coils  be  connected  in  series,  and 
have  a  resistance  of  1  ohm,  let  the  current  be  10-°  amperes,  the 
distance  between  scale  and  mirror  Ira.,  and  one  scale  division 
lmm.  Let  the  magnetic  system  be  arranged  for  a  period  of 
10  seconds,  and  eo  th  .t  after  the  first  deflection  a  well-defined 
return  may  be  seen.  The  last  supposition  seems  to  be  very  arbi- 
trary, but  such  a  period  fulfils  almost  all  bolometric  requirements. 

Let  sensitiveness  be  defined  as  the  number  of  millimetres  of 
deflection  produced  at  make  or  break  of  the  current,  and  let  the 
sensitiveness  of  the  galvanometer  under  the  above  conditions  be 
called  the  normal  sensitiveness.  Since,  with  a  constant  winding 
space,  the  sensitiveness  of  a  galvanometer  is,  within  wide  limits, 
approximately  proportional  to  the  number  of  turns  ;  i.e.,  propor- 
tional to  the  square  root  of  its  resistance,  as  long  as  the  sheath  of 
the  wire  does  not  occupy  a  large  space,  a  figure  for  the  sensitive- 
ness in  other  units  may  be  easily,  and  with  sufficient  accuracy  for 
comparison,  be  reduced  to  the  normal  sensitiveness. 

By  the  mere  statement  of  the  sensitiveness  nothing  is,  of  course, 
implied  concerning  the  possible  accuracy  of  the  measurements. 
This  accuracy  depends  upon  the  constancy  of  the  zero  position  of 
the  magnetic  system,  and  upon  the  quality  of  the  optical  con- 
trivance for  reading  the  scale.  But  the  accuracy  is  determined  if, 
in  addition  to  the  sensitiveness,  the  mean  divergence  of  several 
observed  deflections  is  known.  Accuracy  may  be  defined  as  the 
ratio  of  the  amount  of  deflection  to  this  divergence,  and  we  must 
in  each  case  determine  empirically  when  this  ratio  reaches  a 
maximum,  and  must  regulate  the  sensitiveness  of  the  bolometer 
accordingly. 

Since  a  bolometric  measurement  amounts  to  a  measurement  of  a 
change  of  resistance  in  the  Wheatstone  Bridge,t  the  general  rules 
of  the  Wheatstone  Bridge  are  applicable ;  i.e.,  the  relation  between 
the  resistances  is  most  favourable  when  the  same  resistances  are 
put  in  all  the  four  branches  and  in  the  galvanometer. 

The  following,  then,  are  the  conditions  for  a  sensitive  bolo- 
meter : — 

Make  as  large  as  possible  : — 

1.  The  main  current. 

2.  The  temperature  coefficient  of  the  bolometer  metal. 

3.  The  irradiated  portion  of  the  bolometer  branch. 

4.  The  resistance  of  the  bolometer. 

5.  The  absorption  coefficient  of  the  irradiated  surface. 

6.  The  irradiated  surface. 
Make  as  small  as  possible  : — 

7.  The    power   of    the  total    surface   to   giving   off  heat    by 

radiation  or  conduction. 

8.  The  thermal  capacity  of  the  bolometer. 

(a)  The  volume  of  the  bolometer. 
(6)  Its  specific  gravity, 
(c)  Its  specific  heat. 

"  s.  1'.  Langley  :  ''The  Actinic  Balance,"  . /<."  riewn  Journal  of  Science, 
HI..  21,  p.  187,1881. 

t  A.  F.  Svanberg,  On  the  measurement  of  the  resistance  to  the 
t ;.  .ii  hi  i  I    >d  a  galvanic  di 

Ann.,  I.XXXIV.,  p.  411,  1851. 

X  The  Wheatstone  Bridge  is  preferable  to  tl 
since  in  it  the  galvanometer  is  not  traversed  by  any  current. 


If  the  metal  for  the  bolometer  is  prescribed,  wo  may  write  instead 
of  the  last  condition — 

8.  Let  the  thickness  of  the  metal  be  as  small  as  possible. 

The  above  conditions  are  those  resulting  from  simple  contempla- 
tion. We  must  now  touch  upon  the  points  which  crop  up  in 
practical  work  with  the  bolometer  and  which  are  decisive  for  its 
construction.  We  at  once  encounter  a  defect  hitherto  observed  in 
all  bolometers  ;  viz.,  that  the  scale  is  constantly  shifting  and  that. 
a  variation  of  the  current  produces  a  considerable  displacement  of 
the  zero.  The  cause  for  all  these  phenomena  must  be  sought  for 
in  the  heating  of  the  bolometer  branches  by  the  current,  which 
is  very  considerable  sin:e  the  density  of  the  current  in  the  bolo- 
I  meter  is  very  great.  Now,  if  the  four  branches  of  the  bolometer 
j  were  perfectly  equal  in  every  respect,  in  resistance,  sectional  area, 
|  surface,  &c.,  the  changes  produced  by  the  heating  of  tho  resistances 
would  have  no  effect,  as  the  change  would  be  the  same  in  all  the 
branches.  As  long  as  this  is  not  the  case  the  constant  wandering 
of  the  scale  will  occur,  which  often  lasts  a  quarter  of  an  hour 
after  the  current  is  flowing.  For  the  same  reason  a  change  in  the 
current  also  produces  a  displacement  of  the  zero. 

These  phenomena  have  given  rise  to  the  supposition  that  the 
temperature  coefficients  of  the  bolometer  branches  differed.  We 
must  admit  that  the  thin  wires,  or  sheets  of  the  same  piece  of  metal, 
may  have  different  temperature  coefficients,  but  nobody  appears  to 
have  essayed  a  proof.  But  with  the  bolometers  at  our  disposal, 
which  had  no  perfectly  equal  branches,  we  have  been  able  to  prove 
that  the  temperature  coefficient  of  the  branches  was  the  same. 
For  if  with  one  bridge  wire  the  four  branches  were  adjusted  for  a 
certain  current  intensity,  the  same  adjustment  held  for  a  different 
room  temperature,  but  not  for  a  different  current  intensity.  But 
the  differences  in  the  room  temperature  were  much  larger  than  the 
heating  of  the  bolometer  by  the  current.  We  therefore  find  the 
cause  for  the  movements  of  the  scale  not  in  an  inequality  of  the 
temperature  coefficients,  but  in  that  of  the  temperatures  them- 
selves. Thus,  an  inequality  in  the  sectional  areas  of  the  resistances 
will  be  attended  by  unequal  heating.  If  two  equal  resistances  are 
made  of  the  same  material,  the  quantity  of  heat  generated  in  them 
by  the  current  will  be  the  same.  But  if  the  one  resistance  consists 
of  thick  wire,  the  other  of  thin,  the  momentary  heating  of  the  thin 
wire  is  greater  on  account  of  its  smaller  capacity  for  heat ;  but  for 
a  stronger  current  the  difference  between  the  two  resistances  will 
increase.  The  thinner  the  wires  or  sheets  employed  for  the  bolo- 
meter, the  larger  will  be  the  percentage  differences  of  sectional 
area.  Herein  lies  a  sufficient  explanation  of  the  slow  wandering  of 
the  scale  on  making  current,  and  of  its  sudden  displacement  on 
changing  the  current.  But  these  defects  can  be  avoided  by  making 
the  resistances  perfectly  equal  in  every  respect  (condition  9). 

As  regards  the  irregular  oscillations  of  the  scale,  they  are  due  to 
the  heating  of  the  air  surrounding  the  bolometer.  This  air,  rising 
with  more  or  less  irregular  motions  along  the  bolometer,  places  the 
different  portions  of  it  in  contact  with  warmer  or  colder  air,  and 
thus  produces  changes  of  resistance.  This  defect  will  be  the  smaller 
the  more  regular  the  course  of  the  air  currents,  so  that  it  is  well  to 
make  a  convenient  path  for  them  (condition  10). 

To  avoid  the  air  currents  by  making  the  main  current  feeble  is 
against  condition  1,  which  requires  the  current  to  be  as  strong  as 
possible. 

Since  the  current  heating,  which  causes  the  air  currents,  depends 
upon  the  current  strength  and  the  resistance,  it  appears  as  if  by  a 
suitable  choice  of  the  dimensions  of  the  resistance  the  air  currents 
might  be  diminished.  To  obtain  an  approximate  measure  of  it,  we 
will  compare  them  in  each  case  with  the  amount  of  heat  generated 
in  the  unit  of  time  in  the  bolometer.  P  =  (I  ,)2  W  C,  where  I  . 
is  the  current  traversing  the  bolometer,  W  its  resistance,  and  C 
its  electrothermal  constant.  The  "available  current"  is  to  be 
the  strongest  current  which  does  not  produce  disturbing  air 
currents. 

From  these  four  simple  cases  all  the  changes  in  the  resistance 
and  the  available  current  may  be  selected  and  combined.  The 
result  is  that  no  advantage  can  be  gained  with  respect  to  air 
currents  by  changing  the  specific  resistance  or  the  thickness  of  the 
strip,  since  I  J\\  becomes  constant  (I  =  available  current  i. 

In  changing  the  length  of  the  strip  we  encounter  the  advantage 
already  noticed — that,  with  a  resistance  u  times  as  great,  we  obtain 
a  deflection  v'n  times  as  great,  so  that  we  must  place  as  many 
strips  as  possible  side  by  side,  and  let  them  be  traversed  by  the 
current  in  series.  A  similar  result  is  obtained  by  letting  tho  cur- 
rent traverse  ,i  strips  in  parallel,  or  by  taking  a  strip  «  times  as 
broad.  But  tho  two  cases  are  very  different  from  a  decisive  stand- 
point.     In  the  first  case  we  have 

I,  =  I0andW,      „VY    ; 


econd, 


I,- 


W, 


,.  I„,  and  \V.=  _ 


first   ca>e  a   feeble   current    traverses   !i  i    es  J    in 

the  second  a  strong  current  low  resistances.     But  from  a  practical 
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point  of  view  the  first  case  is  incomporably  the  more  advantageous. 
How  high  the  resistance  is  to  be  cannot  be  numerically  defined  ; 
but  its  amount  must  be  determined  empirically  for  given  condi- 
tions. In  our  bolometers  every  branch  has  a  resistance  of  about 
CO  ohms  and  consists  of  12  strips. 

The  lengthening  of  the  strip  is  limited  by  the  size  of  the  sur- 
face which  can  be  irradiated.  Therein  lies  the  ratio  of  the  sensi- 
tiveness of  a  surface  bolometer  to  that  of  a  linear  bolometer.  A 
linear  bolometer  is  one  by  means  of  which  the  radiation  in  a 
narrow  portion  of  the  spectrum,  or  the  radiation  of  a  spectrum 
line,  is  measured.  Hence  the  size  of  the  surface  to  be  irradiated  is 
prescribed,  whereas  for  a  surface  bolometer  there  exists  no  such 
narrow  limitation,  measuring  as  it  does  the  total  radiation  of  a 
source  of  heat.  The  sensitiveness  of  the  two  bolometers  varies, 
then,  under  identical  conditions,  as  the  square  root  of  their  sur- 
faces. The  condition  (4),  according  to  which  the  resistance  is  to  be 
as  high  as  possible,  is,  therefore,  specialised  by  this  consideration 
owing  to  the  resistance  having  to  be  increased  as  much  as  possible 
by  letting  the  current  traverse  many  strips  in  series  (condition  11). 
Finally,  we  must  discuss  the  question  in  what  time  the  irradiated 
bolometer  is  to  attain  its  maximum  temperature.  For  the  observa- 
tion of  the  deflections  it  is,  of  course,  desirable  that  this  time 
should  not  exceed  the  time  required  for  a  large  deflection,  so  that 
the  full  effect  of  the  radiation  may  produce  the  deflection.  If  we 
wish  to  observe  simultaneously  the  radiation  from  two  sources  of 
light — by  the  zero  method — it  is  also  desirable  that  the  bolometer 
should  rapidly  follow  the  radiation,  so  that  even  the  smallest 
oscillations  in  the  intensity  of  radiation  should  show  forth.  But 
the  demand  involved  in  both  cases  is  fulfilled  as  soon  as  condition 
8  is  fulfilled,  which  was  put  forward  in  order  to  make  the  heating 
of  the  bolometer  as  great  as  possible. 

The  three  new  conditions  which  are  given  by  practice  with  the 
bolometer  are  therefore  : — 

9.  All  the  four  branches  must  be  as  equal  in  every  respect  as 

possible. 

10.  The  air  currents  about  the  bolometer  must  have  a  regular 
course. 

11.  The  bolometer  must  consist  of  many  long  thin  strips. 
While  the  former  conditions  all  related  to  the  amount  of  deflec- 
tion, the  new  ones  relate  to  the  constancy  of  equilibrium  of  the 
galvanometer,  i.e.,  its  position  of  rest  in  so  far  as  it  depends  upon 
the  bolometer.  The  sensitiveness  of  the  galvanometer  was  pre- 
viously supposed  to  be  very  high,  and  its  zero  excellent.  Upon 
the  equilibrium  of  the  galvanometer,  therefore,  depends  the  mean 
divergence  of  the  readings,  and  hence  the  accuracy  of  the  measure- 
ments. But  the  accuracy  is  the  only  quantity  we  are  here  dealing 
with,  and  was  defined  as  the  ratio  of  the  deflection  to  the  mean 
divergence  of  several  observations.  For  the  construction  of  our 
bolometer,  the  above  were  taken  as  the  11  standard  conditions. 

{To  be  continued.) 


THE  ELECTRICAL  TRADES'  SECTION. 

A  meeting  of  the  Electrical  Trades'  Section  of  the  London  Chamber  of 
Commerce  was  held  last  Friday  at  the  offices,  Botolph  House,  Eastcheap, 
Mr.  E.  Oarcke  presiding,  to  consider — 1,  the  attitude  of  the  London  County 
Council  in  regard  to  placing  transformer  chambers  in  the  streets  ;  2,  a 
notice  of  motion  by  Mr.  Sydney  Morse  as  to  the  methods  adopted  in  the 
courts  of  hearing  actions  involving  electrical  questions  ;  and  3,  "any  other 
matters." 

The  minutes  of  the  previous  meeting  having  been  confirmed, 

The  CHAIRMAN  explained  that,  although  in  the  interval  the  entire 
-fiction  liad  •  i •  •  1  In-. -n  -  ailed  together,  numerous  meetings  of  special  com- 
mittees had  been  held.  He  also  reported,  in  regard  to  the  question  ol 
electric  road  traction,  that  the  syndicate  which  was  promoting  the  matter 
hoped  to  have  very  shortly  a  vehicle  in  the  streets  which  would  make  a 
demon  tration  of  what  was  possible  to  be  done. 

The  attenti i  the  section  was  then  dire.te.1  by  the  Chairman  and  Mr, 

Percy  Sellon  to  certain  objections  raised  by  the  London  County  Council  and 
other  local  authorities  in  London  to  the  placing  of  transformer  chambers 

in  the  public  street  a,  in  regard  tn  which  a  meeting  was  n ntly  held  at  the 

Board  of  Trade,  at  which  the  London  County  Council  and  the  local  authori- 
ties ..f   Islington,  Bampstead,  St,   Luke's,  Wandsworth,  and   Kensington, 

as  well  ;n  the  Count)  of  London  C [.any  were  represented.     Briefly, 

the  objection    of  the   London  C tj  Council  to  transformer  chambers 

were  that  they  were  a  Beriou  ob  traction  in  the  roadway,  which  might 
interfere  with  future  gas,  water,  and  ewei  pipe  ,  &c,  and  that  they  con 
tituted  a  grave  public  dangei      On   thi   s  grounds  the  Board  of  Trade 

were  urged   by    tie-    I   ounty  C-niii.il    I.,      -impel   electric   lighting  cm  panic 

i"  place  i  in  it  I  ran  Eormei  -  bambers  on  private  property     It  transpired  thai 

in  view  of  the  import "t  the  matter  Sir)  lourtenay  Boyle  had  pa  tponed 

its  furthei  i  idei  'i. -n  until  the  I3tfa  inst.,  when  it  was  arranged  that 
the  parties  interested  should  attend  il  the  Board  of  Trade  rod  appeal  bj 
counsel  or  by  expert  evidence  in  support  of  their  contentions,  in  view  ol 
the  great  importance  of  the  inquiry  to  all  undertakings  in  connection  with 
which  electric  supply  companies  use  transformers,  it  whs  suggested  that 


the  matter  was  one  for  associated  action,  having  regard  to  the  interests 
involved,  and  for  this  reason  the  Chamber  were  asked  to  consider  it. 
In  the  discussion  which  followed, 

Mr.  MORSE  and  Mr.  SELLON  gave  further  explanations,  the  former 
being  of  opinion  that  the  question  of  public  safety  was  the  one  to  which 
the  Board  of  Trade  attached  the  greatest  importance  ;  and  he,  therefi  ire, 
urged  those  who  were  interested  to  come  forward  with  such  evidence  as 
would  convince  the  Board  that  there  was  no  real  danger.  Otherwise,  he 
had  no  doubt  that  the  Board  would  legislate.  Mr.  Morse  also  regarded 
the  streets  as  really  safer  than  private  property  for  the  placing  of  trans- 
formers, and  he  pointed  out  that  where  explosions  had  taken  place  they 
had  occurred  at  junction  boxes. 

Major  FLOOD  PAGE,  Mr.  FERRANTI,  and  Mr.  CECIL  BULL  also 
took  part  in  the  discussion,  and  eventually  the  following  resolution  wa., 
passed  : — "  That  as  the  Section  is  unanimously  of  opinion  that  transformer 
chambers  in  the  streets  will  not  be  dangerous  to  the  safety  of  the  public, 
and  can  be  constructed  so  as  not  to  form  any  serious  obstacles  to  the 
future  use  of  the  streets  for  other  necessary  purposes,  representations  be 
made  to  the  Board  of  Trade  to  this  effect ;  that  the  chairmen  of  the  con- 
tracting and  supply  companies  be  asked  to  attend  the  inquiry  on  December 
13th,  to  support  the  views  of  the  Section  ;  and  that  a  memorandum  of  the- 
subject  be  prepared  for  their  information." 

In  regard  to  the  local  rating  of  electric  supply  companies, 
The  CHAIRMAN  said  they  would  remember  that  a  small  Committee 
was  appointed  with  respect  to  the  local  rating  of  supply  companies.  They 
had  gone  very  carefully  into  the  matter,  and  they  now  proposed  to  issue  a 
circular  to  the  various  supply  companies  with  a  view  of  directing  their 
attention  to  the  matter  before  the  next  quinquennial  valuation.  He  then 
read  the  draft  circular,  from  which  it  appeared  that  inquiries  had  shown 
the  Committee  the  very  severe  manner  in  which  electric  lighting  com- 
panies were  likely  to  be  affected  by  the  incidence  of  local  rates.  It 
appeared  to  the  Committee  that  the  rating  authorities  were  becoming 
alive  to  the  fact  that  electric  lighting  companies,  whose  capital  was  not 
always  obtained  from  the  locality,  might  be  made  to  contribute  large  sums 
in  the  way  of  rates,  and  thus  lighten  the  burden  of  capitalists  residing  in 
the  district  in  which  the  electric  lighting  stations  were  situate.  Several  in- 
stances in  illustration  of  this  state  of  things  had  been  brought  to  the  notice 
of  the  Committee ;  but  the  most  striking  ease  of  all  Was,  perhaps,  that  of  the 
St.  James  and  Pall  Ma'.l  Electric  Supply  Company,  whose  assessment 
was  fixed  in  1891  at  £1,800  gross  and  £1,375  rateable.  This  assessment 
was  raised  by  the  Vestry  in  1893  to  £10,000  gross  and  £9,720  rateable. 
LTpon  appeal  it  was  reduced  by  the  assessment  committee  to  £7,000  rate- 
able, and  an  understanding  was  come  to  that  it  should  be  adjusted  when 
the  accounts  for  the  year  were  published,  no  steps  in  the  meanwhile  to  be 
taken  by  either  side.  Notwithstanding  this  arrangement,  however,  the 
Company's  assessment  was  further  raised  in  the  present  year  to  £12.011 
gross  and  £9,609  rateable.  This  was  appealed  against,  but  the  appeal 
proved  unsuccessful,  the  decision  being  confirmed.  In  view  of  the  number 
of  cases  brought  before  the  Committee,  the  supply  companies  were  invited 
to  communicate  with  the  Secretary  of  the  Chamber  wherever  they  had 
reason  to  be  dissatisfied  with  the  assessment,  with  a  view  to  concerted 
action  being  taken  to  protect  the  interests  of  supply  companies  generally 
in  the  matter. 

The  draft  circular  was  approved  by  the  meeting. 

Mr.  MORSE  afterwards  brought  forward  his  notice  of  motion  regarding- 
the  methods  adopted  in  the  courts  of  hearing  actions  in  which  electrical 
questions  are  involved. 

A  discussion  followed  on  the  subject,  and  eventually  it  was  decided  to- 
defer  its  consideration  and  any  action  in  the  matter  until  copies  of  the- 
rules  which  the  Lord  Chief  Justice  has  prepared  for  the  constitution  of  a 
new  commercial  court  are  obtainable. 

It  was  subsequently  agreed  to  hold  meetings  of  the  Section  on  the  first 
Friday  in  each  month,  beginning  with  next  January. 


ELECTRIC   LIGHTING  AND  TRACTION   NOTICES. 

The  time  for  giving  official  notice  in  the  London  G'a:ette  of 
private  Bills  to  be  presented  to  Parliament  next  Session,  and 
of  application  to  the  Board  of  Trade  for  Provisional  Orders, 
expired  on  Friday  last. 

From  the  following  list  of  notices  it  will  be  seen  that  there 
are  32  electric  lighting  notices  and  13  traction  notices.  Below 
are  given  the  figures  since  1891  : — 

1891.  1892.  1893.  1894. 

Lighting    34     20     32     32 

Traction    15     15     17     13 

Of  the  total  of  32  lighting  notices,  16  are  given  by  local' 
authorities.  The  lighting  notices  are  for  the  most  part  "small 
beer";  in  many  cases  they  are  merely  applications  for  an 
extension  of  areas  already  worked,  or  for  Provisional  Orders 
to  replace  existing  Licences.  The  traction  notices,  with  the 
exception  of  that  of  the  Meraey  Railway  Company,  also  do  not 
appear  very  important,  and  may  mean  much  e'ectric  work  or 
none,  according  as  fate,  finance,  the  P-ritisli  public,  and  the 
Hoard  of  Trade  may  ordain 
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Electric  Lighting  Notices. 

This  Metropoi  is. 

Districts.  Names  of  Applicants. 

a  (Lon      County    of     London    and    Brush    Provincial    Electric 
don,  S.W.i  ...  Lighting  ('..iii]. any  Limited). 

Pariah     of     Bt\j 

Mary  Abbotts,  U,,ui,     Hin  Electric  Lighting  Company  (Limited). 
Kensington  °  °       °  ' 

pirt  of).  ; 

si.   M.iry.  New-,|Count    t(  London  and  Brush  Provincial  Electric  Light- 
Son  "s  E )       f     ing  ComPaDV  (Limited)- 

sr.  Olave's  Dis-  \  c      .      f  ,  ,„„,,„,  ;lUll  Bru8h  Provincial  Electric  Light- 
trie     Loiiilmi.  J-  •, .  , ,  ■     .,    , , 
s  , .                 'I      ing  Company  (Limited). 

Strand   District     Charing  Cro3s  and  Strand  Electricity  Supply  Corpora- 
(Loud..  W.C.  tion  (Limited). 

The  Provikcks. 
Alderley 

hire)  ...  Local  Board. 

Bath    City  of  Bath  Electric  Lighting  and  Engineering  Com- 
pany (Limited). 

Bootle Corporation. 

Brechin   Scottish  House-to-House  Electricity  Company  (Limited). 

Carlisle    Corporation. 

Devonport  County  of  London  and  Brush  Provincial  Electric  Light- 
ing Company  (Limited). 
Great       Crosby 

(Lanes.)  Hulloway  Electricity  Supply  Company  (Limited). 

Leigh  (Lanes.)...  Local  Board. 
Liverpool      and 

Toxteth  Park.  Liverpool  Electric  Supply  Company  (Limited). 

Llandudno Improvement  Commissioners. 

Luton  Corporation. 

Margate  Municipal  Electric  Light  and  Power  Corporation  (Ltd.). 

Montrose Sc  ittish  I  louse -to- House  Electricity  Company  (Limited). 

Motherwell Police  Commissioners. 

Pontypool    Pontypool  Electric  Light  and  Power  Company  (Limited). 

Prescott,     Huy--\ 

ton  and  R'oby, 

Rai  n  h  i  1  1,  [-British  Insulated  Wire  Company  (Limited). 

Eccleston  and 

Whiston  ' 

Radcliffe Local  Board. 

Salisbury Salisbury  Electric  Light  Supply  Company  (Limited). 

Southampton...  Southampton  Electric  Light  and  Power  Company  (Ltd.). 
St.      George 

(Gloucester.)  Local  Board. 

Stirling    Police  Commissioners. 

Swindon     (New 

Town)  Local  Board. 

Walthamstow  . . .  Local  Board. 

Winchester Corporation. 

Windermereand  Windermere  and  District  Electricity  Supply  Company 

District    (Limited). 

Windsor        and 

Eton     Windsor  Corporation. 

Worthing    Corporation. 


Names  of  Applicants. 

London,  Deptford  and 
Greenwich  Tramways 
Company  (Limited) 

London  United  Tramways 
(Limited) 

Aldershot  and  Farn- 
borough  Tramways 

Cai  lisleand  DistrictTram- 
waya  Company  (Ltd.) 

City  of  Gloucester  Tram- 
ways Company    Ltd.  I 

Great  Northern  and  City 
Railway  Company 

Great  Yarmouth  Train- 
ways 

Hartlepool  Tramways 

Leeds  Corporation 

Mersey  Railway  Company 
South  Shields  Corporation 

Stone,  Darenth,  and 
Swaniey  Tramroads  & 
Thamesjetty  <  Company 

Wigan  and  District  Tram- 
ways Company  (Ltd.) 


Traction  Notices. 

Powers  Sought. 
Construction  of  tramways.     Use  of  electric  or 
other  motive  power. 

Construction  of  tramways.     Use  of  electric  or 

other  motive  power. 
Construction  of  tramways.     Use  of  electric  or 

other  motive  power. 
Construction  of  tramways.     Use  of  electric  or 

other  motive  power. 
Construction  of  tramways.     Use  of  electric  or 

other  motive  power. 
Extension  of  time. 

Construction  of  tramways.     Use  of  electric  or 

other  motive  power,  other  than  steam. 
Construction  of  tramways.      I'se  of  electric  or 

other  motive  power. 
Construction  of  tramways.     Use  of  electric  or 

other  motive  power. 
Use  of  electric  motive  power. 
Construction  of  tramways.     Vsc  of  electric  or 

other  motive  power. 
Construction  of  tramways.     I'se  of  electric  or 

other  motive  power. 


Construction  of  tramways, 
other  motive  power. 


Use  of  electric  or 


BOARD    OF    TRADE    CONFERENCE    ON    LIGHT 
RAILWAYS. 

The  conference  of  local  authorities,  railway  experts,  and  others 
interested  in  the  provision  of  light  railways,  convened  by  the  Board 
of  Trade,  was  held  yesterday  at  Richmond-terrace,  Mr.  Bryce, 
President  of  the  Board  of  Trade,  occupied  the  chair.  He  was 
accompanied  by  Mr.  Herbert  Gardner,  President  of  the  Board  of 
Agriculture;  Mr.  Shaw-Lefevre,  President  of  the  Local  Govern- 
ment Board  ;  Mr.  Burt,  M.P.,  Parliamentary  Secretary  of  the 
Board  of  Trade  ;  Sir  Courtenay  Boyle,  K.C.I.  ,  Permanent 
tary  ;  Mr.  F.  .1.  S.  Hopwood,  C  M  G.,  Assistant  Secretary  Kail- 
way  Department ;  Mr.  Garnham  Roper,  private  secretary  ;  Major 
Cardew,  of  the  Electrical  Department;  Gen.  Hutchinson,  Major 
Marindin,  Major  Yorke,  and  Major  Anderson,  Railway  and  Tram- 
way Inspectors  of  the  Board.  Among  those  present  were  the 
Duke  of  Sutherland,  Lord  Farrer,  Lord  Kelvin,  Sir  Jacob  Wilson, 
Sir  Julian  Danvers,  Sir  Alexander  Rendel,  Mr.  W.  M.  Acwortb, 
Sir  Richard  Sankey,  Sir  A.  Rollit,  M.P.,  Sir  Bernhard  Samuelson, 
M.P.,  Sir  A.  Hickman,  M.P.,  and  Mr.  F.  Corbett,  representing 
the  Association  of  Chambers  of  Commerce  ;  Mr.  Channing, 
M.P.,  Mr.  Jeffreys,  M.P.,  and  Mr.  R.  H.  Rew,  representing  the 
Associated  Chambers  of  Agriculture;  Mr.  Alderman  Brownswood, 
Mr.  Harcourt  Clare,  and  Mr.  G.  C.  Kent,  representing  the  Muni- 
cipal Corporations  Association  ;  Sir  E.  Carbutt  and  Mr.  E.  G  ireke, 
the  London  Chamber  of  Commerce  ;  Rev.  Fleming  Williams,  Mr. 
Bruce,  and  Mr.  Beechcroft,  the  London  County  Council  :  Sir  John 
Hibbert,  K.C.B.,  M.P.,  Lord  Thring,  Lord  Edmond  Fitzmaurice, 
and  Mr.  Henry  Hobhouse,  MP.,  the  County  Councils  Associa- 
tion ;  Sir  Jas.  Whitehead  and  Mr.  Tomlinson,  M.P.,  the  Mansion 
House  Association  on  Railway  and  Canal  Rates  ;  Lord  Claud 
Hamilton,  Mr.  J.  C.  Bolton,  and  Mr.  W.  L  Jackson,  M.P.,  the 
Railway  Companies'  Association  ;  Mr.  Carruthers  Wain,  the  Tram- 
ways Institute  ;  Sir  Benjamin  B.ker  and  Sir  Douglas  Fox,  the 
Institute  of  Civil  Engineers  ;  Mr.  Alexander  Siemens  and  M  ij  ir- 
Gen.  Webber,  C.B. ,  the  Institution  of  Electrical  Engineers  ;  Earl 
Cathcart,  Mr.  W.  Frankish,  and  Mr.  E.  Clarke,  the  Royal  Agri- 
cultural Society;  Mr.  II.  W.  Eddison,  the  Traction  Engine  Owners 
and  Users'  Association  ;  Mr.  A.  Cross,  M.P.,  the  Scottish  Chamber 
of  Agriculture  ;  Mr.  E.  P.  Scpuarey  and  Mr.  C.  Oakley,  the  Sur- 
veyors' Institution,  &c. 

Mr.  Bryce,  in  opening  the  proceedings,  said  he  was  glad  to  see 
those  present  in  their  representative  capacity.  The  motives  which 
induced  the  Board  to  call  the  Conference  were  chieHy  these  :  There 
had  been  of  late  years  a  very  severe  depression  in  our  agricultural 
industry,  with  which  no  one  could  help  feeling  deep  sympathy, 
and  which  led  them  to  look  around  to  see  if  any  remedy  or  pallia- 
tive methods  could  be  adopted,  by  providing  more  abundant  means 
of  communicating  through  the  rural  districts.  In  many  foreign 
countries,  notably  Belgium,  Italy,  and  France,  there  had  been  a 
large  development  of  rural  communication  upon  a  cheaper  plan 
than  had  been  adopted  in  the  trunk  lines,  and  he  had  been  much 
struck  when  travelling  in  France  and  Italy  soon  after  his  accession 
to  his  present  office  with  the  extent  to  which  those  cheap  lines,  in 
districts  without  any  great  population,  stimulated  both  passenger 
and  freight  traffic,  and  supplied  the  people  in  a  way  which  was 
found  to  be  a  great  satisfaction,  and  held  out  a  hope  of  being 
remunerative  to  those  who  constructed  the  lines.  In  our  own 
country,  during  the  50  years  since  which  most  of  our  trunk  lines  had 
been  built,  comparatively  little  had  been  done  of  late  years  in 
extending  the  facilities  of  locomotion  in  the  less  populous  country 
districts.  It  was  true  that  the  work  of  construction  had  gone  on, 
and  that  the  total  mileage  since  1808  had  increased  by  -40  per 
cent.;  but  when  they  looked  at  the  great  progress  which  ap- 
plied science  had  made  within  the  last  forty  or  fifty  years  they 
could  but  feel  that  it  had  not  done  as  much  as  might 
have  been  expected  to  provide  minor  means  of  locomotion 
for  the  conveyance  of  produce.  Some  feeling  had  baen  expressed 
that  the  Board  of  Trade  was  a  little  reluctant  to  enter  upon  a  new- 
policy,  and  perhaps  was  a  little  indifferent  to  what  was  reqi 
but  he  assured  them  that  neither  on  the  part  of  the  Board  or  of  the 
permanent  officials,  in  whose  hands  the  railway  policy  lay,  was 
there  any  indifferer.ee  or  want  of  desire  to  do  all  that  public 
opinion  demanded.  They  were  restricted  in  their  railway  policy 
in  some  points  by  statutes,  and  in  many  other  poin 
which  public  opinion  had  sanctioned,  and  public  opinion  required 
them  to  maintain  high  standards  of  safety  and  public  c  >n\  en 
they  could  not  without  the  authorisation  of  Parliament  an 
support  of  public  opinion  undertake  to  sanction  any  lower  stan- 
dard. That  was  the  reason  the  Board  had  asked  the  representa- 
tives of  public  opinion  to  come  into  council  with  them  and 
their  views  as  to  the  extent  to  which  public  (pinion  would  sup 
the  Board  in  proposing  to  relax  its  requirements  and  varying  its 
policy.  The  lirst  question  was  whether  railways  were  needed 
in  our  rural  districts,  and  could  they  be  made  to  pay,  80 
as   to   reduce   the   cost  of   transportation,   especially  of   farming 
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produce,  and  enable  the  British  farmer  to  better  compete  with 
other  countries?  I(  could  n  >t  have  tailed  to  strike  them  as  singular 
t  hat  so  many  dairy  products  should  bo  imported  from  Denmark 
(hear,  hear),  and  if  the  cost  of  transportation  was  an  element  in 
enabling  the  foreign  producer  to  compete  with  us,  it  was  an 
clement  which  this  country  ought  to  try  and  extinguish.  Another 
side  of  the  problem  related  to  urban  populations.  Was  it  possible 
to  relieve  the  congfstion  of  great  cities  by  providing  better  trans- 
portation of  workmen  to  ttieir  work  from  suburban  areas,  or 
enabling  industries  now  conducted  in  eities  to  be  transferred  to 
suburban  or  rural  districts  '  The  solution  of  that  problem  would 
have  beneficial  results,  not  only  upon  industry,  but  upon  the 
health  and  well-being  of  the  country  (hear,  hear).  lie  believed 
railways  would  certainly  be  made  if  they  could  be  made  more 
cheaply,  and  the  question  which  would  present  itself  to  them  would 
be  mainly  a  question  of  money.  Could  they  not  reduce  the 
cost  of  the  present  system  of  obtaining  the  Act  and  of 
making  and  working  the  line  '.  The  English  railways  were  the 
best  in  the  world  as  regards  speed,  safety,  convenience  arid  comfort; 
but  they  were  also  the  costliest  in  the  world,  and  if  they  continued 
to  maintain  what  was  considered  necessary  for  the  normal  lines 
they  could  not  very  much  reduce  the  cost.  They  might  have  on  the 
light  railways  to  drop  something  in  speed,  in  safety,  in  comfort, 
and  convenience.  The  percentage  of  accidents  was  very  much 
lower  in  England  than  in  the  United  States,  because  the  English 
lines  were  required  to  be  fenced  and  provided  with  adequate  plat- 
forms ;  they  had  to  maintain  an  elaborate  system  of  signalling, 
with  interlocking  signals,  and  to  work  the  lines  on  the  block 
system,  with  continuous  brakes  ;  the  substitution  of  bridges  for 
subways  for  level  crossings  ;  and  where  there  was  a  level  crossing 
a  man  had  to  be  maintained  to  look  after  the  gate.  All  those  points 
might,  in  a  sense,  be  regarded  as  luxuries,  for,  though  they  were 
important,  railways  could  be  worked  without  them.  If  they  were 
content  to  dispense  with  some  of  those  luxuries  they  could  have 
cheaper  railways.  It  would,  however,  be  hard  to  reduce  the  cost 
of  construction  of  a  normal  railway  below  an  average  of  £10,000  a 
mile  ;  but  a  light  railway  could  be  constructed  at  a  cost  which  had 
been  variously  estimated  at  from  £2,000  to  £4,000  a  mile,  though 
he  thought  it  would  be  difficult  to  reduce  it  so  low  as  £2,000.  If  they 
took  ill  the  railways  of  the  United  Kingdom,  counting  in  all  the 
elements  of  expense,  the  cost  had  been  not  less  than  £50,000  a 
mile,  [f  they  were  to  dispense  with  many  of  those  requirements 
accidents  might  be  more  frequent  ;  but  the  adoption  of  low  rates  of 
speed,  and  the  rural  population  becoming  accustomed  to  the 
absence  of  those  safeguards,  would  greatly  diminish  the  risk.  But 
that  was  a  point  upon  which  the  Board  of  Trade  must  follow,  and 
not  attempt  to  lead  public  opinion.  If  more  accidents  were  to 
happen  complaints  would  immediately  be  raised  against  the  Board 
of  Trade  and  its  officers,  and  he  reminded  them  that  some  years 
ago  a  coroner's  jury  returned  a  verdict  of  manslaughter  against  the 
inspecting  officer  of  the  Board  in  allowing  a  railway  to  be  opened 
for  traffic.  They  would  not  be  justified  in  dispensing  with  those 
requirements  without  the  distinct  authorisation  of  the  legislature, 
and  local  authorities  must  make  up  their  minds  whether  they 
would  face  those  risks  if  they  wanted  the  benefits  of  cheap  rail- 
roads. The  cost  of  obtaining  the  Act  might  be  reduced  by  giving 
( lounty  Councils  or  other  local  authorities  power  to  enable  a  com- 
pany to  take  land  compulsorily.  The  main  heads  to  which  the 
must  be  directed  were  these:  (1)  Whether  the  need  for 
cheap  railways,  which  had  been  expressed  in  many  counties, 
was  a  real  one,  and  whether  a  considerable  traffic  might  be 
ed  to  make  the  undertakings  remunerative  I"  promoters 
and  shareholders  ;  (2)  if  that  ques  to  i  were  answered  in  the  affirma- 
tive that  would  open  the  way  t  i  the  discussion  of  the  technical 
questions  as  to  the  gauge  and  the  motive  power  to  bo  employed, 
bul  it.  would  not  by  well  to  spend  much  time  in  discussing  those 
points.  Those  were  matters  which  should  be  left  to  the  particular 
localities.     There  wei  i  h  as  hillj  counties,  or  whore  the 

line  «as  not  likely  to  bs  wanted  as  a  through  lin :  made  part  of 

a  through  system  where  a  narrowe    gauge  might  be  laid  down,  and 

there  wa    also  the  question  whether  they  would  make  us he 

roads,  and  what  was  the  width  oi   the  roads,  or  whether  the  line 

was  to    e  acn  tani  i  j  one  ;  (3)  nol  the  requii 

with  which  the  Board  of  Trade  might  properly  dispense  ;  (4)  when 

'i i i      i     n  quirementa  had  been   di  would  be 

neci      i ler  their  application  to  two  classes  of  casi    -     [n 

the  ease  of  spai     ly-peop  imewhat  later  requi 

should   be   adopted  :    bul    in  the  Buburban  districts  the  require- 
ments would    have  to  be  of  s  somewhat   higher  order,     (5)  Then 

would  arise  questions   oi    a    political   or   oi ileal   ordei 

loi    i   ml  boi  il  ie  i  bai  ing  p  m  ei  to  take  land  compulsorily,  th 

ponsal  ion    to    be   paid    for  such    land,    v,  I 

Bhould  have  power  to  ma] 

Whether  power  should  be  given  to  them  to  own  and  woi 
lease  the  line  and  guarantee  a  dividend,  and  whethei 
time  i  hoy  should  have  power  to  acquire  the  lines  ma 
Lastly,  there  was  a  group  of  misoeua as  q 


relation  the  light  railways  should  bear  to  existing  railroads,  whether 
there  should  be  rules  imposed  with  regard  to  through  booking,  and 
whether  the  present  system  of  maximum  rates  should  be  adopted 
or  not.  Those  were  points  of  very  great  importance,  and  depended 
largely  on  the  attitude  which  was  taken  up  by  the  existing  rail- 
roads. He  hoped  they  would  recognise  the  great  advantages  which 
such  lines  would  be,  that  they  would  serve  as  feeders  and  develop 
traffic  which  did  not  now  exist,  and  that  if  properly  used  they  would 
assist  in  the  prosperity  and  dividend-paying  power  of  the  present 
lines.  As  far  as  his  present  information  went  he  believed  the 
existing  railroads  regarded  the  movement  with  friendliness.  One 
question  which  it  would  be  unnecessary  to  consider,  and  which  he 
should  regard  as  lying  outside  the  scope  of  their  delibera- 
tions, was  that  which  related  to  anything  in  the  nature  of 
aid  from  the  Treasury.  That  was  a  question  which  he  enter- 
tained a  very  strong  opinion  upon,  and  on  which  he  believed 
the  mind  of  Parliament  was  absolutely  settled.  The  objections  to 
such  a  policy  in  a  country  like  this  in  the  present  state  of  our 
revenue,  in  view  of  the  competition  which  would  arise  in  many 
parts  of  the  country  if  such  State  aid  were  granted,  and  the  painful 
results  which  had  followed  where  it  had  been  adopted  in  some  of 
our  Colonies,  and  in  parts  of  America,  were  such  as  to  convince 
them  that  it  should  not  be  attempted.  In  conclusion,  he  said  that 
if  they  found  reason  to  suppose  that  public  opinion  was  ready  for 
a  forward  move,  and  would  support  the  Board  if  it  endeavoured  to 
take  a  step  in  advance  in  providing  additional  facilities,  there  would 
be  on  the  part  of  the  Board  of  Trade  no  want  of  earnestness  and 
activity  in  promoting  an  object  of  such  considerable  public  im- 
portance (applause). 

A  detailed  report  of   the  proceedings  will   appear  in  our  next 
issue. 


CORRESPONDENCE. 


SCAVENGING  ARRANGEMENT  FOR  GAS  ENGINES. 

TO   THE    EDITOR   OP    THE   ELECTRICIAN. 

Sir  :  In  your  editorial  remarks  upon  the  Paper  by  Mr. 
Atkinson,  you  said,  "  We  should  especially  wish  to  see  the 
65ft.  exhaust  pipe  abolished." 

May  I  ask  you  some  little  space  in  your  esteemed  journal  for 
a  suggestion  in  that  respect. 


If  a  small  ventilator  or  turbiue  be  placed  in  the  exhaust 
pipe,  then  in  the  Brsl  part  of  the  exhaust  stroke  it  will  be  put 
in  motion  like  a  turbine,  while  after  the  middle  of  the  exhaust 
Stroke  il  will,  by  its  inertia,  act  as  a  ventilator.  It  maybe 
arranged  somewhat  as  indicated  in  the  diagram,  with  a  vertical 
spindle  projecting  downwards  so  as  to  remain  cool,  and  the 
ventilator  made  of  a  not  too  easily  oxidisable  alloy,  Buob  as 
aluminium  bronze. 

As  the  apparatus  has  to  bear  nearly  no  strain,  I  think  it 
will  not  give  any  trouble  in  working.  It  may  even  be  more 
efficient  than  a  65ft.  exhaust  pipe,  because  of  the  friction  of 
I  be  |  ises  in    uoh  a  long  pipe,     yours,  i  o  . 

The  M  igue,  Deo.  3,  1894.  0.  L  R.  E,  Mengbs. 


BREAKDOWN  AT  M  \m;m. 

TO    Till     EDI  POH    "i      i  1 1 1      m>     ki.  IAN. 
Sut  :   There  have  been  several   reports  recently  in   tin 

trioal  journals  of  the  repeated  breakdown  ol   the  electric  light 
supply  in  a  portion  of  Madrid,  .and  I   find  that   many  pi 
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are  under  the  impression  that  the  "Electricity  Supply  Com 
pany  for  Spain"  is  referred  to. 

As  the  above  Company  is  fully  equipped  with  English  plant, 
manufactured  by  my  company,  Messrs.  John  Eowler  and  I  lo.  of 
Leeds,  and  the  Electric  Construction  Company,  of  Wolver- 
hampton, I  think  it  only  fair  in  the  interest  of  all  to  ask  you 
to  correct  this  impression  in  your  valuable  paper.  The  English 
Company  has  not  broken  down,  but  has  continued  to  supply 
light  without  intermission,  although,  during  the  progress  of  the 
50  per  cent,  addition  to  its  plant  last  year,  the  machinery 
supplied  in  1890  was  often  loaded  quite  10  per  cent,  above  its 
normal  capacity,  in  consequence  of  the  rapid  increase  of  busi- 
ness. 

The  plant  which  has  failed  is  that  of  a  company  financed  by 
a  German  syndicate.  It  was  manufactured  in  Belgium  and 
Germany,  and  is  on  the  low-tension  continuous  current  system. 
. — Yours,  &C,  P.   A.   Latham, 

Secretary  of  the  Leeds  and  London  Electrical 
Engineering  Company  (Limited). 

December  6,  189L 


LEGAL    INTELLIGENCE. 


Alabaster  and  Others  v.  Harness  and  the  Medical  Battery 
Company  (Limited). 

Jn  the  Court  of  Appeal  on  Wednesday,  before  the  Master  of  the  Rolls, 
Lord  Justice  Lopes,  and  Lord  Justice  Rigby,  an  appeal  from  the  judgment 
of  Mr.  Justice  Hawkins  was  heard.  The  original  action  was  one  of  "  main- 
tenance" brought  by  the  plaintiffs  against  C.  B.  Harness  and  the  Medii  al 
Battery  Company  (Limited),  of  which  Harness  was  the  managing  director, 
to  recover  a  sum  of  £596  in  respect  of  costs  incurred  by  the  plaintiffs  in  an 
action  of  libel  brought  against  them  by  Dr.  Herbert  Tibbits,  which  cists 
remained  unpaid.  The  plaintiffs  had  lor  years  attacked  the  "electrical" 
belts  sold  by  the  Medical  Lattery  Company,  conclusively  proving  that 
they  were  frauds  upon  the  public.  Tibbits  was  one  of  the  so- 
called  experts  employed  by  Harness  and  his  company  to  report  upon 
the  lelt-,  with  the  view  of  showing  that  they  were  not  myths, 
but  were  useful  and  valuable  appliances.  Tibbits  wrote  a  favour- 
able and  commendatory  report  of  the  belts,  and  in  September,  1892,  the 
plaintiffs  published  an  article  attacking  Tibbits,  because  he  had  reported 
favourably  upon  the  belts.  In  October,  1892,  Tibbits  brought  an  action 
for  libel  against  the  plaintiffs,  who  pleaded  justification  and  fair  comment, 
and  the  action  was  tried  before  Mr.  Justice  Mathew  and  a  jury,  who  found 
that  the  article  was  a  fair  comment  upon  a  matter  of  public  interest,  and 
judgment  was  therefore  entered  for  the  plaintiffs.  It  was  admitted  that 
Harness  found  the  money  for  Tibbits  to  carry  on  the  action  ;  but  it  was 
allege!  that  he  had,  or  reasonably  and  bond  fid<-  believed  that  he  had,  a 
common  interest  with  Dr.  Tibbits  in  the  result  of  that  action.  At  the  trial 
Mr.  Justice  Hawkins  held  that  Harness  had  no  common  interest,  nor 
reasonably  and  bond  fide  believed  that  he  had,  and  gave  judgment  for  the 
plaintiffs, and  against  this  the  defendant  (Harness)  now  appealed. 

The  MASTER  of  the  ROLLS,  in  his  judgment  against  the  defendant, 
said  he  was  of  opinion  that  this  was  a  case  in  which  the  Court  were  bound 
to  hold  that  Harness  had  been  guilty  of  maintenance.  The  law  of  main- 
tenance had  been  discussed  in  a  number  of  authorities,  and  had  recently 
been  exhaustively  considered  by  Lord  Coleridge  in  the  case  of  "  Bradlaugh 
v.  Newdegate."  The  law  of  maintenance  did  not  seem  to  involve  any 
question  of  general  principles  of  right  and  wrong.  If  it  were  not  for  the 
specific  law  which  had  been  laid  down  he  could  not  see  that  there  was 
anything  wrong  in  one  man  helping  another  in  litigation,  though  he  could 
see  that  it  was  against  public  policy  to  allow  this  to  be  done.  At  any 
rate  the  law  was  clear  that  anyone  who  interfered  in  another's  litigation 
to  the  extent  of  making  himself  answerable  for  the  expenses  did  that 
which  was  illegal  It  was  clear  that  Harness  had  instigated  this  action, 
thai  it  was,  in  fact,  really  his  action,  though  brought  in  the  name  of 
Tibbits,  and,  therefore,  the  appeal  must  be  dismissed.  Am  opinion  in  which 
Mr.  Justice  I. opes  and  Mr.  Justice  Rigby  concurred. 


South  v.  Perry  and  Co. 

This  was  an  action  in  the  Westminster  (London)  County  Court,  before 
Judge  l.uuiley  Smith,  Q.C.,  to  recover  £7.  10s,  as  comtni  ion  for  introduc- 
ing a  customer  to  the  defendants  for  an  electric  pendant. 

The  plaintiff,  Mr.  II.  South,  had  some  work  to  do  for  a  customer  who 
desired  to  have  a  certain  kind  of  pendant,  and  Mr.  South  went  to  the 
defendants,  who  stated  that  they  allowed  10  per  cent,  commission  on  all  busi- 
ness done  through  them.  After  some  delay  the  plaintiff's  customer  had  a 
pendant  from  the  defendants,  but  the  commission  had  not  1  een  paid.  The 
defendant,  Mr.  Bartlett,  who  trades  as  Pen  \  and  Co.,  aid  he  >  nol 
aware  that  the  person  to  whom  they  supplied  the  pendant  was  a  CU 
of  plaintiffs, and  he  had  for  years  been  a  custom*  i  ,,f  Perrj  and  Co.  They 
removed  the  original  pendant  and  replaced  it  with  a  glass  one,  which 
cost  £84. 

His  Honour  was  of  opinion  that  the  sah  was  brought  aboul  b)  Vfr 
Smith's  introduction,  and  there  would  be  judgment  for  the  plaintiff  for 
£7,  with  costs. 


Frank  Suter  and  Co.  v.  L.  Phillips  and  Co. 

In  tin- City  ol    I. o:i. 1. hi    Court,  :li''    :  '      'oi    ot    electrical  engi- 
neers,^  I   the     urn  of    £90  from  the  defendants,  trading  in  Newgate- 

atreet,  London,  E.C.,  for  supplying  electrical  appliance  to  t  heir  premises. 
Judgment  had  ;  oi  the  plaintiffs  on  the  claim  for  the  reduced 

um  of  Id);  I 'Hi  the  defendants  raise. 1  a  novel  counterclaim  for  £62,  10s. 
for  advertising  the  plaintiffs  business  on  a  board. 

The  de  on    their  counterclaim   was   thil    bl 

exhibit   in  front  of  their  premise!    i   b  ird  descriptive  of  the  plaintiffs' 

business  on   idition   that   they   were  paid  £2.  10s.  a  month.     It    ,va 

exhibited   for  over   two  years;  and  they   therefore  asked  to  hi-    paid    in 
accordance  with  the  agreement  winch  they  set  up,  the  amount  beit 
small  considering  that  they  paid  a  rent  of  i'1,500  a  year  for  tin-  premises. 

Theanswei  to  the  counterclaim  was  that  no  agreement  ws    evei  i 

into  bj  the  plaintiffs  to  pay  the  defendants  any  sum  of  m sy  for  their 

board  being  up.  It  was  only  put  up  as  a  usual  trade  custom  bei  vo  •■  thej 
were  doing  work  on  the  defendants' premises,  and  the  hoard  was  taken 
down  when  the  installation  was  completed.  There  was,  too,  an  under 
standing  that  the  defendants  were  to  have  a  commission  of  5  per  cent,  on 
all  the  woiL  they  could  introduce  to  the  plaintiff*,  hut  no  work  had  been 
introduced. 

After  a  full  hearing,  the  jury  found  for  the  plaintiffs,  and  judgment  was 
given  accordingly. 

AN  ELECTRIC  LIGHT  COMPANY  FINED  UNDER  THE  PUBLIC  HEALTH 
ACT. — A  case  of  much  interest  was  decided  at  Lancaster  on  Saturday. 
The  Morecambe  Electric  Light  and  Power  Company  Limil 
moned  by  the  Morecambe  Local  Beard  for  causing  an  effluvium  injurious  to 
health  in  connection  with  their  works  on  November  5th.  The  case  for 
the  prosecution  was  that  defendants  had  been  for  a  longtime  en 
nuisance  in  the  neighbourhood  of  theirworks  at  Morecambe.  Dr.  Water- 
son,  medical  officer,  on  the  instructions  of  the  Board,  made  investiga- 
tions, and  the  smell  on  the  night  in  question  he  said  was  par- 
ticularly bad.  and  could  he  detected  in  every  house  in  the  neigh- 
bourhood. He  had  attended  several  people  in  the  locality,  who  complained 
of  sickness,  loss  of  appetite,  dizziness,  and  sleepkssne.-s,  all  produced, 
he  considered,  by  the  smell  from  the  works,  tin  one  occasion  be  was 
called  to  attend  one  of  the  workmen  at  the  electricity  station,  whom  he 
found  laid  on  his  hack  suffering  from  the  gas.  Several  neighbours  who 
had  I n  long  lenient  in  that  locality  confirmed  the  story  of  the  prosecu- 
tion. The  defence  was  that  the  objection  was  against,  the  establishment 
of  a  manufactory  in  the  neighbourhood,  and  not  because  of  tiny  real 
grievance.  The  smells  alleged  had  all  been  traced  to  the  sewers,  and  the 
Local  Board  had  compelled  each  owner  to  provide  fresh  trapsto  I  he  drains. 
The  gas  produced  was  lighter  than  air  and  must  therefore  ascend,  and  not 
enter  the  houses  through  the  drains.  The  Bench  held  that  the  nuisance 
was  fully  proved  ;  hut  in  consideration  of  the  Company  offering  t  i  abate 
the  nuisance,  only  inflicted  a  line  of  £i  and  costs.  In  the  event  of  any 
further  nuisance,  the  attention  of  the  Local  Government  Board  would  he 
called  to  the  matter. 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  above  heading  must  reach  the  Office 
not  later  than  first  post   Thursday  morning.     New  Catalogues, 

Price  Lists,  and  similar  matter  should  be  sent  early  in  the  week.) 

NEW  BOOKS  AND  EDITIONS. 

The  following  Xew  Pools  and  Editions  of "  The  Electrician"  Series  con 
be  obtained  of  the  Booksellers  or  direct  fnm  the  Publishing  Offices  : — 

Laboratory  Notes  and  Forms. — With  the  above  title,  we  have  in 
the  press  a  set  of  Elementary  (now  ready)  and  Advanced  Kxoroiscs  (reaih 
shortly)  for  use  by  Electrical  Engineering  classes.  These  have  been 
prepared  by  Dr.  J.  A.  Fleming,  and  will  be  found  of  great  service  to 
Teachers,  Demonstrators,  and  Students.     The  object  of  this  scries  is  the 

i  ing  of  the  time  of  the  teacher  and  his  assistants,  and  to  serve  as  a  record 
of  the  work  done  by  the  student.  A  full  prospectus  can  lie  obtained  post 
free. 

The  1394  Edition  of  '-The  Electrician"  Electrical  Trades'  Dibki  tori 
AND  Handbook  contains  1,000  closely-printed  pages,  and  several  new  and 
n.-efnl  feature-  haw  been  added.  The  price  of  this  edition  "f  the  Directory 
nd  Handbook  is  now  Is.  post  free;  abroad  OS.  The  1895  edition  is  in 
active  preparation,  and  subscription  and  advertisement  orders  should 
now  be  sent  in. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.K.S.,  is  now  ready.  The  hook  is  handsomely  hound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7>.  fid.,  post 
free.     Prospectus  post  free. 

"Electric  Motive  Power."  -A  new  work,  by  Mr.  Albion  T.  Snell, 
with  tins  title,  nformation   n 

the  application  of  electric  energy  to  mining  and  genera]  pov  i 

author  has  had  much  experience.     The  I k  is  w<  II 

printed,  on  good  paper,  and  contains  some  230  illustratii 

portion  of  which  have  been  specially  made  for  the  book.     The  pi"' 

IPs.  lid.  post  f n       'broad  lis.). 

Tenders  [nvitbd.     The  Corporation  of  Eanley  require  tenders 

for  the  supply  and  erection  of  electric  lighting  plant  under  con 

N'os.  H)  and  II,  particulars  of  which  are  given  in  our 
advertisement  columns,  'fenders  have  to  be  sent  in  to  Mr.  Arthur 
Challinor,  town  clerk,  nol   later  than  January  5th  next. 

The    Corporation   of    the   City   of    .Melbourne   invite 

tenders  for  the  supply,  delivery,  and  erection  of  alternating  cur- 
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rent  dynamos,  exciters,  switchboard,  transformers,  instruments, 
<fcc.  Specifications  and  conditions  of  contract  may  be  seen  at  the 
offices  of  V'/i.  Electrician,  and  tenders  have  to  reach  Mr.  John 
Clayton,  Town  Clerk,  Town  Hall,  Melbourne  (Australia),  not  later 
than  11  a.m.  on  Tuesday,  January  22nd  next. 

Tenders  Accepted. — The  Vestry  of  St.  Pancras,  London,  N.W., 
have  accepted  the  tender  of  the  \V.  T.  Henley  Compmy  for  feeders 
and  mains  at  £17,104.  I63.  3d.,  and  for  the  extensions  t  >  the 
Cobden  sub-station  buildings  the  tender  of  M\  J.  Stesd  at 
£208.  10s.  9d. 

The   tender   of  Messrs.   Bacon  and  Curtis  has   been 

accepted  by  the  trustees  of  the  \Ve3leyan  Chapel,  B  mrnemouth, 
for  the  fitting  up  of  the  chapel  and  attached  schoolrooms  fo:  th  > 
electric  light,  for  the  sum  of  £84. 

For  the  electric  lighting  of  the  stoneyard  of  the  Hamp- 

stead  Vestry  24  tenders  were  received,  ranging  from  £250  to 
£68.  12s.  3d.,  and  for  the  Vestry  Hall  lighting  eight  tenders  were 
sent  in,  ranging  from  £296.  15s.  (Messrs.  B.  Verity  and  Sons' 
tender)  to  £418.  10s.     Verity's  tender  was  accepted. 

The    Sunderland    Town    Council    have    accepted    the 

following  tenders  : — Messrs.  S.  'A.  de  Ferranti  and  Co.  for  elec- 
tricity meters  ;  Messrs.  Poole  and  White  for  fuse  boxes  ;  Messrs. 
McKenzie  Brothers,  Edinburgh,  for  arc  lamp  pillars  ;  and  Messrs. 
II.  Todd  and  Son  for  furnishing  the  electrical  engineer's  office. 

Tenders  Received. — The  Gas  Committee  of  the  Aberdeen 
Town  Council  have  received  seven  tenders  for  the  supply  of  two 
new  engines  and  dynamos  required  for  the  electric  light  extensions. 
The  highest  tender  was  £3,800.  The  tenders  have  been  submitted 
to  Prof.  A.  B.  W.  Kennedy  for  consideration. 

Sale    i:v    Auction. The   date    of    the   sale    by   auction   by 

Messrs.  Wheatley  Kirk,  Price  and  Goulty  at  the  Deptford  Central 
Lighting  Station,  Stowage  Wharf,  Deptford,  S.E.,  of  a  quantity 
of  surplus  plant  and  stock,  for  the  London  Electric  Supply  Cor- 
poration (Limited),  has  now  been  fixed  for  December  19th,  at  10  for 
11  o'clock.     The  lots  include  a  large  variety  of  plant  and  material. 

Plant  for  Sale. — The  Brighton  and  Hove  Electric  Light  Com- 
pany (Limited),  announce  for  sale  the  whole  of  their  plant, 
machinery,  and  stock,  at  Brighton,  including  engines,  boilers, 
dynamos,  converters,  meters,  cables,  instruments,  and  apparatus, 
&c.  Some  further  particulars  are  given  in  our  advertisement 
columns,  and  all  information  can  be  obtained  of  Mr.  G.  C.  Sneath, 
44.  Gresham  street,  London,  E.C. 

Liquidation. — In  the  case  of  the  South  Staffordshire  Tramways 
Co.,  Mr.  Buckley,  Q.C.,  who  appeared  in  support  of  the  petition 
of  Messrs.  W.  Smallman  and  others,  trade  creditors,  for  a  com- 
pulsory order  to  wind  up  the  Compxny,  said  that  in  May, 
1893,  Mr.  Justice  Kekewich  heard  a  debenture-holders'  action, 
and  appointed  receivers  and  managers.  Gn  November  21st 
last  he  discharged  the  order  as  to  managers,  and  appointed 
Mr.  Sully  side  receiver.  This  put  the  receipt  of  the  takings 
in  the  hands  of  the  Directors,  and  they  now  had  filed  an 
affidavit  which  practically  confessed  insolvency.  Mr.  Theobald, 
for  the  Electric  Construction  Company,  who  had  supplied  the 
electrical  plant,  Ac,  said  his  Company  had  only  received  01. 
out  of  9  1.  per  mile  agreed,  and  there  was  still  a  large  sum  due. 
He  supported  the  petition.  Mr.  Swinfen  Eady,  Q.C.,  opposed  the 
petition  on  behalf  of  the  Company.  .Mr.  Justice  Williams  said  the 
debts  of  the'  petitioners  were  small  trade  debts,  and  lie  did  not  see 
why  the  Directors  should  not  piy  them  now  they  had  the  manage- 
ment of  the  Company  in  their  own  hands.  The  tramway  was  going 
on,  and  money  coming  in  daily.  He  should,  however,  require  to 
hear  more  all  mi  the  petition,  because  he  was  not  satisfied  it  was  a 
bondfidi  trade  creditors' petition.  In  the  result,  the  petition  was 
ad  journed  fi  C  a  week. 

\  I- en  1  ■■  1  m  1  ST.  Mr.  Charles  II.  Teaman  lias  been  appointed  l>\ 
the  Cardiff  Corporation  superintendent  al  the  electric  lighting 
worl    . 

Appointment  Vacant,  The  Vlanchestei  Corporation  require 
for  theii  elect]  c  worl    an  1    n  tan!  at  a  salary  of  £2.  1"    perweek. 

Applications  mu     1 it   in  by  the  15th  inst.     Same  further  par 

ire  given  in  our  advertisement  columns. 

Dissolutions  oi  Partnership.  The  partnership  between 
\l<  rs.  Judd  and  Saswell,  elci  rii  '  and  general  engineei  . 
Watling- street  Works    Leicester,  has  been  dissolved. 

Me    1      1    wrie  ind  Jaclt    m,  consulting  engineers  and 

cians,  59  and  60,  Chancer]  lane,   I.  ndon,   W.C.,  have  dis 

sol\  id  pari  niTship. 

Hi. mu \  m hi  '  '1  1  ii  1        0  J  business  the  N  ilder 

and   11 11  tin  truction  Syndicate  (Limited)  have  transferred 

t  heir  <  iffice    to  47,  ,  L  ndi  m,  S  w  .  to  ■-■■  hich 

it  is  desired  all  oommuni  be  sent.     The 

1  In  1  e,  »  here  the   pace  hithi  rtou 
offict    lias  been  converted  into  additions  The  Syndi- 

cate have  opened  a  branoh  office  al  33,  Old  Broad-street,  B.C. 


Agency. — Messrs.  F.  Butzke  and  Co.,  of  Berlin,  have  appointed 
Mr.  (!.  Straus  representative  for  their  manufactures  for  Great 
Britain.  Messrs.  Butzke's  specialities  include  all  kinds  of  tele- 
graph and  telephone  apparatus  and  accessories. 

The  Lime  Street  Telephone  Exchange. — The  National  Tele- 
phone Company  announce  that  any  subscriber  to  their  metropolitan 
system  can  obtain  a  permit  to  view  the  nesv  Lime-street  Exchange 
recently  opened,  by  applying  to  the  metropolitan  manager,  Mr.  A. 
Calder,  58  and  59,  London- wall,  E.C. 

The  "  Stentor  "  Telephone. — The  International  Electric  Com- 
pany, of  55,  Red  Cross-street,  Barbican,  E.C,  send  particulars  of 
the  "  Stentor  "  telephone,  which  is  claimed  to  be  both  cheap  and 
of  best  quality.  The  telephone  is  well  made,  and  is  neat  in  appear- 
ance and  simple  in  construction.  It  is  provided  with  a  very  sensitive 
granular  microphone,  which  can  be  worked  for  short  distances  on 
one  cell.  Included  in  the  printed  particulars  issued  by  the 
Company  are  a  number  of  diagrams  of  circuits. 

Telegraph  Insulators  for  Russia. — A  recent  decision  of  the 
Russian  Customs  Department  is  to  the  effect  that  all  porcelain 
telegraph  insulators  fastened  to  iron  hooks  imported  into  the 
country  are  to  be  cleared  under  Section  153,  the  duty  being  from 
1'40  to  2  20  roubles  gold  per  pood,  according  to  weight. 

Wiring  and  Fittings  Regulations. — Mr.  C.  H.  Wordingham 
electrical  engineei'  to  the  Manchester  Corporation,  has  compiled  a 
set  of  regulations  for  wiring  and  fittings,  which  are  issued  in  a 
handy  form  for  consumers  on  the  Corporation's  lighting  mains. 
We  find  that  the  charge  for  meters  is  below  that  charged  in  London, 
a  5-ampere  meter  being  charged  at  3s.  6d.  per  quarter,  increasing 
for  a  150-ampere  meter  to  6*.  6d.  per  quarter.  In  the  conditions 
of  supply  notice  is  given  that  the  Corporation  will  pay  interest  at 
the  rate  of  4  per  cent,  per  annum  on  every  sum  of  10s.  deposited  as 
security  for  payment  of  electric  current  accounts  for  every  six 
months  during  which  the  amount  remains  with  the  Corporation. 

Chronograph. — Mr.  R.  W.  Paul  is  introducing  a  stop-watch  for 
the  use  of  students  and  general  experimenters  who  require  a  simple 
and  cheap  means  for  timing  to  one-fifth  of  a  second.   A  good  chrono- 


graph watch  is  liable  to  be  injured  by  general  work  in  a  laboratory, 

and  this  stop  watch,  which  reads  up  to  !••  minutes,  ought  to  be 
very  useful.  Both  the  seconds  and  the  minute  hands  stop  and  fly 
back. 

A1.1  mimi  \t  SOLDER.  Another  secret  aluminium  solder  has  been 
invented  by  M.  Ludwig  Oliven,  and  is  being  introduced  by  the 
British  Aluminium  Company.  We  do  not  believe  that  the  supposed 
difficulty  in  soldering  aluminium  has  been  any  obstacle  to  the  intro- 
duction and  popular  nse  of  this  metal.     We  are  informed  that  no 

less   than   eight    patents   were    taken    OUt    for   BUCh    solders  during 

lai  year.  One  chemist  and  engineer  of  our  acquaintance,  who 
never  could  discover  where  the  difficulty  lay,  has.  we  understand, 
al   li      discovered  what  there   is   to   patent  in  his  own  process. 

The  most  successful  aluminium  solder  will  probablj  be  the  one 
which  is  most  easy  to  use. 

T Comw u    '    The   Commercial    Cable    Company   are 

justly  proud  of  the  auooess  achieved  by  their  new  cable.  In  a 
circular  to  hand  it  is  pointed  out  that  in  December,  1884,  15 seconds 
were  required  to  despatch  a  communication  from  London  to  New 
if  or!   over  tl Id  Commercial  cables  j  whereas  in  October,  is'.u,  a 

Mlliilal    1  1  lal  ol  |       'ill'  '1    Ul    i    Hi'  1     I"     n      deS]  'at  idled  ill 

aids. 

Calendars  fob  L895.  The  Direct  United  States  Cable  Com- 
pany again  issue  a  useful  tear  off  pad  oalendar  for  the  coming 
year,  upon  which  is  printed  in  colours  a  map  show  ing  the  Company 'a 

cables  and  connections. 
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Belfast.  —  In  reply  to  a  question,  Mr.  Alderman  Pirrio  said  that 
the  Electric  Lighting  Committee  expected  that  the  current  would  lie 
ready  to  be  Bupplied  in  January.  They  had  applications  for  about 
2,500  lamps,  out  oi  the  capacity  of  the  station  for  8,000. 

Birmingham.  The  report  of  the  Gas  Committee,  presented  to 
the  City  Council  on  Tuesday,  announced  a  reduction  in  the  price 
of  gas  by  3d.  per  thousand,  reduoing  the  maximum  price  to  2s.  7d. 
and  the  minimum  to  2s.  3d.  per  thousand  for  private  lighting  and 
Is.  Id.  for  public  lighting,  no  charge  for  meters  being  made  by  the 
Corporation.  In  moving  the  adoption  of  the  (las  Committee's 
report,  Mr.  Alderman  Pollock,  who  is  evidently  a  gas  enthusiast, 
concluded  his  remarks  by  stating  that  "he  hopod  the  conductors 
of  all  large  institutions  in  Birmingham,  and  especially  of  those 
fostered  by  the  City  Council,  would  think  twice  before  satisfying 
the  craze  for  electric  lighting  while  they  had  at  their  command  a 
light  equally  good,  if  not  superior,  supplied  from  their  own  works 
at  one-fourth  the  cost."  As  Mr.  Pollock's  remarks  were  greeted 
with  applause,  it  is  reasonable  to  suppose  that  his  fellow-councillors 
were  convinced  of  the  accuracy  of  his  figures. 

BOLTON.  —  At  the  last  meeting  of  the  Gas  and  Electricity  Com- 
mittee if  the  Corporation  the  electrical  engineer  was  instructed  to 
arrange  for  the  requisite  mains  to  be  laid  for  the  supply  of  elec- 
tricity to  premises  in  Acresfield  and  Mawdsley-street.  The  engineer 
was  also  instructed  to  make  inquiries  and  report  as  to  the  laying  of 
further  services  by  the  workmen  in  the  Committee's  department. 
Alderman  Miles  and  Councillor  W.  Cooper  were  requested,  along 
with  the  engineer,  to  consider  and  report  upon  the  alterations  which 
it  was  desirable  to  make  to  the  electric  lamp  on  the  Town  Hall- 
square. 

Brighton. — At  yesterday's  meeting  of  the  Town  Council  the 
Lighting  Committee  submitted  a  report  received  from  the  Corpora- 
tion's electrical  engineer  with  reference  to  the  extensions  which  he 
considers  it  will  be  necessary  to  make  during  the  ensuing  year,  to 
the  generating  station  and  plant,  in  order  to  cope  with  the  increas- 
ing demand  for  the  supply  of  electric  current  throughout  the 
borough.  Mr.  Wright's  report  states  that  whereas  in  1891  the 
number  of  lamps  connected  was  5,706,  in  1892  the  total  was 
11,229,  an  increase  of  5,523  ;  in  1893,  17,700,  an  increase 
of  6,531;  and  in  1894,  28,000,  an  increase  of  10,240;  this 
last  total  being  exclusive  of  the  10,000  lamps  taken  over 
from  the  Brighton  and  Hove  Company.  Assuming  the  rate  of 
increase  during  the  past  year  will  continue,  it  is  estimated  there 
will  be  connected  to  the  system  in  the  winter  of  1895  something 
like  48,000  lamps,  and  that  in  that  year  the  sale  of  electricity  will 
be  about  one  million  units,  representing  at  present  prices  a  revenue 
of  about  £25,000.  As  the  present  works  are  just  sufficient  to  supply 
this  winter's  demand,  the  necessity  of  extensions  being  made  during 
the  next  year  will,  it  is  remarked,  be  obvious.  It  is  proposed  that 
these  extensions  should  be  regarded  as  part  of  the  general  scheme 
for  ultimately  bringing  up  the  generating  capacity  of  the  North- 
road  central  station  to  supply  about  200,000  lamps,  which  is  about 
the  limit  it  is  considered  advisable  to  supply  from  that  site.  The 
extension  now  recommended  includes  the  erection  of  new  chimney 
shaft  200ft.  high,  a  second  boiler  house,  and  an  enlargement  of  the 
engine-room  to  double  the  present  size  ;  and  the  addition  of  six 
boilers,  two  steam  dynamos,  &c.  This  additional  machinery  will 
provide  for  an  increase  in  the  number  of  lamps  supplied  from  the 
generating  station  from  38,000  8-c.p.  lamps  (22,800  alight  at  one 
time)  to  02,000  8-c  p.  lamps,  of  which  37,200  may  be  alight  at  the 
same  time,  still  maintaining  one-fifth  of  the  power  in  reserve.  It  is 
recommended  that  a  loan  of  £42,000  be  obtained  for  a  period  of 
40  years  to  defray  the  cost  of  the  proposed  works,  the  estimate 
including  an  item  of  £1,000  for  mains  for  street  lighting  purposes. 

Bristol. — As  evidence  of  the  desire  of  the  ordinary  public  to 
become  acquainted  with  at  least  the  elementary  principles  of  the 
electric  current,  it  is  interesting  to  point  to  the  discourse  of  the 
Dean  of  Bristol  before  a  large  audience  of  the  Y.M.C.A.  at 
Bristol.  The  Dean  did  not  profess  to  know  a  great  deal  of  his 
subject  ;  but  in  a  gossipy  way,  illustrated  by  views  thrown  on  a 
screen  by  limelight,  he  dealt  with  a  variety  of  electrical  phenomena. 

The  Roman  Catholic  Church  in  Victoria-street,  Bristol,  is  to 

be  lighted  electrically.  The  Guildhall  will  also  be  shortly  lighted 
by  electricity,  to  be  followed,  doubtless,  by  many  other  institutions 
in  the  city. 

'Bus  Lighting. — A  new  line  of  London  'busses,  running  between 
Waterloo  Station  and  Baker-street,  via  Westminster  Bridge, 
<  'haring  Cross,  Piccadilly,  Bond-street,  and  Orchard-street,  are  to 
be  htted  with  electric  lamps. 

Cardiff.— At  a  special  meeting  of  the  Lighting  and  Electrical 
Committee  of  the  Corporation  last  week,  after  tin-  appointment  of 
Mr.  Yeaman  to  the  post  of  superintendent  at  the  electric  lighting 
works,  Mr.  W.  H.  Massey  explained  that  the  recent  variations  in 
the  electric  light  were  due  to  experiments  made  by  tie-  contractors. 
The  switching  on  of  the  current  for  the  public  lamps  had  been 
i  without  his  knowledge,  and  he  Strongly  objected  to  an 
attempt  being  made  to  li-ht   the  town  before  the  gear  was  quite  in 


order.  The  stoppages  complained  of  had  been  partly  due  to 
certain  irregularities  in  connection  with  one  of  the  engines.  The 
Committee  ultimately  decided,  on  Mr.  Masse]  ndation, 

that   no   further  experiments  should   be   made  with   bl 
lamps  at   night  until  the  necessary  switching  gear  and   resistance 
frames  wero  ready. 

Chester.  Mr.  W.  .1.  Bird  Clerke,  M.Iust.C.K.,  held  a  Local 
Government  Board  inquiry  on  Wednesday  with  reference  to  the 
application  of  the  Corporation  for  sanction  to  borrow  625,000  for 
electric  lighting  purposes.  There  was  no  opposition  raised  to  the 
proposal,  and  the  result  of  the  inquiry  will  be  published  shortly. 

Church  Lighting.  -The  new  John  Knox  Presbyterian  Church, 

NewcaBtle-on-Tyne,  is  to  be  illuminated  electrically. 

Club  Lighting.—  The  Bacup  Liberal  Club  has  been  fitted 
throughout  for  the  electric  light,  the  work  having  been  carried  out 
by  Messrs.  Matthews  and  Yates  (Limited),  under  the  superinten- 
dence of  their  electrical  engineer,  Mr.  T.  G.  Slater. 

Dover. — The  local  gas  company  have  recently  been  invited  to 
send  in  the  terms  upon  which  they  are  prepared  to  accept  the 
renewal  of  the  contract  for  lighting  certain  of  the  Dover  public 
lamps,  more  particularly  in  connection  with  the  substitution  of 
incandescent  gas  burners  for  those  now  in  use.  It  would  appear 
that  since  the  introduction  of  the  electric  light  into  Dover  the  gas 
company  have  adopted  a  less  severe  tone  in  dealing  with  the 
Dover  Corporation,  and  this  was  strongly  insisted  upon  by  the 
Mayor  of  Dover  at  the  meeting  of  the  Council  held  last  week. 
He  pointed  out  that  when  the  electric  lighting  company  was 
first  spoken  of  it  was  laughed  at,  but,  when  it  was  found  that 
the  townsmen  were  in  earnest,  the  first  step  taken  by  the 
gas  company  was  to  lower  the  price  of  their  commodity,  and, 
that  now  the  time  comes  for  renewing  the  contracts,  and  they 
are  holding  out  still  further  inducements  to  the  Corporation.  Thi 
being  so,  the  Mayor  asked  the  Council  to  extend  a  little  indul- 
gence to  the  new  electric  lighting  company,  as  it  was  undoubtedly 
the  advent  of  that  concern  which  had  brought  the  gas  company  to 
its  senses.  The  Mayor's  contention  as  to  the  past  action  of  the  gas 
company  was  challenged  by  several  speakers  ;  but,  in  the  end,  his 
proposal  that  the  question  of  the  renewal  of  the  contract  with  the 
gas  company  for  certain  of  the  public  lamps  should  be  reserved 
for  the  next  meeting  of  the  Council  was  approved. 

Fareham. — A  Local  Government  Board  inquiry  is  being  held 
to-day  (Friday)  on  the  proposal  of  the  Local  Board  to  borrow 
£7,000,  for  the  purpose  of  purchasing  the  local  electric  light 
company's  undertaking.     The  inquiry  commences  at  11  o'clock. 

Fermoy. — The  Town  Commissioners  have  received  from  Mr. 
Tomlinson,  the  engineer  to  the  Bray  Electric  Lighting  Company, 
a  report  on  the  subject  of  the  introduction  of  the  electric  light  for 
Fermoy.  Mr.  Tomlinson,  in  his  report,  deals  fully  with  the  ques- 
tion of  public  and  private  supply.  He  estimates  that  £7,000  would 
be  required  to  provide  a  self-paying  plant,  the  earning  power  of 
which,  on  the  low-pressure  system,  he  estimates  would  be  £1,400 
per  annum,  and  the  annual  up-keep,  including  interest,  £900  per 
annum.  Taking  the  same  capital  sum,  and  adopting  the  high- 
pressure  alternating  system,  he  considers  the  possible  earning 
power  of  the  plant  would  be  about  £900  per  annum,  and  the  annual 
expenses  about  £1,000.  Mr.  Tomlinson  advises  the  Commissioners 
to  preface  any  further  action  in  the  matter  by  a  canvass  of  the  town, 
and  by  negotiations  with  the  owners  of  the  water  power  which  is 
available  in  the  district. 

Fleetwood.— A  Local  Government  Board  inquiry  has  been  held 
here  in  reference  to  an  application  by  the  Improvement  Commis- 
sioners for  power  to  borrow  nearly  £12,000  for  electric  lighting 
purposes.  The  application  was  opposed  by  the  railway  company, 
I  Mil  was  supported  by  the  Local  Tradesmen's  Association. 

GLASGOW. — As  previously  announced,  the  street  cars  in  this  city 
are  to  be  lighted  electrically,  and  the  work  of  placing  the  fittings 
in  the  new  cars  is  progressing  satisfactorily.  It  is  expected  that 
within  the  next  few  weeks  the  work  will  be  completed,  and  the 
whole  of  the  new  cars  will  be  supplied  with  the  electric  light.  The 
work  is  being  carried  out  by  Froggatt's  Electric  Lighting  Company, 
and  will,  when  finished,  consist  in  the  equipment  of  350  cars,  for 
which  a  stock  of  2,800  accumulators  will   be  provided,  and  have  all 

been  specially  made  for  this  contract. The  Merchant's  1  louse  is 

a  large  block  of  buildings  in  this  city,  and  it  his  been  decidi 

adopt  electric  lighting  both  for  the  public  and  private  n s  under 

the  superintendence  of  Dr.  J.  T.  Botb  mley,  the  wiring  work  being 
placed  with  Messrs.  Anderson  and  Munro. 

Ilsi d    London,  N.W.)  -The  prop  electric  light- 

mmittee   to  light   the   Town   clock,  at    the    Fire  Brigade 
station,  by  electricity  has  been  deferred  for  future  consider 
A  considerable  extension  of  the  lighting  mains  has  been  decided 
.!    Dalebam-gardens  at  a  cosl  of  £308,  and  from  the  junc- 
tion of  Gayton-road  and  High-street  to  the  Vestry  Hall  a' 
of  £1,050 
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Hanlky. — At  the  meeting  i  f  the  Town  Council,  on  Tuesday, 
correspondence  was  read  from  the  Brush  Company,  stating  that 
with  regard  to  the  plant  and  apparatus  supplied  to  the  electricity 
works,  it  was  desired  that  the  equipment  of  these  works  should 
give  entire  satisfaction,  and  the  Company  agreed  to  a  proposal  to 
send  one  of  their  engineers  to  supervise,  and  lie  responsible  for, 
the  running  of  the  plant  for  a  month,  in  order  to  show  that  it  was 
in  good  working  order. 

Harrow. — In  reference  to  a  Trade  Note  which  appeared  in  our 
last  issue,  some  correction  is  necessary.  The  position  of  affairs  at 
Harrow  is  as  follows  : — The  Local  Authority,  having  considered  the 
question  of  electric  lighting,  decided  to  invite  tenders.  A  specifica- 
tion was  drawn  up  by  Mr.  W.  C.  C.  Hawtayne,  and  sent  to  ten  of 
the  leading  firms  of  electrical  contractors.  After  carefully  con- 
sidering the  tenders  sent  in,  the  Board  decided  that  the  tender 
of  Messrs.  Crompton  and  Co.  was  the  most  suitable,  and  they 
accepted  the  same  provisionally.  Promises  of  support  of  the 
Board's  scheme  were  received  from  the  house  masters  of  Harrow 
School  and  others,  and  the  Board  wrote  to  the  head  master 
to  ascertain  if  the  governors  of  the  school  would  introduce  the 
light  into  the  school  buildings.  The  head  master  replied  that 
the  governors  would  be  prepared  to  favourably  consider  the  pro- 
posal for  lighting  the  chapel,  library,  and  other  school  buildings, 
provided  they  received  from  the  Board  full  particulars  as  to  the 
probable  cost  of  the  lighting.  Messrs.  Crompton  and  Co.'s  tender 
to  the  Local  Authority  was  for  generating  plant,  mains,  and  street 
lighting,  and  has  nothing  to  do  with  the  lighting  of  the  school 
buildings,  as  would  appear  from  our  Note. 

Hospital  Liohtixg. — The  governors  of  the  London  Hospital 
have  discussed  the  question  of  the  introduction  of  the  electric 
light,  and  have  decided  to  take  no  further  steps  in  the  matter 
unless  the  Whitechapel  Local  Board  should  establish  a  system  of 
supply,  in  which  case  the  committee  appointed  to  consider  the 
subject  are  disposed  to  recommend  its  adoption.  The  same 
question  was  not  so  summarily  dismissed  some  time  ago  by  the 
governors  of  the  Middlesex  Hospital,  who  have  adopted  the 
electric  light  throughout  their  extensive  range  of  buildings,  and 
Lord  Sandhurst,  at  the  last  meeting  of  the  Board,  spoke  of  the 
great  benefits  derived  from  the  installation  of  the  electric  light 
two  or  three  years  ago.  He  said  everybody  knew  a  certain  amount 
of  cleaning  was  necessary  in  an  hospital  as  in  a  private  house,  and 
owing  to  the  use  of  electric  light  instead  of  gas  they  last  year  saved 
some  hundreds  of  pounds  in  the  cost  of  cleaning  alone. 

Jersey. — A  meeting  has  been  held  in  the  Central  Hall,  Don- 
street,  of  the  principal  residents,  with  the  view  of  establishing 
a  local  electric  light  company  for  Jersey.  A  Committee  was 
appointed  to  consider  the  subject,  aud  will  report  to  a  future 
meeting. 

Journalistic  Enterprise. — Owing  to  the  success  achieved  in 
previous  years,  the  proprietors  of  the  Westt  rn  Morning  News  have 
again  issued  a  Christmas  number,  consisting  of  no  less  than  4S 
large  folio  pages,  in  a  coloured  wrapper,  for  one  penny.  The  pro- 
prietors and  their  energetic  manager,  Mr.  Ernest  Croft,  are  to  be 
complimented  upon  the  success  of  their  venture. 

Kendal.  — The  Electric  Lighting  Commit  tee  appointed  to  consider 
the  subject  of  electric  lighting  for  the  district  have  recommended 
that  the  Council  do  not  at  present  offer  any  opinion  on  the  pro- 
posal of  the  Windermere  and  District  Company  for  lighting  the 
district  by  electricity  until  further  information  is  provided.  This 
is  another  case  where  the  services  of  a  competent  lecturer  can  be 
recommended. 

Lambeth  (London,  S.B.),  The  General  Purposes  ( lommittee  of 
the  Vestry  have  received  from  Mr.  Fyl'e,  I  lie  owner  of  Electric- 
avenue,  Brixton,  an  oiler  to  hand  over  that  thoroughfare  to  the 
parish.  Mr.  Fyfe  is  well  known  in  connection  with  the  electric 
lighting  industry,  and  Electric  avenue  has  been  brilliantly  illu- 
minated with  the  electric  light  for  some  years  past.  The  terms 
offered  by  .Mr.  Fyfe  were  accepted  by  the  Vestry,  subject  to  slight 

inoditicat  ions. 

I, ion  in  .Mr.  Ernest  Scott,  chief  draughtsman  of  the  Electric 
Construction  Company  at  Wolverhampton,  delivered  an  interest- 
ing lecture  on  "Electricity"  in  Queen-street  Chapel,  vVolver 
hampton,  on  Tuesday  evening  last.  The  lecturer  ivas assisted  with 
lantern  views  and  diagrams,  and  i  he  led  ore  pro>  ed  a  gr<  ai  success. 

Leeds.     This  i    tin   tii f  year  for  Local  Authorities  to  evinci 

a  special  interest    in  the  tramwaj  question,  and   it 
noticeable  thai    the  po    ibilitj  ol   u  ili  ing  electricity  a    a   motive 
lias  occupied  the  attention  cot  pora 

lions  in  1 1 -        '    i       d  tncil  of  1  reeds 

was  engaged  in  the  dii I   11     tramwaj    cl authorised 

the  promotion  oi  a   Bill  in  the  next    1   sion  ol   Parliament   for  1  he 
development    of   the   tramways   ol    thi    eitj       Tl      objectionable 

feature  of  the  discussion  was  the  prevailin a  1 nj    I   the 

councillors  that    tl btaining    of    powoi      to    own   the   tramway 

ij  beni  doe    not  lit   the  Corporation  to  use  1  hose  powers ;  but 

guards  the  public  inten  bI  again  ;  i" M  ,!i  (>n,tei  1  1 


Liverpool. — The  Managing  Director  of  the  Hall  Electrical  Com- 
pany (Limited)  writes  complaining  of  the  unreasonable  delay  which 
the  firm  and  their  clients  experience  in  obtaining  the  Health  Com- 
mittee's permits  for  service  lines.  It  would  appear  that  in  two 
cases  referred  to  the  Company's  clients  have  been  waiting  a  month 
for  permission  to  have  the  light  connected. 

Mill  Lighting. — The  electric  light  has  recently  been  introduced 
into  Xewby  Mill,  Rimington-by- Walton,  and  has  proved  a  great 
success  ;  7o  incandescents  are  used. 

Moss  Side. — The  Manchester  Suburban  Electric  Supply  Com- 
pany is  being  formed  to  supply  electric  current  in  this  district. 

Xi:w  astle-on-Tyne. — At  the  last  meeting  of  the  Town  Council 
a  special  committee  was  appointed  to  consider  the  desirability  of 
the  Corporation  undertaking  the  lighting  of  the  city  by  electricity, 
and  in  this  connection  it  was  ordered  that  a  special  report  on  the 
subject  of  electricity  as  a  motive  power  by  a  Chester  firm  should 
be  printed  and  circulated  amongst  the  members  of  the  Corporation. 

The   Corporation  have   this  week  endeavoured  to   quash  the 

application  for  a  Provisional  Order  for  the  establishment  of  cable 
tramways,  as  many  of  the  members  were  disposed  to  anticipate 
some  future  betterment  through  the  introduction  of  electricity  as  a 
motive  power  for  the  local  lines,  and  after  two  divisions  the  motion 
approving  cable  tramways  was  only  carried  by  a  majority  of  one. 

Pontefract. — Owing  to  the  inadequate  means  of  communication 
between  Pontefract  and  Featherstone,  the  Pontefract  Corporation 
have  recently  considered  the  question  of  supporting  the  movement 
for  an  electric  tramway  between  these  districts.  Mr.  Councillor 
McGowan  stated  at  the  last  meeting  of  the  Board  that  he  had  made 
inquiries  and  considered  the  scheme  quite  feasible.  The  plant  at 
the  Corporation's  disbanded  Tanshelf  waterworks  would  provide 
the  motive  power,  and  there  were  very  few  difficulties  to  overcome. 
The  whole  question  was  referred  to  the  Markets  and  Highways 
Committees  for  their  consideration  and  report. 

Portsmouth. — The  extensive  premises  owned  by  the  Royal 
Sailors'  Home  in  Oueen  street,  Portsea,  have  now  been  completely 
installed  for  the  electric  light.  Mr.  Grossmith,  of  LTnion-street, 
Portsmouth,  has  had  the  work  in  hand,  under  the  supervision  of 
Mr.  D.  S.  Strang.  The  o42  cabins  with  which  the  building  is 
provided  have  not  yet  been  completely  fitted,  but  this  work  is  in 
hand. 

Salford. — In  reply  to  a  question,  Mr.  Holland  (Chairman  of  the 
Gas  Committee)  stated  at  the  last  meeting  of  the  Town  Con  d 
that  householders  need  not  expect  to  have  the  electric  light  this 
winter,  as  the  contractors  appeared  to  be  hopelessly  behind  time. 
The  Committee  have  fixed  the  charge  for  electric  current  at  7d.  per 
unit.  Mr.  Alderman  Dickins  appeared  to  derive  some  satisfaction 
from  the  statement  made,  but  it  is  more  than  probable  that  the 
contractors  may  have  something  to  say  on  the  subject. 

Ship  Lighting. — At  Orecnock  the  steamer  "  Beamer  "  is  under- 
going overhaul  and  refit,  and  Mr.  R.  S.  Gilmour  is  adding  a 
complete  electric  lighting  plant  for  the  vessel,  consisting  of  a 
"Taunton  "  dynamo,  &c.  Two  submarine  lamps  of  2<X)  c.p.  each 
are  included  in  the  ship's  equipment,  and  are  intended  for  the  use 
of  divers. 

Thumb  Readi  Reckoner.  .Mr.  Henry  Fronde,  of  the  Oxford 
University  Press,  has  issued  a  neat  thumb  ready  reckoner  for  tho 
waistcoat  pocket,  which  contains  calculations  from  ,'lVth  of  a  penny  to 
l'.'.s.  '.G..  together  with  interest  and  discount  tab'os,  &C.,  &c. 

Tin-:  Arc  Light  fob  Photographic  Purposes, — At  a  meeting 

of  the  Oxford  Camera  Club  last  week  Mr.  Ilardie  McLean  gave  an 
interesting  demonstration  to  the  members  of  the  use  of  the  arc 
lamp  in  photography.  Several  lamps  were  shown,  the  first 
being  the  Davenport  lamp,  manufactured  by  Mr.  Steward,  of  tho 

Strand,  London,  and  which  was  described  in  a  recent  issue  of  The 
Ian  :  tie  next  was  a  lamp  made  by  Messrs.  Newton  and 
Co.,  of  Fleet  street,  London  ;  and,  finally,  a  pair  of  lamps  made 
by  Mr.  Borland,  oi  Leeds.  The  object  of  thi  demonstration  was 
to  show  the  advantages  and  disadvantages  of  the  electric  over  tho 
oxy-hydrogen  light,  and  we  understand  that,  as  a  result  of  the 
demonstration,  the  club  intend  in  future  to  use  the  electric  light 
on  their  "  lantern  nights."  The  current  required  for  the  demon- 
stration was  supplied   by  the  Oxford  Electric  Company,  free  of 

1  si  1]  1:.  in!  mi   Telephone   Cables,     )■'<■<    some  time  past  tho 

v il  Telephone  Company  have  been  in  correspondence  with 

the  si.  Saviour's  (London,  S.E  )  Board  of  Works,  in  an  endeavour 
1  > obtain  permission  for  laying  their  telephone  cables  underground  ; 
imi,  notwithsl  inding  tho  increasing  necessity  for  tins  permission,  it 
lias  hem  refu  1 

w  w;\iis ,1 1  1;.      \t  a  Bpecial    meeting  of  the    Local  Board  last 
presented  a  report  dealing  with  the    1 
scheme,  associated  with  which  is  a  scheme  for  utilising  water  power 

in no  1  ion  with  a  centra,]  Btfttion  for  supplying  the  district  with 

electrii  curri  nl 
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Wii.i-  (Somerset).  A  proposal  for  adopting  the  electric  light 
for  the  district  was,  at  the  last  meeting  of  the  Town  Council, 
referred  to  a  special  committoe. 

Worcester. — At  the  last  meeting  of  the  City  Council  i lie  Elec- 
tricity Committee  recommended  that  advertisements  be  issued  for 
an  electrical  engineer  to  take  charge  of  the  electric  lighting  works 
at  a  salary  of  £'L'0O  per  annum.      This  was  approved. 


COMPANIES'    MEETINGS    AND     REPORTS. 

Tramways  Company  of  France  (Limited). 

An  extraordinary  general  meeting  of  tin-  shareholders  of  this  Company 
was  held  en  Monday  last  at  the  Cannon-street  Hotel,  London,  E.C.,  under 
the  presidency  oflird  R.  11.  Browne,  the  Chairman  of  the  Company.  The 
meeting  was  called   for   the  purpose  of    considering  resolutions   for   the 

increase  of  the  capital  of  the  Company  by  the  creation  of  15.000  new  Pre- 
ference shares  of  £10  each,  entitled  to  a  cumulative  dividend  of  6  per  cent, 
per  annum,  and  for  authorising  the  Directors,  if  they  should  think  fit,  to 
sell  the  7,094  shares  of  500f.  each  in  the  Rouen  Tramways  Company, 
belonging  to  the  Tramways  Company  of  France,  for  such  sum  a 
satisfying  or  providing  for  the  liabilities  of  the  latter  Company,  shall  be 
50s,  per  share  on  the  14,248  issued  shares  of  the  < lompany. 

The  CHAIRMAN  proposed  the  resolutions,  and  explained  the  rei 
the  course  proposed,  viz.,  the  substitution  of  electric  traction  for  horse- 
power. For  some  months  past  tramways  had  been  very  successfully 
worked  at  Havre  by  means  of  electricity,  and  there  was  in  Rouen  and  other 
parts  of  France  a  strong  feeling  in  favour  of  that  system.  If  they  did  not 
adopt  the  electric  system  at  Rouen  they  were  threatened  with  serious 
opposition.  It  was  expected  that  permission  would  be  giveu  by  the  autho- 
rities to  use  overhead  wires,  and  the  Company  had  made  an  application 
for  an  extension  of  the  term  of  the  concession  for  26  years,  making  in  all 
50  years  to  run  from  the  present  time.  The  Directors  thought  this  appli- 
cation was  likely  to  be  granted  if  electric  traction  were  adopted. 

After  a  short  discussion  the  motion  was  carried. 


NEW  COMPANIES.  STATUTORY  RETURNS,  &c. 


FULGUR  ELECTRIC  LIGHTING  COMPANY  (LIMITED).— This  Company 
was  registered  on  December  1st,  with  a  capital  of  £7  in  £1  shares,  to 
acquire  from  "Le  Fulgur,  Societe  Anonyme  d'Eclairage  Electrique,"  the 
patent  No.  9,689  of  1891,  for  ''An  apparatus  for  primary  batteries"  for 
Great  Britain  and  Ireland  ;  to  generate,  produce,  store,  accumulate,  and 
distribute  electricity,  electromotive  force,  or  other  similar  agency  for  the 
purpose  of  lighting  omnibuses,  tramcars,  boats,  vehicles,  public  or  private 
buildings,  mines,  ships,  lighthouses,  railways,  &c.  ;  to  acquire  the  right  to 
use  or  manufacture  and  put  up  telephones,  telegraphs,  electric  bells,  and 
other  electrical  apparatus,  and  to  carry  on  the  business  ot  electricians. 
mechanical  and  electrical  engineers  and  manufacturers,  electric  light  con- 
tractors, and  electrical  apparatus  manufacturers.  The  subscribers  (with 
in.'  -hare  each)  are  :  J.  B.  Gilbert,  H.  P.  Herbert,  W.  E.  Haushaw,  T.  P. 
Gilbert,  J.  P..  Hutchinson,  J.  Putney,  and  G.  West. 

NATIONAL  ELECTRIC  ENGINEERING  COMPANY  (LIMITED).— This 
Company  was  registered  on  November  29th,  with  a  capital  of  £5.000  in 
£1  shares,  to  acquire  and  take  over  as  a  going  concern  the  business  of  elec- 
trical engineers,  carried  on  by  Arthur  C.  Cockburn  and  I  louglas  C.  Bate  at 
London  and  Manchester,  to  manufacture  and  sell  gas,  electric,  and  scientific 
apparatus  and  instruments  :  to  construct  and  fix  pipes,  cables,  wires, 
accumulators,  lamps,  and  works  ;  and  to  carry  on  the  business  uf  gas, 
electrical,  mechanical,  metallurgical,  and  chemical  engineers  and  manu- 
facturers, electric  light  contractors,  and  suppliers  of  gas  and  elei 
The  first  Directors  are  Arthur  C.  Cockburn  and  Douglas  C.  Bate. 


CHLORIDE  ELECTRICAL  STORAGE  SYNDICATE  (LIMITED).  —  The 
annual  return  of  this  Company,  made  up  to  August  7th,  was  filed  on 
September  24th  following.  The  Company's  capital  of  £262,500  is  divided 
into  110,000  "A,"  140,000  "  B,"  and  12.500  Founders'  shares  of  t'l  each. 
Of  these,  70,000  "A,"  100,000  "B,"and  all  the  Founders' shares  have  been 
taken  up,  of  wh'ch  45,000  "A"  and  all  the  "B"  and  Founders'  shares 
have  been  issued  as  fully  paid.  The  full  amount  has  been  called  and  paid 
upon  the  remaining  25,000  "  A  "  share-. 

CROTO  INCANDESCENT  LAMP  AGENCY  (LIMITED;.-  The  statutory 
return  of  this  Company,  made  up  to  October  8th,  was  recently  tiled.  <  Kit 
of  a  nominal  capital  of  £5,000,  in  £1  shares,  the  7  signatories'  -hares  are 
lie     nily  ones  taken  up,  and  on  these  ii"  calls  have  as  yet  been  made. 

DUTTON  AND  CO.  (LIMITED).—  The  annual  return  of  this  Company  was 
November  2nd.     The  nominal   capital  "i   £60,000 
500  Preference  and  5,500   Ordinary   Bhares  oi     £10    -  ich.     Of  these  285 
Preference  and  2,810  Ordinary  shares  have  been   tab  i  h  2.4C0 

of  the   latter  were  issued  as  fully  paid    to   the   vendors,    who   liavi 
surrendered  200  to  the  Company.     The  full  amount  I  '.Ion  285 

Preference  and  610  Ordinary,  resulting  in  the  payment  of  £8,950. 

EDMONDSON  ELECTRICITY  METER  SYNDICATE  (LIMITED).- A 

in  hi.  dated  August  22nd,  and  recently  Bled,  between  Joseph  Edn I  on, 

Frederick  Prieatman,  J. P.,  Edward   Pri<   bman,  and  Joseph  < 
vendors),  and  the  Company,  states   thai  the  vendoi      '11  thru    inti 
the  inventions  to  the  Company  for  JJ7  in  cash,  and  £168  in  168  fu 
shares  of  £1  e*ch. 


ECONOMIC   ELECTRIC  SPECIALTY   COMPANY.       II  -     tatutorj     .Hi,,,, 

»l    thi    Company,  d  ade  up  I  ■     o  ■    ibi  r  I  7th,  !  a    b    n  Wed.      'lie  whole 

ipi'al  of  £50,000,  in  Ll    hares,  has  been  taken  up  and  allotted, 

and  of  these  49,992  have  I □  is  mi  .1  a    fullj  p  lid.     The  full  amoui 

been  called  and  paid  on  the  remaining  7  Bhares. 

E,  WALLACE  AND  CO.    LIMITED  ,.i    thi     C 

.le  up  to  i  ictober  15th,  an. I  i   that 

"ill)    lb.-   /     hare     taken    bj    th  cribers    to    the    Memorandum    of 

e  been  taki  n  up  out  ot  a   □  l  of  £1,000  in 

-be  <      '  'i   I'l    r:i   h,  aii'! 


CITY    NOTES. 

CASSEL  GOLD  EXTRACTING  COMPANY  (LIMITED         I  I 

Directors  of  this  C |  ■■   it  is   the  intention  of  the  Company 

1  against  the  i  i     [    Mr.  Justice  Romer,  and  tha 

appeal  will  be  heard  in  December  or  January.  I"  Gem  any  an  Ri  tion  to 
set  aside  the  Company's  patent  was  raised  in  April  last,  when  judgment 
was  given  entirely  in  the  Company's  favour,  and  here  the  opposition  line 
appealed.  Recently  two  other  actions  have  been  raised  sgainsl  the  same 
patent  in  German}  by  different  partie  on  practically  the  same  grounds 
as  the  first  action. 

CITY   AND  SOUTH    LONDON    RAILWAY. -The  traffic    returns 
Company    for  the  week  ended  December  2nd  were  £928,  as  against  £905 
in  the  corresponding  period  of  1893,  being  an  increase  of  £23.     The  total 
receipts  for  the  half-year  amount  to  £19,576,  as  against  £18,275  for  the 
corresponding  period  of  1893,  an  increase  of  £1,301. 

COMMERCIAL  CABLE  COMPANY.— A  quarterly  dividend  i     dei 
1}  per  cent,  on  the  outstanding  stock  of  this  Company,  payable  on  January 
2nd  next.    The  transfer  books  will  be  closed   from  the  21st    iu-t.  to  the 
morning  of  January  3rd. 

CUBA  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED).— The  est 
traffic  receipt.-  of  this  Company  fur  the  month  of  November  are  £3,600,  as 
compared  with  £3,500  in  the  corresponding  mouth  of  last  year. 

DIRECT  SPANISH  TELEGRAPH  COMPANY  (LIMITED).— The  66  til 
traffic  receipts   of   this   Company    for   the   month  of  November,    1894, 
amounted  to  £1,738,  as  against  £2,442  in  the  corresponding  period  of  la  it 
year. 

EASTERN  TELEGRAPH  COMPANY  (LIMITED1.— This  Company's  traffic 
receipts  for  the  mouth  of  November,  18G4,  amounted  to  £64,C95,  as 
against  £60,995  in  the  corresponding  period  last  year,  or  an  increase  of 
£3,100. 

EASTERN  EXTENSION,  AUSTRALASIA  AND  CHINA  TELEGEAPH 
COMPANY  (LIMITED).— The  traffic  receipts  of  this  Company  for  the 
month  of  November  amounted  to  £43,064,  and  to  £40,247  in  the  corre- 
sponding period  of  1893,  being  an  increase  of  £2,817. 

GREAT  NORTHERN  TELEGRAPH  COMPANY.— The  traffic  return  of 
this  Company  for  the  month  of  November,  1891,  amount  to  £26,400,  and 
from  January  1st  to  November  30,  1894,  £261,C00.  In  the  corresponding 
months  of  1892  and  1893  the  amounts  were  £245,600  and  £248,400 
respectively. 

GUILDFORD  ELECTRICITY  SUPPLY  COMPANY  (LIMITED:.  A  meeting 
of  the  founders  of  this  Company  was  held  at  Guildford  on  the  26th  ult.l 
Mr.  A.  F.  Asher  in  the  chair.  The  meeting  having  done  some  forma, 
business,  steps  were  taken  for  the  issue  of  the  prospectus  and  the  appoint- 
ment of  Director-.  Tie-  Bhare  capital  is  £20.000,  and  it  is  hoped  that 
there  will  be  n  i  difficulty  in  raising  the  amount. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  the  2nd  iost.  amounted  to  £902.  The 
amount  for  the  corresponding  week  last  year  was  £565. 

RUSTON.  PROCTOR  AND  COMPANY  (LIMITED).— This  Company  have 
issued  £250.000  First  Mortgage  Debentures  at  105,  bearing  intere  I  at  If 
per  cent,  to  January,  1900,  and  beyond  tint  period  4  percent,  per  annum. 
These  debentures  an-  redeemable  injanuary,  1920,  at  par.  The  i 
made  with  the  object  of  redeeming  5  per  cent,  debentures  of  the  same 
amount. 

STOCK  EXCHANGE  NOTICES.  -Application  has  been  made  to  the  Stoi  k 
Exchange  Committee  i  ettling  day  in  the  20,459  Six  pel 

Cumulative  Preference  shares,  Nos.  30,001  to "50,459,  and  19,375  Ordinary 
os.  1  to  19.375. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— 
The  Directors  if  this  Company  have  been  informed  by  a  telegram  from 
their  representative  in  Rio  de  Janeiro,  dated  Sunday  last,  that  the  follow- 
ing amendment    i'  ili"   Budget    was   presented    by    the   Commission   on 

..     The    .hi incemenl    was   officially   published   on   Monday: — 

"The  G  authorised  to  purchase  the  Western    ind  Bi 

inder  the  conditions  of  the  I  loi 
also  to  in  ik"  ili'  foi  thi-  purpi  se.     Th 

the  Chamber."     The  following  teli  grai  ived  fi  im   the 

i  'oinpam  ',   representative  in  Rio  de  Jam 

..1  by  <  lommission  ot    Public 
Works  pas  ied   to  day  in   third 

to-morrow."     We   understand   thai 

fie  receipts  Eortl 
deducting  1/  p  i  to  the  London  Platino- 

i  on     Limited     wei  e  £3,358. 
WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY  (LIMITED 

ling  Novembi 

014    ipared  with  £2,35' 

year. 
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COMPANIE  S' 


SHARE        LIST. 


Present 

Amount 

Last 

op 

Share 

I. KM. 

£1,(112,880 

Stock 

9,0 

£2,993,660 

Stock 

18  0 

Stock 

6/0 

£1S1.5P0 

100 

4 

1  10,000 

£10 

4/0 

£75.000 

£100 

f>X 

10,000,000 

81M0 

Ui 

16,000 

10 

8/0 

6,000 

10 

102 

12,931 

5 

1/8 

6,000 

5 

10^ 

£30,000 

Stock 

HZ 

60,710 

20 

2/0 

400,000 

10 

2/6 

70,000 

10 

6% 

£1,297,831 

Stork 

*z 

£102,100 

100 

6°< 

250,000 

10 

2/6 

£320,000 

Stock 

*% 

£  12,700 

100 

iZ 

£95,100 

100 

6% 

£3.;0,000 

100 

*Z 

£i00,000 

£25 

4% 

18  ','227 

10 

1/3 

180,042 

10 

6% 

150,000 

10 

5/0 

£190,000 

100 

5% 

17,000 

25 

12,6 

37.54S 

10 

5/0 

£100,000 

100 

ez 

£100,000 

£100 

*% 

11,839 

8 

4/0 

3,381 

J100  Cert. 

35/0 

15,609 

10 

5/0 

£24  ?,900 

100 

5'< 

30,000 

10 

2/0 

£150,000 

100 

HZ 

88,321 

10 

6d. 

31,563 

10 

6% 

4,669 

10 

6% 

£80,000 

100 

6% 

64,242 

15 

3/0 

33,129 

74 

3/0 

33,129 

7t 

4/6 

£171,900 

100 

6% 

£214,800 

100 

6% 

81,-211,000 

$1,000 

7% 

£166,900 

£100 

6% 

44,000 

5 

10/0 

224,550 

10/0 

2=d. 

171,504 

£1 

6d. 

4S4.597 

5 

3/4 

15,000 

10 

6% 

15,000 

10 

6% 

1'  9,234 

5 

3/4 

1,0  10,000 

Stock 

ihZ 

68,000 

5 

1/0 

£146,733 

Stock 

6% 

40,000 

£10 

411,000 

10 

6/0 

e  00,000 

Stock 

5% 

19,900 

£5 

£30,000 

£5 

2/0 

£57,400 

£100 

bZ 

8,322 

£5 

15,000 

£5 

1",' 

£5 

6% 

45,000 

£5 

2/6 

l  11,000 

5 

19, i 

£10 

5/0 

£15  ',000 

Stock 

41% 

.    i  .  ' 

£10 

19,  180 

£6 

20 

£5 

7 

60,900 

5 

2/0 

90,000 

8 

1/6 

91 

2 

e% 

Stock 

ikX 

20  000 

5 

3/0 

12,189 

5 

£5 

120,000 

2 

i  ■    16 

2 

l/Oj 

1)1,195 

2 

1II,'M 

20,000 

5 

1, 

10 

10/0 

100 

«k 

16,995 

£10 

0/4 

o 

£10 

9 

37,350 

12 

1  ■  0 

100 

l  l 

£5 

11,098 

£6 

eoa   .'i 

10 

1 

10 

Btock 

\x 

;o 

£67,130 

Btock 

1 

£10 

1 

10 

£126,000 

Stock 

•% 

Price 

Wednesday, 

Dec.  5. 


Kate  per 

Cent. 
Yielded. 


Divihend  Due. 


Business  done 
During  Week 
Em. iso  Dec.  6. 


TELECRAPHS. 

Anglo-American    

Do.      Preferred 

Do.      Deferred    

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer). . . 
Brazilian  Submarine  

Do.      5  per  i  ent.  Bonds  (2nd  Series,  1906)  . . . 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (£i  paid)  

Do.      Preference  10  per  Cent 

Do.      41";  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    ... 

Do.      5  per  Ceut.  Debentures,  1899 

Eastern  Extension  .. 

Do.      4  per  Cent.  Debenture  Stock 

1  Do.  5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900... 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900. 
'      Do.      iZ  Mortgage  Debentures,  1909  (regd.)  . 

*  Do.      4%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1SS3  issue 

Indo-European 

Londou  Platino- Brazilian     

Do.      6  per  Cent.  Debentures   

Pacific  European  Tel.4%  Guar. Debs. "Red"  1942  . 

Reuters  

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

'      Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       x 

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

*  Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  xd 

Do.      5  per  Cent.  Cumulative  Preferred  — 
Do.      5  per  Cent.  Deferred 

*  Do.  6  per  Cent.  Debs.,  Series  "  A  "  1910  .. 
>  Do.  6%  Mort.  Debs.,  Series  "B"  1910  .... 
'Western  Union  7%  1st  Mort.  (Building)  Bonds  . 
'      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)     

Consolidated  Telephone  Const.  <fe  Maintenance 

Oriental  Telephone  and  Electric  (fully  paid). . . 

National 

Do.      6  per  Cent.  Cumulative  1st  Pref.     — 
Do.      6%  Cumulative  2nd  Pref.  (fully  paid) 
Do.      b%  Non-Cumulative  3rd  Pref 

>      Do.      Debenture  Stock,  4J%  (red.)  

United  River  Plate 

Do.      5  per  Cent.  Debenture  Stock  (red.). . . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.      6%  Cumulative  Pref.  (fully  paid) 

D...      .".     Del.entnre  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp 

Do.      6  per  Cent.  Debentures,  1900 

House-to-House  Electric 

Kensington  A-  Knightsbridgc  El.  Light  (fully  paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply 

Metropolitan  Electric  Supply  (fully  paid)       

In        i       Debs.  (Bonds  of  £10,  £20, and £40). . 

Notting  Hill  Electric      

St  James  and  Fall  Mall    

Do.      7  per  Cent.  Preference ......    

Westminster  Electric  Supply  (fully  paid)    


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
Brush  Electrical  Bngil ring 

Do.      6  per  Cent.  Pref.  Nun-Cumulative  

Do.     4J  percent  Debentures 

Crompton  and  Co.,  7  per  Cent.  Cumulative  Pref. 

Edison  and  Swan  United  

i  lectrli  and  General  Invest.  Ordinary  (£1  paid) . 
Eli  cti  Ic  l  ton  1.  action 

Do.      7  per  Cent  cumulative    Pref 

Elmore     Patent  Copper  Depositing - 

i  owli  i  u  irlng  raiii.-s  (fuiiv  paid)    

'    .  nil:.  Percha   a.   .  \v.,rks  

Do.       1,  per  lent.  Dobenturos,  1890  

Inb  '  I'  .ii  m  u  Okonite  Ordinary 

Do,      9  i"  i  '  .  nt    Preference  

m  ini  hi  terl  dl  on  Jwan  "A    (£1  5a,  paid) 

Fell    raph  Construction  and  Maintenance 

■       ■  '    B  ui'    

\v Ihouse  and  Rawson  Ordinary  (£8  16s.  paid). 

Do.      Preference  (fully  paid)  

.\     i    Henley's  Telegraph  works  '  'nlinary 

Do.  Preference 


RAILWAYS  and  TRAMWAYS. 

i  ill.  1/  ii.l-.ii  Rati ■ 
H  .  Perpetual  Pn  ferei 

i     i     | 

i.iv.  1 1 i  .  'mi  head  Railway  

Do     I  .  Preference  

i    nii.i'h 


nl 


121  >3i 

19  20 

41  4} 

9J  9} 

105  2  108% 


15J         164 


lEf 
21, 


16J 
21} 


11  21 


M 
11, 


121 
14} 


13J 
I5J 


114J     115) 
61  7, 


1  1 

1  ■■ 

I'l 

124 

13 

f 
IS) 

11 ' 

HI 

6i  6} 

02         105 
11  111 


12J         131 


41  4i 

9J  9} 


15} 

161 


16J         161 


107% 

H 


1}  2, 


10} 


HI 


41  51 


81  91 


£  8.  d. 
5  2  7 
2  U  10 


3  10  7 

3  6  2 

4  11  11 
4     6  10 

3  6  2 

4  ,5  3 

4  16  3 
3  15  S 
3  12  11 

5  I  2 
3  13  II 
3  17  3 
1  12  7 

6  8  2 


5  11     1 
4  IS     3 


5  16  6 

5  16  6 

5  19  2 

5  17  1 


3  15    2 
3  12'  9 


9 
7} 

3  17  9 
2  18     1 

29 

n 
3 

;,  11  S 
4  16    0 

1    11    8 

Jan.,  Apr.,  July,  Oct. 


January  and  July  . 
Mar.,  June,  Oct.,  Dec. 
June  ami  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October  _ 


Jan.,  Apr.,  July,  Oct. 


May  and  November 
February  &  August 
Jan.,  Apr.,  July,  Oct. 
February  «ft  August 
January  and  July  .. 

February  «&  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  and  October  _ 

January  and  July 
March  &  September 
January  and  July    . 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 

Yearly 

June  and  December 


January  and  July  _ 


June  and  Dec  mber 


January  and  July  , 


June  ami  December 


\1.11 .  ii  A  September 
January  and  July  _ 


February  A  August 
Miiivh  a  ttoptembei 


December  and  June 


\i:it ■  ii  and  Jnty  .., 

January  and  July 


May  and  Norembe 
May  and  November 

January  and  July  .. 


Highest 


120  J 
109J 


UA 
ill 


15| 

uii] 


15i 
*5h 


I2| 


L«l 


in  oaloulftUng the  yield  on  this  security,  allowance  has  been  made  fur  accrued  interest,  but  net  (or  redemption, 


THE  ELECTRICIAN 


A   WEEKLY  ILLUSTRATED  JOURNAL  OF 


ELECTRICAL  ENGINEERING,  INDUSTRY  AND  SCIENCE. 


No.  865.     Vol.  XXXIV.    FRIDAY,  DECEMBER  14,  1894. 


PRICE  FOURPENCE 
Annual  Subscription  (U.K.),  t)\& 


NOTES. 


We  trust  the  Council  of  the  Institution  of  Electrical  Engi- 
neers will  not  weary  of  well-doing  ;  they  evidently  have  a 
constituency  difficult  to  please.  The  cry  that  this  or  that 
section  of  the  electrical  industry  is  inadequately  represented  on 
Council  has  now  become  a  hardy  annual.  It  would  certainly 
seem  advisable  in  the  interests  of  peace  and  dignity  that  effect 
should  be  given  to  the  suggestion  made  by  Mr.  H.  C.  Donovan, 
in  1888  when  the  Institution  reverted  to  the  present  mode 
of  creating  Council.  Mr.  Donovan's  proposal  was  simply  that 
some  time  previous  to  the  Annual  General  Meeting  the  mem- 
bers generally  should  be  invited  by  circular  to  propose  names. 
No  doubt  the  Council,  as  it  is,  take  steps  to  ascertain  the 
names  of  gentlemen  who  would  be  acceptable  to  this  or  that 
group  ;  but  "  the  proof  of  the  pudding  is  in  the  eating,"  and 
the  speeches  at  recent  annual  general  meetings  and  the  letters 
to  the  technical  journals  are  a  tolerably  clear  proof  that  what- 
ever the  Council's  system  may  be  it  does  not  work  well.  If 
Mr.  Donovan's  plan  were  tried  it  might  spare  us  these  undig- 
nified annual  discussions. 

Ox  looking  through  the  list  of  the  proposed  Council  for 
189-j  it  is  impossible  not  to  admit  that,  in  spite  of  the  evident 
traces  it  bears  of  a  desire  to  secure  "  the  greatest  happiness 
of  the  greatest  number,''  two  sections  are  inadequately  repre- 
sented. The  manufacturing  interest  has  sis  representatives  ; 
telegraphy  four  ;  and  there  are  two  professors,  three  consult- 
ing engineers,  three  Royal  Engineers  and  others,  whilst  there 
is  only  one  central  station  and  one  telephone  engineer. 


Now,  a  group  of  members  may  claim  to  be  represented  on 
Council  on  two  grounds.  The  group  may  urge  that  it  takes 
an  active  and  prominent  part  in  the  affairs  of  the  Institution, 
or  it  may  merely  point  to  its  "  big  battalions  "  drawn  up  iu 
silent  array.  The  big  battalion  argument  would  be  quite 
unanswerable  if  the  question  at  issue  were  the  election  of  a 
club  committee.  But  an  engineering  or  scientific  society  does 
not  exist  solely  for  the  sake  of  social  amenities.  Members 
who  read  Papers,  take  part  in  the  discussions,  and  assiduously 
attend  the  meetings  are  naturally  and  justly  represented  on 
the  governing  body  of  a  Society  to  a  greater  extent  than  their 
mere  numbers  warrant.  Judged  by  the  test  of  activity,  what 
becomes  of  the  grievance  of  the  telephone  men,  ventilated  in 
our  correspondence  columns  this  week  by  Mr.  J.  T.  Cbowe  ? 
During  the  last  decade  two  telephonic  Papers,  neither  of  them 
by  telephonists,  have  been  read  out  of  a  total  of  103,  and 


seven  years  have  passed  without  the  reading  of  a  single  such 
Paper.  If  Papers  have  been  sent  in  and  rejected,  let  the 
Council  be  called  on  to  explain !  If,  on  the  other  hand,  a 
hundred  excellent  reasons  can  be  brought  forward  to  account 
for  this  telephonic  drought,  the  fact  still  remains  that  a 
drought  there  has  been.  Indeed,  so  complete  is  the  silence  of 
some  sections  of  the  Institution  that  if  at  any  future  time  they 
should  sever  themselves  from  the  rest  of  the  electrical  in- 
dustry, which  the  Fates  forbid,  it  is  difficult  to  see  how  they 
would  notify  the  fact  of  their  continued  existence  except  by 
the  holding  of  an  annual  dinner.  However,  be  that  as  it  may, 
some  modus  vivendi  should  be  quickly  discovered.  This  annual 
squabble,  even  if  entirely  justified  each  time,  would  be  none 
the  less  to  be  deplored. 


One  of  the  chief  obstacles  to  the  introduction  of  electric 
welding  to  this  country  seems  to  have  been  the  want  of 
flexibility  of  the  system.  A  smith  with  a  hearth,  anvil,  half 
a  dozen  tools,  a  bucket  of  water,  and  a  stout  striker  or  two  is 
ready  for  any  job  ;  but  an  electric  welding  machine  seems,  as 
a  rule,  to  be  capable  of  turning  out  only  one  example  of  work. 
In  America,  where  a  firm  takes  up  the  manufacture  of  an 
article  in  only  one  or  two  sizes,  and  offers  no  choice,  but 
turns  out  thousand  after  thousand  all  exactly  alike,  electric 
welding  is  doubtless  worth  using;  but  English  manufacturers 
are,  as  a  rule,  indisposed  to  lay  down  plant  which  in  a  year's 
time  may  become  antiquated.  There  seems,  however,  to  be 
a  possible  opening  for  electric  welding  in  cycle  construction — 
and  for  two  reasons.  Every  part  of  a  cycle  is  manufactured 
wholesale  in  large  quantities,  and  is  supplied,  either  finished 
or  in  the  rough,  to  so-called  cycle  makers.  The  com- 
ponent parts  are  all  modelled  in  facsimile  of  the  designs  of 
the  leading  manufacturer.  The  parts  are  stuck  together 
by  boys,  blowpipes,  borax,  and  Brunswick  black.  It  is 
fair  to  say  that  some  marvellous  specimens  of  the  art  of 
brazing  were  shown  at  the  recent  cycle  exhibitions  ;  but  most 
mechanical  engineers  distrust  the  process,  and  would  prefer 
welding.  The  Benardos  system  would  appear  to  be  more 
generally  applicable  to  thin  tube  work  than  the  Thomson. 
The  other  reason  is  that  it  appi  ars  that  an  influential  body  of 
cycle  manufacturers  are  endeavouring  to  secure  and  maintain 
a  fixed  type  of  construction.  Whether  they  really  try  to 
suppress  new  inventions  and  discourage  any  improvem 
except  those  which  will  cheapen  production  does  not  concern 
us;  but  it  must  be  admitted  that  if  electric  welding,  which 
has  been  so  successfully  applied  to  thin  tube  work,  could  he 
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used  with  advantage  Eor  cycle  construction,  the  riders  for 
whom  the  trade  really  exists  would  ultimately  benefit. 
Though  the  Thomson  process  could  be  more  easily  applied 
to  an  invariable  pattern,  the  Benardos  system  closely  re- 
sembles blowpipe  work,  and  does  not  entail  expensive  special 
tools. 

We  recently  had  an  opportunity  of  inspecting  a  new  form 
of  motor-gas  generator,  designed  by  Mr.  B.  H.  Thwaite  for 
the  Motor  Gas  Plant  Syndicate.  The  ■  purpose  of  this  inven- 
tion is  the  production  of  a  diluted  non-luminous  gaseous  fuel 
for  combustion  in  ordinary  gas  engines,  the  material  from 
which  the  gas  is  produced  being  either  coke,  anthracite,  or 
any  form  of  solid  or  liquid  fuel.  So  far  as  we  were  able  to 
judge,  the  plant  appears  to  be  capable  of  producing  a  diluted 
gas  fuel,  very  much  in  the  nature  of  Dowson  gas,  from  all  but 
sulphur-containing  fuels  ;  for  we  did  not  discover  any  device 
for  ridding  the  resultant  gas  of  sulphurous  products  of  com- 
bustion. In  this  respect,  therefore,  the  new  gas  generator  does 
not  differ  from  any  of  the  older  patterns.  In  another  respect, 
however,  there  is  a  distinct  improvement  upon  previous 
appliances  ;  namely,  in  the  provisions  for  obtaining  a  fixed 
gaseous  fuel  from  bituminous  and  oily  fuels.  The  method 
adopted  in  this  ease  is,  to  convert  the  volatile  matter  into 
carbon  dioxide  and  steam,  by  complete  combustion  in  an 
enclosed  furnace,  and  then  to  reconvert  these  incombustible 
substances  into  carbon  monoxide  and  free  hydrogen  by  passing 
them  through  incandescent  carbon  in  a  second  enclosed 
furnace.  The  trouble  is  that  these  bituminous  fuels  so  often 
contain  sulphur,  which  plays  mischief  with  the  valves  and 
cylinder  liner  of  the  gas  engine  ;  but,  for  those  fuels  from 
which  this  objectionable  element  is  absent,  the  new  process 
seems  to  be  a  distinct  improvement  upon  its  predecessors. 


Royal  Society. — The  following  Paper  by  Prof.  W.  C.  Unwin 
was  down  for  reading  yesterday: — "  On  the  Yield  Point  of  Iron 
and  Steel,  and  the  Effect  of  repeated  Straining  and  Annealing." 

Personal. — We  are  glad  to  announce  that  Dr.  Philip  Lenard, 
who  was  the  late  Prof.  Hertz's  assistant  and  privat-docent  at 
the  University  of  Bonn,  has  recently  been  appointed  extra- 
ordinary professor  of  physics  in  the  University  of  Breslau. 

The  African  Trans-Continental  Telegraph.— According  to 
intelligence  from  Capetown,  the  Portuguese  are  persistently 
obstructing  the  extension  of  the  Trans-African  telegraph  line 
across  Portuguese  territory  in  the  direction  of  Tete.  The  work 
is  consequently  at  a  standstill. 

Cable  Interruptions  and  Repairs : 

Date   if  Interruption.     I  (ate  of  Repair. 

<'e;u;i  bfaranham       Nov.  25.       ...  Dec.  9. 

Amoy-Gutzlaff   Nov.  10. 

T.atakia-CypruB Nov.  27. 

Lourenco  Blarqui     Durban     Dee.  10.       ...  — 

American  Critics  and  English  Progress. — The  American 
Street  Railway  6a  ette  Bays  that  "if  it  is  the  English  idea  to 
postpone  the  construction  of  electric  railways  until  all  the 
problems  have  been  satisfactorily  solved,  the  British  public 
will  continue  to  ride  in  antiquated  tramcars  for  generations  to 
come."     Fortunately,  that  is  wide  of  the  "  English  idea." 

The  South  Staffordshire  Electric  Tramway. — The  following 
advertisement     appeared    in  rda        Birmingham    Daily 

The  i 
of  the  Tramways  Company   to  ■     i         ■ 

1  bo  contractors 
-    i  i  Ida)  I,  the 


The  Livet  Patents. —  /.'  says  that  a  private  Bill  is 

to  be  brought  in  next  session  to  continue  and  confirm  the 
Livet  patents  for  steam  generators,  which  have  been  referred 
to  several  times  in  our  columns.  It  appears  the  last  instal- 
ment was  not  paid  at  the  time  it  fell  due,  and  the  patent  is, 
therefore,  voided,  unless  reaffirmed  by  the  passing  of  the 
proposed  Bill. 

Phenomenon  Observed  with  Broken  Magnets. — A  Cor- 
rection.—  In  Mr.  Burnie's  interesting  article,  p.  166,  he  refers 
to  "  a  downward  pressure  of  20  tons  applied  at  C."  This 
reference  would  have  been  clearer  had  not  the  block  illus- 
trating Prof.  Unwin's  test  been  inadvertently  omitted.  The 
magnet  bar  was  supported  at  X  and  A  (Fig.  2)  ;  the  point  C, 
at  which  the  pressure  was  applied,  being  midway  between  the 
points  of  support. 

M.  Popp  and  the  Compagnie  Parisienne  de  l'Air  Corn- 
prime. — With  reference  to  our  "Paris  Xotes"  of  the  27th  ult., 
which  were  published  on  p.  145  of  our  issue  of  the  30th  ult., 
M.  Victor  Popp  writes  us  that  he  has  "  for  the  past  three  years 
been  a  complete  stranger  to  the  Compagnie  Parisienne  de  l'Air 
Comprime,"  and  he  therefore  protests  against  the  title  of  "  The 
Popp  Company  "  beitiL',  given  even  for  the  sake  of  brevity  and 
distinctness,  to  the  Compagnie  Parisienne,  <fcc,  &c. 

The  Duties  of  Refuse  Destructors. — In  a  Paper  recently 
read  before  the  Xorthern  Society  of  Electrical  Engineers,  Mr. 
A.  H.  Gibbings  remarks  that  in  the  use  of  refuse  destructors 
"it  is  not  an  infrequent  occurrence  to  have  to  destroy  whole 
ship  cargoes  of  condemned  fruits,  vegetables,  and  fish."  We 
can  imagine  the  inconsolable  anguish  of  the  electrieian-in- 
charge  whose  ill-luck  it  may  be  to  be  called  upon  to  keep 
steam  up  and  the  volts  steady  with  such  "  fuel "  as  this. 

Post  Office  Appointments.  -  Several  appointments  to  post- 
masterships  from  the  telegraph  service  are  announced  in  this 
week's  Post  Office  circular.  Mr.  P.  Smith,  telegraph  superin- 
tendent at  Newport  (Mon.),  is  made  postmaster  of  Xorth 
Shields ;  Mr.  H.  Crawley,  assistant-superintendent  Central 
Telegraph  Office,  is  to  be  postmaster  of  Macclesfield  ;  similar 
vacancies  at  Dowlais,  Tadcaster,  and  Bantry  have  also  been 
filled  by  telegraphists. 

Electrical  Heating. — In  South  America,  says  Electricity  of 
Chicago,  an  electric  drying  machine,  in  which  air  is  forced 
through  a  chamber  of  heated  plates  and  comes  out  as  a  hot 
blast,  is  to  serve  in  drying  wheat,  the  current  to  be  generated 
by  waste  water  power.  Probably  the  most  curious  application 
now  being  arranged  is  to  prevent  the  freezing  of  a  clock.  A 
large  town  clock  in  an  exposed  place  often  gets  clogged  with 
snow  and  ice  in  winter,  and  this  is  to  be  remedied  by  placing 
an  electric  hot  plate  on  the  top  or  side  of  the  clock. 

Errata. — The  important  monosyllable  "not"  was  omitted  by 
a  printer's  error  in  our  report  of  Mr.  Holroyd  Smith's  remarks 
at  the  Institution  of  Electrical  Engineers  on  storage  battery 
cars.  His  remarks  should  read  as  follows  :  "  The  conclusions 
arrived  at  in  Mr.  Wilkinson's  Paper  had  long  ago  been  enun- 
ciated and  advocated  in  England — viz.,  that  until  a  storage 
battery  very  different  from  any  yet  in  use  had  been  evolved 
they  could  not  be  economically  used  for  traction  work;  .  .  ." 
On  p.  163,  right-hand  column,  the  footline  to  the  block  should 
read  "Holroyd  Smith  Kail  Bond." 

Northern  Society  of  Electrical  Engineers. — The  following 
is  the  list  of  officers  and  Council  for  1S9">,  elected  at  the  annual 
general  meeting  on  Monday  last  :—  President  :  Mr.  Henry 
Edmund.  Past  President:  Dr.  John  Hopkinson,  F.K.S.  Vice- 
Presidents:  Mr.  «i.  I-'..  I'reive  and  Mr.  \V.  P.  .lames  Pawcus. 
Hon.  Secretary:  Mr.  John  Harney.  Members  of  Council: 
Messrs.  A.  li.  Blackburn,  Thomas  Browett,  E.  A.  Claremont, 
S.  V.  Clirehugh,  Q.  S.  Corlett,  E,  W.  Cowan,  C.  M.  Dorman, 
G.  W.  Lowoook,  E.  Manville,  J.  II.  Rider,  .lames  Taylor,  and 
( '.  II.  Wordingham, 

An  Impromptu  Electric  Fire  Alarm,— Writing  from  Naples, 
the  I'cv.  I''.  .1.  Smith  informs  us  t hat  on  Thursday  work,  at  5:30 
a.m.,  "  the  manager  of  a  well  known  hotel  in  Italy  was  awaked 
by  the  continuous  ringing  of  an  electric  bell.  On  investigation 
it  was  found  thai  a  pari  of  the  bouse  was  on  fire  ;  namely,  the 

linen  loom.  The  ikilue  removed  the  OOVering  of  the  electric 
bell  wires,  oausing    them    to   heroine    united,    this   happy  union 
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gave  the  alarm,  and  the  fire,  after  doing  considerable  '1  im  ige, 
itinguished.  1  have  mentioned  this  Fact  as  the  electric 
wire  is  so  often  and  unjustly  blamed  when  fires  occur." 

A  Gas  Engine  Station  at  Calais. — At  the  Calais  electric 
lighting  station,  which  is  being  run  by  two  80-horse  Xiel  gas 
engines,  with  two  cylinders  each,  the  engines  work  so  .-'atis- 
factorily  that  full  load  oan,  it  is  said,  be  suddenly  taken  off 
each  without  the  engine  running  away  :  and  the  engineer  has 
been  ingenious  enough  to  make  the  engines  practically  self- 
starting,  by  getting  one  piston  to  stop  in  the  position  of 
compression,  the  other  in  that  of  explosion.  Both  cylinders 
are  filled  with  the  gas  mixture ;  then  the  explosion  in  one 
cylinder  gives  rise  to  compression  of  gas  in  the  other-,  and 
causes  ignition  at  the  tube,  so  that  the  cycle  of  operations 
begins. 

Electric  Supply  for  Agricultural  Purposes. — Messrs.  Ganz 
and  Co.  have  recently  completed  a  station  of  a  novel  character 
at  Jaispitz.  in  Miihren.  At  a  certain  steam  sawmill  30  h.p.  is 
utilised  to  drive  a  dynamo,  from  which  two  sets  of  cables  go 
out  about  5km.  in  different  directions,  one  leading  to  a  mill 
and  dairy  and  the  other  to  a  second  dairy.  There  are,  three 
secondary  stations,  with  two  12  H.r.  and  one  10  h.p.  motors, 
the  transmission  being  at  625  volts.  Motor  carts  are  arranged 
to  be  used  as  threshing  machines  at  any  point  along  the  line 
where  they  may  be  required,  and  they  draw  their  current  by 
means  of  sliding  contacts  from  the  mains.  The  system  is  said 
to  have  great  advantages  over  the  system  of  steam-driven 
machines  formerly  iu  use  in  the  directions  of  cheapness  and 
simplicity. 

American  Street  Railway  Investments. — A  useful  book  on 
this  subject  has  been  published  in  Xew  York  by  the  Street 
Railway  Publishing  Company.  According  to  a  review  of  it  in 
Electrical  Engineering,  of  Chicago,  American  financiers  regard 
street  railway  investments  as  one  of  the  most  profitable  means 
of  employing  capital.  The  book  contains  a  list  of  more  than 
1,000  street  railway  companies,  operating  in  some  600  cities 
and  towns  having  a  population  of  more  than  50,000.  Infor- 
mation relating  to  the  location  and  arrangement  of  the  roads 
in  all  of  the  more  important  cities  is  given  by  means  of  maps. 
In  addition  a  concise  statement  is  prepared  showing  the 
organisation  of  each  company,  its  financial  status,  the  principal 
officers  and  employes,  together  with  the  general  important 
details  of  the  plant  and  equipment  under  operation. 

The  Law's  Delay. — In  the  year  1883  a  serious  at'empt  to 
tamper  with  the  Marseilles-Barcelona  cable  of  the  Direct.  Spanish 
Telegraph  Company  was  made  by  several  Spaniards.  From  time 
to  time  the  qiusnon  of  the  actual  guilt  or  innocence  of  the 
prisoners  has  come  before  the  Spanish  courts,  and  the  case  has 
been  as  many  times  adjourned  from  various  reasons.  In  the 
•meantime  two  of  the  prisoners  have  died,  and  another  is  too  ill 
to  be  examined.  The  following  note  on  the  subject  appeared 
in  the  Noticie.ro  of  the  24th  ult.  : — "  The  case  against  Pedro 
Busquets  for  violation  of  telegraphic  communication  was  again 
brought  before  the  First  Section  of  the  Provincial  Court 
to-day.  We  gave  a  full  account  of  this  sensational  case  when 
it  was  first  brought  before  the  Court.  It  will  be  remembered 
that  it  was  the  outcome  of  the  discovery  of  instruments  estab- 
lished on  the  track  between  the  cable  house  and  the  station 
for  the  purpose  of  tapping  the  telegrams  transmitted  by  the 
■cable.  The  Court  had  hardly  assembled  when  it  was  announced 
that  the  case  was  again  postponed.  No  reasons  were  made 
public." 

Continuous-Current  Dynamos. — The  current  number  of 
Science  Progress  contains  the  second  and  concluding  article  of 
the  series,  by  Mr.  C.  C.  Hawkins,  on  "  Continuous  Current 
Dynamos."  The  article  commences  with  a  notice  of  Dr.  Hop- 
kinson's  researches  on  armature  reaction  ;  passes  on  to  review 
Mr.  W.  B.  Sayers'  practical  inventions  in  this  field  of  dynamo 
work  ;  and,  finally,  discusses  the  growth  of  the  dynamo  in  size, 
output,  and  efficiency.  The  part  devoted  to  a  discussion  of  the 
performance  of  machines  in  relation  to  their  size  is  especially  of 
practical  interest ;  and  in  this  section  the  author  describes 
the  practice  of  treble-winding  armatures,  and  its  influence 
upon  the  output  and  economical  working  of  the  machines.  The 
author  concludes  with  some  remarks  upon  the  electric  trans- 


mission of  power,  expressing  it  as  his  opinion  that,  "  owing  to 
the  sen-city  of  water  power,  little  oan  be  done  in  this  direction 
it  home,  and  schemes  Eor  the  transmission  of  the  energy  of  our 
coalfields  to  our  towns   by  eleotrii  at  the  pit's  mouth 

remain  but  imaginative  dreams,  far  removed  from  practical 
realisation." 

A  Big  Magnet  and  a  Big  Story.  -The  Westeri 
of  Chicago,  tells  the  following  story  :-    "The   most    aston 
contrivance  for  warfare  recently  developed  is  Col.  W.  K.  King's 
gigantic  electro  magnet,  of  which  something  has  been  said  in 
the  newspapers  within  the  last  few  days.     This  engineer  officer 
of  the  army  has  constructed  on  the  top  of  a  fort  at  Willet's 
Point,  near  Xew  York,  a  great  horseshoe  composed  of  t  ■ 
cannon  and  a  metal  bar,  with  several  miles  of  heavy  insulated 
telegraph    wire    wound    around    the   muzzles    of    the   guns    for 
spools.     Thus  has  been  produced  the  most  powerful  magnet  in 
the  world,  a  current  of  electricity  being  supplied  from  a  dynamo. 
As  alleged,  it  is  capable  of  deranging  a  ship's  compass  at  a 
distance  of  six  miles,   which   would   be  useful   in  case  hostile 
vessels  tried  to  approach  at  night  or  in  a  fog.     They  would  be 
apt  to  find  themselves  ashore  unexpectedly.     It  has  been  sug- 
gested that  a  row  of  such  magaets  along  the  walls  of  a  fort 
might  be  used  to  draw  the  small  arms  out  of  the  hands  of  an 
on-coming    enemy.     This    idea    is    the    same    as    that    of    the 
'Arabian  Nights'  story,    in   which  the  iron  nails  were  pulled 
out  of  ships  that  ventured  too  near  the  mouutain  of  loadstone." 
Electric  Haulage  in  a  Michigan  Mine. — About  two  years 
ago,  says  the  Electrical  World,  of  Xew  York,  the  Pittsburg  and 
Lake  Angeline  Iron  Mining  Company  determined  to  put  in  an 
electric  plant,  after  having  become  convinced  of  the  economy 
of  the  step.     At  the  surface,  a  power  house  was  constructed, 
and  a  1-1  by  30  Reynolds-Corliss  engine  erected  to  drive  a  D. 
62-500-volt  general  electric  bipolar  generator.  Armoured  mains 
are  taken  down  the  mine  on  porcelain  insulators,  and  connected 
in   the    usual    manner   to   the  trolley  wire   and    track.     The 
haulage  plant  proper  consists  of  two  general  electric  30in. 
gauge   locomotives,    each   being   equipped    with   two   motors. 
The  locomotives  are   capable  of  exerting   a  draw-bar  pull  of 
1,5001b.  each,  at  a  speed  of  from  six  to  eight  miles  an  hour. 
The  motors  are  of  the  iron-clad  waterproof  type.     The  length 
of  haul  is  somewhat  short  for  locomotives,  but  is  too  long  for 
profitable  tramming  by  men,  the  distance  averaging  from  250ft. 
to  1,400ft.     The  grade  is  Sin.  in  100ft.  in  favour  of  the  loaded 
cars,  and  the  curves  are  sharp,  varying  from   12ft.  radius  up. 
on  account  of  the  narrow  veins.     Xo  serious  delay  has  occurred 
since  the  plant  began  operation.     The  cost  of  hauling  at  the 
present  rate  of  working,  which  is  not  up  to  the  capacity  of  the 
locomotives,  is  2  cents  per  ton,  including  oil,  waste  and  repairs. 
Electric  Muffles. — From  a  casual  observation  which  occurs  in  a 
recent  Paper  communicated  to  the  Paris  Academy  of  Science  by 
G.  Charpy,  dealing  with  the  allotropic  changes  of  iron  under 
the   influence   of  heat,   we  (Engineering  and  Mining  Journal) 
learn  that  an  electric  muffle  is  now  a  fairly  common  adjunct 
to   the    metallurgist's   laboratory — at  least,   in  France.     The 
advantages  of  electrical  resistance  in  bringing  metals  to  high 
temperatures  which  are  evenly  distributed,  and  can  be  elevated 
gradually,    are   now  recognised   in   many    industries,    and  are 
destined    to   be    much    more    widely  exploited.     An    electric 
muffle  at   once  suggests    the   adaptation   of   the    principle    of 
resistance  to  the  "  firing  "  of  pottery.     When  valuable  porce- 
lain is  "fired"  in  a  kiln  heated  by  means  of  fuel  many  expen- 
sive precautions  have  to  be  taken  so  as  to  prevent  the  delicate 
glazes  and  colours    from   being  impaired   by  the  products  of 
combustion.     Small  gas  kilns  and  muffles  have  found  a  ready 
sale  because  the  products  of  combustion  of  gas  are  not  quite 
so  injurious  to  porcelain  as  those  of  fuel.     Xow,  since  a  muffle 
can  be  heated  to  any  degree  of  temperature  possible  by  other 
methods  by  means  of  electrical  resistance,  and  since  no  fumes 
or  injurious  products  whatever  accompany  this  use  of  elec 
tricity,  it  seems  to  be  obvious  that  el  s,  and  even 

kilns,  would  be  a  success.      If  small  gas  kilns  and  muffles  are 
commercially  |  aenl   on  older  methods, 

electric  pottery  muffles  are  feasible,  and  would  be  welcomed. 

The  Standard  Candle. — Some  rather  interesting  proceedings 
took  place  on  Monday  last  week  before  Justices  Grantham  and 
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Lawrance,  when  the  Commercial  Gas  Company  challenged  a 
certain  report  of  the  chief  gas  examiner  on  the  ground  of  its 
having  been  made  without  jurisdiction.  It  was  a  question  of 
candles.  Just  a  twelvemonth  ago  the  metropolitan  referees 
"  prescribed  "  the  candles  to  be  used  for  testing  gas  in  an 
elaborate  specification,  which  we  referred  to  at  the  time  ;  but 
the  Company  were  unable  to  procure  candles  made  in  accord- 
ance with  it.  This  being  the  state  of  affairs  in  April  last,  the 
examiner  at  the  Wellclose-square  testing  station  made  a  test  of 
the  Commercial  Company's  gas  with  some  old  caudles,  which, 
the  Company  aver,  they  understood  to  be  unsuitable  for 
the  purpose.  Having  used  these  candles,  the  examiner 
reported  a  deficiency  of  illuminating  power,  against  which 
the  Company  appealed  to  the  Chief  Gas  Examiner.  Another 
bad  report  was  forthcoming  in  May,  with  respect  to  the 
gas  tested  at  the  Parnell-road  station,  and  again  the  Com- 
pany appealed.  Both  these  appeals  were  decided  against 
them.  But  the  Company  declined  to  enter  into  the  merits  of 
the  matter,  and  informed  Dr.  Williamson  of  their  intention  to 
raise  the  question  of  legality  of  the  tests,  on  account  of  their 
having  been  made  with  candles  which  were  not  "caudles" 
within  the  meaning  of  the  Act,  since  they  were  not  prescribed 
by  the  Gas  Referees.  Counsel  for  the  Company  told  the 
Court  that  the  Referees'  candle  specification  had  proved  un- 
workable, and  was  withdrawn  last  June  ;  but  this  is  the  first 
announcement  to  the  effect  that  has  been  publicly  made. 
The  Court  seemed  to  thiuk  that  the  whole  affair  was  really 
due  to  an  incompleteness  in  the  direction  in  the  statute ;  but 
this  will  be  looked  into  when  the  "  rule  "  the  Company  ob- 
tained is  brought  iuto  Court  again  in  the  regular  course. 

The  Royal  Medal. — When  awarding  a  Royal  medal  to  Prof. 
J.J.  Thomson,  for  his  physico-chemical  researches,  Lord  Kelvin 
said  : 

"  Prof.  J.  J.  Thomson  has  distinguished  himself  in  botli  mathematical 
and  experimental  fields  of  work.  His  first  essay  on  vortex  rings  showed 
power  of  grappling  with  difficult  problems,  and  added  to  our  knowledge 
concerning  the  encounter  of  rings  which  came  within  a  moderate  distance 
of  one  another  so  as  to  deflect  each  other's  paths.  His  theoretical  work 
in  the  borderland  of  chemistry  and  physics  has  been  very  interesting  and 
suggestive.  His  experimental  work  has  likewise  been  mainly  on  the 
borders  of  chemistry  and  physics.  He  has  observed  the  large  conductivity 
of  many  gases  and  vapours,  and  proved  the  non-conducting  power  of 
several  others,  founding  on  the  conducting  power  of  iodine  vapour  impor- 
tant speculations  as  to  its  probable  chemical  constitution.  He  has  also 
measured  the  specific  resistance  of  various  electrolytes,  under  extremely 
rapid  electrii  oscillations,  by  an  ingenious  and  valuable  method,  based  on 
the  partial  opacity  of  semi-conducting  matter  to  electromagnetic  waves. 
Recently  he  has  worked  at  the  discharge  of  electricity  through  rarefied 
gases,  getting  induced  currents  in  closed  circuits  in  sealed  bulbs  without 
electrodes,  and,  in  especial,  measuriugto  a  first  approximation  the  absolute 
of  the  positive  discharge  through  a  long  vacuum  tube,  proving  thai 
it  was  comparable  with,  though  dei  idedly  less  khan,  the  velocity  of  1 

ive  an  ingenious  theory  oi  the  Btriae— a  theory  which  he  has  since 
lured,  with  some  success,  to  extend  to  a  large  number  of  electrical 

I,    i    .,  ele  n  lc  conduci  ion  and  induction  beini 
from  the  chemical  side  as  a  modified  or  im  i] 
concerned  with  electrolytii  chains  of  molecules  or'  Faraday  tubes.'     Some 
i,i  his  recenl  mathematical  work  on  the  theory  of  eli  ations  in 

sphere!    I  cylinders,  and  in  dumb-bell  oscillators  of  the  kind  used  by 

bo  n"i  only  their  oscillati requencj  bul  also  their 

i  en  ol       uch     i    vice  to  ei  perimental  workers  in 

"t  physics.    And.  in  general,  the  effective  mannei  in  which 
he  attacl        a;    el  ■     pi  iblem   presenting   il  ell    as  evidenced  by  his 

:..   en     Ri   i  a   hi     in    Electricity  and   Magnetism,'  wherein  he 
worthily  carriei  on  into  a  third  volume  the  great   treatise  begun  bj  Clerk 
Maxwell,  is  evidence  of  consummate  ability    combined   with   reme 
and  power  of 
Dynamo  Electric    Machinery.— Judging   by   the   following 
review,  winch  appeared  in  a  recent  uumbei  i  I    E  /' 

netting   of  Chicago,  a  "home"  (Anglice",  "pirated    I  edition  oi 

Prof.  S.  P.  Thompson's  well  known   I k  seems  to  have  made 

its  appearance  in  the  I  aited  States  : — 

The  a]  k  from  an  Ami 

house  i  i  i       ion,  particularly  as  it  i 

ei  lition  of  Mesai  s, 
I-'.,  and  l  Ipon      I 

and  th  o  1  Pi    Uni  al  Manuals 

ud.    The  prefaci 

.       ■ ,  . 

i    l  insbury   To  hnical   Manuals.     The  pn   enl 

,   ,.        ! .       i 
■    .en!    apparently    being    i hat    it    allow  •    the 

i  ;i  Few  blan  t  »  ok,  ivhi  b  

ever,  pass  as  a  [a 

ion,  t"i ,  in  pet  u 


one  finds  that  it  contains  the  same  number  of  chapters  and  enumerated 
pages,  the  illustrations  and  matter  are  the  same,  and  also  the  arrangement 
with  the  exceptions  noted.  The  symbols  used,  with  one  exception,  are 
identical,  and  perhaps  this  exception,  from  a  practical  standpoint,  is  the 
mi  -i  serious  criticism  to  be  made.  In  the  symbol  chosen  to  represent  the 
"electromotive  force  of  some  external  supply  of  electricity,"  a  letter  very 
similar  to  the  symbol  denoting  the  "  entire  electromotive  force  generated 
in  an  armature  "  has  been  selected  ;  this  resemblance  is  very  liable  to 
cause  confusion.  The  proof  of  the  present  work  has  evidently  been 
compared  directly  with  the  English  edition,  and  has  not  been  read  with 
the  intention  of  correcting  any  minor  typographical  errors  which  may 
have  escaped  the  careful  work  of  Messrs.  Spon.  It  is,  however,  to  be  said 
in  favour  of  the  present  work  that  a  comparison  made  at  random  fails  tt> 
show  any  errors  from  the  standard  edition,  so  that  from  an  engineering, 
standpoint  the  work  is  of  equal  value.  The  American  edition  sells  for  S6, 
while  the  English  edition  retails  at  §9 ;  the  print  is  clear  and  distinct, 
though  slightly  inferior  to  the  English.  The  paper  is  also  inferior,  though 
heavy  and  substantial.  Regardless  of  any  arrangements  which  may  or  may 
not  have  been  made  with  the  author,  or  the  authenticity  of  the  publication, 
the  work  will  be  found  fully  as  useful  to  the  student  as  the  more 
expensive  edition. 

The  Baltimore  Underground  Electric  Line. — The  work  on 
the  electrical  plant  being  erected  to  haul  the  trains  of  the 
Baltimore  and  Ohio  Railroad  through  the  Belt  Line  tunnel  is, 
says  the  American  Engineer  and  Railroad  Journal,  being  pushed 
to  an  early  completion.  The  locomotives  are  finished,  and  the 
machinery  to  generate  the  electricity  is  complete  and  ready  for 
erection,  and  the  power-house  is  well  under  way,  and  it  is  fully 
expected  that  before  January  1,  1895,  trains  will  be  hauled 
through  the  brilliantly-lighted  tunnel  by  powerful  electric 
locomotives.  "  The  locomotives  consist  of  two  trucks,  each 
truck  having  two  axles,  and  on  each  axle  is  mounted  a 
300-h.p.  motor.  The  motors  are  gearless,  and  are  supported 
on  springs  resting  on  the  frames  of  the  locomotive  truck. 
This  method  of  suspension  leaves  the  wheels  free  to  adjust 
themselves  to  the  irregularities  of  the  roadbed,  and  conse- 
quently tends  to  diminish  the  wear  of  both  tracks  and  motors. 
The  motor  fields  are  of  the  ironclad  type.  The  axles  of  the 
locomotive  pass  through  the  hollow  shaft  on  which  the  arma- 
tures are  mounted.  These  shafts  rest  on  the  bearings  of  the 
motor  frame,  and  are  connected  to  the  axles  by  universal 
couplings,  which  allow  of  freedom  of  motion  in  all  directions. 
There  are  four  sets  of  brushes  to  each  commutator.  The 
motors  are  controlled  by  means  of  series  parallel  controllers 
set  up  in  the  interior  of  the  cab.  There  will  be  ample  space 
in  the  cab  for  the  motorman's  movements,  and  will  afford  him. 
considerably  better  protection  than  that  usually  vouchsafed. 
When  finished  the  complete  locomotive  will  be  an  exceedingly 
massive  piece  of  machinery,  weighing  at  least  100  tons  and  of 
1,200  H.r.  It  is  fitted  with  air  brakes,  the  air  being  com- 
pressed  by  a  small  auxiliary  motor  in  the  cab.  The  electrical 
air  compressor  will  also  operate  the  whistle.  The  regulat  ion  is 
such  ta»C  thjspeei  can  be  varied  from  nothing  up  to  35  or-10 
null's  per  hour,  and  this  can  be  increased  it  desired.  For  the 
work  contemplated,  however,  30  miles  )  er  hour  will  probably 
be  the  maximum.  The  locomotives  are  to  be  used  in  this 
way:  If  a  freight  train  is  to  be  pushed  through  the  tunnel, 
tlio  uiutor  switches  behind  the  train  and  couples  to  it 
without  Btopping.  It  then  pushes  il  steadily  from  the 
Camden  street  end  of  the  tunnel  to  the  portal  at  Mount 
Royal  Avenue,  up  a  grade  of  about  eight  tenths  of  1  per 
rent.  Then  the  steam  locomotive  is  also  put  to  work,  and  the 
two  of  them  pull  the  train  up  the  Bteeper  grade  to  Huntington 
Avenue,  where  the  eleotric  motor  is  detached.  For  passenger 
work  the  electric  motor  will  be  coupled  to  the  train  at  the 
lower  or  Lombard  street  si  at  ion,  ami  will  be  detached  at  the 
upper   or    I'.olton  street    station.       As  there  will  be    no  smoke  in 

the  tunnel,  it  will  be  possible,  tys  oui  \  a  ri<  in  oontem 
porary,  "to  paint  its  interior  white;  and,  as  it  will  be  illu 
oinated  by  about  2,000  inoandesoeul   lamps,  it   will  not  be 

necessary  to   light   the    lamps    in    the   ears.  '      We   do  not  know 

what  length  the  Bell  tunnel  is,  or  what  the  normal  peed  of  the 
er  trains  through  il  is  likely  to  be ;  but  if  the  tunnel  and 
ears  have  anything  like  the  respective  dimi  usionsof  their  coun- 
terparts in  England,  and  if  a  speed  of  anything  like  20  or  30 
miles  in  qoui  is  maintained,  the  illumination  that  the  pas 
Bengers  inside  the  ens  are  likely  to  derive  whilst  passing 
through  the  "brilliantly  illuminated  whitewashed"  tunnel  will 

be  al t    comparable  to  thai   obtained   »  lien  an    English  W 

train  runs  slowly  through  a  well  lit   station,  BUCh  as  \  oik. 
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ELECTROMAGNETIC  THEORY.— LX.* 

BY    OLIVER    iieavisiuk. 
(Continual   from   page  9:j.j 

§  226.  If  it  should  ever  conic  to  pass  that  there  prevailed  in 
'liis  world  a  so-called  religion  in  which  the  minor  virtues  of 
mercy,  charity,  meekness,  resignation,  and  so  forth,  were  unduly 
exalted  at  the  expense  of  the  supreme  virtue  of  justice,  and  if 
this  religion  were  carried  into  practice  generally,  it  would  he 
a  very  had  thing  tor  the  world.  For  such  a  religion  would  he 
a  snivelling  religion,  only  tit  for  the  weakniinded  of  both  sexes  ; 
and  if  the  strong-minded  and  the  just  allowed  it  to  prevail, 
then  would  the  liars,  rogues,  hypocrites,  slanderers,  and  other 
wicked  people  have  it  all  their  own  way,  and  the  just  would 
be  crushed  along  with  the  meek  and  lowly.  But  just  men  are 
better  than  their  religions,  and  in  self-defence  would  assert 
the  paramount  importance  of  justice,  in  tacit  defiance  of  the 
nominal  religion  in  which  it  was  made  a  secondary  virtue. 
Let  us  above  all  things  try  to  be  just.  Even  Cambridge 
mathematicians  deserve  justice.  I  cannot  join  in  any  general 
attack  upon  them.  I  regret  exceedingly  not  to  have  had  a 
Cambridge  education  myself,  instead  of  wasting  several  years 
of  my  life  in  mere  drudgery,  or  little  more.  It  is  to  Cam- 
bridge mathematicians  that  we  are  indebted  for  most  of  the 
mathematico-physical  work  done  in  this  country.  Do  not 
most  mathematical  physicists  hail  from  Cambridge  ?  Are  not 
Thomson  and  Tait,  Maxwell  and  Eayleigh  Cambridge  mathe- 
maticians, to  say  nothing  of  the  large  crowd  of  other  and 
mostly  younger  men  whose  names  will  suggest  themselves  ? 
We  must  take  the  good  with  the  bad,  in  this  as  in  other 
matters  ;  and  though  legitimate  and  serious  objection  may  he 
raised  to  the  distressing  and  soul-destroying  style  in  which 
some  Cambridge  mathematicians  do  their  work,  and  to  the 
unpractical  conservative  tendency  that  exists  (conserving  the 
bad  as  well  as  the  good,  and  resisting  innovations),  we  should 
also  bear  in  mind  the  great  volume  and  value  of  the  work  done, 
and  not  unduly  depreciate  or  make  invidious  comparisons.  As 
regards  their  want  of  sympathy  with  less  conventional  men, 
it  is  not  sympathy  that  is  particularly  wanted — perhaps  it 
would  be  unreasonable  to  expect  any  at  all.  What  one  has  a 
right  to  expect,  however,  is  a  fair  field,  and  that  the  want  of 
sympathy  should  be  kept  in  a  neutral  state,  so  as  not  to  lead  to 
unnecessary  obstruction.  For  even  men  who  are  not  Cani- 
hridge  mathematicians  deserve  justice,  which  I  very  much  fear 
they  do  not  always  get,  especially  the  meek  and  lowly,  and  those 
tvho  long  suffer  under  slight. 

On  this  question  of  "  Mathematics — and  Mathematics,"  I 
may  mention  a  somewhat  remarkable  phenomenon  which  has 
lately  occurred.  Orthodox  mathematicians,  wdien  they  cannot 
find  the  solution  of  a  problem  in  a  plain  algebraical  form,  are 
apt  to  take  refuge  in  a  definite  integral,  and  call  that  the  solu- 
tion. It  is  certainly  one  form  of  the  solution.  Hut  it  may- 
be just  as  hard,  or  harder,  to  interpret  than  the  differential 
equation  of  the  problem  in  question,  from  the  difficulty  of 
evaluating  the  integral,  and  so  finding  out  what  the  solu- 
tion means  In  such  cases  we  might  as  well  keep  to  the 
differential  equation,  and  be  just  as  wise.  Now,  it  has  come 
to  my  knowledge  that  a  man  who  is  not  a  Cambridge  mathe- 
matician, and  who  does  not  pretend  to  1»-  much  of  any  sort  of 
mathematician  hut  who  is  a  practical  physicist,  capable  of 
discussing  with  proper  judgment  such  a  question  as  the  age 
of  the  earth,  a  higher  limit  to  which  he  finds  (and  with  good 
reason)  to  he  very  likely  hundreds  of  tunes  greater  than  the 
most  probable  previous  estimate  (which  conclusion  has 
obviously  important  interest  to  geologists  ami  B 
recently  made  the  discovery  thai  a  certain  unconventional 
mode  of  treating  the  mathematics  of  the  question  (explained 
to  him  by  myself)  conducted  him  immediately  to  the  exact. 
solution  of  the  problem  he  had  in  hand,  in  a  few  lines  in 
fact;  whereas  bj  thi  methods  general!)  employed  he  might 
'have  spent  days  over  it,  without  any  final  n  i 
obtaining  a  definite  integral  of  too  complicated 
he  practically  discussed  or  obviously  evaluated. 

"This  series  of  arti  f  Vol    11.  of  Mr.  Heaviside' 
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It  has  naturally  given  me  i -h  pleasure  to  find  U 

method  in  question,  which  professes  to  obtain  the  solution  in 
plain  language  directly  from  the  differential  operator,  and,  so 
to  speak,  to  evaluate  the  definite  integral  without  the  tn 
of  finding  it,  should  receive  such  ready  appreci 
practical  physicist.  Of  course,  he  has  no  prejudices  of  the 
rigorous  kind  ;  but  makes  u-,c  of  what  be  finds  useful,  a  oon 
as  he  has  got  to  know  how  to  go  to  work.  It  is  the  fact  that 
he  is  a  practical  physicist,  without  mathematical  pretensions, 
that  constitutes  the  importance  of  the  phenomenon.  For 
this  reason,  I  shall  have  no  further  hesitation  in  making  use 
of  the  method  in  question  occasionally  in  the  course  of  the 

ie-t  of  this  work,  at  least  in  such  simple  cases  as  tile  above 
experience  shows  are  fairly  and  without  much  trouble  within 
the  reach  of  practical  physicists  and  electricians  :  not  mathe- 
maticians of  the  Cambridge  or  conservatory  kind,  who  look 
the  gift-horse  in  the  mouth  and  shake  their  heads  with  solemn 
smile,  or  go  from  Dan  to  Beersheba  and  say  that  all  is  barren  ; 
but  of  the  common  field  variety,  who  take  the  seasons  as  they 
come  and  go,  with  grateful  appreciation.  It  is  really  not  a 
question  of  high  mathematics  at  all,  in  these  diffusion  pro- 
blems at  least,  but  of  the  substitution  of  simpler  and  more 
direct  processes  for  the  indirect  and  complicated  processes  of 
the  highly  cultivated  mathematician  with  too  rigorous  pro- 
clivities. 

§227.  Now  Prof.  John  Perry  has  suggested  to  me  that  I 
should  write  something  on  the  subject.  Therefore,  as  he  has 
made  the  matter  of  the  age  of  the  earth  interesting  at  the 
present  time,  I  give  some  particulars  regarding  simple  solu- 
tions. They  are  not  so  much  out  of  place  as  may  appear  at 
first,  for  they  all  represent  electrical  problems  of  interest,  as 
we  shall  see  later. 

The  main  problem  is  :  Given  the  earth  initially  at  a  constant 
temperature  V0  throughout,  find  its  way  of  cooling,  and,  in 
particular,  find  the  gradient  of  temperature  in  the  earth's 
crust,  for  that  is  the  observed  datum.  It  can  then  be  deduced 
how  long  it  takes  to  arrive  at  its  present  state.  In  accordance 
with  general  practice,  much  simpler  problems  are  substituted, 
and  approximations  made  with  various  data.  Lord  Kelvin, 
who  started  this  branch  of  inquiry  in  his  celebrated  paper  on 
the  Age  of  the  Earth,  substituted  for  the  earth  an  infinite 
body  of  uniform  capacity  and  conductivity,  the  same  as  those 
in  the  crust,  with  a  plane  boundary  kept  at  zero  temperature. 

Now  consider  first  the  converse  problem.  The  earth  is 
initially  at  zero  temperature,  and  by  means  of  surface  sources 
its  skin  is  thereafter  maintained  at  constant  temperature  V0. 
Find  the  temperature  gradient  in  the  skin  which  results.  Let 
V  be  the  temperature  at  distance  x  from  the  plane  face  ;  the 
well-known  characteristic  of  V  is 


1?    u 


p)  V  =  (/V,  say, 


(1) 


where  c  is  the  capacity  per  unit  volume,  k  the  conductivity, 
and  ji  means  the  time-differentiator.     Therefore, 

V  =  r^V0  (2) 

gives  V  in  terms  of  V„.     This  is  easily  integrated,  but  we 
only  want  the  surface  gradient,  say  g.    Thus, 
IV 


0-  ~ 


(4) 


So,  between  (2)  and  (:-!)  we  get 

.'/='/V,. 
which  is  the  solution. 

To  turn  it  to  algebraical  form,  we  have 

<l=^l)\       and      p'l  =  (rt)    ,  (o) 

so  thai  1 

■    1  be  final     tate  dm    to  oui  i    rci    i    V0  >  veryw  here  in 

h.  11  follow  3  thai  in  th  fcarting 
from  a   uniform   ti 

I  in  d  ill   the 
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required  solution.  This  is  the  formula,  due  to  Fourier,  used 
by  Lord  Kelvin.     Taking 

\        l,000°C,     ■  ]     .       -  =0-0118, 

2,743 

which  are  data  used  by  I  find  thai   (  is   100  million 

years.      Tha  es   100  million   yi  j  radient 

in  llie  skin  to  fall  to  its  present  value,  under  the  assumed 
circumstances.  The  correction  necessary  for  the  finite  size 
of  the  earth,  other  data  being  the  same,  is  not  large.  I  hint 
that  the  time  requires  to  be  reduci  d  by  .!,  part. 

§  228.  The  next  step,  due  to  Perry,  is  to  assume  that  the 
capacity  and  conductivity  are  higher  in  tin  earth  than  in  its 
skin.  That  this  will  prolong  the  time  (if  subsidence  may  not 
be  difficult  to  understand;  but  the  result  is  most  distinctly  not 
an  obvious  one  in  the  case  of  a  sphere,  for  it  may  be  readily 
shown  that  the  time  of  cooling  may  be  either  less  or  greater, 
according  to  circumstances.  But  we  want  numerical  results. 
So  take  a  distinct  case.  Let  the  skin  he  so  thin  that  its  capacity 
may  he  ignored,  whilst  its  conductance,  which  is  /,-,  /,  where 
l,\  is  the  conductivity,  and  I  the  depth,  is  finite.  Then  the 
current  of  heat  inwards  through  the  skin  equals  that  entering 
the  inner  earth.  This  give;-  the  condition  that  at  as=0  we 
have 

E  il.r 


(7) 


if  V0  is  the  temperature  outside  the  skin.   V:  that  just   in- 
side.    So 

V,=—  V°  (8) 

1      1  +  Rbj 

is  the  solution  for   V,  in   terms  of  Y„  impressed.     R  is  the 

resistance  of  unit  area  of  the  skin. 

There  are  two  ways  of  converting  (8)  to  algebraical  form, 

one  convergent,    the    other    divergent.      The  latter   is  most 

useful.     Thus,  by  division, 

Y1=[l-Bkq  +  (Rkqf-(Wcqf+    .  .  .]  Y„.  (9) 

which,  by  the  use  of  (5),  is  turned  to 


*-t-D-Cs: 


1-4+1.8 


■}]■ 


(10) 


I        2/  '  "   \-2t. 

from  which  the  subsidence  solution,  due  to  V0  constant  all 
over  initially,  is 

v-v'(s)'{1-£+1-K£)'-1-8j 

Here  a  =  ckR1.     The  gradient  is  got  by  dividing  by  I,  so  that 
the  first  term,  which  is  sufficient  when  t  is  big  enough,  is 


\2t) 


+ 


(11) 


So,  with  the  same  £,  in  the  skin,  the  value  of  t  varies  as  the 
value  of  ck  in  the  earth  when  /  is  big  enough,  which  is  an 
important  conclusion. 

Now  (11)  is  unsuitable  when  t  is  small,  on  account  of  the 
divergency.     Then  apply  an  alti  rnative  method  to  (8),  viz., 

i I    i      .    1      ■      1     _         u  ,., 

R*g(l+  'l:   i     (l;  '  "'    " 


V,  =  . 


\   '  i; 
which  bj   mean    of  p  "l  =  t"    n,  is  turned  to  the  algebraical 


V,  =  2V0(J        ;  '   (*)    hJ_(2i)    .    ...) 

\ «-/  3a     .;..,    a         3.5, ,  J 

■  \  (1     ■  ,M 

So  tin      ubsid     I  lie    to  initial  V    is 

v,   v.{,     „  .)}.      , 

The  i  quivaL  ace  of  (11)  and  (15  ,  of  the 

ilised  •    pom  ntial,  but   il   is  in  i    bom    u 

The  jolution  for  thi    tei  , ,  .,  uiaj  be 

similarlj   obtaim  d   and   u  il  boul  diffii  I    I    we  need  not 

b<  re. 
§  229    I 

f  the  i  i  i  r,  , ,  ■ 


immediately  on  receipt  of  the  above,  so  far  as  the  beginning 
and  most  important  part  of  the  solution  were  concerned.  The 
skin  may  now  be  of  am  depth,  and  is  treated  in  the  same 
waj  as  the  inner  earth,  but  with  different  constants.  Let. 
c,  k,  V  belong  to  the  earth,  and  c„  /.,,  v  to  the  skin.  Measure 
x  in  tin  earth  Iron,  the  inside  of  the  skin,  and  z  in  the  skin 
also  from  its  inside.     Then  we  have 

Y  =  e-v>Y1.  (16) 

r  =  (-<n=C  +  e'n-D,  (17) 

where  V,  is  the  temperature  at  a  =0  and  ('.  I>  are  unknown,, 
and  to  be  eliminated.  The  boundary  conditions  are  i?  =  V0  at 
:  =  /.  and  r  =  V,  at  .  =  0.  besides  continuity  of  current  at  the 
interface  of  skin  and  earth,  or 

<*=-'€  (18) 

at  :  =  0.  .<-  =  0.  These  find  C  and  D,  and  lead  us  by  ordinary 
algebraical  work',  which  need  not  be  given,  to  the  following 
expression  for  the  gradient  of  temperature  at  the  outside  of 
the  skin  : — 

1  +sy 


9- 


"7lv„ 


(19) 


\llele 


-'-•V 


(20) 


1  -  StJ 

=  1  -(., 

TTir-,/,,  ok) ' 

notice  that  s  =  0  when  ck  =  c1k1.  That  is,  the  flow-  of  heat  in 
the  skin  due  to  applied  Y„  on  its  outside  is  the  same  for  any 
material  inside,  provided  ck  =  <-,/,-,,  which  reduces  (19)  to  the 
elementary  form  (4)  first  considered. 

The  approximate  solution  involving  the  first  power  of  I  may 
bi  go1  at  once  from  (19),  and  it  leads  to  the  former  results 
when  /  is  small.  To  get  the  complete  solution,  expand  the 
fraction  in  (19)  by  division.     Thus, 

£/  =  (!  +  2«y  +  2«y  +  2«y  +    . .  .)g,V„.  (21) 

Only  one  term  needs  transformation,  since  they  are  formally 
alike.     YVe  have 


yVVo 


'  a        i  ,  l'r7i  ': 


)Y„ 


(22) 


by  (20),  using  the  ordinary  exponential  expansion.  Inte- 
grating by  (5)  we  obtain  a  series  which  also  belongs  to  the 
exponential  kind,  being 

V, 


*•(%)'- 


i-f-  ktt. 


(23) 


Ik  re  ii  has  to  be  0,  1,  2,  3,  &c,  in  the  successive  terms  of 
(21),  so  we  obtain 


(i)' 


l  +  2sA  +  2ssA4  +  2saA9  + 


A  =  €-elp/*l' 


(24) 


where 

In  fact  (21 1  expresses  the  initial  effect  of  Y,,  in  the  first  term 
on  the  right,  and  of  an  infinite  series  of  images  due  to  the 
change  of  medium. 

Although  (24)  is  a  vcr\  neat  form  of  solution,  we  may  want 
a  solution  arranged  in  inverse  powers  of  r,  as  in  (11)  for 
example.  We  may  get  this  by  picking  out  the  coefficients 
properly  from  the  expansions  of  A  and  its  powers  in  (24), 
Or,  from  the  operative  equation  (21 1  itself,  which  becomes 

./=  '  1  4    ""       2,,/.  2s  il  +2s  +  8s3  +  4s8+  .  .  .) 

I  1  —  s 

(ago 

2 


2s(l  +  2  I      +  ...) 


(M 
8 


2m  1  I  2  -  4  :is    i   I  s<  i 


.)  +  &>.]     \ 


(25). 


when  arranged  in  powers  of  qx.     Here  thi   even  powei 
an    ignorable,  as  thej  involve  whole  differentiations.     So  the 
,    term  give    thi    fai  term  i  bat  o(  i    ,  and  bo 

on.   It  is  ea  bat  the  functions  of  s  that 

i  ■  :    ii     one  anothi  c  by 
the  operator  t(d  a  i,  the  first  oni    bi  ing  2s  (]     s ,,     So  thej 
□  finitelj  if  we  Like.     Or, 

■    ■  ,'  ■■■)£}<"> 
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where  A  is    i  is  thi    complete  solution,  of  which 

the  fii  i   as 

^'I'-i'-i:^  ■■■■!  ■  <*" 

where  R  =  //A,  as  before.  Comparing  with  (11),  we  run  see 
the  effect  oi  the  capacity  of  the  skin. 

£  230.  The  next  step  would  I"'  to  go  on  to  consider  th<  <  a 
pherical  earth,  first  with  no  surface  n    i  tance  to  the 
e  of  heat,  next  with  a  resisting  skin,  and,  thirdly,  with  a 
skm  of  any  depth,  the  capacity  being  allowed  for.     Bui 
are  too  complicated  for  the  pn  sent  purpose,  and  would  frighten 
timid  readers,  and  perhaps  some  Cambridge  mathematicians 
as  well.      At   the   sami    tune.  I  may  remark  that  the  solutions 
can  be  got  through  the  operators  in  the  form  of  Fourier  series 
q  bj   Fourier's  way. 

Prof.  IN tv\  has  examined  Fourier's  solution  for  a  homo- 
geneous  sphere  wit!  vitj  (equivalent  to 

ting  skin)  and  a  very  interesting  result  comes  out,  viz., 
that  the  plane  solution  gives  much  too  big  a  result  with  the 
same  data  a-  n  gards  conductivity  and  capacity,  internal  and 
external. 

Thus,  according  to  Perry,  take  the  radius  of  the  earth  at 
63806,  and  the  depth  of  the  skin  at  10"  centim.,  or  4  kilom., 
the  initial  temperature  as  4000  ('..  the  present  surface  gradient 
1  in  2743  centim..  and  c  =  2-86,  /.  =  •!".  e,  =  -507,  ^  =  -00595, 
so  that  /.'  in  the  earth  is  70  times  that  of  surface  rock,  and  k  c 
in  the  earth  is  14  times  that  of  surface  rock.  Then  the  time 
of  subsidence  to  the  present  state  is  960s  years,  or  90  times  the 
estimate  of  10"  years  given  with  the  same  data  except  that  the 
earth  has  the  same  c  and  h  throughout  as  in  the  skin,  when 
calculated  by  the  plane  theory,  or  the  linear  diffusion  of  heat. 

But,  according  to  the  plane  theory  adapted  to  meet  the 
case  of  a  plane  slab  of  skin  instead  of  a  spherical  shell,  the 
time  of  subsidence  would,  by  (12)  above,  be  ckjejt^  times  as 
great  as  the  estimate  without  the  increased  c  and  k  inside, 
or  about  4680"  years.  So  the  effect  of  having  an  infinite  con- 
ductor with  a  plane  face  to  represent  the  earth  is  to  increase 
the  time  of  subsidence  from  960s  to  4630"  years.  Perhaps  it 
does  not  matter  in  very  rough  estimates  ;  but  it  is  interesting 
to  note  the  difference  made  by  the  finite  size  of  the  earth,  and 
that  it  lessens  the  time  of  subsidence  in  the  ratio  463:96,  or 
4-7  to  1. 

In  order  to  ascertain  whether  the  objection  made  to  Perry's 
neglect  of  the  capacity  of  the  skin  had  any  serious  basis,  I 
have  worked  out  the  corresponding  formula  with  the  capacity 
allowed  for.  There  is  very  little  difference  numerically.  Thus, 
Perry  found  two  terms  in  the  Fourier  expansion  to  be  neces- 
sary. But  the  first  term  is  a  large  multiple  of  the  second,  so 
we  may  take  it  alone  for  our  comparison.  By  the  first  term  of 
Perry's  formula,  the  time  of  subsidence  comes  to  90207  years. 
Allowing  for  the  capacity  of  the  skin,  I  find  it  comes  to 
9030:  years.  But  I  have  not  taken  special  pains  to  get  the 
third  figures  right . 

§231.  Now  a  few  remarks  (which  I  make  with  much 
diffidence)  on  the  practical  outcome  of  Prof.  Perry's  investiga- 
tions. It  is  known  that  geologists  demand  long  ages  of  time 
for  the  earth's  evolution  in  its  geological  aspect.  Pin  i 
on  the  other  hand,  have  ottered  them  what  geologists  con- 
sider the  miserable  allowance  of  from  20  to  400  million  years. 
Prof.  Tait,  I  believe,  offers  them  only  20.     They  want  more. 

There  are  two  evident  ways  of  getting  more.  The  first  is 
by  not  requiring  so  much,  by  allowing  that  the  earth's  evolu- 
tion went  on  at  a  far  more  rapid  pace  in  former  times  than 
at  present,  wholly  apart  from  catastrophes.  This  seems  to 
be  a  reasonable  view.      The  other  is  Prof.  Perry's  way.     He 

advances  arguments  to  -how  that  it   is  re able  to  suppose 

that  the  earth'-  effective  I  conductivity,  especially 

the  latter,  maj  1"   even  at  present  much  greater  in  the  earth's 
interior  than  in  its  skin,  so  that  the  time  of  subsidence  to  the 
kin  gradient  is  prolonged.     But  it  is  not  a  mereques 
tion  of            '  ti      interior.     The  state 

during  the  whole  period  oi  \<  igica  1  evolution  has  to  be  con- 
sidered, and  Prof.  Perry's  argumenl  eem  to  me  to  apply  with 
gre  a.     and  further  we  go  hack  in  th 

presume  that  the  earth's  birth,  foi  geolo  peal  purposes,  should 


be  reckoned  from  thi  time  when  it  became  <  oi  when 

the  crust  attained  some  notabl   thicl  qi      to  i    lort  of 

stability.      Is  ii   necessary  to  solidify   the  earth  all  thi 
before  beginning  its  life?     [f  we  allow  it  to  solidify  gradually 
by  the  natural  mi  n  i  i  Hi  depth  of  it-  solid  crust,  consequent 
upon  its  cooling,  it  i-  evident  that  the  age  of  the  earth  maj 
possibly  be  much  exti  nded. 

As  for  the  origin  of  life  upon  this  planet,  the  onlj 
able  view  seem,  to  me  bo  be  Tropsj     theory.      She  was  a  true 
philosopher,  and  "  she  spekt  she  growed.        \n\  othei 

is  of  the  elephanl  and  I,  a    ort  of  evasion,  which 

explains  nothing,  whilst  it  increases  one's  difficulties.  Prof. 
Tyndall  was  of  Topsy's  persuasion.  So  am  I,  as  I  firmly 
believi   (i  abji  ci  to  coi  1 1  ction ,  in  the  truth  of  his  \  ti 

"promi-i    and    potencj  "  Of   life  in  so-called  dead  matt,,  I 
the  influence  of  the  forces  of  nature. 

(To  be  continued. ) 


THE    LIFE    AND    INVENTIONS    OF    THOMAS    ALVA 
EDISON. 

There  has  recently  appeared  under  this  title  a  book,  the 
authorship  of  which,  in  spite  of  the  puff  preliminary  which 
whispered  that  much  of  it  was  autobiographical,  is  attributed 
on  the  title-page  to  W.  K.  L.  Dickson  and  Antonia  Dickson. 
This  book  belongs  to  the  class  of  works  that  are  produced  by 
enthusiasts  to  glorify  their  ideal,  and  cannot  be  judged  hy 
scientific  standards.  As  a  piece  of  imaginative  literature  it  has 
some  notable  qualities  ;  as  a  sympathetic  biography  it  is  of 
intense  interest  ;  but  as  a  narrative  of  scientific  weight  it  is 
strangely  deficient.  The  authors  are  so  lost  in  the  worship  of 
their  hero  that  they  lose  all  sense  of  proportion  and  perspec- 
tive. Even  the  most  trivial  of  bis  doings  and  sayings  are 
gravely  set  forth  as  though  they  possessed  some  permanent  or 
scientific  value;  and  the  very  naiveness  of  the  narrative,  which 
is  very  fine  and  large,  makes  it  most  entertaining  reading. 

Edison's  early  experiences  in  selling  newspapers  as  a  train- 
boy  on  the  Grand  Trunk  Railway,  where  he  printed  the  Grand 
Trunk  Herald  on  board  the  train,  are  given  at  length,  with  a 
facsimile  of  one  of  the  sheets  so  produced.  After  this  came 
his  introduction  to  telegraphy,  with  varied  experiences  and 
wanderings  until  the  time  when,  at  the  age  of  22,  while 
engaged  at  Boston,  he  took  out  his  first  patent  for  an  electrical 
vote-recorder.  This  is  an  invention  which,  it  appears,  no  political 
party  wants,  as  it  would  facilitate  legislation  and  prevent  the  free 
play  of  that  powerful  engine  of  party  warfare — obstruction.  In- 
cidentally we  learn  that  a  year  before,  while  at  Louisville,  he  had 
issued  his  first  electrical  treatise.  If  any  copies  of  that  treatise 
exist  now  they  must  fetch  a  greatly  enhanced  price.  It  was  at 
Boston  that  Edison  began  constructive  work,  while  still  an 
operator  on  the  night  shift  of  the  Western  Union  Telegraph 
Company,  his  first  completed  instrument  being  the  stock 
quotation  printer  or  "  ticker."  which  preceded  by  some  years  the 
perfected  Edison  quadruplex  telegraph  system  that  first  made 
him  really  famous.  The  authors  do  not  seem  to  be  well-in- 
formed on  the  subject  of  telegraphy,  since  they  get  rather  mixed 
about  single-current  and  double-current  systems  ;  and  they 
apparently  attribute  to  Edison  the  discovery  of  the  polarised 
relay,  and  of  duplex  telegraphy,  to  which  they  assign  the  date 
1872  1  The  work  of  Gintl  in  1853  on  duplex  signalling  led  to 
the  improved  systems  of  Frischer  and  of  Siemens  and  Halske 
in  1854.  Our  authors  say  nothing  of  this — perhaps  they 
never  heard  of  Siemens  and  Halske.  But  they  omit  all  men- 
tion of  .1.  B.  Stearns,  of  Boston,  who  in  1871  completed  the 
solution  of  the  problem  of  duplex  telegraphy  for  land  lines  by 
compensating  the  capacity  of  the  lines.  Surely  they  must 
have  heard  of  J.  B.  Stearns.  So  also,  they  omit  all  reference 
to  other  workers  on  duplex  systems  which  also  date  from  I 
And  the  combination  of  duplex,  with  diplex  which  is  known  as 
quadruples,  they  attribute  without  qualification  or  reservation 
to  Edison,  without  a  word  of  the  prior  suggestion  to  that  effect 
of  Heaviside,  or  any  reference  to  the  still  better  known  system 
of  Geriit  Smith.  The  standard  quadruplex  used  throughout 
the  Western  Onion  Company's  lines  is  Gerrit  Smith's.    Perhaps 
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the  authors  never  heard  of  Gerrit  Smith  or  even  of  the 
Western  Union  Telegraph  Company.  With  the  growth  of  his 
telegraphic  inventions,  including  an  automatic  transmitter 
somewhat  resembling  Wheatstone's,  came  money,  which 
enabled  him  to  set  up  a  factory  in  Newark  in  1873.  While 
here  he  made  the  discovery  of  the  effect  of  the  current  in 
diminishing  friction  between  a  metal  point  and  a  prepared  strip 
of  paper,  which  constitutes  the  principle  of  the  motograph.  In 
connection  with  this  discovery  the  authors  state  that  the 
Edison  motographic  telephone  receiver  proved  such  a  signal 
success  in  England  that  "  the  system  was  successfully  grafted 
upon  the  social,  political,  and  commercial  workings  of  the 
day."  There  is  some  mistake  here ;  for  the  motographic 
receiver  was  never  brought  into  commercial  use  in  the 
United  Telephone  Company's  exchanges  ;  where,  until  the 
modern  types  of  Hunning's  transmitter  were  introduced  in 
recent  years,  the  Bell  receiver  and  the  Blake  transmitter  held 
their  own. 

The  account  of  these  years  of  Edison's  life  at  Newark 
is  pleasantly  enlivened  by  amusing  digressions,  which  record 
how  he  celebrated  the  sale  of  an  invention  by  entering 
the  workshop  with  a  whoop,  and  throwing  his  hat  into  an 
oil  pan ;  how  he  used  to  dispense  with  sleep ;  and  how 
he  aired  his  views  on  diet.  These  are  as  original  as  his 
views  on  Newton's  Principia.  Newton  would  have  done 
better  had  he  known  less  about  mathematics.  "  The  nations 
that  eat  the  most  kinds  of  food  are  the  greatest."  This 
text,  which  fills  three  pages,  introduces  the  first  of  a  tiresome 
series  of  discourses  by  the  authors  in  the  time-honoured  style  of 
the  leaders  of  the  Daily  Telegrajjh,  overflowing  with  references 
to  Assyria  and  Babylon,  Sparta  and  Hymettus,  Shakespeare, 
Milton  and  Spenser,  all  fired  off  like  fourth-of-July  fireworks  to 
dazzle  the  reader.  The  authors  opine  that  the  birth  of  the 
quadruplex  telegraph  was  the  practical  outcome  of  Edison's 
strange  views  as  to  diet  and  sleep  !  During  the  years  1870  to 
1876  it  is  said  that  45  distinct  inventions  were  maturing;  and 
to  escape  the  importunities  of  visitors  Edison  removed  his 
laboratory  and  workshop  to  Menlo  Park,  twenty-four  miles 
from  New  York.  Several  pages  are  given  to  descriptions  of 
the  tasimeter,  an  instrument  for  detecting  minute  effects  of 
radiant  heat,  which  at  one  time  promised  to  be  of  great 
scientific  value,  and  was  used  in  1878  in  observations  during 
the  solar  eclipse  of  that  year.  It  has  since  been  so  entirely 
superseded  by  Langley's  bolometer,  that  the  interest  in  the 
tasimeter  is  now  purely  historical;  it  does  not  ?eem  even  to  have 
been  useful  as  a  thermoscope.  The  odoroscope,  a  modification 
of  this  instrument,  which  was  supposed  to  measure  odours, 
has  never  been  heard  of  since.  Though  the  authors  describe 
it,  and  give  a  picture  of  it,  we  are  unaware  that  any  scientific 
results  have  ever  been  given  to  the  world  by  its  use.  The 
same  may  be  said  of  a  number  of  the  "  inventions"  of  which 
pictures  are  given. 

Following  "ii  the  description  of  the  tasimeter  comes  one  of  the 
greatest  blots  on  this  book — namely,  a  direct  accusation  against 
I'rof.  Hughes  of  having  stolen  from  Mr.  Ivlisonthe  invention  of 
the  microphone.  All  who  know  I'rof.  Hughes  know  how  utterly 
incapable  he  is  of  any  such  act.  Moreover,  the  stages  of  dis- 
covery by  which,  armed  with  a  Bell  telephone  receiver,  he 
arrived  at  the  microphonic  principle  of  loose  contact  are  well 
known  from  liis  earliest  Paper  on  the  subject.  There  is  not 
the  slightest  evidence  thai  any  ideas  that  Edison  may  have  had 
at  that  time  working  in  his  brain  were  known  to  Bughes  ;  and 
the  famous  telegram  which  Edison  cabled  to  Count  du  Monoel 
at  the  time,  in  which  he  stated  thai  he  had  previously  sent 
ome    mioropl  to  Mr.  Preece  was  found   to  refer  nol   to 

mil  rophones  at  all,  but  to  some  of  the  lamp  black  transmitters 
which  he  had  devised  shortlj  before,      It   is  a  very  unworthy 
act  to  revive  now  a  Bcandal  whii  h  sixteen  yeai    ago  was  Bhown 
lut  shadow  of  foundal  ion. 

Chapter  \lll.  is  devoted  to  two  of  the  "inventions"  of 
I  i:  on,  which  are  euphemistically  described  as  having  had 
"no   commercial   application    as    yet"     namely,    the    ' 

phone"  and  the  "aerophone       ' i  these  Bimply  consists 

of  two  largi    funn  1 1  umpets,  which   enal 

to  the  >ows  munching  grass  six  miles  away, 
.■iii.l  i  he  i  i  bei  i    a,  devi  e  by  t  he  aid  of  I  air  or  steam 


to  magnify  the  human  voice  to  two  hundred  times  its  ordinary 
loudness.  According  to  the  authors,  it  "  not  only  intercepts 
casual  and  indiscreet  remarks,  but  roars  them  out  to  the 
adjoining  neighbourhood  in  a  manner  calculated  to  endanger 
the  bulwarks  of  social  life."  We  may  be  pretty  sure  that  if  a 
machine  ever  had  actually  produced  such  a  result,  the  scientific 
world  would  have  heard  of  it  before  now.  If  the  invention 
really  exists  why  should  its  only  use  be  to  swell  the  pages  of 
an  enthusiastic  biographer? 

Chapter  IX.  is  devoted  to  the  phonograph,  the  first  idea  of 
which  Edison  states  to  have  been  suggested  to  him  by  the 
accident  that  he  pricked  his  finger  while  singing  to  the  mouth- 
piece of  a  telephone  transmitter,  to  the  diaphragm  of  which 
a  fine  steel  point  had  been  attached.  But  the  germ  of  the 
invention  had  really  been  working  in  his  mind  before.  He  had 
had  much  experience  in  automatic  methods  of  translating 
telegraphic  messages  from  one  set  of  instruments  to  another  : 
and  one  year  before  the  phonograph  was  invented  he  had 
described  "  a  method  of  reading  ordinary  telegraphic  signals 
by  a  chisel-shaped  stylus  indenting  a  sheet  of  paper,  enveloping 
a  cylinder  or  plate  along  the  line  of  a  groove  cut  in  the  surface 
of  the  latter."  There  can  be  no  doubt  that  the  phonograph 
will  take  its  place  as  one  of  the  great  scientific  discoveries  of 
the  world  ;  and  that  the  idea  that  underlies  it  of  the  simple 
mechanical  recording  of  sound  in  such  a  way  as  to  enable  the 
original  sound  to  be  reproduced  from  the  record  is  one  of  those 
suggestions  of  masterly  simplicity  that  stamp  a  really  great 
step  in  scientific  progress.  It  is  impossible  to  underrate  the 
value  which  some  still  further  perfected  phonograph  may  here- 
after prove  to  have  as  an  implement  of  scientific  research,  acous- 
tical and  linguistic,  quite  apart  from  any  possible  commercial 
uses,  or  from  its  human  interest  as  presenting  the  personal 
voices  of  those  who  are  far  away  or  dead.  The  man  who 
makes  such  an  invention  will  live  in  scientific  history  when 
everything  else  he  has  done,  or  that  may  be  fathered  upon 
him  by  an  admiring  biographer,  is  forgotten.  With  lavish 
hands  the  writers  of  this  book  pour  out  their  praises,  and  adorn 
their  pages  with  illustrative  blocks — cuts  we  must  not  call 
them,  for  they  are  surface-blocks — lavishly  strewn  throughout 
the  book. 

There  are  many  anecdotes  told  of  the  inventor,  which  must 
have  been  narrated  by  himself.  Oue  of  these  is  of  some  interest. 
It  is  told  how  Edison,  shortly  after  making  the  first  tinfoil 
phonograph,  "strolled  into  the  Smithsonian  Institute  at  Wash- 
ington and  embarked  on  a  close  scrutiny  of  the  phonautograph  " 
— doubtless  one  of  Koenig's  instruments,  made  on  the  pat- 
tern invented  by  Scott  in  1860 — and  delivered  himself  of 
the  following  observation  :  "  Wise  men,  these  were,  not 
to  see  that  they  could  put  a  hard  point  and  a  piece  of 
tinfoil  in  front  of  it,  and  there  is  the  phonograph."  This 
puts  me  in  mind  of  a  personal  incident  worth  mentioning. 
Once  when  I  was  in  Koenig's  laboratory  in  Paris,  1  asked  him 
whether  at  the  time  when  he  and  Scott  were  working  at  the 
recording  of  sounds  by  the  phonautograph  the  idea  had  never 
occurred  to  him  or  to  Scott  to  use  the  record  for  reproducing 
sounds.  He  shook  his  head,  and  replied  :  "  No,  Monsieur,  the 
idea  never  came  to  us."  To  return  to  the  book,  the  authors 
make  a  strange  omission,  when,  in  dealing  with  the  modern 
phonographs,  in  which  the  sounds  are  not  indented  into  tin 
foil,  but  carved  with  a  cutting  tool  upon  the  surface  of  a 
waxen  cylinder,  they  omit  all  mention  of  the  men  who 
brought  about  this  important  Step.  The  researches  of 
Sumner  Tainter,  Graham  Bell,  and  Chichester  Bell  surely 
deserve  mention  Without  them  the  phonograph  was  practi- 
cally of  no  service,  from  the  inherent  impossibility  of  obtaining 
a  perfeot  record  by  the  method  of  indenting  into  metal  foil. 
To  allow  the  reader  to  BUppose  that  the  vast  stride  made  iu 
substituting  the  met  ho, 1  of  carving  the  vihr.it  ions  upon  was  was 
made  bj  Edison  or  Ins  assistants  is  a  gross  injustice  to  these 

three    workers.       In  spile  of  all  the  recent    improvements  it   still 

remains  true  thai  the  phonograph  is  still  mainly  asp] lid  toy 

to    attract    crowds    at     penny    exhibitions,    and    to   enliven    the 

tedium  of  garden  parties;  for  thes,'  are  its  principal  uses  as 

3  '■' 

\ 1 1 .i-  the  invention  of   the    phonograph   the  demands   on 
Edison's  capabilities   to  invent   Beem  to  hue  beoome  oppres- 
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sively  numerous,  and  inventions  made  to  order  increased 
apace,  "Thick  as  owls  in  Athenian  temples  they  crowd 
about  us."  Why  they  resemble  owls  is  not  very  clear,  but 
the  authors  say  so.  And  what  is  the  thickness  of  an  owl  in 
an  Athenian  temple  is  also  an  unexplained  mystery.  This  is 
intended,  doubtless,  as  a  piece  of  that  fine  writing  which 
makes  the  book  so  comic.  "  Deep  eyed  Mnemosyne  "  must  be 
invoked  in  describing  the  phonograph,  as  must  a  whole  page 
of  heathen  divinities  in  order  to  introduce  the  subject  of 
incandescent  illumination  ;  while,  with  a  touch  of  superfluous 
piety,  Edison's  electric  lamp  is  declared  to  correspond  to  the 
"  Dayspring  from  on  high,"  and  the  chemical  products  in  his 
laboratory  "  recall  memories  of  the  Babe  of  Bethlehem"  ! 

Our  authors  are  not  always  correct  either  on  details.  British 
readers  might  not  recognise  in  "  M.  Ewing,  of  the  University 
of  Glasgow,"  our  well-known  Prof.  J.  A.  Ewing,  of  Cambridge, 
formerly  assistant  to  Prof.  Fleeming  Jenkin  at  Edinburgh. 
Dr.  Gilbert's  De  Magnete  now  reappears  as  the  De  Arte  Magn& 
lien  of  Sir  William  Gilbert.  Deleuil,  the  inventor  of  an  early 
form  of  arc  lamp,  is  described  as  Delenil.  Kosloff  is  now 
spelled  Risloff.  But  these  are  trifling  compared  with  some 
of  the  other  features  of  the  book. 

Amongst  the  least  gracious  things  in  the  whole  work  is  the 
ungenerous  reference  on  p.  248  to  Mr.  Swan- -himself  one  of 
the  most  generous  of  men — in  which  he  is  grudgingly  described 
as  not  the  inventor  but  the  proprietor  of  the  Swan  incandescent 
light.  This,  to  anyone  who  knows  the  inner  history  of  the 
incandescent  lamp,  -would  be  amusing  if  it  were  not  so  un- 
blushing. We  should  like  to  hear  what  Mr.  Frank  L.  Pope, 
the  author  of  the  fullest  account  that  has  yet  been  published 
of  the  history  of  the  incandescent  lamp,  would  say  of  it.  It 
is  notorious  that  it  was  Swan's  success  at  a  time  when  Edison's 
lamp  experiments  had  led  to  nothing  of  commercial  value  that 
caused  the  latter  to  abandon  his  platinum  and  iridium  lamps 
for  the  carbon  which  he  had  previously  spurned.  To  a  reporter 
of  the  Xen'  York  Sun,  in  November,  1878,  he  said  :  "  I  use  no 
carbon,  the  carbon  lamp  won't  do.  I  have  made  repeated 
experiments  with  carbon."  This  was  in  the  days  when  Sawyer 
and  Mann  were  using  carbon,  and  when  Lane- Fox  had  already 
found  out  that  platinum  and  iridium  were  useless  as  bridges  of 
lamps.  Swan's  public  use  of  carbon  came  shortly  after — early 
in  1879.  Then,  and  not  till  then,  did  Edison  abandon  the 
much-advertised  overpraised  platinum  lamp,  and  "invent"  (in 
October,  1879)  the  carbon  lamp. 

One  good  story,  entirely  to  Edison's  credit,  and  intensely 
characteristic  of  the  man,  we  miss  from  the  perso?ialia  which 
Mr.  and  Mrs.  Dickson  have  gathered  up.  It  is  that  relating 
to  his  demand  for  the  rare  earth  thorina  at  a  time  when  he 
was  working  at  p\  ro-insulating  coatings  for  the  platinum  wire 
lamp.  This  earth  is  found  in  a  rare  mineral,  monazite,  of 
which,  he  was  assured  by  the  State  geologist,  only  a  few  grains 
existed  in  all  the  United  States.  Entirely  undismayed,  he 
engaged  an  active  explorer  to  search  for  the  required  mineral, 
of  which  he  shortly  had  a  good  supply ;  and  crowned  the 
incident  by  despatching  a  lump  of  several  pounds'  weight 
to  the  astonished  State  geologist.  As  it  turned  out,  the 
thorina  was  of  no  service  ;  but  it  happens  that  this  very 
earth  is  now  used  in  the  manufacture  of  the  mantles  of 
incandescent  gas  lights.  On  Edison's  quest  for  bamboo 
for  his  lamps,  on  the  adventures  of  his  explorers  in  South 
America  and  in  the  Far  East — all  profusely  illustrated — 
we  have  not  room  to  dwell.  At  this  point  the  want  of  due 
sense  of  proportion  to  which  we  have  alluded  becomes  almost 
ludicrous.  One  would  gather  from  this  book  that  the  whole 
success  of  electric  lighting  depended  on  the  use  of  bamboo  ; 
while  the  fact  is  that  not  a  single  firm  in  all  Europe — not  even 
the  Edison-Swan  Company  in  England — uses  bamboo  at  all  in 
its  lamps.  One  would  also  gather  that  all  the  electric  lighting 
in  the  world  is  done  by  Edison  lamps  supplied  from  Edison 
dynamos  erected  in  Edison  central  stations — there  are  no 
others  recognised  in  this  book  !  Even  the  work  of  such 
valiant  assistants  as  Lieut.  F.  J.  Sprague,  who  worked  so 
hard  at  electric  motors  for  the  Edison  companies,  is  ignored. 
This  is  the  more  strange,  since  Mr.  W.  K.  L.  Dickson, 
according  to  his  own  account,  was  in  charge  of  the  testing 
department  of  the  Goerck-street  establishment  in  New  York, 


and  is  still  with  Mr.  Edison  at  the  Orange  laboratory,  working 
at  the  kinetoscope.  This  apparatus,  a  toy  as  it  seems  to  us,  is 
described  as  the  latest  invention  ;  but  it  is  with  very  little 
difference  the  same  thing  as  we  have  often  seen  under  other 
names.  At  the  Frankfort  Exhibition,  in  1891,  there  were 
machines  practically  identical  with  the  thing  now  called 
Edison's  kinetoscope  ;  the  photographs  of  a  moving  object  taken 
in  rapid  succession  of  a  fcore  or  more  per  second  being  illumi- 
nated successively  by  electric  sparks.  The  kinetoscopes  now 
being  shown  in  London  as  Edison's  appear  to  me  to  differ  only 
in  their  pictures  being  a  little  more  ambitious.  If  with  all  the 
resources  of  the  Orange  laboratory  Mr.  Edison  can  do  nothing 
better  than  this,  one  begins  to  fear  that  his  inventive  powers 
are  on  the  wane.  At  the  present  moment  his  fame,  in  public 
estimation,  rests  upon  two  toys,  the  phonograph  and  the 
kinetoscope,  one  purely  mechanica1,  the  other  optical  and 
photographic. 

Before  we  leave  this  volume,  with  its  amusing  blunders  and 
juvenile  outbursts,  we  must  say  a  word  for  Mr.  Dickson's  excel- 
lent photography.  Assuming  that  surface  blocks  are  a  satis- 
factory form  of  illustration  (and  these  are  not.  even  with  the 
smoothest  of  hot-pressed  paper  to  receive  their  imprint),  the 
photograplrc  reproductions,  especially  of  the  later  half  of  the 
book,  are  distinctly  above  the  average. 

We  reserve  for  the  last,  as  the  gem  of  the  whole  work,  the 
crown  of  its  hero-worship,  one  sentence,  which  we  commend 
to  the  astonished  gaze  of  the  electrical  world  generally.  On 
the  authority  of  Mr.  Dickson,  who  claims  to  have  had  a  close 
and  friendly  connection  with  Mr.  Edison  for  thirteen  years, 
we  now  have  it  stated  that : — "Mr.  Edison  at  no  time  has  ever 
advanced  a  claim  of  original  discovery  in  connection  with  the 
electric  lijht."  What,  then,  were  all  the  lawsuits  about,  and 
why  did  the  Edison  Company  bring  them  ? 

Silvaxus  P.  Thompson. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


TO  DAY)  FRIDAY,  December  14th. 

Physical  Society. 
5  p.m.     The  following  Papers  will  be  read  : — (1  <  "  Student  •' 
Apparatus  for  Finding  the  Mechanical   Equivalent  "f 
Heat,"  by  Prof.  W.  E.  Ayrton  and  H.  C.  Haycroft ;  (2) 
"Glow  Lamps  and  Testiug   Instruments,"  by  Prof .  tV. 
E.  Ayrton  and  E.  A.  Medley. 
Institution  of  Civil  Engineers. 
6'  p.m.     Students'   Meeting.     The  following   Papers  will  lie 
read: — (1)  "Some  Experiments  en  the  Heat- Losses  to 
the  Cylinder  Walls  of  a  Steam  Engine,"  by  S.  Henry 
Barraclough  and  Lionel  S.  Marks   B.Sc. 
MONDAY,  December  17th. 

Sociktv  of  Arts. 
8p.m.     Cantor   Lecture:    "Modern   Developments  in   Ex- 
plosives," by  Prof.  Vivian  B.  Lewes. 
TUESDAY,  December  18th. 

In-i  i  1 1  noH  "i'  Civil  Enqimeers. 
S  p.m.     Ordinary   Meeting.     The   following   Paper  «ill    be 
discussed  :—" Colliery  Surface-Works,"  by    Edward    B. 
Wain. 
WEDNESDAY,  December  19th. 

Royal  Meteorological  Society. 
7..I0  p.m.     Ordinary    Meeting   at    25,   Gnai     I 
S.W. 

Soi  ii  n    "I     A  l:  !  -. 

S  p.m.     Ordinary    Meeting.     The   following   Paper   will   bo 
read  : — "  Forestry,"  by  Gen.  J.  Michael. 

ROI  ai     M  [l  ROSl  "i  n  ai,   Si'l  II  TV. 

,s'  p.m.     Ordinary  Meeting  at  20,  Ha: 

*,*  Particulars  of  meetings  t"  be  held  or  Papers  t"  be  read  before 
Scientific  Societies  during  the  ensuing  week  should  reach  us  not  later 
than  Thursday,  6  p.m. 


Electric  Conduit-Tramway  Patents.— In  a  Paper  recently 
read  before  the  American  Institute  of  Electrical  Engineers, 
Mr.  .Inscph  Sachs  makes  the  statement  that  of  all  the  electric 
railway  patents  granted  since  the  first  days  of  the  practical 
application  of  electricity,  one  half  have  been  issued  for  conduit 
railways. 
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RADIOMETRY. 
In  a  recent  issue  we  printed  a  translation  of  an  article  on  a 
new  unit  of  light  proposed  by  Lummei;  and  Kvklbadm,  and  in 
the  course  of  that  article  allusion  was  made  to  a  bolomi  tei  bj 
mean  of  which  tins  unit  was  constructed.  It  will  be  remem- 
bered that  a  sheet  of  platinum  was  raised  to  such  a  degree  of 
incandescence  that  the  total  radiation  was  ten  times  that  which 
passed  throu  ;h  an  absorbing  screen.     The  construction  of  the 

absorbing    • va    simplified  as  much  as  possible,  with  the 

,  reproducibility,  and,  as  often  happens  in  phy- 
sical research  ,  tin  implificatdon  of  one  part  of  the  appa- 
.,,.  ,  called  tin  .1  bighei  degree  of  sensitiveness  and  of 
complication  in  another  pan.  When  a  standard  of  li.udit 
1  to  be  cod  tructed  b}  a  differential  measurement 
radiation,   the    qui   tion    naturally   arises— what   photometer 

1    l  enough    to    adjudicate    upon    this  vital   differ*  m  1 

\nd   when   wi    find   thai    no 
photi  met      al   all,   in  the 
um-,1,  I  -ii   :i    1-  -      e  may  J      -    k,    - 

,.  :  a|    1     1,1   in     tandai  li  ■-  all  photomi  trie  work '.' 

Tin  ,11    wi  r  is  to  be  fou    -  in  i  olumn   this  week,   \\  nether 

,,,  i  ',     ■  :     ,  umonl  1  ■  to  h>'  relied  upon  to  'ii  1  barge  the 

cesponsibl     •■  i"     thu  1  a    i     ed  to  i    wi   do  not   pro] 
disousB;  but,  granting  thai   thia  1-  the  case,  why  should  any 
photomi       ■  i  ai  all  in  subsequenl  work  with  this  unil  ol 

li..|,i  j     11  we  are  righl  in    uppo  ing  thai  Hen  0.  En  mmi  r, 
I,,  joinl  inventors  of  the  new  unit,  is  also  the  joint 
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inventor  with  Herr  BrodhunoI'  the  most  sensitive  photometer 
that  has  ever  been  constructed,  be,  perhaps,  is  the  besl  man 
to  answer  the  question. 

The  only  other  instrument  which  competes  with  the 
bolometer  in  point  of  sensitiveness  is  Prof.  Boys'  radio- 
micrometer.  The  bolometer  is  not  a  new  instrument ; 
it  dates  from  1851,  and  Prof.  S.  P.  Langlev  lias  suc- 
cessfully used  it  for  many  years.  The  new  bolometer, 
however,    possi  era!     new     features    of    importance. 

The  details  of  construction  of  this  bolometer,  regarded 
as  an  instrument  of  physical  research  arc  very  interest- 
ing. The  production  of  a  continuous  sheet  of  metal  of  a 
thickness  -surely  we  may  say  thinness — of  one  twenty- 
thousandth  of  a  millimetre  is  a  remarkable  application  of 
Wollaston's  method,  and  the  delicacy  of  manipulation 
of  the  resulting  film  seems  to  equal  that  which  is  neces- 
sary for  handling  and  working  with  quartz  fibres.  No 
extraordinary  galvanometer  or  other  apparatus  is  necessary, 
and  the  most  serious  source  of  error,  in  so  far  that  it  would 
he  difficult  to  estimate,  neutralise,  or  correct,  seems  to  be 
changes  of  temperature  due  to  air  currents  in  the  apparatus 
or  in  the  room,  or  to  reflected  or  other  stray  radiations.  It 
i<  easy  to  discover  whether  a  photometer  room  is  sufficiently 
darkened  since  the  eye  is  a  tolerably  good  photoscope,  but  we 
have  no  corresponding  radioscope.  Cutting  off  all  light  but 
that  which  is  intended  to  fall  on  a  photometer  is  easy;  but  it  is 
impossible  even  for  Prof.  Dewak  to  cut  off,  if  we  may  use  the 
expression,  all  temperature  from  a  bolometer.  The  instrument 
is  essentially  a  differential  one,  and  the  only  hope  of  accuracy 
lies  in  the  possibility  of  easy  and  definite  reversibility.  The 
action  of  apparatus  for  a  physical,  or,  indeed,  any  other 
accurate  measurement,  may  be  apparently  reversed  for  the 
purpose  of  neutralising  certain  unknown,  or  partially  known, 
instrumental  errors,  but  the  reversal  is  not  always  effectual 
or  simple. 

The  great  weakness  of  photometry,  as  at  present  practised, 
is  that  it  is  not  a  direct  measurement  indicated  by  a  pointer 
moving  over  a  graduated  scale  ;  true,  there  is  such  a  pointer 
and  scale,  but  the  former  is  moved  according  to  the  judgment 
of  an  observer,  and  not  by  the  directive  forces  of  an  instru- 
ment. Observers  may  occasionally  be  found  who  can  read 
without  difficulty  to  about  half  a  per  cent.,  and  their  measure- 
ments may  be  concordant,  but  they  cannot  be  accepted  with  the 
same  confidence  as  weighings  or  measurements  of  length.  Hut 
there  seems  to  be  a  much  wider  field  for  the  bolometer  than  as 
a  mere  substitute  for  a  photometer.  All  energy  tends  to  degrade 
into  heat,  and  it  follows  that  many  physical  measurements 
in  which  energy  is  directly  or  indirectly  involved  might  be  con- 
ducted with  the  aid  of  a  bolometer.  When  one  of  the  largest 
and  best  astronomical  telescopes  in  this  country  was  con- 
structed no  provision  was  specially  arranged  for  an  ey^pii  ce,  for 
the  most  valuable  astromical  work  is  done  by  the  photographic 
camera.  The  eyepiece  of  the  spectroscope  has  been  supplanti  d 
by  the  linear  bolometer  and  automatic  photographic  apparatus. 
Tic  u, e  of  a  shilling  thermometer  as  a  wattmeter  is  familiar 
to  most  of  our  readers,  and  the  faci   that  the  I 

lass  tbermomet  r  an  extremelj  liable  to  i 
very  complicated  character  is  known  to  many  of  them.  The 
thermometer  is,  indeed,  a  very  unsatisfactory  instrument. 
The  bolometer  is  nothing  but  a  highly-developed  thermo- 
nid  if  the  concluding  section  of  the  article  by  Lummkk 
and  Iuki.iiau.m  is  to  be  taken  without  qualification  as  indica- 
tive of  the  accuracy  ami  sensitiveness  at  which  fchey  had 
arrived  two  years  ago,  their  instrument,  with  the  modifications 
which  have  doubtless  been  subsequently  introduced,  seems 
to  be  well  fitted  for  many  physical  measurements. 


REVIEW. 


American  Electric  Street  Railways.     By  Bjlunqwortb  Hei  ii 
(London:  E.  and  F.  M.  Spon.      New  York:  Spon  ami  Chamberlain. 

1894.) 

This  is  a  work  which  may  rightly  be    aid  to  appeal  to  two 

distinct   (dasses   of   readers      nam.  1\     to   lln.se  who  wish   to  I-. 

provided  with  a  popular  yel  correct  account  of  modern  elec 
trie  traction,  and  to  those  who  may  find  it  convenient  to 
possess  in  a  compact  and  well-arranged  form  all  the  principal 

daia  of  the  chief  electric  railways  and  tramways.  The  hook 
claims  to  give  an  account  of  the  construction  and  equipment, 
with  notes  as  to  the  ma  int.  nance  and  initial  cost,  of  American 

lines;   but  the  author  has  rightly  a  -  .limed  that  Aim  a  lean  prac 

tice  is  better  expounded  by  adding  full  accounts  of  European 
practice  than  by  reserving  his  pages  exclusively  to  American 
lines.  Thus,  the  whole  of  one  very  useful  chapter  is  devoted 
to  "  English  Electrical  Tramways  "  ;  while  there  will  also  be 
found  several  well-illustrated  pages  giving  a  description  of 
the  Buda-Pesth  conduit  system.  Again,  the  author  has 
recognised  that  electric  traction,  whether  in  America  or  else- 
where, has  its  competitors  and  rivals  ;  and  he  has  stocked  his 
book  with  much  that  is  useful,  and  much  more  that  is  gene 
rally  interesting,  in  regard  to  traction  by  steam  locomotives, 
compressed  air,  horses,  cable  haulage,  &c.  Mr.  Hedge 
assumes  the  attitude  of  an  impartial  teacher,  rather  than  of 
an  advocate  of  any  particular  system  ;  and  his  attention  is 
equally  devoted  to  trolleys  and  overhead  wires  and  to  slotted 
conduits  and  their  fraternity ;  to  oil-fired  and  coal-fired 
boilers  ;  to  coupled  and  geared  engines  and  dynamos  ;  to 
single  and  double-motor  trucks  ;  to  geared  and  direct-driving 
motors.  Admirably  illustrated  with  an  immense  number  of 
carefully  selected  pictures,  and  bound  in  brilliant  covers,  the 
work  should  strongly  appeal  to  popular  fancy.  But,  even 
though  there  is  a  popular  exterior,  and  though  the  pictures 
are  pictures  and  not  scale  drawings,  except  in  the  minority  of 
cases,  there  is  a  great  deal  in  the  book  which  ought  to  be  of 
use  to  that  fastidious  person,  the  practical  engineer  ;  and  he 
need  not  hesitate  to  put  it  on  his  bookshelf. 


NEW  FORM  OF  POLARISED  RELAY. 

BY    T.    H.    LLOYD. 

The  following  description  of  a  new  form  of  polarised  relay 
may  be  of  some  interest  to  readers  of  The  Electrician.  B,  Fig.  1, 
is  a  bobbin  wound  with  fine  silk  covered  copper  wire,  into  which 


is  inserted  a  soft  and  carefully  annealed  iron  core  C,  through  the 
centre  of  which  passes  a  soft  iron  armature  with  extension  pieces, 
K  and  K1 ;  the  top  end  of  armature  also  carries  a  small  German 
silver  tongue  T  (Fig.  1  or  Fig.  2).  On  either  side  of  the  extension 


190 


THE  ELECTRICIAN,  DECEMBER  14,  1894. 


>t 


pieces  is  fixed  a  straight  bar  permanent  magnet  whose  unlike 
poles  are  opposite  each  other  (as  shown  in  top  view,  Fig.  2,  at 
N  S),  the  play  of  T  being  limited  and  adjusted  by  two  screws, 


as  is  usual  in  similar  instruments.  (Jreater  sensitiveness  may 
be  obtained  by  using  two  bobbins  and  armatures  with  extension 
pieces  as  AB  (Fig.  3).     This  arrangement  has  an  additional 


advantage,  each  armature  being  fitt<  <1  with  a  tongue,  thus,  in 
many  eases-,  being  able  to  accomplish  the  work  of  two  separate 
relays,  as    Fig.  1.     It  will   be  observed  that  only  one  coil  is 


necetsary,  but  as  it  Burrounds  tin'  whole  length  of  tin'  iron 

armature-spindle    tin'   extension    pine,    are    re    uniformly 

magnetised,  and  when  in  their  moBl    sensitive  position,   viz., 
midway  between  N  and  S,  respond  t<>  tin'  weakest  ourrents. 


A  STEEP  GRADE  CURVE. 

The  accompanying  illustration  shows  a  plan  of  a  curious  and 
ingenious  steep  gradient  curve,  designed  to  avoid  a  very  steep 
ascent  in  passing  round  a  sharp  corner.  A  and  B  are  two 
streets,  each  having  an  8  per  cent,  gradient,  which  meet  one 
another  at  an  acute  angle.  An  ordinary  curve  would  require 
the  cars  passing  from  A  to  B  to  go  up  a  grade  of  9i  per  cent., 
or  more,  at  a  very  stiff  radius.    To  avoid  this  the  rails  are  laid 


as  shown  :  and  it  will  be  seen  that,  by  this  arrangement,  cars 
passing  either  from  A  to  B,  or  from  B  to  A,  will  go  round  the 
sharp  curve  at  C  in  the  same  direction,  and  always  on  the 
descending  grade.  The  piece  of  line  is  at  the  junction  of 
Glenway  and  Wilder  Avenues  at  Cincinnati,  F.S.A,  and  was 
constructed  by  the  Johnson  Company,  of  Johnstown,  Pa.  We 
are  indebted  for  the  illustration  to  the  Street  Railway  Review, 
of  Chicago. 


TIME   INCREASE    OF  THE   OPEN   CIRCUIT   LOSS   IN 
TRANSFORMERS. 

I1Y     DR.     J.     A.     FLEMING. 

Mr.  Partridge's  short  Paper  in  your  last  issue  of  The  Elec- 
trician induces  me  to  say  a  word  or  two  on  the  above  subject 
rather  sooner  than  I  should  otherwise  have  ione,  in  order  that 
it  may  not  be  generally  inferred  that  such  time  increase  in  the 
iron  loss  of  a  transformer  is  a  general  phenomenon,  or  one 
which  is  a  universal  defect  in  transformers  now  used.  The 
subject  has  been  one  which  for  a  long  time  past  has  occupied 
my  attention.  In  1892  a  somewhat  extensive  series  of  experi- 
ments was  undertaken  by  me  on  methods  of  measuring  trans- 
former losses,  and  the  results  of  these  transformer  tests  were 
presented  in  a  Taper  to  the  Institution  of  Kleotrical  Engineers. 
At  that  time  I  arranged  the  methods  of  systematic  testing 
transformers  since  employed  in  many  places,  and  in  the  course 
of  those  experiments  certain  discrepancies  in  the  open  circuit 
losses  of  transformers  as  measured  at  different  times  and  in 
different  places  made  their  appearance,  many  of  which  at  that 
time  appeared  difficult  to  explain. 

Since  then  1  have  had  the  opportunity  of  carrying  out  an 
even  more  extended  series  of  tests  on  the  transformers  of 
another  transformer  supply  company,  which  have  been  con- 
ducted with  extreme  care  and  with  improved  methods  of  test- 
ing. Without  attempting  to  describe  the  details  of  these  pro- 
longed  experiments,  suffice  it  to  say  that  they  have  established 
two  causes  of  variation  in  the  measurement  of  open  circuit 
transformer  losses,  which  render  it  absolutely  necessary  to  state 
iu  connection  with  any  such  measurements  the  temperature  of 
the  core,  ami  the  form  ofth  cur\  of  potential  difference  at  the 
terminals  of  the  primary  circuit,  before  the  results  of  measure 
mints  made  at  different  times  and  off  different  machines oan 
he  brought    into  comparison,   Mini   also  (whioh   is  more   to   the 

point  at   pr08enl  I  my  ezperi tits   have  shown  that  in  the  case 

of  certain  transformers  specially  tested  for  the  purpose  n  i  tinu 
inert ./*<-  in  tlh    iron  loss   ■•  Curiously   enough,  the 

small  period  of  t in-  tunc  trial  was  tl  e  Bame  as  in  the  experiment 
mentioned  bj  Mr.  Partridge  .  vi« ,  tour  mouths. 

The  transformers  used  in  the  test  were  two  30kilowat( 
transformers  by   well  Known  maker?,  whioh  at  the  beginning 

Of  the  tunc  test    were   perfectly  UOW  and   had  not   been  used   for 

oirouil  work.     These  transformers,  which  we  will  call  A  and 
B,  were  tested  on  •>  tingb    Mordey  alternator,  and  were  con 

met  I'd  on  to  the   en  cuils  (the  I  ransloi  mers  being  cold)  on  July 
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25,  1894,  at  10:15  a.m.  The  open  circuit  losses  were  then  taken 
and  were  as  follows:  A  =  578  5  watts,  B  =  595  watts.  As  the 
transformers  warmed  up  a  steady  decrease  in  the  hysteresis 
losses  was  found,  and  the  loss  fell  steadily  during  the  next  2-4 
hours  as  the  transformers  warmed  to  the  following  values  : 
A  =  537  watte,  B  =  534  watts.  At  this  point  the  loss  became 
stationary,  and  readings  were  taken  at  frequent  intervals 
during  the  three  following  days.  On  July  27th,  at  48  hours 
from  coupling  on,  the  losses  were  A  =  540  watts,  B=535  watts. 
The  losses  were  then  observed  throughout  August,  September, 
and  November,  and  the  last  measurement  made  on  November 
21th,  when  the  losses  were  found  to  be  A  =  539  watts,  B  =  552 
watts. 

There  is,  therefore,  no  evidence  whatever  in  these  cases  of 
any  sensible  time  increase  in  the  iron  loss. 

It  appears,  however,  that  the  iron  losses  may  vary  from  5  to 
IS  per  cent.,  or  perhaps  more,  according  to  the  form  of  the  curve 
of  electromotive  force  at  the  primary  terminals,  and,  as  the 
temperature  rise  appears  always  to  decrease  the  open  circuit  loss 
to  a  very  considerable  extent,  we  cannot  institute  comparisons 
between  cases  in  which  the  same  transformer  has  its  open 
circuit  loss  measured  when  cold,  and  when  detached  from  the 
circuit  after  a  long  run  for  the  purpose  of  such  measurement. 
I  have  found  in  some  cases  as  much  as  11  to  12  per  cent, 
difference  in  the  open  circuit  loss  when  the  transformer  is 
measured  under  these  different  circumstances.  If  the  open 
circuit  losses  of  any  transformer  are  to  be  brought  into  com- 
parison when  m  ide  at  different  times,  it  is  essential  that  the 
state  of  the  transformer  as  regards  temperature  shall  be  the 
same,  and  it  is  also  necessary  that  the  test  be  made  off  the 
same  alternator,  and  the  same  load  on  that  alternator.  I  find 
that  the  open  circuit  loss,  when  worked  off  groups  of  alter- 
nators in  parallel,  is  not  the  same  as  when  the  individual 
machines  are  employed  separately. 

The  figures  which  support  these  statements  are  derived  from 
exceedingly  numerous  tests  made  on  different  transformers  and 
different  machines.  I  should  like,  therefore,  to  point  out  that 
the  increase  of  open-circuit  loss  observed  in  the  case  of  the 
transformers  referred  to  by  Mr.  Partridge  is  not  to  be  taken 
as  proving  a  general  fact.  The  most  close  and  careful  tests 
have  failed  to  find  it  in  the  case  of  these  two  transformers 
tested  by  me.  I  have  been  aware  for  some  time  that  this  rise 
of  loss  had  been  observed  in  some  cases,  and  therefore  desired 
to  know  if  a  test  upon  two  new  transformers  with  not  very  small 
open-circuit  losses  showed  any  indications  of  such  rise.  I  may, 
perhaps,  mention  that  Mr.  Roger  Smith  began  in  my  laboratory 
last  summer  to  conduct  a  series  of  tests  on  different  varieties 
of  iron,  taking  the  hysteresis  loss  for  certain  change  of  induc- 
tion, and  then  reversing  the  magnetism  for  a  few  million  times, 
and  taking  the  cycle  again.  These  experiments  will  necessarily 
take  a  long  time  to  complete  ;  but  they  may  be  expected  to 
assist  considerably  our  present  meagre  knowledge  of  the  subject. 
Meanwhile,  opinion  must  be  held  in  suspense.  There  is  no 
sufficient  evidence  yet  that  the  time  increase  is  a  general  effect. 
It  certainly  does  not  occur  in  the  case  of  some  transformers 
and  some  circuits.  The  problem  is  to  find  out  when  it  occurs 
and  how  to  prevent  it.  It  may  be  noted  that  the  open  circuit 
loss  in  the  case  of  the  15-kilowatt  transformer  given  by  Mr. 
Partridge  is  under  1  percent,  of  the  full  nominal  output.  This, 
of  course,  is  a  very  low  figure.  The  transformers  used  by  me 
had  l-6  per  cent,  open-circuit  loss. 

Some  of  the  figures  obtained  by  me  for  the  open-circuit  losses 
of  transformers  with  very  different  iron  losses  seem  to  indicate 
that  relatively  very  small  hysteresis  losses  in  specimens  of  iron 
are  not  so  permanent  as  larger  ones  ;  but  the  tests  necessary 
to  determine  if  this  is  the  case  must  be  continued  over  great 
lengths  of  time,  and  I  do  not  wish  to  speak  positively  on  the 
point  at  present.  My  only  object  now  is  to  offer  a  word 
of  caution  against  the  too  hasty  assumption  that  transformer 
losses  invariably  increase  with  time  of  use. 

CO    I  ill     EDITOR    OJ      I  H  i     ELECT  RICIAN. 

Slit  :  In  your  issue  of  December  7,  1894,  is  an  interesting 
record  of  experiments,  by  Mr.  G.  \V.  Partridge,  on  "  Increase 
of  open  circuit  loss  in  transformers  with  time,"  and  a  comment 
on  the  same  by  Prof.  Ewing. 


The  latter  has  asked  for  direct  evidence  that  this  loss  is 
due  to  alteration  in  the  magnetic  quality  of  the  iron  itself, 
and  suggests  that  a  sample  of  iron  should  have  its  magnetic 
quality  carefully  determined  before  and  after  subjection 
to  a  great  many  magnetic  reversals.  For  several  months 
past  I  have  been  experimenting  on  these  lines,  but  though 
I  have  obtained  results  with  one  sample  of  iron  which 
shows  considerable  increase  in  the  hysteresis  area  after  about 
240,000,000  reversals,  it  would  seem  necessary  to  test  several 
samples  before  arriving  at  any  definite  conclusion  in  the  matter. 
To  this  end  I  am  now  testing  samples  of  iron  as  used  in  trans- 
formers to  the  limits  of  induction  obtaining  in  transformer 
practice,  and  I  hope  to  be  permitted  to  submit  the  results  to 
your  journal  early  next  year. — Yours,  &c, 

Whitehall  Club,  Westminster,  Roger  T.  Smith. 

December  10,  1894. 


TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Manufacturers  of  transformers  have  been  perfectly 
aware  for  many  years  that  the  iron  loss  increases  with  time  (if 
the  transformer  is  in  circuit,  and  not  if  it  is  kept  in  the  maga- 
zine), and  also  that  this  change  is  not  due  to  dampness,  as  a 
transformer  kept  continuously  in  circuit  is  per  se  very  well 
dried  by  the  heat  evolved  in  it.  In  the  transformers  I  have 
had  to  deal  with  the  increase  of  iron  loss  was  not  quite  so  high 
as  in  those  experimented  upon  by  Mr.  Partridge,  the  increase 
mostly  varying  from  20  to  25  per  cent,   of  the  original  value. 

Artificially  heating  the  transformer  for  several  hours  to  a 
temperature  of  about  150' C.  will  have  the  same  effect,  the  iron 
loss  being  thereby  permanently  raised  by  some  25  per  cent. — 
Yours,  ifec,  Otto  T.  Blathv. 

Budapest,  December  10,  1894. 

We  have  received  a  communication  from  Sir  David  Salomons 
to  the  effect  that  some  time  ago  Prof.  Fleming  pointed  out  Mr. 
Partridge's  result  in  a  report  to  the  City  of  Loudon  Electric 
Company,  and  it  is  referred  to  in  the  third  volume  of  "  Electric 
Light  Installations,"  on  page  198.  This  reference  was  written 
months  before  Mr.  Partridge's  letter  appeared. 


[The  diagram  relating  to  the  performance  of  the  15-kilowatt 
transformer  was  accidentally  numbered  Fig.  1  by  the  author  ; 
it  should  have  been  Fig.  3.  This  alteration  in  the  number- 
ing of  the  curves  will  meet  many  of  Prof.  Ewing's  queries. — 

Ed.  E.] 


INSTITUTION   OF   ELECTRICAL   ENGINEERS. 

The  following  members  constitute  the  Council  of  the  Institu- 
tion of  Electrical  Engineers  for  the  year  1895.  New  members 
of  Council,  or  members  occupying  new  offices  on  the  Council 
have  their  names  in  italics. 

President. 

S.  E.  Crompton,  M.Inst.C.E. 

Yir>    Vn  $idt  iit>. 

Sir  David  Salomons,  Bart,  M.A.         I  Prof. George]  '    R  L4E.J 

Sir  Henry  Mance,  C.I.K.,  M.Inst.C.E.  |  Robert  Kayi  Gray,  it.Jrat.CE. 

Ord  ,  to  of  Council. 


Stroh, 
.lames  Swinburne. 

lauwn. 
6'.  Z.  de  /'■ 

/.'.  Lingdon. 
Prof.  S.  P.  -  ..  VJUS. 


Major  A.  H.  Bagnold,  R.E. 

'  lailey. 
\v.  B.  Esson. 
Walu-r  T.  Goolden,  M.A. 
Prof.   A.   B.    Vv".    Kennedy,    LL.D 

F.R.S.,  M.Inst.C.E. 
Pro!    John  Pi  rrj    D.Sc,  F.R.S. 

to 

<  |  ./.  M.   r.  Mm  ey-Ktnt. 

::./■'. 

It  was  announced  in  the  course  of  the  reading  of  the  annual 
report    that   the    Institution    Premium    hud    been   awarded   to 
Mr.    11.    1>.    Wilkinson,    for   his    Paper,    "Notes    on    L 
Tramways   in    the    United   States   and   Canada. !'      No   other 
readers  of  Tapers  during  1894  were  eligible  for  Premiums. 
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BOLOMETRIC   INVESTIGATIONS.* 

I1Y    0.     1.1  MMEK    AMI     P.     RURLBAt  M. 

1 1  'onclit  led  from  page.  170.) 

Defects  of  Previous  Methods  of  Construction. 

By  the  methods  hitherto  used  it  is  not  possible  to  construct  a 
bolometer  fulfilling  the  conditions  enumerated.  Not  only  very 
thin  metal  sheets  are  required,  but  especially  a  suitable  way  of 
mounting  these  thinnest  sheet  metals  in  a  certain  manner.  Hither- 
to commercial  materials  were  almost  exclusively  used,  such  as  wires 
of  platinum  or  silver  and  sheets  of  tinfoil  or  gold  leaf.  To  the 
employment  of  wires  we  may  state  the  general  objection  that  the 
bolometer  is  less  sensitive  and  more  inert,  owing  to  the  unfavour- 
able relation  between  surface  and  mass,  so  that  the  heating  of  the 
irradiated  portion  only  takes  place  after  some  time,  and  the  gal- 
vanometer only  slowly  approaches  a  position  of  rest.  A  bolometer 
made  of  commercial  thin  wires  0  00mm.  thick  takes  about  100 
seconds  to  come  to  rest.  But  that  even  the  thinnest  wires  pro- 
ducible by  Wollaston's  method  do  not  fulfil  the  highest  demands 
may  be  concluded  from  the  fact  that  they  are  hammered  into  sheets 
before  use.  This  process  has  been  employed  by  several  observers. 
By  hammering  one  can  surely  obtain  sufficiently  thin  sheets  ;  but  it 
may  be  impossible  then  to  produce  four  branches  equal  in  every 
respect,  as  required  by  condition  9.  The  same  objection  applies 
to  commercial  gold  leaf,  which  is  much  perforated  and  unequally 
thick.  Commercial  tinfoil,  on  the  other  hand,  is  not  thin  enough. 
But  even  if  we  succeeded  in  preparing  the  thinnest  sheets  with 
all  the  properties  required,  their  manipulation  would  be  exceed- 
ingly difficult  and  delicate  ;  the  construction  of  a  surface  bolo- 
meter of  the  form  designed  by  us  would  certainly  be  impossible. 
An  instance  of  the  difficulty  in  obtaining  suitable  material  lies  in 
the  fact  that  W.  H.  Julius  became  possessed  of  a  very  thin  metal 
sheet  (1500  mm.)  by  taking  the  nickel  plating  off  his  teapot. 

Thin  metal  sheets  on  non-conductors  are  excluded  by  their  want 
of  sensitiveness,  since  the  small  quantities  of  heat  radiated  pass  to 
the  non-conductor.  For  linear  bolometers  the  following  case  might 
conceivably  enter  into  consideration,  which  does  not  seem  to  have 
been  tried  yet.  A  platinised  quart/,  fibre  is  drawn  out  to  such 
thinness  that  the  mass  of  the  quartz  fibre  cannot  deprive  the  metal 
of  any  considerable  amount  of  heat.  All  the  defects  enumerated 
are  avoided  by  the  method  of  construction  given  in  detail  below,  in 
which  the  branches  of  the  bolometer  are  cut  into  suitable  shapes  on 
the  dividing  engine  out  of  a  double  sheet  of  platinum  and  silver, 
and  then  mounted,  after  which  the  silver  is  dissolved  off. 

Method  of  Construction. 

Sheet  platinum  is  welded  to  sheet  silver  of  about  ten  times 
the  thickness,  and  is  drawn  out.  Since  the  sheet  metal  becomes 
very  hard  and  brittle  by  the  drawing,  it  is  heated  from  time  to 
time  in  a  charcoal  fire,  the  surface  skin  is  removed  by  weak 
acids  and  friction,  and  the  drawing  is  repeated.  After  a  certain 
strength  is  passed  the  sheet  can  only  be  further  drawn  out  in 
a  folded  copper  sheet.  From  the  original  dimensions  of  the 
sheet  and  from  the  dimensions  attained  on  drawing,  the  thick- 
ness is  given  at  any  stage,  and  may  be  regulated  at  will.  The 
platinum-silver  sheet  can  easily  be  removed  from  the  copper  sheet 
as  long  as  the  platinum  layer  is  not  thinner  than  0 '5 /*— a  thick- 
ness corresponding  to  the  wave  length  of  green  light.  On  further 
drawing  the  silver  is  very  apt  to  got  pressed  into  the  copper,  firmly 
adhering  to  it,  so  that  it  can  no  longer  lie  removed.  For  our  bolo- 
meters we  have  been  satisfied  with  giving  the  platinum  a  thickness 
ot  a  little  under  1/t  ;  but  considerably  thinner  sheets,  such  as  0  3ft 
in  thickness,  may  l.e  prepared  and  easily  mounted, 

Such  a  platinum  -silver  sheet  is  mounted  with  Canada  balsam  on 
a  glass  plate,  and  L2  parallel  strips  are  then  cut  out  with  the 
dividing  engine,  32mm,  long  and  lmm.  broad,  at  intervals  of 
I  '.'1111111.,  as  shown  in  Fig.   1. 

Thus  the  connection  ol  the  strips  is  such  that  the  current  musl 
e  them  in  succession.     The  platinum-silver  sheel    is  easily 

removed  after  the  operation  with  chl form.     \  Bheel  thus  divided 

is  mounted  by  nn  ans  of  a  colophony  solution  in  ether  upon  a  slate 
frame  cd  I.  i  (  Fig.  '-'). 

This  solution  has  the  idvanti thai   il  at  once  retains  the  metal 

very  firmly,  bul  still  admits  of  di  p]  u  e ts,  bo  thai  the  required 

accurate  position  ii  tfterwards       Phe  el  hei    t  i 

< pletelj  ti the  colophony  only  on  pressings  hoi    wire  on  to 

1 tal.      Both  ends  (o  and  b  in  E  ig,  2)  ol  thi  Bti  ip  are 

I ei.. ih.    conned  ion    to   the   coppi  i      hi  el  i         ind      '.   «  hion 

the  corners  of  the  Blate  frame,     The  copper  plat 
tie    a  portions  ol   the  platinum-silver  sheet   whioh  lie  on  the  slate 
frame  .  i.e.,   I  he    points    m    and    m1,    rei  eh  ■•   i f  J  ip  in 

*  Wied.  Annalen,  Vol.  XLV1.,  p.  204, 1892. 


Fig.  3  shows  a  slate  from  behind,  and  the  fitting  of  the  rodl 
adjoining  the  strips.  Here  are  only  seen  the  portions  of  the  strips 
which  were  to  be  freed  from  silver.  The  slate  frames  are  immersed 
in  nitric  acid,  with  the  strips  vertical.  The  silver  is  dissolved  awaj 
while  the  lacquer  is  unaffected.  The  bolometer  may  be  carefulU 
removed  from  the  acid  without  tearing  :  but  by  immersion  in  water 
for  removal  of  the  acid  it  is  easily  torn,  owing  to  the  capillary  forces 
at  the  surface  of  the  water,  which  wet  the  bolometer  unequally. 
While  it  is  completely  covered  with  water  it   does   not  tear   even 


Fig.  1. 

with  tremors.  To  avoid  tearing,  it  is  necessary  to  let  the  water 
rise  gradually  along  the  bolometer  by  means  of  a  very  narrow 
siphon.  In  the  case  of  very  narrow  strips,  suitable  for  linear 
bolometers,  it  is  advisable  always  to  let  the  level  of  the  water  stand 
above  the  top  of  the  bolometer  ;  i.e.,  to  gradually  replace  the  nitric 
acid  by  water  by  means  of  a  narrow  siphon,  to  replace  the  water 
by  alcohol,  and  to  let  this  flow  off  by  a  siphon.  In  this  manner  it 
is  possible  to  prepare  and  mount  in  a  frame  very  thin  sheets  in  any 
shape  and  with  great  precision. 


Fig.  2. 


Whilst  the  bolometer  before  etching  is  pretty  resisting  and  easy 
to  manipulate,  it  must  afterwards  be  protected  from  the  slightest 
pressure.  But  it  will  stand  strong  shaking  of  the  frame  and  mode- 
rate blowing  very  well. 

The  lampblacking  of  the  bolometers  was  at  first  performed  in  the 
usual  manner  by  a  petroleum  or  turpentine  flame.  It  was  found 
that  the  bolometers  after  this  process,  and  owing  to  the  heating, 
had  a  decidedly  lower  resistance,  and  that  four  bolometer  branches 
made    as   equal    as    possible   showed  pretty   large   differences   ol 


l-'i 


resistance,  tfter  manj  attempts  with  varioui  blacking  sub 
Btance  the  Eolloi  ing  cold  method  was  found  verj  serviceable. 
It  gives  :i  perfect^  even,  , leu.  .He.  ami  yet  well-covering  layer 
of  lampblack,  whose  margin  is  so  perfectly  Bush  with  that 
of  the  strips  thai  a  hole,  say,  0  imm,  in  diameter  »iil  be 
quite  free.  The  | nt i oleu in  burner  employed  consisted  of  a  thin 
brass  tube  Lmm.  in  diameter,  through  which  a  wire  was  drawn 
For  pi-  '  currents  a  conical  shade  Burmounted  the 
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burner,  and  upon  the  shade  was  placed  an  overlapping  glass  cylinder. 
In  this  position  the  lamp  burns  without  smoking,  whereas  by 
simply  lifting  the  cylinder  a  Bmoke  thread  of  any  fineness  or 
thickness  maj  be  produced  at.  will.  Above  the  cylinder  isa  copper 
plate  about  L2cm.  in  diameter,  withahole  of  4mm.  diameter  in  the 

\    the  a ke  thread  ascends  vertically  in  a  straight  line 

it  is  easy  t c >  make  it  pass  through  the  hole.  Here  it  emerges  as  a 
tine  thread,  and  while  the  copper  becomes  very  hot  the  heating  of 
the  body  to  be  blackened  is  hardly  perceptible.  The  Urometer 
strips  are  taken  through  such  a  Bmoke  thread,  while  the  other  side 
is  protected  by  a  metal  plate  at  a  distance  <>i  lmm.  In  this  manner 
the  platinum  strips  are  gradually  coated  with  a  delicate  layer  of 
black,  while  the  other  Bide  remains  bright,  and  a  thick  layer  of 
smoke  remains  on  the  metal  plate.  From  the  bolometers  thus 
prepared,  each  of  which  has  a  resistance  of  about  60  ohms,  four  are 
chosen  of  as  nearly  as  possible  the  same  resistance,  which  form  tin- 


branches  of  the  Wheatstone  bridge.  The  resistances  need,  of  course, 
be  only  equal  two  and  two,  combining  those  into  which  the  current 
divides.  Fig.  4  shows  diagrammatically  the  arrangement  of  the 
four  bridge  branches,  which  is  governed  by  the  possibility  of  letting 
two  diagonally  opposite  branches  of  the  bridge  be  irradiated  simul- 
taneously. The  current  coming  from  the  battery  B  traverses  the 
regulating  resistance  W,  splits  at  the  copper  plate  K3, 4,  and  passes 
through  the  bolometer  branches  3  and  4  to  Kx,  3  and  K.„  4,  these 
being  the  terminals  for  the  galvanometer.  From  these  points  the 
current  passes  through  the  bolometer  branches  1  and  2.  Between 
K,  and  K,  is  a  rheochord  r  i-1  for  the  complete  adjustment  of  the 
bridge.  From  the  mercury  cup  C  of  the  rheochord  the  current 
returns  to  the  battery  B. 

The  bolometer  as  a  complete  apparatus   is  shown  in  Fig.  5  in 
two-fifths  natural  size. 


The  points  K,,  K ...  „  and  K,  correspond  to  the  same  points  in 
Fig.  4,  while  the  points  K„  ..  "and  K.,,  ,  of  Fig.  4  are  hidden  in 
Fig.  5.  Two  and  two  slate  frames,  as  known  from  Figs.  2 
and  3,  are  joined  in  the  ebonite  stands  A  and  A1  in  such  a 
manner  that  the  sides  covered  with  platinum  strips  are  turned 
towards  each  other,  with  a  distance  of  3mm.  between  them. 
The  strips  of  one  frame  stand  behind  the  openings  of  the  other, 
and  since  the  strips  are  lmm.  broad,  and  the  interval  I '5mm., 
no  strip  covers  the  other.  The  air  between  is,  while  being 
heated,  freely  admitted  and  emitted  through  the  opening  s  of 
the  ebonite  stand.  The  stand  A1  is  broken  in  the  drawing  and 
exposes  the  two  slate  frames.  The  platinum  strips  on  both  frames 
are  also  broken.  Between  the  stands  I.  and  A1  is  placed  a  blackened 
metal  plate  g,  which  is  neither  to  reflect  nor  to  transmit  rays. 
Over  the  whole  apparatus  is  put  a  box,  into  which  fits  the  bed  plate 


of    the  apparatus.      Two  sides   of    the   boa    are  furnished    with 

openings,  through  winch  the  radiation  is  admitted.  \.\ 

are  placed  tube     pn  that  t,L-  air 

in  the  nit  or i.  i  oi   the  box  does  not   take  pari    i  coal  air 

currents.     Thi                                                            ith  the  batterj  and 

the  rheochord  paBs  through  the  bedplate  and  en  en  two 

h ion  plates,  v.  hi  I  iwn, 

Lrsi    "i    i  mi    Bolo 
The  first    tlnuu   is    to    tei  ometer  with    respect   t"  the 

constancy   of   m  zero  position.      It    it   remains  constant    during 
changes  of  the  room  temperature,  the  tern  i  Indent  is  the 

same  for  all  the  tour  branches.     This  was  the  case  in  our  bolometer 
foi  a  variation  of  temperal  ure  of  Beveral  di 

That  all  the  four  branche    an  equal  in  everj  i  >wnby 

the  constancy  of  the  zero  during  a  variation  of  the  main  current. 

The  current  available  foi   th Bt  accurate  mi 

this  case  attain  a  strength  oi  004  amperes;  the  amouot  pei 
sectional  area  is  then  I11  times  that  allowed  in  practice  with 
thick  resistances.  That  this  is  possible  is  due  to  the  exceedingly 
favourable  relation  between  the  surface  and  the  mass.  As  regards 
the  inertia  of  the  bolometer,  the  change  of  resistance  dui 
source  of  radiation  is  completed  in  less  than  four  seconds.  For 
when  the  magnetic  system  of  the  galvanometer  was  given  a  ; 
of  four  seconds,  it  exhibited  a  distinct  return  at  the  end  of  the 
deflection,  and  oscillated  about  its  position  of  rest  without  sensibly 
advancing  in  the  direction  of  deflection.  The  slight  inertia  of  the 
bolometer  is  also  due  to  the  fact  that,  apart  from  the  very  slight 
thickness  of  the  strips,  the  portions  m  and  ...  (Fig.  2),  which 
are  stuck  to  the  slate,  and  do  not  at  once  take  part  in  the 
change  of  resistance,  have  an  electrical  sectional  area  about  70 
times  as  great  as  the  useful  portions.  For  one  thing,  they  are  about 
ten  times  as  thick,  consisting,  as  they  do,  of  platinum  and  silver, 
and  then  the  thermal  conductivity  of  silver  is  about  seven  times 
that  of  platinum. 

Aj  i  i  racy  and  Sensitiveness. 
To  test  the  accuracy  of  the  measurements  of  radiation  the 
following  experiment  was  made,  which  supposes  a  pretty  constant 
source  of  radiation.  A  small  glow-lamp,  fed  by  accumulators,  and 
whose  total  radiation  was  about  equal  to  that  of  thro.-  caudles  or 
four  Hefner  lamps,  irradiated  two  branches  of  the  bolometer, 
whose  distance  from  the  glow-lamp  was  lm.  Between  the  glow- 
lamp  and  the  bolometer  was  introduced  a  trap-door,  which 
alternately  opened  and  closed  a  hole  for  the  radiation.  The 
following  deflections  were  thus  obtained  : — 


Zero  position 

Poiut  of  return 

Difference  fi  om 

before  opening. 

after  opening. 

the  mean. 

nun. 

700  5 

285-8 

414-7 

-01 

700-7 

2856 

415  1 

+  03 

700  2 

285-3 

414  9 

+  01 

700  3 

285  8 

414-5 

03 

700-3 

285  8 

414-5 

-0-3 

700-2 

285  5 

4147 

-01 

700-4 

285  5 

414-9 

+  0-1 

7C0-8 

286  0 

414-8 

00 

700  9 

286-2 

414  7 

-o-i 

700  0 

286  2 

414  8 

o-o 

Mean  414 '8 

Prob.  err.l      Q.04 

ofies.     1 

In  these  experiments  the  galvanometer  had  a  sensitiveness  of 
1-5  xlO-9  ampere,  while  its  resistance  amounted  to  20  ohms,  and 
the  distance  between   mirror  and  scale  amounted  to   L'7m. 
main  current   from  the  battery  was  0006  amperes:   the   point    of 
return  was  attained  after  an  irradiation  of  8  see. 

It  will  be  -seen  that  the  zero  positions  of  both  the  galvanometer 
and  the  bolometer  are  good  ;  since  during  the  above  series,  which 
occupied  about  10  minutes,  the  zero  did  not  shift  by  a  millimetre. 
The  differences  from  the  mean  have  always  remained  smaller  than 
0-1  per  cent.  If  we  calculate  a  probable  error  of  the  result  from  a 
series  of  observations,  this  is  found  to  l.e  003  per  cent.  The 
elevation  of  temperature  corresponding  to  the  deflection  is  0-16  C. 

A     Hefner    lamp    at     the    same    distance    produces    an    elevation    of 

0'038  .       It  may  be  mentioned  that  the  radiation  of  a  Hefner  lamp 

mm  be  measured  with  the  •  I  curacy 

was  obtained  when  the  main  current  was  increased   si\    times,  and 
the  radiation  of  the  glow  1  imp  reduced  to  such  an  extent  that  the 

amount  oi   di  flection  remaini  d  th    i    o 

tiveness  of  the  galvanometer  was  not  yet  fully  taken  advanl 
in  these  ex  pen  . 

We  have,    therefore,    itl  i tioned  in  the 

introduction,    and    we    b  lii    i     we   possess    in   the   bolometer  an 
pletely  fulfils  our  requirements. 
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CONFERENCE   AT  THE   BOARD   OF   TRADE   ON 
TRANSFORMER    CHAMBERS. 

The  hearing  of  the  appeal  to  the  Board  of  Trade  of  the  County  of 
London  and  Brush  Provincial  Electric  Lighting  Company  (Limited),  in 
reference  to  objections  to  the  construction  of  transformer  pits  under  the 
streets  raised  by  the  London  County  Council  and  the  Wandsworth  Dis- 
trict Board  of  Wi  rks,  took  place  before  Sir  Courtenay  Boyle  at  7,  White- 
hall-gardens yesterday  (Thursday).  With  Sir  Courtenay  Boyle  were  Major 
Cardew,  electrical  adviser  to  the  Board  of  Trade,  and"  Mr.  F.  G.  S.  Hop- 
wood,  C.M.G.,  of  the  Railway  Department.  The  London  County  Council 
was  represented  by  Mr.  Bassett  Hopkins,  and  the  Wandsworth  District 
Board  of  Works  by  Mr.  Earls;  Mr.  C.  A.  Cripps,  Q.C.,  appeared  for  the 
County  of  London  Company,  and  Mr.  Scott,  on  behalf  of  Mr.  Germaine, 
for  the  House-to-House  Company. 

The  CHAIRMAN  said  there  were  two  issues  before  the  Board  of  Trade : 
an  appeal  of  the  Company  against  the  objections  of  the  local  authority, 
and  the  objections  of  the  local  authority  to  the  system  of  supply  which  the 
■Company  were  carrying  out.  He  thought  it  would  be  most  convenient  if 
the  objectors  to  the  system  of  supply  were  heard  first. 

Mr.  CRIPPS  raised  the  question  as  to  the  limits  of  the  inquiry.  He 
contended  that  under  the  Provisional  Order  Parliament  had  approved  of 
the  principle  of  placing  transformers  under  the  streets,  which  was  au 
important  matter  of  public  policy,  and  what  the  Board  of  Trade  was  called 
upon  to  say  was  whether  the  particular  method  of  the  Company  was  con- 
sistent with  public  safety.  It  was  beyond  the  jurisdiction  of  the  Board  of 
Trade  to  say  whether  or  not  transformers  generally  might  be  placed  under 
-the  streets. 

The  CHAIRMAN  said  the  question  of  going  under  the  public  street  for 
public  purposes  had  been  determined  by  Parliament,  but  he  was  not  certain 
that  it  had  been  determined  that  transformer  chambers  might  be  put 
under  the  streets.  The  right  to  go  under  the  public  streets  for  certain 
purposes  did  not  convey  the  right  to  go  under  the  streets  for  all  purposes. 
Mr.  CRIPPS  said  it  was,  of  course,  a  question  of  the  construction  of  the 
Provisional  Order. 

Mr.  BASSETT  HOPKINS,  on  behalf  of  the  London  County  Council, 
and  Mr.  Earle,  on  behalf  of  the  Wandsworth  Board  of  Works,  having 
argued  that  it  was  within  the  scope  of  the  powers  given  to  the  Board  of 
Trade  to  decide  whether  any  transformers  should  be  placed  under  the 
public  roads, 

The  CHAIRMAN  said  section  12  of  the  Provisional  Order  said  the 
power  to  put  street  boxes  under  the  streets  was  to  be  subject  to  the  pro- 
visions of  the  Order,  and  he  knew  enough  about  the  compilation  of  these 
orders  to  be  quite  certain  that  when  application  was  made  to  Parliament 
for  authority  to  put  street  boxes  under  the  streets  there  was  no  idea  in  the 
minds  of  the  Board  of  Trade  that  street  boxes  would  be  extended  to  mean 
large  transforming  chambers  taking  up  an  immense  amount  of  space.  He 
did  not  wish  to  quarrel  with  Mr.  Cripps's  interpretation  of  the  law  ;  but  he 
was  quite  certain  that  he  was  right  in  holding  that  the  Board  of  Trade 
had  power  under  the  authority  given  them  to  approve  or  otherwise  of  the 
uses  to  whirl,  street  boxes  were  put.  He  was  quite  convinced  that  the 
Board  of  Trade  had  jurisdiction  to  determine  the  issue  before  them 

.Mr.  BASSETT  HOPKINS,  in  opening  for  the  objectors-the  London 
County  Council— said  there  were  serious  objections  to  the  occupation  of 
the  subsoil  for  the  purposes  required,  especially  considering  the  apparent 
the  extent  to  which  these  transformer  chambers  might 
eventual!)  be  required.  He  believed  that  on  the  last  occasion  objections 
were  pul   forward  as  to  the  policy  of  allowing  these  chambers  to  be  con- 

I   "here  no  alternative  Bystem  could  be  suggested,  and  it 

;ued  that   it  was  merely  a  matter  of  relative  convenience  and  rela- 
it    was  a  question  of  using  the  subsoil  of  the  streets  on  the 
ind  without  expense,  except  that  of  construction  and  supervision 
""'   '"'  the  othei    hand,  being  obliged  to  provide  themselves  with      i 

'"'  ""'  I  urP°  ''  "'  tbetran  forming  operation  other  than  under  the    ts 

"'      ithered  that  considerate f  the  convenience 

impany  would  a  it  be  allowed  to  prevail  over  publi  ■ 
111      »nd    the   well-being    oi    the  community.      In  accordance  with  the 
:i|,|'l1'  '!l'     "■  '      a>    M      '  thej  had  placed  theheads 

he  receivedreplies  from  them  andthe^ 
1    'uslj  contended  that  the  tran  former  chambers  m 
i     ',",  '  I'  was  uol  neee    an  that  the\ 

■     ailybi  anger-  it 

",""'''    '"    "'  Clenl    '      "  ,,!     ■''   ■'"■■   >-<>■    i  postponement 
7"   '  ■'  i  nablj    howed  that  thej  might  be  a 

ectnc  lighting  wae     til I     earlj     outh   and   tl 

been  anything   like  en  iu   h   i  ,     t0 
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tion,  the  London  County  Council  felt  bound  to  exercise  some  supervision 

and  to  -ee  that  the  powers  which  had  been  given  were  not  abu 

Mr.  BINNIE,  chief  engineer  of  the  London  County  Council,  was  the  first 
witness  called.  Examined  by  Mr.  Bassett  Hopkins,  he  said  he  had  had  under 
consideration  the  proposals  of  the  Company  to  make  transformer  chambers 
All  the  notices  which  were  sent,  under  the  Acts  and  Orders  of  the  electric 
lighting  companies,  to  the  County  Council,  in  accordance  with  the  condi- 
turns  laid  down  by  the  law,  came  before  his  department.     He  considered 
that    the  proposed  chambers   were   objectionable  upon  several  grounds 
rirst,    they   interfered   with   a   certain    amount  of  cross-sectional   capa- 
city  of   the   streets   in    which   they    were   placed.     Then   they  were  not 
advisable  on  account  of  the  possibility  of  explosions  occurring  through 
accumulations   of   gas   in    the   chambers  ;  and,    further,    they  would   be 
at   certain   times,  when    the  boxes  were   being  entered  by  the  servants 
ot   the   Company,   cause   of   obstruction   to    the   public    traffic,  whether 
on  the  footpaths  or  in   the   streets  themselves.     Another  objection  was 
that  they  were  very  likely  to   receive  a   certain  amount  of  street   water 
He  had  been  looking  into  the  question  carefully,  and  he  was  of  opinion 
that  in  times  of  much  rain   they  would  be  absolutely   flooded.     By  the 
plans  which  he  put  in,  which  showed  the  gas  and  water  pipes,  the  sewers 
and  the  proposed  transformer  chambers,  it  would  be  seen  that  in  many 
cases    it    would    be    impossible    to    drain     the     transformer    chambers. 
I  hey  were  so  nearly   below  the  sewer   that    when    the   pipe   connection 
made    with    the    sewer    got    full    they   would    be    flooded    from    that 
source.      Then    it    would    be    noticed    that    the    transformer    chamber 
in   some   cases    went    down    to    the    channelling    at    the    side    of    the 
foot  nay.  and  in  heavy  rains  that  was  always  liable  to  become  surcharged 
with  water,  and  if  there  were  to  be  ventilators  they  would  certainly  allow 
the  water  to  enter.     In  two  places— one  in  Bath-street  and  one  in  Old- 
street— it  was  proposed  to  put  the  chambers  actually  on  the  site  of  exist- 
ing sewers.     One  or  other  would  have  to  give  place  in  those  instances, 
the  mam  drainage  system  which  the  County  Council  were  carrying  out 
necessitated  continual  development,  as  also  did  the  system  of  storm-water 
relief   sewers,   and    the    multiplication   of    these   transformer   chambers 
must   seriously   interfere   with    the    carrying   out   of    that   work.      The 
sewers  were   not   at   a    constant    depth  ;    some   were    100ft.  below   the 
surface,  whilst  others  were  scarcely  more  than  2ft.  6in.     There  was  also 
great  variation  in  the  sizes  of  the  sewers,  some  being  mere  pipes   whilst 
others   were   between   10ft.  and   lift,  in   diameter.     He  thought,'  if  the 
Company  were  permitted  to  put  in  their  transformer  chambers  upon  an 
undertaking  to  remove  them  if  called  upon  to  do  so,  a  large  expense 
would   fall  upon  the  public  directly  or  indirectly.     The  possibility  that 
explosion  might  occur  was  proved  by  the  fact  that  there  had  already  been 
several  explosions  from  the  street  boses,  and  as  the  transformer  chambers 
would  be  so  much  larger,  the  danger  would  be  greater.     The  junction 
boxes  were  about  one   cubic   foot   iu  capacity,   whilst    the   transformer 
chambers  would  be  roughly  about  ten  cubic  feet.     He  had  seen  the  plans 
prepared  to  show  the  proposed  method  of  ventilating  the  chambers.     He 
was   not   satisfied  that  it   would   prove   efficient.     It   was   possible  that 
explosions  might  be  caused  by  the  dropping  of  lighted  matches  through 
the  ventilating  holes.     The  subsoil  of  the  Metropolis  was  simply  black  with 
the  accumulations  of  gas,  and  the  streets  were  at  all  times  highly  charged 
with  gas.      Where  boxes  or  chambers  were  iu  a  public  thoroughfare  they 
were  undoubtedly  liable  to  be  interfered  with  by  persons  with  mischievous 
or  felonious  intentions. 

Cross-examined  by  Mr.  Cripps  :  He  took  a  general  exception  to  trans- 
former  chambers  under  the  streets,  and  not  merely  to  this  particular 
system.  The  plans  he  had  put  in  referred  particularly  to  Clerken- 
well,  where  the  sewers  were  under  the  control  of  the  Clerkeuwell 
\  estry,  but  they  were  in  all  cases  subject  to  the  approval  of  the 
Countj  Council.  He  was  not  aware  that  the  Clerkenwell  Vestry 
raised  no  objection  to  the  construction  of  the  transformer  chambers. 
He  had  not  made  any  examination  of  the  transformer  chambers  al 
existing  iu  the  city  and  elsewhere.     He  did  not  think  it  ,  tin- 

Company  to  properly  ventilate  vertical  pits  of  the  kind  proposed  with  the 
power  thej  at  present  possessed;  it  might  be  possible  to  sufficiently 
ventilate  them  if  they  could  run  a  shaft  up  the  side  of  a 

1  mica]  means  for  forcing  air  into  the  chambers,  but  thej  bad 
not  the  powers  to  do  this,  it  the  transformers  were  put  in  cellars  hired 
for  the  purpose  it  would  be  much  more  easj  to  secure  efficient  ventilation. 
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greal  .leal.  The  chambers  might  at  a  little  additional  cost  to  the  under- 
takers be  placed  on  private  ground  ;  or  they  might  be  dispensed  with 
altogethei .  and  another  system  adopted  which  would  be  quite  as  economical 
for  the  undertakers.  It  was  simply  a  question  of  convenience  and  cost. 
It  would  be  cheaper,  of  course,  to  put  tin-  transformers  under  the  streets, 
but  he  did  not  think  the  profit  would  go  to  the  consumers,  nor  did  he  see 
whj  it  should. 

■  iroas  examined  by  Mr.  Cripps  :  At  Manchester  they  had  two  stations. 
He  had  Been  the  County  of  London  Company's  plans,  and  understood 
they  were  proposing  to  form  a  chamber  6ft.  square,  '1  hey  would  almost 
certainly  get  gas  in  such  a  chamber.  A  grid  was  provided,  but  it  did  not 
follow  that  the  gas  would  rise  and  pass  out  through  that  grid.  His  ex- 
perience  in  the  past  had  been  in  connection  with  junction  boxes.  The 
question  of  ventilation  was  not  nearly  so  serious  in  the  case  of  a  cellar, 
for  it  could  be  much  more  readily  carried  out.  It  was  possible,  of  course, 
t"  put  tin'  transformers  into  a  cellar  and  then  build  it  up  and  approach 
it  from  the  top.  and  the  same  question  is  to  ventilation  would  then  arise, 
but  that  was  scarcely  a  natural  thing  to  do. 

\'.\    the    Chairman:    His   chief    objections   to    the    chambers  proposed 

was  upon   the  grounds  of   ventilation  aud  size;   the  larger  the  chamber 

•  iter  the  danger  if  an  explosion  did  occur.     There  might  be  danger 

pi  -circuiting  if  the  earth  became  moistened. 

By    Major    Cardew  :    At   Manchester   the   transformers   were    moving 

nery,    with    commutators    and    brushes,    aud    there    was    almost    a 

certainty  of  small  sparks  at  the  brushes.     He  did  not  know  the  conditions 

with  regard    I"  access  to  the  cellars  at  Manchester,  whether  or  not  they 

had  to  pass  through  other  people's  premises. 

Mr.  JAMES  ENRIGHT  was  called  and  examined  by  Mr.  Bassett 
Hopkins.  He  deposed  to  being  electrical  engineer  and  physicist  at  St. 
Mary's  College  ;  also  a  science  graduate,  and  a  member  of  the  Physical 
Society.  He  had  conducted  a  good  many  experiments  in  connection 
with  electric  lighting,  and  as  a  result  of  his  experience  he  held  the 
opinion  that  transformer  chambers  under  the  public  pavements  were  a 
source  of  great  danger,  by  reason  of  a  possible  accumulation  of  gas,  which 
accumulation  was  almost  sure  to  arise.  The  walls  of  these  chambers 
might  be  made  air-tight  to-day,  and  to-morrow  a  heavy  van  might  pass  over 
the  transformer  chamber  and  cause  the  walls  to  crack,  and  through  the 
apertures  gas  would  creepi  iu  very  easily  and  readily,  even,  indeed,  if 
the  gas  was  not  already  in  the  soil,  which  all  experience  in  London 
showed  it  t"  be.  Moreover,  the  gas  would  come  into  these  chambers 
from  the  culverts  if  the  cables  were  laid  in  earth,  as  was  the  case 
inmany  places.  Further,  the  Witness  averred  that  it  was  well  known 
that  hydrogen  would  leak  in  without  there  being  any  cracks  at  all. 
Judging  from  evidence,  it  had  beeu  found  difficult  for  electrical  engineers 
to  keep  culverts  gastight.  Mr.  David  Cook,  of  the  Electric  Lighting 
Company,  declared  it  to  be  difficult  in  the  City.     But  road  subsidence  was 

the  chict  r f  danger  by  allowing  an  accumulation  of  gas.     In  some 

cases  it  had  occurred  that  the  concrete  basement  on  which  the  pavements 
originally  rested  had  been  drawn  away,  leaving  a  chasm  underneath,  in 
which  space  the  gas  would  accumulate.  The  larger  the  transformer 
chambers  wi  re  made  the  more  dangerous  it  would  be  iu  the  event  of  an 
explosion  occurring.  There  was  also  a  danger  possible  to  arise  from  the 
presence  of  moisture.  Iu  illustration  of  this  point,  the  witness  cited  a 
recent  accident  which  occurred  from  this  cause  at  Hampstead.  In  such 
a  case  as  thie   ■  person  passing  al<  ng  the  pavement  might  receive  a  shock. 

Mr.  HOPKINS:  Do  you  believe  in  the  possibility  of  electrolysis  ! 
A. — Yes  :  if  water  gets  into  the  chamber  by  reason  of  floods.  In 
lb.  case  of  coal  gas.  Witness  said,  it  would  be  detected  by  smell;  but 
tin'  hydrogen  generated  from  electrolysis  would  not  be  apparent  to 
an  inspector  in  the  same  way.  Further  replying  to  Mr.  Hopkins, 
the  Witness  said  that  insulated  wire  being  heated  would  give  off 
gas.  That  opinion  Witness  held  by  reason  of  reading  the  evidence 
of  the  accident  at  Cannon-street,  iu  which  case  he  very  much  doubted  if 
the  accident  was  due  to  coal  gas.  It  having  occurred  to  the  Witness's  mind 
that  insulating  material  beiug  heated  might  give  off  gas,  he  procured  some, 
and  found  that  at  a  moderate  temperature  a  combustible  gas  wa8  given 
off.  To  the  Chairman  Witness  named  india-rubber  as  one  material  so 
tested,  aud  in  reply  to  Mr.  Hopkins  he  said  he  had  tried  a  good  many  coat- 
Sven  papei  would  give  off  an  explosive  gas  under  certain  conditions. 
Witness  had  tried  most  of  the  materials  commonly  used,  aud  he  found 
that  there  was  no  difficulty  in  getting  from  them  a  gas  which  would  burn 
freely  a  I  the  mouth  of  the  tube,  which,  of  course,  was  an  explosive  gas. 

The  CHAIRMAN  :  What  was  the  gas  !  A.— Of  course,  it  would  be 
some  hydro-carbon,  but  that  he  would  not  speak  for.  It  was  sufficient  for 
his  purpose  that  the  gas  would  burn  freely,  and  was  therefore  explosive. 

Mr.  HOPKINS    was  proceeding  to  question  the  Witness  with  regard  to 
ervati  ins  of  recent  explosions,  when 

Mr.  CRIPPS  interposed  with  the  question  whether  Wituess  was  speaking 
from  personal  experience  of  those  explosions,  aud  thereby  drew  from 
Witness  the  admission  that  they  were  accounts  of  explosiuns  which  had 
been  reported  iu  the  technical  papers.  The  point  was  not  proceeded 
with. 

Examination  continued:  WITNESScertainly  did  not  consider  these  trans- 
former chambers  were  necessary  in  the  streets  for  the  proper  and  efficient 
i  electric  lighting  system  ;  on  the  contrary,  he  believed  they 
would  be  much  more  convenient  for  tlic  Company's  servants  if  they 
were  placed  elsewhere.  Judging  from  his  own  experience  in  one  of  the 
chambers,  it  was  a  very  uncomfortable  position  the  chamber  beiug  6ft. 
by  7Jft.  high.  That  chamber  was  opposite  the  I'nuhley-ioad  railway 
station.  Witness  then  went  into  details  how  his  descent  wa 
There  was  apparently  no  ventilation  provided  for,  though  the  cover  was 
perforated  ;  there  were  no  pipes  or  tubes.  Tie-  fart  of  the  manhole  cover 
being  perforated  of  ■  "urse  rendered  the  space  liable  to  be  Hooded.  Even 
ordinary  rainwater  would  penetrate.  There  were  "safes  "  provided  to  lake 
the  water,  out  these  might  get  over  full.     Qoing  to  the  question  of  high- 


tension  leads  in  transformer  chambers  under  the  streets,  Witness  did  not 
consider  them  a  safe  thing.  The  current  might  be  taken  up  by  a  streak  of 
water  on  the  walls,  and  a  person  walking  overhead  would  under  certain  un- 
fortunate conditions  receive  a  shock.  At  the  first  view  one  might  say  thai 
those  conditions  were  very  impropable, but  remembering  the  circumstances 
that  have  taken  place  it  was  not  so.  An  insulating  material  wa  found 
burning,  and  a  man  who  went  to  put  it  out  with  a  bar  of  iron  in  his  band 
was  killed.  Besides  that  the  accident  in  the  City  proved  that  bj 
coincidences  and  the  electricity  running  aloug  the  line  of  least  resistance- 
the  animal  was  killed.  Mr.  Hopkins,  at  the  suggestion  •  •!  the  Chairman, 
brought  the  Witness  back  to  the  Chambers,  and  in  reply  t"  examination. 
Witness  said  that  a  cellar  with  a  lateral  opieniug  would  be  safer  and  more 
convenient  for  the  Company's  servants,  and  for  everyone. 

Cross-examined  by  Mr.  Cripps  the  WITNESS  said  he  had  never  been 
engaged  iu  experiment  making  iu  a  large  way.  He  considered  that  there 
was  a  danger  of  electrolysis  iu  an  alternating  system.  liting  pressed  for 
his  own  experience,  Witness  said  he  had  not  made  experiments  for  it  him- 
self, but  he  would  refer  to  Dr.  Hopkinson.  Going  to  the  question  of  sub- 
sidence or  cracking,  Wituess  said  he  had  seen  the  plan  showing  the  pro- 
posed strength  of  construction,  notwithstanding  which  he  thought  it  was 
possible  that  the  chambers  might  be  knocked  about  by  the  traffic.  Wit- 
ness would  not  suggest  any  method  of  further  strengthening  them.  He 
had  frequently  seen  such  work  damaged  by  street  traffic.  Referring  to 
the  Hampstead  accident,  Mr.  Cripps  drew  from  Witness  the  explanation 
that  that  case  was  an  installation  by  the  Local  Authority,  and  that  the 
transformer  station  was  placed  by  that  Local  Authority  under  a  public 
footway. 

Mr.  GUN  YON  was  called,  and,  examined  by  Mr.  Hopkins,  said  he  was 
assistant  engineer  to  the  London  County  Council,  and  superintendent  of 
the  electric  meter-testing  department  aud  electric  work  generally.  In 
fact,  he  had  charge  of  the  duties  of  the  Council  under  the  Acts 
relating  to  electric  lightiug.  He  agreed  with  former  witnesses  in  re- 
gard to  the  inadvisability  of  putting  the  transformer  chambers  under 
public  thoroughfares,  both  from  an  engineering  and  a  drainage  point  of 
view  ;  also,  they  were  an  obstruction  to  traffic.  Further,  they  were  a 
source  of  danger,  mainly  on  account  of  gas  leakages.  Wituess  did  not 
think  it  could  be  expected  to  keep  them  water-tight.  Witness  referred  to 
a  leakage  in  Rosebery-avenue,  notwithstanding  the  stability  of  the  con- 
struction. That  was  not  a  bad  leakage ;  but  it  was  a  persistent  one.  The 
structure  there  was  iu  gault  brickwork  and  lias  lime. 

Sir  BF.NJAMIN  BAKER,  being  examined  by  Mr.  Bassett  Hopkins, 
said  there  was  greater  and  greater  difficulty  as  years  went  by  in  occupying 
the  subsoil  with  new  things.  In  each  session  of  Parliament  opposition 
increased,  and  there  was  greater  reluctance  to  cede  airy  existing  rights  in 
subsoil.  For  this  reason  all  recent  applicants  for  underground  rail- 
ways had  been  driven  lower  down,  below  the  sewers  and  other  pipes  ; 
whereas  if  these  had  beeu  kept  up  to  the  level  of  the  proposed  trans- 
former chambers  hundreds  of  thousands  of  pounds  would  not  need 
to  have  been  expended.  During  his  20  years'  experience  at  the  Par- 
liamentary bar  he  had  been  cross-examined  severely  for  the  mere  sug- 
gestion of  making  a  temporary  shaft  iu  a  public  street.  If  Parliament 
would  allow  such  interference  as  would  be  caused  by  these  transformer 
chambers,  then  the  problem  of  light  railways  for  London  would  be  solve  1, 
because  they  couid  he  made  cheaply.  He  thought  that  if  Parliament  had 
contemplated  such  interference  with  the  subsoil  as  was  asked  in  this  case 
some  reference  would  have  been  found  iu  one  clause  of  the  Act.  The  right 
to  build  the  transformer  chambers  was  a  large  concession,  and  worth  a  !"t 
of  money. 

Mr.  CRISP'S  cross  examination  was  only  very  brief. 
This  closed  the  case  for  the  London  County  Council. 
Mr.  EARLS,  for  the  Wandsworth  Local  Board,  said  that  to  a  large 
extent  he  could  adopt  the  evidence  given  for  the  London  County  Council. 
His  Local  Board  (which  was  the  Local  Authority  for  the  district)  had  no 
objection  to  the  introduction  of  the  electric  lightiug  ;  on  the  contrary, 
they  were  likely  to  become  the  largest  customer  in  the  district.  But 
they  believed  that  there  were  reasonable  possibilities  of  danger  from  the 
transformer  chambers  beiug  fixed  in  public  streets.  Mr.  Earls,  enlarging 
his  argument,  said  that  his  Hoard  were  not  only  opposed  to  the  chambers 
being  made  iu  main  streets,  but  also  in  back  streets,  because,  although 
situated  iu  a  back  street,  the  chamber  would  be  dangerous,  and  it  would 
also  be  an  obstruction  when  street  improvements  were  carried  out.  But 
beyond  these  points,  the  scientific  adviser  of  the  Board  objected  to  the 
particular  form  which  it  was  suggested  that  these  chambers  should  take. 

In  reply  to  the  Chairman,  Mr.  EARLS  said  his  Board  did  not  feel  called 
upon  to  otter  any  alternative  suggestions. 

Prof.  HENRY"  ROBINSON  was  then  called  to  give  evidence  in  support 
of  Mr.  Earls'  opening. 

Mr.  CRIPPS,  cross-examining  the  Witness,  thanked   him   for  hi 
turesof  the  proposed  construction,  and  drew  from  him  that  In 
had  been  limited  to  low  tension. 

The  Court  adjourned  to  Thursday,  Dec.  20,  at  10:30  o'clock  a.m. 
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THE  BOARD  OF  TRADE  CONFERENCE  ON  LIGHT 
RAILWAYS. 

The  following  is  a  continuation  of  the  proceedings  of  the  Board 
of  Trade  Conference,  the  opening  of  which  we  reported  last  week. 
Speakers  whose  remarks  are  prefaced  by  an  asterisk  have  returned 
their  proofs  revised  :  — 

Eeplying  to  Lord  Cathcart,  the  PRESIDENT  of  the  Board  of  Trade 
said  his  observations  on  the  subject  of  state  aid  had  reference  to  contri- 
butions from  the  Treasury. 

Lord  CATHCART  asked  would  the  Conference  be  at  liberty  to  discuss 
the  policy  of  the  Government  in  recent  years  in  reference  to  light  railways 
in  Ireland  .' 

The  PRESIDENT  of  the  Board  of  Trade  thought  it  would  be  impos- 
sible to  introduce  that  subject  without  touching  upon  a  political  element, 
upon  which  differences  of  feeling  would  be  found  to  exist,  and  he,  there- 
fore, believed  it  was  desirable  that  the  question  should  be  avoided  as  far  as 
possible. 

.-Lord  E.  FITZMAURICE,  speaking  on  behalf  of  the  County  Council 
Association,  and  being  ■  onnected  with  a  county  which  had  suffered  very 
severely  from  agricultural  depression,  welcomed  the  movement  that  had 
been  set  ou  foot  tor  the  establishment  of  light  railways.  An  important 
question  was  what  were  to  lie  the  relations  between  the  great  existing  rail- 
ways, and  those  small  companies  which  would  be  called  into  existence  under 
this  scheme  .'  If  facilities  were  n.>t  afforded  by  the  great  companies  for  getting 
the  traffic  of  the  light  railway  s  on  to  the  main  lines — if  difficulties  were  placed 
in  the  way  of  the  weaker  companies  in  the  matter  of  transferring  the 
produce  from  one  line  to  the  other — everyone  knew  that  it  would  mean 
nun  to  the  light  railways.  That  was  a  vital  point  ;  and  one  of  the  first 
things  the  Board  of  Trade  ought  to  do  was  by  arrangement,  or  by  legisla- 
tion, or  by  an  extension  of  the  powers  of  the  Railway  Commissioners  to 
afford  security  to  those  who  embarked  money  in  light  railways  that  their 
investments  would  not  be  thrown  away  by  the  opposition  of  the  great 
c  impanies.  The  Irish  Light  Railway  Acts  were  directed  with  a  view  of 
co-operation  between  the  existing  companies  and  the  smaller  lines,  and 
where  these  conditions  bad  been  secured  it  was  found  that  the  light  rail- 
ways were  achieving  satisfactory  results.  He  did  not  think  the  county 
councils  would  care  to  accept  the  responsibility  of  guaranteeing  lines  of 
this  character. 

Mr.  HEXRY  HOBHOUSE,  M.P.,  said  agriculturists  and  ratepayers 
generally  were  anxious  that  greater  facilities  should  be  given  for  the 
conveyance  of  farm  produce  to  the  best  markets.  He  thought  power 
to  acquire  laud  compulsorily  for  railway  purposes  ought  not  to  be 
attended  with  anything  like  the  expensive  procedure  at  present  necessary. 
That  was  a  matter  which  might  be  left  to  such  a  tribunal  as  the  county 
councils,  subject  to  the  confirmation  of  the  Board  of  Trade.  The  agri- 
cultural county  councils,  especially  in  large  counties,  would  not  be  in  a 
position  to  work  light  railways  themselves,  nor  did  he  think  they  would  be 
willing  to  guarantee  these  railways.  They  could  not  get  a  large  county  to 
levy  a  rate  for  such  railways.  It  must  be  levied  by  the  district  that  was 
benefited  by  the  new  line.  But  of  vital  importance  to  the  practicability 
of  these  schemes  was  the  simplification  of  the  Board  of  Trade  regulations 
in  agricultural  districts.  He  thought  that  when  these  lines  were  made 
the  locality  should  be  assured  that  no  unreasonable  rates  would  be  charged 
for  a  certain  number  of  years. 

"Lord  CATHCART,  representing  the  Royal  Agricultural  Society,  said  the 

question  of  light  railways  was.  from  an  agricultural  point  of  view,  a  difficult 

one  t"  deal  with  in  a   tew    words.      In  agriculture  they  must  have  horses, 

.'■  '      u    to   be   supposed    that    by   the   introduction    of    light  railways   the 

expense   of    horses    w.  uld    be    lessened?      He   did   not  think   so.      He 

oei I  whether  agriculture  alone  could  pay  for  alight  railway  ;  where 

they  did  exist  they  were,  generally  speaking,  maintained  by  a  considerable 

pus-seiiger  and  tourist  t  rathe  as  well.     As  regards  the  Hoard  requirements, 

in  favoui     consistent!}   with  public  safety— of  absolute  freedom. 

Be  n  [arded  lompulsorj  powers  as  the  rock  they  would  split,  so  far  as  this 

cheme  was  concerned,  unless  there  was  a  sufficient  power  oi  appeal.     He 

i   speaking  for   the  landlords  alone,  but   for  the  tenant   farmers, 

the  clergymen,  and  the    mall  holders:  they  could  not  have  compulsory 

throughout  the  country,  destroying  everybody's  comfort  and  satis- 

faction.     liny    mil  I   havi ie  lufflcient  court  of  appeal;  as  regards  the 

suggestion  thai  the  procedure  should  be  cheaper,  he  would  onlj  aj  that 
cheap  law  was  not  alv  fl         egard  to  getting  facilities 

for  connections  with  the  ;real  lines,  he  did  not  apprehend  any  difficulty. 
The  Royal  Agricultural  Society  of  England  viewed  these  proceedings  with 

eati    i    |io     ible     I     Hid    trusted  that  the   Conference  would   be 

product  Hi'  of  g I    n  -lilts. 

Mi.  HUMPHREYS-OWEN,  M.P.,    aid  the  fii  I  difficulty  that  beset  the 
i  heme  was  that  of  raisi       capil      Eoi     hese  lini         Phi  onlj  solution  he 

-.  .'..i    to  givi   powi  '  i"  i  in   local  o,i  boi  itie    to  guai  u ■.     He  was  quite 

aware  how  difficult   n  would  be  to  induce  tin untj  councils  to  givi    e 

:■   '.i. .hi. i  be  to  givi   power  toe 
certain  tna  ■■  ritj  oi  oh  aei    of  a  district   to  adopt   I  hi    \> 1   and  I  o 

o  i'    in  tin-  ten. mi  in  the  lame  waj  ■>    i  he  income  and 
property  i        present  collected,     [t  would  be  practically  impossible 

i"  ado|  oi  ■  in  uli tly  increa 

the  wli  nidi  i lent   I  i    preferable,     i  [e  advo 

■  II  oi  the  Boai  he 

ipul  11  .I  illing  to 

submit   that   que  tiou   to  a  local  tribunal  aftet   i I   publii    inquiry    had 

Hi  red  th       ight  railv        ■       d     i       tde  to  paj  ii   the 

■  oudil  ions  at  I  e  i  elaxe'd. 

loir.  hen 

•   i     Wnl..    bill     Ii  I  V    Heal  l\     the 


i earnings   were   swallowed    up    in    working    expenses — in    fact,    90 

per  cent. 

Mr.  OHANNING,  M.P.,  speaking  on  behalf  of  the  Central  \ 
Chambers  of  Agriculture,  regarded  the  present  conference  as  the  highest 
proof  of  the  public  spirit  of  the  Hoard  of  Trade  in  endeavouring  to  deal 
with  the  complicated  question  of  agricultural  depression.  Those  light 
railways  were  of  immense  advantage  to  agriculturists,  and  he  saw  no 
leason  why,  if  this  scheme  succeeded,  there  should  not  be  short  lines  con- 
necting almost  every  important  farm  with  the  main  lines  of  the  country. 
Speaking  for  the  country  ratepayers,  he  might  say  that  no  weighty  or 
expensive  system  of  guarantee  which  would  be  likely  to  involve  large  con- 
tributions would  in  the  present  condition  of  agriculture  be  absolutely 
undesirable.  They  must  ascertain  by  commission  what  would  be  the  actual 
money  cost  of  working  these  railways,  and  lay  it  before  the  public  before 
the  Hue  was  started,  and  then  they  would  have  as  near  an  approach  to 
uniformity  of  system  as  could  be  obtained.  He  thought  it  would  be  a  great 
disaster  in  agricultural  districts  if  experimental  companies  and  engineers 
were  to  be  allowed  to  lay  down  railways  with  apparently  favourable  prospects 
which  would  afterwards  ruin  the  county  rates.  In  Belgium  and  other 
continental  countries  the  lines  depended  upon  the  produce  from  small 
farms  which  was  constantly  flowing  in.  In  England  there  were  no  small 
farms  worth  mentioning,  and  that  was  a  matter  that  would  have  to  be 
taken  into  consideration  before  anything  was  done  that  might  lead  to  rash 
and  reckless  schemes. 

*Mr.  JEFFREYS,  M.P.,  thought  the  country  generally  would  object  to 
spend  the  ratepayers'  money  ou  such  a  system  of  light  railways.  The 
money  should  come  from  private  enterprise  or  from  the  Imperial  Ex- 
chequer, as  was  done  in  Ireland.  If  the  country  districts  could  obtain 
these  light  railways  at  somebody'  else's  expense  it  would  be  a  great 
advantage. 

Mr.  STOREY,  M.P.,  said  the  Parliamentary  Committee  who  went  into 
this  matter  last  year  were  perfectly  satisfied  that  light  railways  would  be 
a  very  great  advantage  to  mauy  parts  of  the  country.  The  question  was 
how  was  the  money  to  be  got  ?  The  President  of  the  Board  of  Trade  had 
told  them  that  they  must  not  expect  it  to  come  from  the  State,  and 
gentlemen  representing  the  county  councils  told  them  that  they  could 
not  have  it  out  of  the  rates.  That  showed  the  financial  difficulty  in  the 
way  of  haviug  light  railways  at  all.  If  railways  were  shown  to  be  bene- 
ficial to  the  country  at  large  that  would  be  a  reason  for  asking  the  Govern- 
ment to  do  something  for  them  ;  and  if  railways  were  a  source  of  benefit 
to  particular  districts  or  particular  counties  that  would  also  be  a  reason 
why  the  county  councils  should  aid  them.  The  local  authorities  should 
have  extended  powers.  They  ought  to  have  power  to  refuse  consent  to 
any  projected  light  railway  in  their  county  unless  it  was,  as  the  result  of  a 
public  inquiry,  deemed  to  be  satisfactory.  The  county  councils  ought  to 
have  much  fuller  powers  as  regards  the  compulsory  acquisition  of  land,  and 
they  ought  to  have  power  to  pledge  the  rates  in  order  to  secure  the  creation 
of  light  railways. 

The  Duke  of  SUTHERLAND  thought  the  big  railway  companies 
throughout  the  country  ought  to  be  encouraged  by  the  Board  of  Trade  to 
work  these  light  lines.  The  people  of  the  Highlands  had  shown  great 
interest  in  these  light  railway  schemes,  and  had  proved  their  earnest- 
ness in  the  matter  by  subscribing  for  shares  — even  the  poorest  class 
of  people  investing  their  money  with  a  view  of  developing  the  schemes 
that  had  been  brought  forward.  They  did  not  seek  legislative  powers,  but 
subscribed  what  they  could  and  worked  the  railways  under  the  rules  of  the 
Board  of  Trade.  In  the  Highlands  the  question  of  gauge  was  not  one  of 
difficulty.  Different  localities  required  different  gauges,  and  all  they 
required  was  to  have  railways  of  the  cheapest  description  in  their  midst. 

Mr.  CLARE,  Town  Clerk  of  Liverpool,  representing  the  Association  of 
.Municipal  Corporations,  advocated  the  cheapening  of  the  cost  of  acquiring 
laud  compulsorily.  To  connect  the  country  districts  with  the  main 
systems  of  railways  might  perhaps  assist  the  farmers  to  a  small  extent,  but 
not  to  any  substantial  extent,  because  what  killed  the  trade  of  the  country, 
large  in  quantity  and  small  in  value,  was  the  terminal  charges.  \uy 
scheme  to  be  satisfactory  must  be  one  which  did  not  involve  the  taking  of 
land  to  any  great  extent,  the  construction  of  stations  and  terminal  charges. 
He  advocated  the  extension  oi  train  ways  into  the  country  as  likely  to  be 
of  immense  advantage  to  Hie  agriculturists,  as  well  as  the  food-consuming 
community  in  large  towns. 

Rev.  FLEMING  WILLIAMS,  speaking  for  the  London  County  Council, 
Welcomed  the  proposed  light  railway  schemes.  A  difficult  question  which 
the   County  Council    had  been    endeavouring    and   not    unsuccessfully  to 

dapple  with  was    how  to    rehouse    the    people    whom    they    bad    to    displace 

when  any   large  improvement  had  to  be  effected.      Increased  railway  tacili 

one  oi  the  main  objects  which  was  to  be  attained. 

Sir  A.  Rl  ILLIT,  M.l'..  said   the   London  Chamber  of  Commerce  was   iu 

favour  of   light  railways  with  slow  spied.      He  did  not  share  the  opinion  of 

sonic  of   the  speakers  that  the  county  authorities  would  hold  aloof   from 

this  movement.     To  him  the  only  possible  difficulty  I"  I vercome  would 

be  to  obtain  the  so-operation  of  the  State  ami   the  local  authorities  to 
stimulate  private  enterprise,     lb-  referred  t"  America,  where  the  railways 

ran  il i  h  the    treets  ;  there  it   had  been  found  that   the  public  very 

learned  in  take  care  of  themselves.     '       .  ...  the  ease  of 

ii  ion. i    in. l.i  Huddersfield,  where  a  line  was  worked  bj  steam. 

M  ,  .1  .1  n  'I  1 1  i    Ml'      I      i  \        ud    in    his  i  .unity  l  hoy  were  pri- 
ll  b  -trioi.  which  wanted  the  lines  to  run  then  tor   .lei     ol  the  risk 

....I  i. .no, i  bj  them,     'limy  thought  the  hue-  cniid  be  made  better  with 
i  one  .a  the  exist  ing  railwaj 
I    HICKMAN    M.l'..  thou  Bi  ird  ol  Trade  i 

torj  tribunal  than  I  he  county  i    uncils.     i  be  objei  tion  that  the  i 

were  not  published  might  i bviated  bj  publishin 

.    .1,.    .....     ;,,,,,    to  whci lei   ii   w ould  .   :"  have 

hi     district    1 1"  i  e   wi 
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Thej   stopped  in  all  sorts  of  places  to  take  up  or  put  down  passengers, 
He  thought   it  would  be  best  to  leave 
the  making  of  the  lines  to  prii 

Mi,  BEACHl  ROFT,  L.C.C.,  said   the  London  County  Council  believed 

tliai   .i  system  of  light   railwa;  I  ind    in   hand  with   the  existing 

uld  be  the  best.     The  cost  was  the  difficult}  :  but  be 

be     'in betterment  might  meet  the  demands 

Che]   b  nited  to  move  in  this  matter  bj  rapid  strides. 
i    RASCH,  M.P.  .South  ea  I    I.    i  .       Lid  what    was  wanted  in  his 
i  the  country  was  not   light  railways,  but  steam  trams,  which  were 
very  much  cheaper.     If  thej  iut  66  tons  weight  to  the  mile, 

it  would  certainly  not  cost  more  than  £1,400  a  mile.  If  the  Treasury 
would  guarantee  i  per  cent,  there  would  he  very  little  difficulty  in  raising 
the  capital.  Supposing  8.000  miles  of  tramway  were  etmstructed  in 
England,  that  would  onlj  mean  a  charge  on  the  Treasury  of  £250,000  a  year 
I,  d  CLAUD  HAMILTON  (Greal  Eastern  Railway)  said  he  was 
authorised  un  behalf  of  the  Railway  Association  to  say  that  they  viewed 
ral  principle  of  light  railways  by  means  of  subsidiary 
lines.  Beyond  that  they  would  not  expect  the  railway  companies  to  go  at 
as  they  wishedtohave  something  presented  to  them  in  a  more  con- 
creteand  definite  form  before  they  pledged  themselves.  They  would  give  every 
mce  in  their  power  in  any  inquiry  which  should  be  held.  Speaking 
a-  Chairman  of  the  Great  Eastern  Railway,  he  would  say  they  had  a  light 
railway  and  a  tramway  which  partook  partly  of  the  character  of  a  light 
railway,  and  they  had  gone  to  Parliament  to  acquire  powers  to  make  a 
goods  tramway.  The  light  railway  was  a  3-ft.  gauge,  and  of  course  on 
their  junctions  with  it  all  goods  had  to  be  transhipped.  Roughly  speak- 
ing, they  allowed  about  6d.  a  ton  for  transhipment.  That  railway  was 
both  tor  goods  and  passengers,  and  did  not  cover  its  debenture  interest. 
The  tramway,  which  was  partly  tram  and  partly  light  railway,  ran  for  b\ 
ilirough  the  very  flat  and  favourable  country  of  Cambridgeshire.  It 
was  on  the  ordinary  gauge,  and  on  501b.  rails;  there  were  no  stations, 
and  no  signals  beyond  the  stations  at  the  junctions  with  their  main 
line,  and  at  the  terminus  of  the  line.  The  tram  took  up  passengers 
at  any  point.  Along  the  tramway  were  goods  yards,  and  they  found  it 
was  only  necessary  to  keep  one  goods  porter  to  each  of  those  yards.  There 
were  no  clerks,  and  the  porter  who  received  the  goods  sent  forward  the 
consignment  note  to  Wisbech,  the  junction  with  the  Great  Eastern  line, 
where  all  the  necessary  clerical  work  was  done.  He  was  glad  to  say  the 
working  and  revenue  of  the  line  was  not,  on  the  whole,  unfavourable. 
They  had  had,  however,  to  submit  to  some  requirements  of  the  Board  of 
Trade  which  they  considered  unnecessary.  They  were  limited  to  a  speed 
of  eight  miles  an  hour,  and  were  at  the  same  time  compelled  to  furnish 
their  carriages  and  engines  with  Westinghouse  brakes.  They  were  also  com- 
pelled throughout  the  length  of  the  line  to  put  an  inner  guard  inside  the 
rails,  which  they  thought  was  absolutely  unnecessary,  except  on  those  portions 
of  the  line  where  it  crossed  the  road.  On  the  passenger  traffic  there  was 
a  decided  financial  loss  ;  on  goods  a  small  profit.  But  when  they  took  the 
derived  from  goods  and  coals  passing  on  and  off  this  line  on  to  the 
Eastern  Railway  there  was  sufficient  profit  to  justify  further 
experiments.  They  had  gone  to  Parliament  for  a  short  line  on  the  condi- 
tion that  the  farmers  and  landed  proprietors  should  let  them  have  the 
land  they  required  at  its  agricultural  value,  which  in  the  majority  of  cases 
:  eed  to.  There  would  be  goods  stations  wherever  the  roads  and 
farms  converged,  and  a  main  line  engine  could  be  sent  down  on  notifica- 
tion, and  so  avoid  keeping  a  special  engine  ready.  Under  those  conditions 
they  believed  a  small  profit  could  be  made,  while  the  line  would  prove  a 
great  benefit  to  the  farmers  and  inhabitants. 

'.Mr.  J.  C.  BOLTON  (Chairman  of  the  Caledonian  Railway)  said  these 
railways  would  probably  be  worked  at  somewhat  lower  rates  than  those 
charged  on  the  main  lines,  and,  therefore,  it  would  be  necessary  if  they 
wished  to  obtain  money  for  them  that  any  bargain  come  to  should  be 
kept,  and  that  directly  they  were  made  an  attempt  should  not  be  made 
to  reduce  their  power  of  earning.  He  was  satisfied  that  if  they  had  light  rail- 
ways at  all  they  must  have  them  of  the  standard  gauge.  He  should  think 
rails  of  something  like  251b.  to  the  yard  would  be  heavy  enough  for  the  pur- 
pose. The  railway  companies,  so  far  as  he  was  aware,  looked  with  great 
sympathy  upon  this  proposal,  and  would  be  desirous  of  lending  any  aid  in 
their  power  to  carry  out  the  object  in  view,  always  remembering  that  they 
must  act  iu  the  interests  of  their  shareholders. 

Lord  CLAUD  HAMILTON  said  the  cost  of    the  Wisbech   Tramway, 
including  crossing  places  and  stations,  was  £7,290  per  mile  ;   but  excluding 
these  it  was  only  £5,000  a  mile. 
After  an  adjournment  of  an  hour, 

The  Duke  of  SUTHERLAND  moved  that  the  following  gentlemen  be 
appionted  to  form  a  committee  to  inquire  into  the  question  of  light  rail- 
way- : — Sir  M.  Hicks-Beach.  Sir  B.  Samuelsen,  Sir  A.  Hickman,  Mr.  W. 
Jackson,  Mr.  Beachcroft,  Lord  Claud  Hamilton,  Lord  Cathcart,  Sir  C. 
Boyle,  Mr.  Hopwood,  Lord  Thring,  Mr.  W.  Meik,  Mr.  H.  Hobhouse,  Mr. 
Acworth,  Mr.  Storey,  Mr.  Huniphreys-Owen,  Sir  B.  Baker,  Sir  A.  Rendel, 
Sir  A.  Clark,  Mr.  A.  Siemens,  Lord  E.  Fitzmaurice,  Mr.  Stephen  Sellon, 
Mr.  Chauning,  Sir  A.  Rollit,  Mr.  Carruthers  Wain,  Col.  Makins,  and  himself. 
The  resolution  was  agreed  to,  and  the  Committee  will  meet  at  once, 
so  as  to  he  able  to  present  their  report  before  the  end  of  January. 

Mr.   BRYCE  -aid  some   weeks  ago  one  of  their  inspecting  officers  was 
lie  Continent  to   . J, tain   facts  and  make  a  report.     The  report  on 
Belgium  had  been  distributed  to  them.* 

Mr.  JACKSON,  M.I'.,  spoke  as  to  his  experience  of  the  light  railways  in 

Ireland,  and  said  the  conclusion   he  had  come  to  was  that  wherever  they 

oveniently  make  arrangements  for  the  light  railway  to  be  worked 

in  connection  with  or  by  the  adjoining  railway,  it  would  result   both  in 

economy  and  in  the  better  development  of  the  district.      He  believed  he 

itified  in  saying  that  there  were  many  cases  where  if  a  line  wore 


This  report  will  appear  in  our  ne 


constructed  bj  an  independent  company  it  would  mean  an  absolute  loss 

to    tin-    pi ters,    whereas    u    con  tructed    by   an    important    railway 

company,   even   if  a  slight    lo      resulted,   the  capacity    o 

feed    lb'1    trunk  line    would    be    pen   ition.     In    Ireland  there  were 

lines  which  the    railway  companies   had    undertaken    to    work    tor  £4 
per  mile   per  week.      The    principle  Mr.    Balfour's    scheme 

had    been    if    possible    to    avoid    laying    any    charge    upon    the    di 

If  they  were  going  to  have  what    was   practically  a  e Is  tramway  in  a 

district,  they  would  not  want  all  the  costly  service  which 
tor  the  maintenance  of  the  public  safety  in  the  case  of  trunk    lines.     In 
some  districts  where  there  was  an  ample  water  supply  it   might    i 
possible  that  they  might  have  electric  motor-  which  would  provide 
cheap  means  of  conveyance.    As  much  latitude  as  to  type  and  style  should 
be  allowed  as  possible.      He  thought    tin-  gauges  of  the  light  and  trunk 
railways  should  be  the  same  so  thai  trucks  might  lie  run  from  one  on  to 
the  other,  and   he  did   not   think  the   additional    land   which   would   be 
required  for  a  line  of  4ft.  8iin.  gauge,  instead  of  a  3ft.  gauge,  would 
much  difference  to  the  cost.     There  were  tramways  in  Ireland  which  were 
laid  partly  on  the  public  roads,  but  there  was  very  little  saving  by  using 
the  public  road. 

General  SANKEY  said  he  would  be  glad  to  lay  any  details  as  to  the 
construction  and  working  of  the  narrow  gauge  railways  in  Ireland  before 
the  Committee.  The  extension  of  this  gauge  had  been  greater  in  Ireland 
than  in  any  other  part  of  the  British  Isles.  The  railways  varied  very  much. 
The  country,  of  course,  was  extremely  poor  through  which  the  lines  |  a-sed. 
The  Board  of  Trade  had  been  good  enough  to  relax  some  of  their  regu- 
lations. 

•Sir  E.  H.  CARP.UTT  (London  Chamber  of  Commerce)  thought  the  Board 
of  Trade  had  not  always  endeavoured  to  help  those  who  were  finding  money 
for  private  enterprises  which  would  be  an  advantage  to  the  public,  and  in- 
stanced the  case  of  a  previous  President  of  the  Board,  who,  he  said,  had 
thoroughly  strangled  electric  lighting,  and  there  was  no  doubt  that  that 
strangulation  had  done  a  great  amount  of  harm.  If  the  Board  could  make 
it  cheaper  for  the  railway  companies  to  obtain  their  Acts  they  would  find 
more  people  ready  to  subscribe  for  these  enterprises.  His  Chamber  thought 
some  powers  ought  to  be  conferred  on  the  Board  of  Trade  in  regard  to 
the  sanctioning  of  the  acquisition  of  land  for  such  enterprises  as  light  rail- 
ways. They  had  heard  that  some  of  the  county  councils  objected  to  the 
spending  of  money  for  these  lines  ;  but  all  they  asked  was  that  the  county 
councils  should  inquire  into  the  matter,  and  that  then  the  railway  should  be 
made  by  private  or  joint  enterprise.  He  did  not  see  any  objection  to  using 
the  public  roads.  In  America  he  had  travelled  at  the  rate  of  14  miles  an 
hour  iu  the  streets.  If  tramways  in  this  country  were  to  be  made  to  pay 
we  should  have  to  run  them  very  much  quicker  than  at  the  rate  of  eight 
miles  an  hour,  and  his  Chamber  thought  they  ought  to  be  run  at  from  20 
to  25  miles  an  hour  in  the  fields,  and  from  10  to  12  miles  an  hour  on  the 
roads. 

*Mr.  GARCKE,  speaking  on  behalf  of  the  same  body  as  the  previous 
speaker,  said  the  question  of  light  railways  was  inseparably  associated  with 
the  facility  of  Parliamentary  procedure,  the  modifying  of  existing  regula- 
tions and  the  obtaining  of  lauds  compulsorily.  The  latter,  to  his  mind,  was 
the  most  important  point,  and  until  it  was  settled  it  would  be  impossible 
to  proceed  with  the  development  of  light  railways.  With  regard  to  the 
compulsory  purchase  of  land,  the  precedent  the  Chamber  of  Com- 
merce had  had  before  them  was  the  Local  Government  Act  of  last 
year,  section  9  of  which  provided  for  the  acquisition  of  lands  compulsorily 
where  the  Parish  Council  failed  to  obtain  the  lands  by  arrangement  for 
the  purposes  authorised.  It  was  there  provided  that  in  the  case  of  the 
Parish  Council  failing  to  obtain  the  land  by  agreement  they  could 
apply  to  the  County  Council  who  were,  after  due  public  inquiry, 
empowered  to  put  into  effect  the  Lands  Clauses  Act  for  the  com- 
pulsory acquisition  of  the  lands  without  further  Parliamentary  sanction. 
It  seemed  to  him  that  the  risk  of  promoting  these  lines  would  be  very 
great  and  the  expenses  of  obtaining  capital  very  great,  and  it  was  of  the 
utmost  importance  that  if  they  were  to  be  developed  by  private  enterprise 
that  special  protection  should  be  given  to  capitalists  who  found  the  neces- 
sary funds.  This  was  a  matter  that  he  would  press  upon  the  Com- 
mittee to  consider  in  connection  with  the  development  of  the  scheme. 
There  was  no  doubt  very  great  advantages  of  an  indirect  character 
would  result  from  light  railways,  but  few  of  those  advantages  would 
confer  benefit  on  the  capitalists  who  developed  the  lines.  It  would  be 
necessary,  therefore,  to  give  capitalists  special  inducements,  and  either  the 
State  or  the  municipalities  must  be  prepared  to  assist  by  a  contribution 
towards  the  cost  of  construction  or  by  a  guarantee  of  interest. 

'Sir  DOUGLAS  FOX  said  the  simplification  of  the  obtaining  of 
powers  to  construct  light  railways  appeared  to  be  the  foundation  of 
this  subject.  Of  course  he  and  his  colleagues  had  the  greatest  re- 
spect for  the  present  procedure ;  but  it  was  undoubtedly  expen- 
sive, especially  as  they  were  obliged  to  go  before  two  tribunals.  He 
thought  where  light  railways  were  confined  to  a  particular  county  the 
question  might  be  dealt  with  by  the  county  authority,  subject  to  the 
approval  of  the  Board  of  Trade  ;  but  in  cases  where  more  than  one  county 
was  concerned  it  might  be  necessary  to  come  to  the  central  authority. 
The  Committee  about  to  sit  ought  not  to  lose  sight  of  the  question 
of  speed  that  ought  to  be  allowed.  The  Act  of  1868  was 
dered  inoperative  by  its  permitting  a  speed  of  25  miles  per  hour, 
for  which  there  were  many  regulations  necessary,  which  would  n  I 
be  required  if  the  speed  was  only  12  miles.  That  to  his  mind 
would  be  sufficient  for  all  practical  purposes.  It  had  been  sug- 
gested    that    these     light      railway-     might     be    laid    along     the    public 

roads.       This,    no    doubt,    if    practicable,    would     I f    great 

I:'     t.    agriculturists,    because    it    would    supply    an    outlet   for    their 
traffic  at    their  very  doors.      In  Italy  many  of  the  light  railwa] 
so  constructed,  but  then  the  roads  in  [talj  were  wide  and  well  suited  for 
lose.     He  thought  that  in  Essex  and  other  fiat  counties  such  an 
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experiment  might  be  possible;  but  he  did  not  consider  that  they  could 
hope  to  any  great  extent  to  lay  railways  along  the  public  roads 
in  this  country.  He  thought  it  was  unsatisfactory  to  have  gauges  of 
different  kinds  scattered  all  over  the  country.  But  it  would  be  impossible 
to  construct  railways  of  the  ordinary  gauge  in  this  country  that  would  pay 
the  shareholders,  because  of  the  restrictions  put  upon  them  by  the  Board 
of  Trade.  He  pointed  out  that  a  narrower  gauge  enabled  a  totally  different 
and  more  economical  system  to  be  introduced.  The  great  question  was 
how  the  money  was  to  be  found.  Unless  constructed  by  the  large  com- 
panies, it  would  be  many  years  before  most  of  these  feeders  would  return 
the  money  expended  on  them,  while  at  the  same  time  they  would  confer 
lasting  benefit  upou  the  districts  through  which  they  would  pass.  The 
only  way  to  succeed  in  introducing  this  system  was  to  put  upon  the 
local  authorities  the  obligation  to  repay  the  shareholders  for  the  benefit 
conferred  upon  the  districts  by  these  light  railways.  Under  conditions 
such  as  he  had  suggested,  whether  worked  by  electricity  or  locomotive 
power,  he  believed  there  was  a  great  future  for  light  railways  in  this 
country. 

*Mr.  ARTHUR  PAIN,  who  has  had  large  experience  in  the  construction 
of  light  railways,  referred  to  the  Southwell  Hue,  which  had  been  worked 
on  a  3ft.  gauge  with  such  satisfactory  results  that  the  Great  Eastern 
were  now  making  overtures  to  purchase  it.  His  experience  led  him  to  the 
conclusion  that  unless  the  parliamentary  costs  and  the  cost  of  obtaining 
land,  as  well  as  the  cost  of  working,  were  reduced,  light  railways  could 
not  be  expected  to  pay. 

*Mr.  W.  M.  ACWORTH  said  that  legislation  on  all  the  matters 
suggested  that  day  would  take  up  the  time  of  Parliament  for  many  years 
to  come.  The  Chairman  in  his  speech  had  suggested  that  they  might  get 
something  next  session,  and  he  trusted  that  the  efforts  of  the  Committee 
would  be  directed  to  securing  that  end.  What  they  did  want  was  not  to 
create  10,000  miles  of  light  railways  at  once,  but  to  make  it  possible  in 
those  cases  where  all  the  circumstances  were  favourable,  to  try  the  ex- 
periment of  light  railways  immediately.  As  regards  the  question  of 
procedure,  if  they  had  a  Joint  Committee  of  both  Houses,  which  was  more 
or  less  a  permanent  body,  and  if.  further,  the  House  fees  were  abolished  or 
greatly  reduced— and  all  this  could  be  done  by  mere  changes  in  Standing 
Orders — much  would  be  gained  immediately  in  economy  both  of  money 
and  time.  Then  let  the  Board  of  Trade,  with  the  advice  of  the  newly- 
appointed  Committee,  frame  a  new  and  much  relaxed  code  of  regulations 
for  the  construction  and  working  of  light  railways — and  he  was  glad  to 
gather  from  the  opening  speech  of  the  President  that  the  Department  was 
favourably  disposed  to  this  idea — and  we  should  see  forthwith  some  light 
railways,  at  least,  come  into  existence — enough,  probably,  to  give  us  prac- 
tical experience  to  go  upon  in  further  developments  of  the  subject. 

Mr.  CORBETT,  representing  the  Associated  Chambers  of  Commerce, 
recommended  short  lines  for  local  purposes,  and  said  it  ought  to  be  made 
possible  to  secure  such  lines  without  the  necessity  of  application  to  Parlia- 
ment. The  present  regulations  were  quite  appropriate  to  the  existing 
railways,  but  would  require  to  be  modified  considerably  in  relation  to  light 
railways. 

After  a  few  remarks  from  Mr.  CAKRUTHEBS  WAIN,  Mr.  YEANS, 
and  Mr.  SQUAREY, 

The  PRESIDENT  of  the  Board  of  Trade  declared  the  conference  closed. 
He  recogui-cd  with  great  satisfaction  that  the  tone  of  the  subject  was 
generally  sympathetic  towards  the  project,  and  in  many  cases  hopeful,  and 
particularly  he  was  glad  to  learn  that  the  existing  railway  companies  looked 
ii]  <>n  t lie  movement  with  sympathy.  He  suggested  that  the  Committee 
when  it  had  concluded  its  labours  should  forward  their  report  to  them, 
and  he  would  then  take  an  early  opportunity  of  calling  them  together 
again,  win  n  it  would  be  open  to  them  to  pass  such  resolutions  as  might 
be  B  guide  t<>  him  in  the  direction  of  securing  legislation. 

A  vote  of  thanks  to  the  President  of  the  Board  of  Trade  terminated  the 
proceedings. 


CORRESPONDENCE. 


THE     COUNCIL     OF     THE     INSTITUTION     OF 
ELECTRICAL    ENGINEERS. 

TO    I  lit;    EDITOR    OF    THE    I'l  i  '   I  1:1.  [AN. 

Sir:  Twelvemonths  ago  you  opened  your  columns  to  the 
grievances  of  certain  sections  of  the  electrical  world  against 
the  Council  of  the  Institution  of  Electrical  Engineers,  and 
even  supported  our  claim  for  the  inclusion  of  representatives 
of  the  cable*,  ti  lephone  and  railway  engineering  professions  on 
the  Council.  Not  many  persons,  however,  know  the  sequel  id' 
that  agitation,  and  1  propose  to  throw  some  light  on  its 
subsequent  COl 

A  small  cot ittee  was  formed,  consisting  i  I  M 

and  Crowe  for  the  cables,  Messrs.  Leonard  and   Houghton  for 
the  railway  telegraphs,  and    Mi  srs,  Calder  and    Fletcher  for 
lephoni  I    was   made  ind    aftei    Bundry 

meetings  and  communings,  the  Council  granted    us  an  inter 
view.      As  we  fully  anticipated,   they  frankly  admitted    the 

justice  of  our  i ■  i > 1 1 1 ] > I r ii 1 1 1 s  and  the  reasonableness  of  our  claims, 

and  promised  at  the  next  opportunity  to  redress  'he  "balance 
of  power"  l._\  including  representatives  of  each  section,  asking 


us  at  the  same  time  to  suggest,  for  the  information  of  the 
Council,  the  names  of  those  gentlemen  whom  we  should 
like  to  see  nominated.  Mr.  Preece,  indeed,  demurred  to  the 
telephone  claims,  seeing  that  he  himself  was  a  telephone 
representative  and  naturally  had  their  interests  in  his  care  ; 
but,  with  this  exception,  nothing  could  have  been  more 
complete  than  the  courteous  agreement  of  the  Council  to 
our  wishes  in  this  respect.  They  would  not  listen,  however, 
to  our  plea  for  a  fixed  proportion  of  representatives  for  each 
branch  of  the  profession,  holding  that  such  a  claim  in  its 
essence  showed  a  distrust  of  the  Council.  When  I  pointed  out 
that  the  C  >uncil  of  18S9  (when  this  same  agitation  was  first 
begun)  had  equally  agreed  to  our  claims,  and  pledged  them- 
selves to  carry  them  out  ;  but  that  three  years  afterwards  they 
had  managed  to  undo  all  that  had  been  done,  and  oust  the 
whole  of  our  representatives  who  had  not  attained  the  safe 
security  of  vice-presidents,  the  Council  repudiated  with  indigna- 
tion the  possibility  of  such  a  thing  again  happening.  It  was  in 
vain  that  we  pointed  out  that  however  well  disposed  the  pre- 
sent Council  might  be  to  us  they  could  not  pledge  their  suc- 
cessors to  any  course  of  action,  and  we  had  to  retreat  with  the 
substantial  conviction  that  for  the  present,  at  any  rate,  we 
were  safe  and  might  depart  in  peace. 

Nothing  more  was  heard  of  the  matter  until  a  few  weeks 
ago  when  the  Secretary  wrote  reminding  us  of  our  promise  to 
submit  the  names  of  those  gentlemen  who  would  be  prepared 
to  represent  their  respective  branches  of  the  profession.  Where- 
upon we  had  further  colloguings,  and  finally  submitted  the 
names  of  two  gentlemen  to  represent  the  cable  and  telephone 
companies,  the  railway  engineers  being  content  to  accept  any- 
one whom  the  Council  might  select,  all  they  cared  about  being 
the  inclusion  of  some  one  of  their  number. 

Judge  of  our  surprise  and  the  indignation  of  the  telephone 
members  when  the  voting  papers  appeared  without  the  promised 
telephone  representative,  but  with  the  name  of  one  of  our 
deputation,  Mr.  Augustus  Calder,  in  the  associates'  list.  It  is 
difficult  to  understand  how  a  body  of  gentlemen  of  exceptional 
intelligence  could  fail  to  see  that  this  action  of  theirs  was  a 
double  barrelled  shot  at  the  telephone  companies.  To  say 
nothing  about  the  good  faith  of  the  Council,  which  should 
surely  have  been  their  first  concern,  that  must  have  seen  that 
the  offer  of  an  associateship  was  first  of  all  an  unmerited  slur, 
and  next  that  they  placed  Mr.  Calder  in  an  awkward  position 
from  which  there  was  no  escape,  except  by  refusal  to  serve. 
This  course  Mr.  Calder,  of  course,  promptly  took,  for  I  need 
hardly  say  that  his  name  was  inserted  without  his  knowledge 
or  consent.  No  one  with  any  savoir  faire  should  have  failed  to 
foresee  that  the  Council's  action  would  lead  to  the  complete 
exclusion  once  more  of  the  telephone  interests. 

The  moral  of  this  tragic  tale  lies  in  the  application  of  it.  So 
far  from  the  Council  being  able  to  pledge  their  successors  to  a 
course  of  action  which  they  admit  is  right  and  reasonable,  they 
cannot  even  keep  the  warring  elements  in  cheek  sufficiently  to 
redeem  their  own  honour.  And  it  is  our  chief  contention  that 
the  constitution  of  the  very  rules  makes  it  inevitable  that  the 
"  predominant  partners  "  must  become  more  and  more  predomi- 
nant, to  the  exclusion  in  the  end  of  every  other  interest.  The- 
majority  of  the  Council  consisting  of  electric  light  men  and 
professors,  with  no  interest  in  other  sections  and  great  interest 
in  the  election  of  their  friends,  they  forthwith  proceed  to  elect 
more  of  their  own  genus.  So  long  as  human  nature  is  what  it 
is,  and  so  long  as  the  constitution  of  the  Iustitute  remains 
unaltered  the  Council  must  be  swayed  by  oliquOS  and  coteries, 
and  the  weakest  will  goto  the  wall. 

It  is  indeed  possible  to  carry  a  member  by  a  coup  dt  main 
over  the  heads  of  tlje  Council,  us  was  nearly  the  ease  list  year, 
when  a  telephone  representative  only  failed  to  win  by  three 
rotes.  This  year,  although  totally  unprepared  For  the  action 
of  the  Council,  the  telephone  members  have  received  so  muob 
Sympathy  and  oilers  of  assist  a  Q06  that  they  could  with  cell  .unt  J 
have  carried  the  same  gentleman  had  he  not  refused  to  allow  Ins 
name  to  be  put  Forward,  The  viotory,  however,  would  in  any 
case  be  a  barren  onej  and,  except  for  the  purpose  of  Bhowing 
the  Council  the  itrength  oi  the  opposition  to  their  methods  of 
election.it  is  hardly  worth  the  trouble.  What  is  wanted  is  a 
radical  change  in  the  constitution  of  the  Society,  whiob  shall 
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break  up  the  close  corporation  it  has  now  become  and  give 
each  section  a  fair  share  of  representation.  The  matter  is  of 
interest  to  all  telegraph  and  cable  men,  because  the  fate  of  the 
Telephone  Conipauy  this  year  will  certainly  be  that  of  the 
others  shortly,  and  the  whole  thing  will  have  to  be  done  over 
again. — Yours,  «fcc,  J.  T.  Crowe. 

Winchester  House,  E.G.,  December  11,  1S94. 


THE    UNIVERSITY    OF    LONDON. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  The  writer  of  your  paragraph  on  p.  157,  concerning 
the  Gresham  University  for  London  is  uuder  a  strange  mis- 
apprehension. The  scheme  of  the  Royal  Commissioners,  so 
far  from  having  collapsed,  has  never  been  nearer  fruition  than 
now.  It  has  received  a  more  or  less  cordial  approval  from  all 
the  score  of  bodies  concerned,  save  three  ;  and  of  these,  one 
only,  namely,  King's  College,  has  been  hostile.  Only  to-day  it 
is  announced  that  in  January  the  Prime  Minister  will  receive 
a  deputation  from  a  most  influential  group  of  colleges  and 
medical  schools,  and  from  the  Royal  Colleges  of  Physicians  and 
Surgeons,  in  support  of  the  Gresham  University  scheme. 
Further,  there  is  nothing  in  the  regulations  of  the  proposed 
university  incompatible  with  any  number  of  religious  or 
irreligious  tests  on  the  part  of  King's  College,  or  any  other 
college  that  chooses  to  hold  aloof.  There  was,  indeed,  a  long 
and  warm  discussion  at  King's  College  as  to  whether  the  tests 
should  be  abandoned  ;  but  this  discussion — in  which  nine- 
tenths  of  the  College  staff,  it  is  said,  supported  the  abolition 
of  the  tests — related  to  the  renewal  of  a  certain  annual 
Government  grant  to  colleges,  and  had  nothing  to  do  with 
the  proposed  scheme  for  the  reconstruction  of  the  University 
of  London.  It  is  true  that  some  of  the  King's  College 
partisans  have  tried  to  mix  up  these  two  entirely  distinct 
matters.  But  then,  what  can  one  expect  of  a  college  that 
cannot  appoint  a  bottle-washer  in  its  chemical  laboratory  with- 
out requiring  from  him  a  declaration  that  he  is  a  regular 
communicant  of  the  Anglican  Church  1 — Yours,  &o., 

Silvanus  P.  Thompson. 

THE   BREAKDOWN    AT   MADRID. 

TO    THE    EDITOR   OF    THE    ELECTRICIAN. 

Sir  :  We  notice  in  your  issue  of  the  7th  inst.,  a  letter  signed 
P.  A.  Latham,  concerning  the  Madrid  electric  light  instal- 
lations. 

As  we  think  this  letter  may  convey  an  erroneous  impression, 
and  lead  to  the  assumption  that  the  recent  disturbances  were 
attributable  to  the  quality  of  the  material  used  in  the  instal- 
lation of  the  Madrileii a  Central  Station,  whereas,  as  far  as  we 
know,  they  were  due  to  other  causes.  We  have  asked  Mr.  L. 
Kribben,  the  Director  of  the  Madrilefia  Company,  to  write  you 
a  letter  on  the  subject,  and  would  esteem  it  a  favour  if  you 
would  have  this  letter  inserted  in  your  next  issue. — Yours,  &c., 
pr.  pa.  Felten  and  Uuilleaume. 

Miilheim  on  the  Rhine,  December  10,  1891.       C.  Stevens. 


LEGAL   INTELLIGENCE. 


Limited  Liability! 

In  the  Liverpool  County  Court,  on  Monday,  before  Judge  Collier,  an 
interpleader  action  was  heard,  in  which  Messrs.  Lewis  and  Sons,  tube 
makers,  Wolverhampton,  were  the  execution  creditors,  Messrs.  A.  Hall 
and  Co.  the  defendants,  and  the  Hall  Electrical  Company  (Limited)  the 
claimants.  Mr.  Tobin.  for  the  claimants,  stated  that  Mr.  L.  J.  Barnacle 
had  been  carrying  on  business  at  South  John-street  as  an  electrical  engi- 
neer, under  the  style  of  A.  Hall  and  Co.,  and  in  I  October  last  he  required 
more  capital  ;  and  it  was  also  a  fact  that  one  creditor  might  have  swooped 
down  upon  all  his  assets.  A  limited  liability  company  was  formed,  and 
1,100  £1  shares  were  transferred  to  Mr.  Barnacle  for  the  business.  An 
execution  was  afterwards  put  in,  and  the  question  now  at  issue  was  whether 
the  Limited  Company  had  become  the  owners  of  the  goods  supplied  by  the 
plaintiff:  or  not.  He  contended  that,  under  two  agreements  which  were 
fcigned,  they  were  the  owners.  Mr.  Barnacle  said  he  bought  the  business 
in  December,  1892,  and  paid  £90  odd  for  it.     Mr.  H.  H.  Hall  became  his 


manager,  but  was  not  a  partner.  He  thought  £1,403  was  a  very  fair 
price  for  his  business,  as  lie  wa  i  paj  debts  amounting  to  about  £200. 
He  valued  the  goodwill  al  £600,  and  the  machinery,  stock-in-trade, 
trade  fixtures,  and  furniture  at  £6C0.  The  Stock-in-trade,  '-  .,  bad 
actually  realised  only  £53 gross.  The  landlord  had  claimed  the  furniture, 
though  he  did  not  know  why.  The  Company  was  not  formed  for  Ihu 
express  purpose  ..('  pro\entinc;  executions  being  levied.  Must  of  the  si^na 
tories  to  the  Articles  of  Association  were  their  workmen.  He  could  nol 
say  that  their  shares  were  presented  to  them.  He  and  Mr.  Mall  wen-  to 
have  £208  a  year,  ami  practically  they  could  not  be  discharged  unless  they 
quarrelled  with  Mr.  Kevser,  their  co-Director.  During  the  hearing,  it  was 
intimated  that  a  bankruptcy  petition  against  the  Company  was  being  heard 
in  another  room,  and  the  judge  said  it  would  be  no  use  going  on  if  the 
petition  were  successful. — Mr.  Keyser  was  put  in  the  box,  but  at  ilm 
stage  Mr.  Registrar  Bellringer  announced  tha'  a  receiving  order  had  been 
granted  against  the  Company. — Mr.  Tobin  withdrew  his  claim.— Mr.  Wall, 
on  Messrs.  Lewis's  behalf,  asked  that  the  agreements  and  letters  in  the 
case  should  be  impounded.  — His  Honour  said  he  would  ask  the  Registrar 
to  take  care  of  the  documents.  He  did  not  like  to  say  much,  but  the 
circumstances  were,  at  least,  peculiar. 

In  reference  to  the  above,  the  following  letter  has  appeared  : — 
TO   THE   EDITOR   OF  THE   LIVERPOOL   DAILY    POST. 

Sir, — Your  report  of  the  above  interpleader  action  states  that  a  bank- 
ruptcy order  was  made  (or  pending)  against  the  plaintiff  company.  As 
this  most  damaging  statement  has  no  foundation  in  tact,  we  must  ask  you 
to  contradict  same,  and  to  give  your  contradiction  equal  publicity  with 
the  original  statemeut.  We  should  like  to  add  that,  so  far  from  being 
bankrupt,  or  in  difficulties,  the  Hall  Electrical  Company  have  never  been 
defendants  in  any  action  whatever,  and  we  are  further  able  to  state  that 
their  business  is  at  present  in  a  most  flourishing  condition. — Yours,  &c, 

The  Hai.i.  Electrical  Company  (Limited  . 

Liverpool,  December  11,  1894.  H.  H.  Hall,  Managing  Director. 


Hilton  v.  Queen  Anne's  Mansions  Lighting  and  Heat' ng 
Company  i  Limited). 

This  was  a  motion  before  Mr.  Justice  Kekewich  for  judgment  in  a 
debenture  holder's  action,  in  which  there  were  no  pleadings,  presented  by 
Mr.  Carson,  who  said  the  defendants  appeared  and  consented.  Mr.  Aston 
Cross  (interposing  ex  parte)  said  he  appeared  for  a  large  debenture-holder 
and  a  Director  of  the  Company,  and  he  asked  that  he  should  be  added  to 
the  defendants,  and  that  the  case  should  stand  over  on  the  ground  that 
no  notice  had  been  given  of  these  proceedings,  either  to  the  Board  of 
Directors  or  any  officer  of  the  Compauy,  and  judgment  had  been  obtained 
by  collusion. 

Mr.  CARSON  said  this  was  the  first  he  had  heard  of  any  such  objec- 
tion as  likely  to  be  raised,  and  Mr.  Spencer  said  the  Compauy  now  appeared 
iu  the  case  through  him. 

His  LORDSHIP  said,  in  the  face  of  Mr.  Cross's  objection,  the  case  must 
clearly  stand  over  to  give  an  opportunity  of  applying,  if  Mr.  Cross  cho  .s  ■ 
to  do  so,  that  his  client  might  be  added  to  the  case,  which  would  come 
on  for  hearing  to-morrow  (Saturday  >. 


Gordon  v.  The  Scottish  House-to-House  Electricity  Company 
(Limited). 

This  case  was  heard  on  Friday  before  Mr.  Justice  Lawrance,  without  a 
jury,  in  the  Queen's  Bench  Division  of  the  High  Court  of  Justice,  London. 
The  plaintiffs  claimed  a  sum  of  £5,000  under  an  agreement  with  the 
defendants  dated  October  4, 1892.  The  defendants  admitted  the  contract , 
but  raised  a  number  of  defences. 

The  plaintiffs,  Messrs.  J.  E.  H.  Gordon,  were  electrical  engineers  in 
Loudon,  and  they  entered  into  an  arraugement  with  the  defendants,  who 
had  a  contract  to  light  the  town  of  Coatbridge,  to  do  the  work.  The 
plaintiffs  performed  some  part  of  their  contract,  but  the  defendants  did 
not,  and  hence  the  plaintiffs  claimed  £5.000,  which  they  alleged  to  be 
forfeited  by  breach  of  contract.  Counsel  having  formally  proved  the 
plaintiffs'  case  iu  detail, 

Mr.  CRUMB,  Q.C.,  for  the  defence,  said  the  facts  were  as  follows  : — 
There  was  a  Provisional  Order  granted  for  lighting  Coatbridge  with  elec- 
tricity, and  several  gentlemen  formed  themselves  into  a  syndicate  for  i  l.t* 
purpose  of  raising  the  necessary  funds  to  float  and  finance  a  company  and 
carry  out  the  contract  to  light  Coatbridge.  The  defendant  c  impany  was 
then  in  a  state  of  suspended  animation,  and  it  was  desired  to  resuscitate  it 
and  put  the  shares  on  the  market.  Accordingly  an  agreement  was  entered 
into  to  undertake  a  number  of  shares,  and  iu  this  manner  the  syndicate 
was  brought  into  communication  with  the  present  plaintiffs.  Me  I 
Gordon  and  Co.  agreed  to  find  one-third  of  the  capital  if  the  syndii  tte 
could  find  the  other  two-thirds.  This  the  plaintiffs  did  not  do,  and  con 
sequently  the  £5,000  was  not  supplied.  No  work  had  ever  been  done  by 
the  plaintiffs,  and,  as  a  fact,  the  Brush  Electrical  Engineering  Company 
had  carried  out  the  whole  of  the  contract  since,  as  in  January,  1893,  th  • 
plaintiffs  went  into  liquidation.  The  whole  arrangement  was  subje 
to  underwriting  by  certain  persons,  and,  as  they  failed  to  do  so,  he  sub- 
mitted the  plaintiffs  were  not  entitled  to  recover. 

Mr.  Justice  LAWRANCE  held   thai   the  defendants  wen     ■ 
pay   the  £5,000;  and  he  accordingly  entered  judgment   for  them  witli 
costs. 
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New  Catalogue. 

rlv  in  the  week.l 


Tenders  Invited. — The  Corporation  of  Hanloy  require  tenders 
for  the  supply  and  erection  of  electric  lighting  plant  under  con- 
tracts Nos.  10  and  11,  particulars  of  which  are  given  •  in  our 
advertisement  columns.  Tenders  have  to  be  sent  in  to  Mr.  Arthur 
Challinor,  town  clerk,  not  later  than  January  5th  next. 

The    Corporation   of    the   City   of    Melbourne   invite 

tenders  for  the  supply,  delivery,  and  erection  of  alternating  cur- 
rent dynamos,  exciters,  switchboard,  transformers,  instruments, 
&c.  Specifications  and  conditions  of  contract  may  be  seen  at  the 
offices  of  77m  Electrician,  and  tenders  have  to  reach  Mr.  John 
Clayton,  Town  Clerk,  Town  Hall,  Melbourne  (Australia),  not  later 
than  11  a.m.  on  Tuesday,  January  22nd  next. 

The  Edmonton  Local   Board  invite    tenders   for   the 

supply,  delivery,  and  fixing  of  a  system  of  electric  call  bells  and 
telephones  for  fire  brigade  and  local  board  purposes.  Tenders 
have  to  be  sent  in  to  Mr.  W.  T.  Payne,  Town  Hall,  Edmonton,  by 
12  o'clock  Friday,  the  21st  inst. 

The  Corporation  of  Portsmouth  invite  tenders  for  the 

purchase  of  a  quantity  of  electrical  plant,  now  to  be  seen  at  the 
Town  Hall.  The  plant  has  only  been  used  for  about  four  years, 
and  is  being  sold  in  consequence  of  the  Town  Hall  premises  being 
connected  up  with  the  Corporation's  electric  supply  station.  All 
particulars  can  be  obtained  of  Mr.  Alexander  Hellard,  the  town 
clerk,  Town  Hall,  Portsmouth  ;  and  tenders  have  to  be  in  not  later 
than  0  p.m.  of  the  22nd  inst.  Some  particulars  will  be  found  in 
our  advertisement  columns. 

The  Committee  of  the  Birmingham  Municipal  Technical 

School  invite  tenders  for  the  installation  of  the  generating  plant, 
fittings,  and  appliances  for  both  electric  lighting  and  transmission 
of  power  by  electricity  in  their  new  school.  Messrs.  Lea  and 
Thornbery,  38,  Bennet's-hill,  Birmingham,  are  the  consulting  engi- 
neers, from  whom  plans  and  specifications  maybe  obtained.  Some 
further  particulars  are  given  in  our  advertisement  columns,  and 
tenders  must  be  sent  in  to  Mr.  George  Mellor,  secretary,  at  the 
offices  of  the  school,  Paradise-row,  Birmingham,  by  January  12th. 

Tenders  Accepted. — The  tender  of  Messrs.  S.  /.  de  Ferranti 
(Limited)  has  been  accepted  by  the  Blackburn  Town  Council  for 
the  supply  of  electric  meters. 

The  Joint  Electric  Light  Works  and  House  Committee 

of  the  Hampstead  Vestry  have  accepted  the  tender  of  Mr.  F.  II. 
Taylor,  of  Ironmonger-line,  London,  E.G.,  for  electric  lighting 
work  at  the  stone  yard  for  the  sum  of  £0K.  12s.  3d. 

Sale  by  Auction. — Wednesday  next. — The  date  of  the  sale  by 
auction  by  Messrs.  Wheatley  Kirk,  Price  and  Goulty  at  the 
Deptford  Central  Lighting  Station,  Stowage  Wharf,  Deptford, 
S.E.,  of  a  quantity  of  surplus  plant  and  stock,  for  the  London 
Electric  Supply  Corporation  (Limited),  is  fixed  for  December  19th, 
at  HI  for  11  o'clock.  The  hits  include  a  large  variety  of  plant  and 
material,  particulars  of  which  will  be  found  in  our  advertisement 
columns. 

Vacant  Appointments.— The  Corporation  of  the  Borough  of 
Blackburn  rcquiic  a  properly-qualified  mechanical  and  electrical 
engineer  to  take  charge  of  the  electricity  works,  at  a  salary  of  £200 
per  annum.      Applications  have  to  bo  in  by  to-morrow  (Saturday). 

The  Corporation  of  Worcester  are  about  to  appoint  an 

electrical  engineer  to  take  entire  charge  of  the  electric  lighting 
installation  at  Powick  and  in  Worcester  city,  to  be  directly 
responsible  to  the  Corporation.  The  salary  is"  £250  per  annum. 
Particulars  can  !»•  obtained  of  Air.  Samuel  Southall,  Town  Clerk, 
The  <  (uildhall,  w  orcester,  and  applications  have  to  be  sent  in  not 
later  than  12  (noon),  of  the  20th  inst. 

Liqi  [DATION.  A  meeting  of  creditors  of  Thomas  Woodall  and 
Jinn ..  Woodall,  trading  as  Woodall  and  Son,  glass  manufacturers, 
Birmingham,  is  to  be  held  to-day  (Friday)  at  the  Grand  Hotel, 
Birmingham,  at  three  o'clock,  to  consider  an  offer  made  bj  Mr, 
George  Woodall  to  purchase  the  whole  of  the  estate  for  a  sum  equal 
to  Mis.  in  the  £  for  all  credit  ..is,  payable  by  equal  instalments  at 
£3.  6s.  9d.,  and  L2  months  from  the  date  of  the  acceptance  of  the 
offer. 

Bankri  pti  v.  The  liabilities  of  William  Hopkin  Akester,  elec- 
trician,  897,  Fulham-road,  S.W.,  recently  adjudii  ited  bankrupt, 
ii  "  e  i»  i  n  rel  timed  at  £450.  4s.  7d.,  and  the  a 

New    Branch      Messrs.  C.   II.  Cathcarl    md   Co.,  whose  chief 
"Hi"     are  al    i.   Dorsel  buildings,  Salisbury-square,   Fleel 
E.G.,  li  ".  e  opened  a  new  branch  at  62,  Vauxhall  Bridge  road,  S.  W. 

New  London  < Mi     i     Weym  m  and  Hit  I I. .  makers 

"I  iIh   "  Trusty  "  engines,  have  opened  Lond Fnces  al  1 1,  Queen 

Victoria-street,  K.<'.  The  firm  have  prepared  a  new  catalogue, 
which  can  be  obtained  on  application. 


Electric  Bells  and  Accessories. — Messrs.  Croggon  and  Co. 
(Limited),  of  Upper  Thames-street,  E.C.,  have  now  ready  a 
catalogue  and  price  list  of  electric  bells,  pushes,  indicators,  tele- 
phones, batteries,  &c.  The  list  is  very  fully  illustrated,  and  con- 
tains particulars  and  prices  of  a  large  number  of  electrical  sundries, 
many  of  which  are  manufactured  by  the  firm. 

The  Electric  Construction  Company's  Traction  Systems. — 
A  book  of  illustrations  and  brief  particulars  of  the  systems  of 
electric  traction  which  have  been  carried  out  by  the  Electric  Con- 
struction Company  has  been  issued.  Besides  reproductions  of 
photographs  and  sketches  of  their  own  systems,  the  illustrations 
include  examples  of  rival  methods,  for  the  purpose  of  showing  their 
defects.  I  )nc  of  these  is  a  photograph  of  a  car  and  trolley  line  in 
an  English  town  ;  another  shows  the  complication  which  it  is  sug- 
gested would  have  ensued  at  Walsall  had  the  American  system 
of  overhead  work  been  adopted.  If  this  style  of  catalogue  becomes 
popular,  we  shall  expect  to  see  photographs  of  the  death-struggles 
of  grey  mares  in  the  price  lists  of  low-pressure  firms. 

Exports  of  Teleoraph  Wire  and  Apparatus. — November  was 
another  active  month  in  the  export  trade  of  this  country  in  tele- 
graph wire  and  apparatus  connected  therewith,  the  value  of  the 
expoits  during  the  month  having  amounted  to  £49,438,  as  com- 
pared with  only  £19,520  in  the  corresponding  month  of  last  year, 
and  £39,993  in  November,  1892.  The  improvement  in  this  industry 
is  more  noticeable  in  connection  with  the  figures  relating  to  the 
exports  during  the  eleven  months  of  the  year  ended  with  November. 
During  that  period,  we  find  the  value  of  the  exports  to  have 
amounted  to  £1,376,294,  as  compared  with  only  £1,031,825  in  the 
corresponding  period  of  last  year,  and  against  £871,631  in  the  first 
eleven  months  of  1892. 

Stanley  and  National  Cycle  Shows. — The  recent  cycle  exhi- 
bitions, though  containing  but  little  of  direct  electrical  interest, 
offered  much  that  was  attractive  to  engineers.  Messrs.  Churchill 
and  Co.'s  stand  at  the  Agricultural  Hall  displayed  several  American 
machine  tools  of  novel  design,  and  specimens  of  a  miniature  oil 
engine  were  shown  in  action.  The  latest  improvements  in  cycle 
construction  were  to  be  seen,  and  among  them  a  number  of  inge- 
nious single  and  double-speed  gears.  At  least  four  exhibitors 
claimed  that  their  gears  would  give  out  more  power  on  the  driving 
wheel  than  was  put  in  by  the  pedal,  and,  judging  by  the  mechanical 
nonsense  which  most  cyclists  talk  when  they  begin  to  discuss 
mechanical  theories,  these  statements  were  readily  swallowed. 
The  large  business  done  in  ready-made  ball  bearings  is  worthy  of 
notice  by  electrical  engineers,  who  could  doubtless  apply  them  with 
advantage  in  connection  with  the  applications  of  small  motors. 
The  rival  show  at  the  Crystal  Palace  was  extensive  but  monotonous. 
The  object  of  this  show  is  said  to  be  the  encouragement  of  a  fixity 
of  type  for  the  benefit  of  the  trade,  and  in  this  object  some  degree 
of  success  has  been  attained.  Among  the  mechanical  novelties. 
Prof.  Everett's  spring  wheel  was  remarkable,  if  only  for  the 
lucidity  and  accurate  language  of  the  descriptive  circulars.  Among 
the  many  exhibitors  who  were  to  be  found  at  both  shows  were 
Messrs.  S.  Smith  and  Sons,  of  the  Strand,  London,  who  offered  a 
variety  of  non-magnetisable  stop-watches  and  chronographs.  A 
chronograph  which  should  be  very  useful  for  laboratory  work  was 
shown  by  the  English  Watch  Company,  of  Birmingham.  It  has  a 
2in.  face  ;  the  movement,  as  well  as  the  dial,  is  divided  into 
tenths  of  seconds.  A  neat  sand-blast  plant  was  shown  by  Messrs. 
Leadbeater  and  Scott,  agents  for  Messrs.  Tilghmann  and  Company, 
and  some  attractive  specimens  of  sand-fettled  castings  were  on  view. 
Fine  and  rather  weak  screw  threads  are  commonly  employed  in 
cycle  construction,  but  it  is  rather  strange  that  in  a  trade  in  which 
such  millions  of  wire  spokes  and  nipples  are  made,  the  B.A.  thread 
should  be  utterly  unknown.  The  ignorance  of  several  tool  makers 
and  cycle  manufacturers  on  this  subject  was  veiled  by  some  rather 
amusing  replies  to  our  inquisitiveness  on  this  subject.  The  only 
electrical  exhibit  that  we  could  discover  was  at  the  stand  of  the 
Crypt..  Works.  Here  a  cycle  was  provided  with  a  stand  and  a  lly- 
wheel,  and  drove  a  small  dynamo.  The  maker  hoped  that  by 
means  ..f  one  hour's  work  he  could  charge  an  accumulator  and  pro- 
duce a  useful  electric  light  for  two  hours.  lie  readily  furnished  us 
with  the  following  explicit  information,  from  which  any  of  our 
readers  will,  of  GOUXSe,  be  able  tocheck  his  results.  To  light  eight 
'.".  c.p.  lamps  with  a  dynamo  running  at  I. mill  revolutions  demands 

an  expenditure  oi  work  equivalent   to  riding  al  a  speed  of  LG  miles 

an   hour    "up  a  slight    hill"  ;  and   it  is  to  be  observed   that  "  ono 

would  not  care  to  keep  it  up  for  more  than  half  an  hour  at  a  time.'' 

\    n.at  "Collier'    two-speed   gear  was  shown  at    this  stand.      The 

exhibit  of  machine  tools  by  Messrs,  Alfred  Herbert  (Limited)  of 
Coventry,  was  perhaps  the  most  interesting  feature  of  the  show. 
The  construction  of  high  class  automatic  machinery  is  by  no  means 

a   speciality  of  America,  and  one  could  only  regret    that  the  auto 
matio  hollow  spindle  capstan   lathes,  with  chasing  and  cutting  oil' 
gear,  Were   not    shown  at    work.       Lathes   with   ball   thrust    bearings 
and   multiple  automatic  drills  were  also   worthy  of  examination  by 

anyone  interested  iii  modern  mechanical  engineering. 
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Smithfield  Club  Snow. — This  important  annual  exhibition  of 
cattle,  sheep,  and  implements  used  in  agricultural  work  lias  been 
held  (luring  the  week  at  the  Agricultural  Hall,  London,  N.  Great 
interest  was  taken  in  the  lino  display  of  steam,  gas,  and  oil  engines 
by  the  leading  makers,  and  especially  noticeable  was  the  advance 

made  since  the  last  show  in  oil  engines,  Magnificent  displays  were 
made  by  Messrs.  John  Fowler  and  Co.,  of  Leeds,  Messrs.  Marshall, 
Sons  and  Co.,  Gainsborough  ;  Messrs.  Ransomes,  Sims  and  Jefferies, 
Ipswich  ;  Messrs.  Robey  and  Co.,  Lincoln  ;  Messrs.  Crossley 
Bros.  &  Co.  Openshaw  ;  Messrs.  Clayton  and  Shuttleworth,  Lincoln  ; 
Messrs,  K.  Uornsby  and  Sons,  Grantham  ;  Mr.  E.  S.  Ilindley,  of 
11,  Queen  Victoria-street,  E.C  ,  and  Bourton,  Dorset;  Messrs. 
Priestman  Brothers,  Hull;  Messrs.  Ruston,  Proctor  and  Co., 
Lincoln  ;  and  Messrs.  Weyman  and  Hitchcock,  of  Cheltenham. 
Included  in  Messrs.  Robey 's  exhibit  was  a  compound  engine  and 
locomotive  boiler,  litted  with  patent  automatic  governor  and  link 
expansion  gear,  specially  suitable  for  electric  lighting  purposes.  It 
is  claimed  for  the  boiler  that  it  is  extremely  economical,  that  the 
working  parts  are  perfectly  balanced,  ensuring  safety  at  high  speed, 
and  that  the  wearing  surfaces  are  of  ample  size  and  run  cool  with 
heavy  loads.  A  portable  engine  of  great  strength  and  extreme 
simplicity  of  design  was  also  on  view,  and  the  exhibit  included  a 
horizontal  tixed  oil  engine,  built  on  principles  insuring  absolute 
safety  from  tire  or  accidental  explosion.  The  engine  is  fitted  with  an 
improved  starting  lamp  and  fan,  and  the  governor  controls  the 
.•ngine  with  efficiency  and  regularity,  rendering  it  suitable  for  elec- 
ric  lighting  work.  It  is  claimed  that  all  ordinary  lamp  oils  can  lie 
used  at  a  cost  of  about  one  half-penny  per  brake  horse-power  per 
hour.  The  exhibits  of  Messrs.  Marshall,  Sons  and  Co. ,  Messrs.  Ran- 
.vmes,  Sims  and  Jefferies,  and  Messrs.  John  Fowler  and  Co. 
include  fine  examples  of  traction,  horizontal,  portable,  vertical  and 
fixed  engines,  and  at  Mr.  E.  S.  Hindiey's  stall  was  shown  a 
variety  of  horizontal  and  vertical  engines,  for  which  the  firm  is  so 
well  known.  At  Messrs.  Clayton  and  Shuttleworth's  stand  a 
Gh  b.h.p.  oil  engine  of  the  "Trusty  "  type  was  on  view.  This 
engine  differs  somewhat  from  the  "  Trusty  "  oil  engine  shown  at 
Messrs.  Weyman  and  Hitchcock's  stand,  the  former  firm  being 
the  owners  of  several  patents  which  they  have  applied  to  their 
make  of  engine.  We  understand  that  an  arrangement  has  been 
come  to  by  the  two  makers  by  which  the  patents  owned  by  both 
can  be  applied  to  either  firm's  engines.  In  addition,  Messrs. 
Clayton  and  Shuttleworth  had  on  view  an  example  of  their  long- 
stroke  fixed  engine,  wdiich  is  specially  adapted  for  electric  lighting 
work,  or  where  an  unvarying  speed  is  essential.  Messrs.  Crossley 
Brothers  and  Co. 's  fine  exhibit  was  a  centre  of  attraction,  the 
latest  types  of  their  well-known  engine  being  on  view.  Messrs. 
W.  H.  Willcox  and  Co.  had,  as  usual,  an  excellent  display  of  en- 
gineers' stores  and  sundries.  The  main  hall  was,  we  were  glad  to 
find,  lighted  electrically,  but  very  little  else  of  an  electrical  nature 
was  to  be  seen.  Mr.  Evans,  the  agent  for  the  "  Davy"  arc  lamp, 
was  exhibiting  ;  but  otherwise  electrical  exhibits  were,  as  usual, 
conspicuous  by  their  absence.  It  is  an  unwise  policy  on  the  part 
of  makers  of  electrical  plant  and  apparatus  to  avoid  this  exhibition, 
as  it  is  the  centre  of  a  very  large  gathering  of  folks  who  visit 
London  but  once  a  year,  on  the  occasion  of  Smithfield  Show,  and  it 
is  noticeable  that  the  greatest  interest  is  taken  in  what  may  be 
termed  the  "side  shows,"  where  crowds  of  interested  onlookers  are 
to  be  found  wherever  anything  of  general  interest  is  to  be  seen. 

The  New  Electrical  Works  at  Wolverhampton.— Last  Mon- 
day the  Mayoress  of  Wolverhampton  (Mrs.  C.  T.  Mander)  formally 
opened  the  new  and  extensive  electrical  works  of  Thomas  Parker 
(Limited),  just  completed  on  the  Wcdnesfield-road.  The  buildings 
are  very  complete,  and  will  enable  the  firm  to  undertake  work  of 
almost  any  magnitude.  The  buildings  consist  of  an  erecting,  fitting, 
and  machine  shop,  a  pattern  shop,  and  a  foundry.  The  machinery 
throughout  is  of  the  most  modern  description.  Mr.  A.  P.  Brevitt 
is  the  architect,  and  the  building  work  was  entrusted  to  Mr.  11. 
Lovatt,  and  Messrs.  Heenan  and  Froudc,  of  Manchester,  were  the 
contractors  for  the  ironwork,  and  the  other  portions  of  the  works 
were  supplied  by  Messrs.  McTear  and  Co.,  of  Belfast.  The  Mayor 
of  Wolverhampton,  who  is  Chairman  of  the  Company,  said  he 
hoped  and  believed  the  works  would  prove  a  great  success.  They 
had  an  able  staff,  and  a  more  than  able  Managing  Director  in 
Mr.  Thomas  Parker,  whoEe  name  in  the  electrical  world  was  a 
household  word.  He  could  assure  all  interested  that  the  concern 
was  honest  from  start  to  finish.  There  had  been  no  promotion 
money,  and  the  Company's  capital  had  not  been  watered 
in  any  way.  Mr.  Parker,  in  a  brief  sketch  of  the  history 
of  the  Company,  remarked  that  the  site  of  the  works  was  a  field  in 
July  last.  The  idea  of  starting  the  works  was  fixed  upon  by  the 
gentlemen  who  formed  his  staff,  and  who,  about  nine  years  ago, 
came  to  Wolverhampton  as  his  pupils  at  the  works  of  Elwell- 
Parker  (Limited).  They  had  grown  with,  and  had  taken  a  large 
part  in  carrying  out,  the  works  that  had  made  the  name  of  Elwell- 
Parker  known  throughout  the  world.  They  now  gave  Thomas 
Parker  (Limited)  their  services  and  experience,  and  had  each 
subscribed  largely  to  its  capital.      The   firm   could   now   take   in 


hand  the  largest  Work  that  was  likely  to  be  required,  and  intended 
doing  the  highest  class  at  the  lowest  cost.  There  were  plenty  of 
orders  in  hand,  and  he  had  personally  positive  faith  in  the  great- 
ness of  the  future  of  electrical  engineering  where  the  object 
was  sound  legitimate  business.  The  proceedings  passed  oil'  most 
successfully. 

Amkki.  an  A.OENCY.  Mr.  E.  C.  Willyoung,  who  has  just  re- 
turned to  Philadelphia  after  a  two  months'  visit  to  England,  has 
made  arrangements  to  represent  Messrs.  Nalder  Brothers  and  Co., 
of  London,  and  Mr.  James  White,  of  Glasgow.  Mr.  Willyoung  was 
for  some  years  with  Messrs.  <Liiieen  and  Co  ,  of  Philadelphia.  "  Mr. 
Willyoung  is  to  be  associated  with  Mr.  C.  W.  Pike,  and  the  new 
firm  have  taken  offices  at  1,210  Betz-buildings,  Philadelphia. 

IIa/.kij.'s  A n.n i  ai..—  The  1895  edition  of  this  very  useful  annual 
is  now  published  by  Messrs.  Maxell,  Watson  and  Vmey  (Limited), 
and  can  be  obtained  of  all  booksellers.  The  published  price  of 
the  book  is  3s.  lid.,  which  brings  it  within  the  reach  of  all  who 
require  a  mass  of  useful  data  for  ready  reference.  The  work  is 
ably  edited  by  W.  Palmer,  B.A.,  and  is  revised  to  November  26, 
18!»4.  New  articles  are  included  in  the  present  edition  on  engi- 
neering, electricity  in  1894,  inventions,  mining,  railways,  books  of 
the  year,  employers'  liability,  municipal  corporations,  &c. 

Reference  Books. — The  proprietors  of  the  Indian  Engines*  have 
just  issued  the  "Indian  Engineer's  Diary  and  Reference  Book  for 
1895,"  in  which  the  most  important  of  the  tables  and  formula 
previously  given  have  been  retained.  In  addition,  a  useful  treatise 
is  provided  on  "  India  as  a  Field  for  Industrial  Enterprise."  The 
diary  is  presented  free  to  subscribers  to  the  Indian  Engineer, 
and  can  be  obtained  from  the  London  otlice,  1,  Victoria-mansions, 
S.W. 

A<  i  ui.NoTON.— At  the  last  meeting  of  the  Town  Council,  Mr. 
Riley  asked  if  it  was  intended  to  do  anything  with  respect  to  the 
electric  light  this  year.  It  was  now  over  a  year  since  a  site  was 
purchased  for  a  central  station,  and  he  had  been  expecting  to  see  a 
meeting  called  for  the  purpose  of  going  on  with  the  work.  The 
Mayor  said,  in  reply,  that  he  would  call  a  meeting  of  the  Legal  and 
Parliamentary  Committee.  Mr.  E.  Higham  said  the  last  time  the 
matter  was  brought  up,  the  Council  decided  against  the  light  being 
introduced,  and  he  did  not  think  the  Committee  would  be  prepared 
to  move  unless  they  were  reepjested  by  the  Council. 

Airdrie  and  Coatrridoe.  — On  Thursday,  at  the  meeting  of  the 
Airdrie  Town  Council,  a  committee  was  appointed  to  act  with  a 
similar  committee  at  Coatbridge,  to  consider  the  formation  of  a 
joint  trust  for  the  purpose  of  laying  down  a  line  of  tramways  from 
Drumpellier  (Coatbridge  west)  to  Clarkston  (Airdrie  east),  the  line 
to  be  worked  in  the  interest  of  the  two  burghs.  The  line  will  be 
about  4j  miles  in  length,  and  whether  the  motive  power  shall  be 
electricity  or  cable  is  to  be  dealt  with  by  the  committee,  who  will 
shortly  be  applying  for  the  necessary  powers. 

Awards. — The  Halifax  and  Bermudas  Cable  Company  (Limited) 
have  obtained  the  highest  award  (a  silver  medal)  for  an  exhibit  of 
electrical  instruments  at  the  Provincial  Exhibition,  held  at  Halifax, 
Nova  Scotia.  The  Exhibition  Commission  has  conveyed  to  tho 
Company's  superintendent  its  thanks  for  the  valuable  exhibit, 
which  proved  of  the  greatest  interest  to  visitors  to  the  Exhibition. 

Apprentices  and  Overtime. — An  important  action  was  heard  in 
the  Queen's  Bench  Division  on  Tuesday,  before  Justices  Wills  and 
Wright,  on  the  subject  of  the  working  of  overtime  by  apprentices. 
It  was  an  appeal  by  Messrs.  Priestman  Brothers,  of  Hull,  against 
a  decision  of  the  stipendiary  magistrate,  who  had  held  that  tho 
apprentice's  indenture  was  void  on  the  ground  that  it  contained  a 
clause  providing  for  unlimited  overtime.  It  appeared  that  the 
defendant  (Starbuck)  was  called  upon  to  work,  after  he  had  attained 
the  age  of  18  years,  for  several  hours'  overtime,  and  had  refused. 
Police-court  proceedings  were  taken  by  Messrs  Priestman  Brothers, 
and  the  magistrate  had  decided  that  the  apprentice  was  justified  in 
his  refusal,  and  that,  owing  to  the  unlimited  nature  of  the  clause, 
his  indentures  were  void.  The  question  of  the  amount  paid  for  the 
overtime  was  incidentally  raised,  but  this  does  not  appear  to  have 
affected  the  decision  of  the  judges.  Having  heard  the  appellants, 
Mr.  Justice  Wills  stopped  the  further  hearing  of  the  case,  and  gave 
judgment  as  follows  : — 

"  The  effect  of  the  contract,  which  was  entered  into  by  the 'respondent 
when  he  was  quite  a  lad,  was  that  it  was  to  the  interest  of  the  masters 
during  the  latter  period  of  his  apprenticeship  to  screw  as  much  overtime 
out  of  him  as  they  could.  He  did  not  think  that  was  a  reasonable  con- 
tract. The  interest  of  the  employers  was  very  strong,  because  they  paid 
the  respondent  for  overtime  as  nearly  as  possible  at  the  rate  of  one-sixth 
of  what  they  paid  a  man  Out  of  his  apprenticeship,  and  who  probably 
did  not  do  the  work  much  better  than  the  respondent.  That  was  a 
state  of   tilings  which    made   it    eminently  desirable   for  the  employers 

to  insist   upon  overtime  being  worked.     The  uch  a  power 

brong  temptation  to  the  employers  to  use  it.  more  or  less  for  their 
own  benefit,  lie  did  not  say  that  the  appellants  had  done  so  ;  but  taking 
the  average  of  human  nature,  which  was  a  thing  he  must  look  at  in  con 
Btruing  a  deed  of  this  kind,  the  existem  e  of   m  h  a  power  might  lead  to  an 
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attempt,  at  all  events,  at  oppression  and  an  unfair  use  of  it.  He  confessed 
lie  disliked  very  much  the  absence  from  such  a  clause  of  any  provision  for 
limiting  the  amount  of  overtime  to  be  worked  by  an  apprentice,  because 
le  a  stipulation  was  one  which  was  certain  to  lead  to  conflict  and 
misunderstanding,  and  possibly  to  litigation.  It  was  a  stipulation  which  a 
lad  ought  not  to  be  called  upon  to  agree  to.  He  was  not  one  of  those  who 
loved  to  interfere  with  freedom  of  contract,  nor  was  he  disposed  to  take  an 
exaggerated  view  of  the  protection  which  ought  to  be  cast  by  legislation 
around  people  who  could  take  care  of  themselves,  nor  was  he  disposed  to 
take  generally  a  strong  view  on  the  infant's  side  of  questions  of  this  kind. 
He  thought  very  often  that  objections  raised  to  deeds  of  this  kind  were 
great  nonsense.  Therefore,  while  he  did  not  approach  the  subject  from 
the  side  unfavourable  to  the  employers,  he  thought  that  the  contract  went 
beyond  what  was  fair  to  the  apprentice.  The  appeal  would  be  dismissed, 
with  costs." 

Mr.  Justice  Wright  concurred  in  this  judgment,  but  leave  was 
granted  for  an  appeal  ;  and  it  is  to  bs  hoped  that  upon  this  most 
important  subject  an  emphatic  judicial  decision  will  be  forth- 
coming. The  Factory  Acts  already  clearly  provide  for  overtime 
up  to  an  apprentice's  eighteenth  year,  and  there  is  usually  in  the 
indenture  a  clause  providing  for  overtime  and  the  scale  of  payment 
therefor.  In  the  absence  of  a  model  form  of  indenture,  as  such  a 
judicial  decision  as  the  above  would  seem  to  necessitate,  it  is 
difficult  to  see  how  employers  can  protect  themselves  against  the 
wilful  disobedience  of  apprentices.  The  opinion  of  the  learned 
judges  was  so  unanimous  that  there  must  have  been  some  reading 
of  the  indenture  by  the  employers  other  than  that  which  was 
shown  in  the  evidence.  A  final  judgment  in  this  matter  is  one 
of  the  greatest  importance,  and  affects  a  large  section  of  the 
trading  community. 

Ayr. — The  borings  at  the  site  for  the  electric  lighting  station 
have  proved  the  excellence  of  the  selection,  as  at  the  usual  expense 
for  excavation  the  Council  will  arrange  for  the  foundations  to  rest 
upon  solid  rock.  The  Town  Council  offered  the  Harbour  Trustees 
to  supply  current  at  4d.  per  unit  for  lighting  the  harbour  lamps, 
the  latter  to  be  provided  by  the  trustees. 

Barrow. — It  is  stated  that  a  committee  of  prominent  tradesmen 
has  been  formed  for  the  purpose  of  urging  upon  the  Corporation 
the  necessity  for  at  once  proceeding  to  introduce  the  electric  light 
into  the  town. 

Behford. — The  Corporation  electricity  supply  works  were  for- 
mally opened  by  the  Mayoress  of  Bedford  on  the  6th  inst.,  and 
the  works  have  since  that  date  been  in  constant  operation  day  and 
night,  supplying  current  for  light  and  other  purposes.  The  follow- 
ing particulars  of  the  work  done  at  Bedford  will  be  of  interest. 
There  are  two  transformer  stations  at  present  erected,  both  under- 
ground, brick-built  and  arched,  and  with  concrete  floors.  The 
pipes  both  of  the  high  and  low-tension  cables  are  of  cast  iron,  lead- 
jointed.  All  the  boxes,  both  high  and  low- tension,  have  india- 
rubber  rings  between  pipes  and  boxes,  and  also  between  the  boxes 
and  the  lids.  The  feeders  are  for  the  most  part  in  Gin.  pipes, 
the  low-tension  cables  are  in  Gin.  pipes  in  the  principal  streets  of 
the  town,  and  4in.  pipes  are  used  elsewhere.  A  practical  test  of 
the  quality  of  the  joints  of  boxes  and  pipes  was  provided  by  a  flood 
a  few  weeks  since,  which  put  one  or  two  of  the  streets  under  water 
for  a  depth  of  about  a  foot,  without  leakage  being  discerned.  All 
the  cables,  both  high  and  low-tension,  are  insulated  with  vulcanised 
rubber,  double  braided  and  taped.  The  high-tension  cables  are  of 
5,000  meg.  quality,  tested  to  5,000  volts;  the  low-tension  cables 
are  of  1,500  meg.  quality.  These  latter  are  installed  on  the 
three-wire  system,  the  secondaries  of  each  transformer  being 
arranged  accordingly.  At  present  the  three  cables  are,  through- 
out the  town,  of  the  same  size,  viz.,  19/12.  The  low-tension 
boxes  tire  25  yards  apart  on  an  average,  and  are  all  large 
enough  to  facilitate  the  drawing-in  of  further  cable,  and  also 
arranged  to  act  as  service  boxes,  the  service  pipes  being  of 
—  in.  wrought  iron  screwed  into  these  boxes.  In  each  sub- 
station a  30-unit  transformer  is  at  present  installed,  and  in 
one  a  5-nnit  transformer  for  the  day  load.  To  this  second 
sub-station  there  are  three  feeder  cables,  two  of  which  are 
19/17's  and  the  third  7  I8's,  the  latter  heing  used  for  the 
supply  of  the  5  unit  transformer,  using  one  of  the  L9  17  s  rs  a 
return;  the  other  substation  having  two  feeders,  both  19  17's. 
The  original  contract  for  the  work  was  for  about  2,400  yards  of 
pipe  with  cable  pulled  in,  but  this  was  finally  increased  to  3,800 

yards,  the  whole  being apleted  within  the  original  contract  time. 

The  work  outside  the  ub-stations,  except  the  manufacturing  of 
the  transformer  and   the  iron  pipes,   was  executed  by   the  Tele 

raph  Manufacturing  Company  (Limited),  of  Belsby,  under  the 
supervision  of  the   Companj      engineer,    Mr.   A.    Whalley,    with 

whom    was    associated    Mr.    II.    <;.    Norman    ami     Mr.    .1.    tin  nail. 

The  engines  and  condensing  plant  are  supplied  by  Messrs.  G.  E. 
Belli  land  Co.,  of  Ledsam-streel  Works,  Birmingham,  The  engines 
.-if'-  oi  their  well-known  double-acting  high-speed  compound 
single-eccentric  type,  fitted  ■  %  •  1 1 1  the  lati  il  lubricating  arrange- 
ments, particulars  "I  which  have  recently  appeared  in  1 
i  ■•■fin.  Uternators  of  a  new  type  have  been  supplied  bj  M 
Johnson  and  Phillips.     The  works  wore  designed  and  carried  out 


by  Mr.  F.  H.  Medhurst,  the  consulting  engineer  employed  by  the 
Corporation. 

Blackburn. — Considerable  extensions  of  the  electric  lighting 
mains  have  been  agreed  to  by  the  Town  Council. 

BRIGHTON. -r-The  Corporation,  at  its  meeting  last  week,  adopted 
the  report  of  the  Electric  Lighting  Committee,  particulars  of  which 
were  given  on  page  175  of  our  last  issue,  by  which  it  will  be  seen 
that  considerable  extensions  of  the  electric  lighting  scheme  are 
proposed. 

Canterbury. — At  the  last  meeting  of  the  Town  Council  corres- 
pondence was  read  between  the  Council  and  the  Canterbury 
Electric  Supply  Company.  After  some  discussion  a  resolution  was 
passed  postponing  the  consideration  of  the  electric  lighting  question 
for  six  months. 

Country  House  Lighting. — Mr.  E.  Janson,  having  decided  to 
light  the  whole  of  his  country  house  at  Speldhurst  electrically,  has 
placed  the  order  with  Messrs.  Drake  and  Gorham.  The  motive 
power  is  to  be  supplied  by  a  Priestman  petroleum  engine,  and  D.P. 
accumulators  are  to  be  included  in  the  plant. 

Darlington. — At  the  last  meeting  of  the  Town  Council,  on  the 
presentation  of  the  report  of  the  Streets,  Building,  and  Lighting 
Committee,  Mr.  Alderman  Harding  stated  that  there  seemed  to  be 
an  impression  in  the  town  that  the  Committee  discouraged  the  con- 
sideration of  the  electric  lighting  question,  but  Mr.  Alderman 
Barron  replied  that  this  was  not  the  case. 

Dewsbury. — On  Monday  last  the  ceremony  of  switching  on  the 
electric  light  was  performed  by  the  Mayor  (Mr.  Alderman  Kilburn). 
After  the  ceremony  Mr.  Alderman  Robinson,  Chairman  of  the 
Lighting  Committee,  entered  into  details  of  the  scheme,  and  said 
that  the  Corporation  had  been  driven,  in  self-defence,  to  take  up 
the  electric  lighting  scheme,  as  two  private  companies  had  endea- 
voured to  obtain  powers  to  supply  electric  current  to  the  town. 
Mr.  W.  H.  Preece  stated  that  although  the  number  of  appli- 
cants for  the  electric  light  was  not  large,  it  was  about  the  aver- 
age at  the  commencement  of  supply.  He  did  not  know  of 
a  single  case  where  electric  lighting  works  had  not  proved  suc- 
cessful, and  was  convinced  that  success  would  result  at  Dews- 
bury. A    proposal    of    the    Lighting    and    Water    Committee 

of  the  Town  Council  to  expend  in  wages  for  work  men  at  the  central 
lighting  station  the  sum  of  £4(>8  per  annum,  was  referred  back  to 
the  Committee  for  further  consideration. 

Dover. — Reference  was  made  in  our  last  issue  to  the  remarks  of 
the  Mayor,  upon  the  strained  relations  between  the  Council  and 
the  local  gas  company  for  some  years  past.  To  this  statement  the 
gas  company's  officials  took  exception,  but  the  Mayor  at  the  last 
meeting  of  the  Council  reiterated  the  statement  that  for  years  past 
the  Council  had  been  dissatisfied  with  the  price  charged  by  the 
gas  company  for  lighting  the  town.  A  letter  was  read  from  the 
Dover  Electricity  Supply  Company  (Limited)  promising  tender  and 
other  particulars  with  regard  to  the  lighting  of  the  Dover  streets 
by  electricity  as  soon  as  the  survey  had  been  completed,  which 
would  be  in  a  week  or  two  ;  but  in  the  result  the  tender  of  the 
gas  company  was  accepted  for  another  year. 

Dublin. — The  Electric  Lighting  Committee  have  presented  a 
report  to  the  Corporation  relating  to  the  estimates  for  18'.>.">  for 
electric  lighting.  The  Committee  estimate  a  substantial  increase 
in  the  revenue,  for  private  consumers,  the  amount  for  L894  being 
estimated  at  £'7,210,  as  against  £7,417  for  1895.  A  credit  balance 
for  1894  is  shown  of  £2,903.  The  department  (the  report  states) 
is  working  satisfactorily.  The  estimated  profit  for  1895  is 
£3,403. 

lit  RBAN.  —  ( >ur  friends  at  the  Cape  have  the  smoke  nuisance,  and 
at  the  last  meeting  of  the  Durban  Town  Council  complaints  were 
made  of  the  smoke  from  the  electric  lighting  station  in  Market- 
square.  The  Town  Clerk  stated  that  it  was  the  intention  of  the 
authorities  to  lengthen  the  chimneys,  and,  as  they  had  been  unsuc- 
cessful in  tho  use  of  Natal  coal,  they  were  about  to  uso  Welsh  coal 
at  a  considerably  increased  cost. 

EaLTNQ.  ('nt  of  the  7"  arc  lamps  which  have  been  put  up  for 
the  public  lighting,  39  are  now  in  use,  and  a  large  number  of  the 
gas  lamps  in  tho  district  are  extinguished.  The  number  of  in- 
eindesccnts  taking  current  oil  the  Local  Board's  mains  is  L'.G-T.l 
8-c.p. 

I    1 1. 1  il  in.      An  inquiry  has  been  held  by  Col.  .1.  T.  March.  K.  lv , 

on  the  application  of  the  Farehara  Local  Board  for  the  permission 
of  the  Local  Government  Board  to  borrow  £7,000  for  the  purpose 
of  electric  lighting,  this  sum  to  include  the  purchase  of  the  under- 
taking of  the  local  eleotric  light  company.     No  serious  opposition 

Was  offered  to  tin-  application. 

t;i  i  •  .iv,  \t  th.'  last  meeting  of  the  Town  Council  the  minutes 
of  the  Committee  on  Gas  Supply  And  Electric  Lighting  were  sub- 
mitted.     Tin'  Treasurer  reported  tin'  collection  of  electric  lighting 

rents  on  this  date,  as  follows:  1894-95,  £3,186;  1893-94,  £2,118; 

or  an  increase  of  £1,068,     The  minutes  were  adopted. 
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Harrow.— A  public  meeting  was  held  on  Thursday  last  week, 
at  the  instance  of  the  Local  Board,  to  discuss  the  electric  lighting 
question,  at  which  Mr.  R.  E.  Crompton  and  Mr.  W.  C.  C.  Haw- 
tayne  were  present.  Dr.  Stiven,  Chairman  of  the  Local  Board, 
presided,  lie  pointed  out  that  one  of  the  first  duties  of  the  Local 
Authority  was  to  retain  in  its  own  hands  the  lighting  of  the  district. 
By  the  action  taken  some  time  ago  in  connection  with  the  Harrow 
aiul  Stanmore  Gas  Bill  a  reduction  of  3d.  per  1,000  in  the  cost 
was  secured.  In  reply  to  questions  he  stated  that  sullicient  private 
consumers  had  undertaken  to  take  the  current  to  pay  working 
expenses.  Mr.  Kirby,  Vice  -  Chairman  of  the  St.  James  and 
l'all  Mall  Electric  Light  Company,  proposed  that  the  Board  should 
be  thanked  for  their  exhaustive  report  on  the  subject  of  the  electric 
lighting  of  the  district,  and  be  requested  to  take  no  further  steps 
towards  the  promotion  of  the  electric  light  in  Harrow.  He  said 
there  were  a  thousand  and  one  difficulties  surrounding  the  question. 
Mr.  B.  Denniss  pointed  out  that  the  Board  had  already  obtained 
a  Provisional  Order  at  a  cost  of  £194,  and  this  sum  they  could 
get  back  from  a  company.  It  was  a  case  of  the  electric  light  now 
or  never,  for  if  the  Local  Board  did  not  take  the  matter  in  hand 
Harrow  school  would  have  its  own  installation,  and  they  would 
thus  lose  an  important  customer. 

HuCKNALL. — At  the  final  meeting  of  the  Local  Board  a  state- 
ment was  made  by  the  Chairman  as  to  the  improvements  made  to 
the  town  in  the  period  of  20  years  during  which  the  Board  had 
been  established,  and  in  the  course  of  his  remarks  he  stated  that  he 
trusted  the  town  would  shortly  be  lighted  by  electricity.  This 
would  complete  a  number  of  improvements  of  the  greatest  magni- 
tude with  which  the  town  has  recently  been  concerned. 

Leamington  Spa. — Warwick  Castle  is  now  lighted  throughout 
by  electricity,  and  the  drive  from  the  lodge  to  the  main  entrance 
is  also  lighted  by  electric  lamps.  About  400  lamps  are  installed. 
The  work  has  been  carried  through  by  Mr.  B.  Fowler,  M.I.E., 
and  the  contractors  for  the  electric  plant  and  fittings  are  Messrs. 
Edmundson  (Limited),  of  Westminster.  Messrs.  Gilbert  Gilkes 
and  Co.,  of  Kendal,  have  supplied  a  turbine  for  the  installation. 
This  has  been  fixed  in  the  wheel  pit  of  the  old  mill  below  the 
Castle.     The  plant  includes  storage  batteries. 

Lectures. — Prof.  S.  P.  Thompson  delivered  an  interesting  and 
instructive  discourse  on  the  working  of  electric  motors,  at  the 
London  Institution,  on  Monday  last.  After  a  historical  retrospect 
a  number  of  experiments  were  made  to  the  delight  of  a  large 
audience,  who  frequently  applauded  the  lecturer. At  the  open- 
ing meeting  of  the  session  of  the  Andersonian  Chemical  Society, 
Mr.  H.  A.  Mavor  delivered  a  lecture,  entitled  "  A  Talk  about  Elec- 
trical Engineering."  The  lecture  was  illustrated  by  limelight  views, 
and  interested  a  large  audience,  who  gave  Mr.  Mavor  a  hearty  vote 

of  thanks   at  the  conclusion. A  lecture  was  delivered  by  Mr. 

William  Tate,  at  the  Masonic  Hall,  Muir-street,  Wishaw,  on  Wed- 
nesday last  week,  entitled  "Electricity." Mr.  Robert  Ham- 
mond delivered  a  lecture  at  the  Town  Hall,  Newport,  before  the 
local  Literary  and  Scientific  Society,  on  "  The  Electric  Light  :  its 
Utility  and  Cost."  Mr.  Hammond  severely  ridiculed  the  idea  of 
making  a  fixed  charge  of  15s.  per  light,  as  was  proposed  at  Cardiff. 
This  was,  he  said,  a  remnant  of  ancient  practice,  which  had  been 
many  years  superseded  by  the  meter  system,  which  was  fair  to  all 
concerned. 

Personal. — We  are  informed  that  Mr.  Garcke  will  retire  from 
the  position  of  Managing  Director  of  the  Electric  Construction 
Company  (Limited)  upon  the  expiration  of  his  agreement  with  the 
Company  at  the  end  of  the  year. We  have  received  a  notifica- 
tion that  Mr.  E.  A.  Browning  has  ceased  to  have  any  connection 
with  the  firm  of  Browning  and  Gardner,  of  44,  George-street, 
Edinburgh,  and  that  Mr.  Gardner  is  the  sole  partner  in  the  firm. 

Peterborough. — Notwithstanding  that  the  Town  Council  have 
recently  passed  a  resolution,  under  the  terms  of  which  a  public 
electric  light  installation  is  to  be  immediately  proceeded  with, 
there  appears  to  be  still  some  doubt  as  to  future  progress.  A 
circular  is  issued  for  signature  by  probable  consumers  of  electric 
current. 

Pit  Lighting. — A  number  of  improvements  have  recently  been 
made  at  the  Lady  Sophia  Pit,  Irvine,  by  the  proprietors,  Messrs. 
William  Baird  and  Co.  Hitherto,  both  the  overhead  and  under- 
ground workings  have  been  dependent  upon  primitive  oil  lamps 
for  lighting,  but  it  has  now  been  decided  to  introduce  the  incan- 
descent electric  light,  both  on  the  surface  and  below.  An  order 
was  some  time  ago  placed  with  Messrs.  Hunter  and  Jack,  of  St. 
Vincent-street,  f  Jlasgow,  to  fit  up  a  complete  installation,  with  a 
successful  result.  Power  is  provided  by  the  blowing  engine, 
which  is  alwajs  at  work,  and  produces  plenty  of  superfluous  power. 
Additional  lamps  are  shoitly  to  be  provided. 

PORTSMOUTH. — In  reply  to  a  request  that  the  clock  at  the  Town 
Hall  should  be  kept  illuminated  throughout  the  night,  it  was  state  1 
that  this  would  involve  an  extra  cost  of  £00  per  annum.  From 
careful  calculations  it  has  been  found  that  the  32  lamps  in  the 
clock  tower  consume  one  unit  of  current  per  hour. 


Prbscot. — Mr.  Ha/.lehurst,  the  Government  auditor  for  the 
Prescot  district,  has  surcharged  Messrs.  E.  Dyson,  J.  Berry,  and  J. 
Preston,  members  of  the  Prescot  Local  Board,  to  the  amount  of 
£302.  17s.  3d.,  in  respect  of  payments  made  to  the  British  Insulated 
Wire  Company  for  the  lighting  of  the  town  by  electricity.  In  his 
report,  Mr.  Hazlehurst  states  that  the  Company  have  failed  to  carry 
out  their  agreement  with  the  Local  Board  in  regard  to  the  extent 
of  the  district  and  the  number  of  lamps  to  be  lighted  by  electricity, 
and  that  the  Local  Board,  with  the  full  knowledge  of  these  facts, 
have  improperly  and  illegally  made  payments  to  the  amount  sur- 
charged. It  was  also  pointed  out  that,  owing  to  the  absence  of  a 
penalty  clause,  the  agreement  which  had  been  made  with  the 
Company  was  invalid.  The  members  against  whom  the  surcharge 
has  been  made  maintained  that  Mr.  Hazlehurst's  facts  are  at  fault, 
and  that  the  ratepayers  have  received  more  than  they  had  contracted 
for,  and  Mr.  Hazlehurst  has,  it  is  stated,  reported  to  the  Local 
Government  Board  that  there  is  excellent  ground  for  remitting  the 
surcharge,  but  he,  as  auditor,  was  bound  to  act  according  to  the 
statutes.  He  suggests  a  new  agreement  with  the  Company,  and 
this  matter  is  now  under  the  consideration  of  the  Local  Board. 

Bathmines. — The  Chairman  of  the  Town  Commissioners  is  also 
Chairman  of  the  local  Gas  Company.  A  resolution  was  adopted  at 
the  last  meeting  of  the  Commissioners  to  appoint  a  committee  to 
report  on  the  advisability  of  introducing  the  electric  light  into  the 
township,  to  which  the  Chairman  of  the  Commissioners  saw  no 
objection,  although  he  believed  the  Gas  Company  gave  the  rate- 
payers good  value  for  their  money. 

Sheffield. — It  is  anticipated  that  the  new  machinery  now  being 
put  down  by  the  Sheffield  Electric  Light  and  Power  Company 
(L'mited),  and  which  has  a  capacity  for  an  additional  10,000  lights, 
will  be  ready  at  the  end  of  the  year. 

Southport. — The  Electric  Lighting  Committee  have  appointed 
Mr.  Arthur  Ellis  engineer  at  a  salary  of  £200.  There  are  con- 
siderable extensions  being  made  to  the  electric  lighting  scheme 
which  will  bring  up  the  total  number  of  lights  required  from  the 
works  to  6,000.  The  present  capacity  of  the  works  is  about  4,200. 
At  present,  out  of  borrowing  powers  equal  to  £28,000  only 
£14,000  has  been  spent. 

Stafford. — The  County  Council  have  decided  to  light  the  tech- 
nical instruction  buildings  by  electricity. 

Stanley. — Some  surprise  is  expressed  at  the  contemplated 
lighting  of  the  streets  at  Stanley  by  means  of  paraffin  oil.  It  is 
pointed  out  that  excellent  opportunities  exist  in  the  neighbourhood 
for  a  public  electric  light  installation,  as  water  power  is  plentiful. 

Sunderland. — The  Corporation's  Electrical  Engineer  has  re- 
ported that  it  will  shortly  be  necessary  to  appoint  an  assistant,  and 
this  matter  is  under  the  consideration  of  the  Highways  Committee. 
It  is  anticipated  that  the  complete  public  supply  of  electric  current 
will  commence  at  the  middle  of  January.  In  the  meantime  a 
number  of  customers  have  been  obtained,  who  are  taking  about 
one-sixth  of  the  present  capacity  of  the  works. 

Theatre  Lighting. — The  Empire  Theatre  at  Belfast,  which  has 
recently  been  entirely  rebuilt  and  much  enlarged,  is  now  lighted 
throughout  by  electricity. 

Wakefield. — At  the  meeting  of  the  City  Council,  on  Tuesday, 
Mr.  Lea,  the  Chairman  of  the  Electric  Lighting  Committee,  stated, 
in  reply  to  a  question,  that  the  Committee  had  not  yet  done  any 
actual  business  ;  but  a  meeting  had  been  called  for  Thursday,  when 
they  hoped  to  seriously  consider  the  who'.e  question. 

Wells. — The  Town  Council  have  considered  the  tabulated  state- 
ment prepared  by  the  Town  Clerk,  relating  to  the  adoption  of 
electric  light  in  other  towns  in  England,  and  in  connection  with 
its  proposed  adoption  in  Wells.  The  matter  has  been  referred  to 
a  special  committee  to  report  to  the  Council. 

Weston-stjper-Mare. — A  special  meeting  of  the  Town  Commis- 
sioners was  held  last  week  to  receive  the  minutes  of  the  Electric 
Lighting  Committee  and  Mr.  P.  H.  Medhurst's  report  on  electric 
lighting,  electric  tramways  and  refuse  destructors.  This  report 
deals  very  fully  with  the  whole  question  of  electric  light  and  trac- 
tion, and  Mr.  Medhurst's  conclusions  are  (1)  that  electric  tramways 
will  not  pay  at  Weston-super-Mare  ;  (2)  that  the  supply  of  electric 
current  for  lighting  and  power  purposes  will  prove  profitable  ;  and 
(3)  that  if  a  refuse  destructor  is  erected  it  should  be  worked  in 
conjunction  with  the  electric  supply  works.  The  Electric  Lighting 
Committee,  in  presenting  the  result  of  their  consideration  of  Mr. 
Medhurst's  report,  approve  his  conclusions,  believing  that  the 
establishment  of  electricity  works  would  result  in  profit  to  the 
ratepayers,  and  be  a  great  advantage  to  the  town. 

Wishaw. — The  Town  Commissioners  have  retained  the  services 
of  Mr.  H.  A.  Mavor,  of  Glasgow,  as  electrical  engineer  to  carry 
out  their  electric  lighting  scheme. 

Works  Lighting. — The  large  engineering  works  at  Ovenstone 
have  been  fitted  up  for  the  electric  light,  motive  power  being  pro- 
vided by  the  existing  plant. 
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COMPANIES'    MEETINGS    AND    REPORTS. 

Woodhouse  and  Rawson  United  (Limited). 

A  meeting  of  the  debenture-holders  in  this  concern  was  held  on  Tues 
day  at  Winchester  House,  E.G.,  for  the  purpose  of  receivings  statement 
of  the  progress  made  in  tlie  realisation  of  the  assets  from  Mr.  F.  D.  Leslie, 
the  receiver  and  manager,  who  presided. 

Tlie  CHAIRMAN  said  that  the  circular  the  debenture-holders  had 
received  would  have  explained  l"  them  the  object  of  the  meeting. 
Ii  would  be  impossible  to  go  fully  into  all  the  details  and  matters 
relating  to  the  liquidation  of  the  assets  of  the  Company  in  the  writ- 
t-n  report  as  he  could  now  do  verbally.  He  proposed  to  give  them 
a  report  which  he  had  prepared,  giving  as  clearly  as  possible  the  result 
of  the  liquidation  of  the  assets  thai  had  l.een  actually  realised  to  the 
present  time,  and  the  estimated  result  of  those  assets  which  were  still 
unliquidated.  In  doing  this  he  should  take  the  estimates  of  value  based 
on  the  different  groups  of  assets  by  the  Directors  in  their  statement  of 
affairs,  and  show  them,  when  possible,  by  comparative  figures,  where  and 
how  the  differences  had  arisen.  It  had  taken  him,  since  his  appointment 
on  March  10,  1893,  a  considerable  time  to  thoroughly  acquaint  himself 
with  the  nature  of  the  assets,  and,  indeed,  to  find  out  where  some  of  them 
were.  The  books  of  the  Company — numbering  nearly  200 — were  in  any- 
thing but  a  complete  condition,  and,  in  fact,  had  not  been  posted  since 
December,  1892.  It  consequently  took  many  months  to  bring  them 
up  to  the  date  of  his  appointment  as  receiver  and  manager.  It  was, 
of  course,  absolutely  necessary  that  this  should  be  done,  as  until  this 
was  finished  he  could  not  ascertain  what  were  the  assets  of  the  Com- 
pany, especially  the  book  debts,  or  the  position  of  the  various  branches. 
The  Company  had  thirteen  agencies  and  branches  in  the  United  Kingdom, 
as  well  as  at  various  places  on  the  Continent,  at  .Johannesburg  and  other 
parts  of  .South  Africa,  and  in  Australia  Now,  as  these  branches  not  only 
traded  with  the  head  office,  but  traded  amongst  themselves,  they  would 
see  that  it  was  necessary  that  not  only  the  books  at  the  head  office,  but 
also  the  books  at  the  various  branches  should  be  written  up  before  he 
could  ascertain  and  trace  the  assets  that  ought  to  be  at  the  various 
branches.  Whilst  this  was  being  done,  amongst  many  other  things,  two 
important  matters  required  his  immediate  ami  constant  consideration. 
Firstly,  the  completion  of  the  contracts  entered  into  by  the  Company,  and 
only  partly  carried  through  at  the  date  of  his  appointment.  On  account  of 
these  contracts  various  sums  of  money  had  been  received ;  but  there  were  still 
considerable  sums  outstanding,  representing  work  already  done  under  the 
contracts,  and  which,  had  the  whole  contract  not  been  completed,  would 
have  been  forfeited.  He  was  pleased  to  say  that  these  contracts  had  all 
been  completed,  and  so  no  forfeiture  had  occurred.  Secondly,  lie  had  to 
consider  which  of  the  branches  should  be  carried  on,  either  with  a  view  to 
the  contingency  of  the  reconstruction  of  the  Company  and  their  forming, 
with  what  goodwill  might  attach  to  them,  a  valuable  part  of  the  assets  to 
be  dealt  with  in  such  reconstruction,  and  also  t"  ascertain  which  branches 
could  only  be  cirried  on  at  serious  loss.  Having  decided  in  which  of  these 
two  categories  the  various  branches  must  be  placed,  he  had  to  take  immc- 
diate  steps  to  close  down  those  in  the  second  list.  It  took  a  cons:derable 
time  to  obtain  from  the  foreign  branches  (especially  these  in  Smith  Africa 
and  Australia)  the  necessary  information  to  enable  him  to  form  any  opinion 
of  their  position,  and  to  decide  upon  any  action  to  be  taken  in  regard  to 
I  hem,  more  especially  as  in  South  Africa  there  were  large  contracts 
in  hand  which  it  was  absolutely  necessary  to  carry  to  completion. 
Much  time  was  taken  up  in  dealing  with  these  matters,  and  of  course 
no  serious  steps  could  be  taken  without  applying  to  tlie  Registrar  for 
authority  to  lake  such  steps,  and  the  Court  would,  very  properly,  he 
thought,  make  no  order  without  tint  fullest  information  being  laid  before 
it:  so  at  the   end  of  the  lit  is  of  his  trading  as  receiver  and 

in  inager  he  was  not  in  a  position  t"  make  out  a  trading  and  ]  rofil  anil  loss 
account  ;  in  fact,  he  could  not  do  so,  as  be  had  not  received,  and  could  not 

'.-I.    ti tin- foreign  brandies  t  heir  mi  urns.     After  due  consideration 

he  decided  to  make  out    a   trailing  and   profit  and  loss  account  at  the  end 
el    In     in    i    pear'     trading  ;   that    wa     I  i    March  9,  1894.     In  making  out 

thi     ■ lint    hi u    found    that    I  In-     .locks  on    M.ncli    111.    l:;'i7,.    u.rc 

overvalued.      There    appealed   a   loss   of   £3,372.   lis.   9d.,    the  greater 

pari     ol    which   was  a unted    for    by   the    fact    that    the    turnover  was 

nothing   like  i   to    bear    the   .standing    charges,   consisting 

wage  .      on  "    .   .'    \    .oil,  ,n   I,    in    this   connection 

be  ought.  Bay  that,  immediately  after  his  appointment,  and  during  the 

whole  of  the  ti he  had  had  the  management   ol   this   business  he  had 

'  lent  i  .ii  to  i  In-  matter,  in  every  way  cutting  down  expenses.  He 
reported  to  the  Court,  and  i  ■■■  lived  directions  t  i  take  steps  to  doe  down 
ilc-  be. id  office  me  I  bra  i  hi  tic  ..  till  oi  whii  h  authoi  ity  wa  that  at  the 
pi      ii'    momeut  vitli  the  exception  of  I  lie  head  office, 

Mi he  ti'i  |  K  i,i     i  I  i  hisH  ii  k    South    \t' 

lustralia  loscd  and  had   I   ti  iding  all tie  r.     He  was 

,  t  at  thi  Ilea  I  otfii  e,  and  ilso  foi 
those  at  the  Manchester,  Kid  ;i  "...  Birminhgaui  CUiswiek,  South  Africa, 
and  An  i  mil  in  bronchi      The,  Offi  ,. 

Hi  ol  uti  in  ID  hi,,,  iimii i, ,n 

,f    i  be   assets  as  esti 1  Lie  had 

found    ii    practically    impo    il Iiom     i     lotailerl    coi 

ii ol   i ii'-    reali   ition  of   tl .,  many  case; 

liavi    i 'tic    i  i     o  .  lu 

undci    evi  ral  I  at  a   lump  sum. 

Moreovei      i      tin      toe!      i  ■ 

C76.3&  id.  had,  of  coursi     bei  il   would  bo  im] 

mid  unfair  to  i  tooka  with 

■  i  ■■  ■    I  ■   ■  n  of  the 

tl.ele    fixtUn 


could  be  given,  and  the  various  items  could,  he  thought,  be  fairly  esti- 
mated at  £20.'-il5.  lis.  9d.  The  cash  at  bankers'  and  in  hand  appearing 
in  the  Directors'  statement  of  affairs  was  substantially  correct.  The 
investments  in  shares,  &c,  amounted  to  £31,768.  The  item  appealing 
in  the  statement  of  affairs  for  property,  £36,847.  4s.,  included  the 
sum  of  £13.500  for  goodwill  at  head  office  and  the  different  branches, 
and  the  sum  of  £21,950  was  for  patents.  The  item  for  goodwill 
would  realise  nothing,  but  for  certain  of  the  patents  he  had  received 
an  offer  of  £2.000.  while  others  were  included  in  the  offer  of  £8,500  for 
the  Manchester  and  London  businesses,  the  remaining  patents  being  valued 
at  t'1,150.  The  book  debts  were  estimated  to  be  of  the  value  of  £37, 619, 
but  his  estimate  was  a  deficiency  on  the  whole  item  of  £24,521.  The 
next  item  was  bills  receivable,  which  again  according  to  the  statement 
were  estimated  to  produce  £3.662.  Of  this  amount  £1,616  had  been 
received,  and  the  balance  of  £2,046  was  valueless.  With  regard  to 
the  item  of  £13,599.  14s.  6d.,  which  was  the  estimated  surplus 
from  securities  in  the  hands  of  the  creditors  fully  secured,  not  more 
than  £2,500  would  l>3  received,  inasmuch  as  it  was  estimated  that  the 
surplus  from  the  sale  of  the  Kidsgrove  Works  would  show  an  excess  of 
£5,000,  but  it  would  instead  only  show  £2,500,  and  even  part  of  this 
was  for  stock,  &c.,  not  included  in  the  mortgage  or  in  the  above 
estimated  surplus.  From  the  Cadby  Hall  sale  it  was  anticipated 
that  a  Burplus  of  L'7,000  would  result,  and  this  property  has  been 
disposed  of  by  the  mortgagees  for  £10,5C0,  the  amount  of  their 
mortgage  money  and  interest.  He  had  instructed  a  well-known  firm  of 
laud  agents  and  valuers  in  the  West-end  of  Loudon  to  value  the  property 
on  his  behalf  as  manager  and  receiver,  and  they  had  valued  it  at  the  sum 
of  £6,000.  He  thereupon  allowed  the  mortgagees  to  enter  and  take 
possession.  The  item  for  unpaid  calls  was  estimated  to  produce  £7,647  ; 
up  to  now  he  had  succeeded  in  recovering  £7,073,  and  anticipated  that  a 
further  £100  would  lie  realised.  They  would  see,  therefore,  from  his 
report  that  the  realisation  of  the  assets  had  fallen  far  below  the  too  san- 
guine estimate  placed  upon  them  by  the  Directors  in  their  statement  of 
affairs.  As  all  the  assets  were  not  realised  it  was  practically  impossible 
for  him  to  give  anything  like  a  reliable  estimate  of  what  might  be  expected 
by  the  debenture-holders  in  the  shape  of  dividend,  but  his  estimate 
was  that,  subject  to  the  costs  of  the  realisation,  there  would  be  a 
sum  of  £32,000  available  for  distribution  amongst  the  debenture- 
holders,  of  which  about  £3,600  would  be  due  to  the  Five  and  a- Half  per  ( lent 
debenture-holders,  £18,400  to  the  Six  per  Cent,  debenture-holders,  and 
£10,000  to  the  Ten  per  Cent.  Secured  Debenture  Stock.  In  no  case  could 
the  debenture-holders  receivea  full  return  for  their  investment,  and  although 
it  would,  of  course,  have  afforded  him  much  greater  sa.tisfactii  >n  to  have  been 
able  to  give  more  reliable  figures  that  day  from  which  he  could  arrive  at  an 
idea  of  what  dividend  he  should  sooner  or  later  be  in  a  position  to  pay 
them,  they  would  see  that  under  the  circumstances  all  he  could  possibly  do 
was  to  lay  before  them  a  full  account  of  the  present  position  of  the  asset  - 
existing  when  he  took  possession  of  what  was  their  property,  and  the  Bteps 
he  had  taken  in  their  behalf  and  in  the  protection  of  their  interests. 

Mr.  HOLT  complained  that  he  converted  his  Six  per  Cent,  debentun  - 
into  Five  and  a-  Half  per  cents  on  the  faith  of  a  circular  which  was  sent  out 
by  the  Directors,  and  he  then  imagined  he  had  obtained  a  first  charge  on 
the  assets. 

Mr.  MADDISON  (solicitor  to  the  receiver  said  if  all  the  Six  per  Cent. 
Debenture  holders  had  converted  into  the  Five  and  a  Half-,  they  would 
have  been  a  first  charge  ;  but  many  of  them  did  not  do  so.  It  had  been 
anticipated  that  all  would  have  consented,  though  possibly  the  circular 
ought  to  have  been  more  cautiously  worded.  It  must,  however,  have  been 
patent  to  everybodj  thai  if  they  did  not  all  consent,  the  First  Moi 
Debenture  holders  would  remain  with  a  first  mortgage. 

Mr.  !■'.  I..  RAWSON  said  that  was  what  was  stated  at  the  public 
i  -.1111111. iti if  the  I  lireetors. 

Mr.  MADDISON  said  I  he  matter  was  before  the  Coin  I,  and  counsel  who 
were  consulted  in  the  matter  were  of  opinion  that  there  was  no  misstate- 
ment mi  the  point  in  the  circular.  People,  no  doubt,  were  light]}  misled  ; 
but  there  was  no  misstatement  in  law. 

In  reply  to  remarks  from  the  receiver  of  the  British  ISIectric  Lighting 
Company,  the  CHAIRMAN  said  the  amount  of  debenture  Btock  out 
banding  on  there  pective  issues  wa-  a-  follows:  i  hi  the  Six  per  Cent. 
Debentures,  £65,500;  on  the  Five  and  a-Half  per  Cent.  Debenture 
Stock,  £118,187  ;  on  the  Ten  per  Cent  ,£19,905;  bul  he  did  not 
pate  tint  more  than  £13,600  of  the  last  named  would  rank. 

Mr.  11AWSON  said  only  a  certain  amounl   of  the     um   stated  for  the 
., .,  Hall  pei  Cent  Debentures  would  rank,  as  pai  tofil  was  security. 

A  vote  of  thinks  to  Mr.  Leslie  concluded  the  pro,  ecdiugs, 


General  Electric  Power  and  Traction  Company 
(Limited). 

iu  extraordinary     eneial  uieetin    of  thi    Company  was  held  at  Caution 

i,.  ,.i  ti      i   on  i  i.e  ,i   |  |a  i.  Mi    •'  'in-.  Peudei  m  the  chair. 

I  i'l;i:  r  Uti     Mr,  \\  ill. mi   i  the  notice  calling   the 

i 

The  CHAIRMAN    La  ted  thai   tho  only  business  they  had  to  deal  with 

that    day  was  to  confirm   the  roo, lotion   which    was  I    ,    -el  at    the  c, 

i,,  ral  i -nil'-  »l   the  '  lompanj  on  tic-  "i      till      a  iini  Ij     '   Ph  it 

the'  C paoj  be  wound  up  roluutarirj  uudei   the  provision    ol   the  Com 

,,,,,,,      \  ti     ,i    unfortunately  absent  at  tho  lasl   meeting  ;  but  he 

now  begged  to  propose  the  confirmation  ol  the  resolution, 

Mr.  IMMIsrli   isi  onded  thi   w 

Mi.   PAQli    HO  l'PS  said  he  thought   the    hareholdei    were  entitled  to 
;,  [ittle  '  i  tore  thej  wi 

Hon,   i  i  red   thai    al    the    lasl    meeti  ed    nq 

,      ,  ,   .  ,  !■ 


THE  ELECTRICIAN,  DECEMBER  14,  1894. 


205 


him  that  the  shareholders  had  been  led  ou  from  Btep  I"  step,  He 
had  attended  nearly  all  the  meetings,  but  he  confessed  that  he  did 
not  know  what  had  be™  happening,  and  lie  < li.  1  not  know  whal  was 
happening  now.     He  supposed  that  there  would  be  some  assets  left,  and 

he  would   like  to   know  what   they   were.     They  had  shares  in  the    \    

and  liamisi-h  Company,  and  the  [mmisch  Launch  Company,  and  he  would 
like    to    know  what   was    to    occur  with  reference  to   these   shares.       Me 
expected  that  everything  would  be  sold;  but  he  wanted  to  know.     He 
desired  to  be  informed  who  was  likely  to  be  the  purchase)-  of  these  shares. 
He  thought  that  the  original  shareholders,  who  were  about  to  lose  every- 
thing,  ought   to  have  a  chance  of  applying  for  them,  if  they  weir  good. 
At  their  last   meeting  it  was   said   that  there  was  a   prospect  of    some 
complication  arising  with  reference  to  the  rights  as  between  the  Preference 
and   Ordinary  shareholders;    but  he  did  not  see  how  any  complication 
could   arise  on  such  a  matter,  the  terms  of  the  Articles  of  Association  . 
being  dear.    After  quoting  the  clause  dealing  with  this  point,  he  remarked  J 
that   the  right  of  the  Preference  shareholder  was  to  be   paid  out  of  the  I 
assets  of  the  Company  to  the  full  amount  subscribed  on  his  shares  before  j 
anything  could  be  received  by  the  Ordinary  shareholders. 

The  CHAIRMAN  remarked  that  that  was  the  case.  As  far  as  he  was 
aware,  the  Preference  shareholders  had  a  first  claim  on  any  assets  which 
might  exist. 

Mr.  GARCKE,  in  reply,  said  that  with  regard  to  there  being  any  com- 
plication  in  the  position  between  the  Preference  and  Ordinary  share- 
holders, the  whole  of  the  complication  existed  in  the  minds  of  a  few 
speakers  at  the  last  meeting,  who  could  not  understand  why  there  were 
Preference  shares  in  the  Acme  and  Immisch  Company  and  the  Immisch 
Launch  Company.  There  was  no  question  raised  with  regard  to  the  posi- 
tion of  the  two  classes  of  shareholders  in  the  Traction  Company.  That 
position  was  clearly  defined,  and  the  liquidators  who  were  to  be  appointed 
would  have  difficulty  in  dealing  with  it.  If  it  were  the  wish  of  the  share- 
holders that  they  should  be  kept  informed  regarding  the  steps  taken  by 
the  liquidators  for  the  realisation  of  the  assets,  the  latter  would  no  doubt 
give  full  consideration  to  any  such  view. 

Mr.  HOPPS  asked  whether  any  arrangement  had  been  made  with  regard 
to  a  sale  of  the  shares  in  the  two  companies  mentioned. 

Mr.  GARCKE  :  None  whatever. 

The  CHAIRMAN  then  put  the  motion  and  declared  it  carried,  there 
being  one  dissentient.  Continuing,  he  proposed  a  resolution  appointing 
Mr.  K.  Wilding  and  Mr.  Bulloch  liquidators,  and  fixing  their  remuneration 
for  their  services  in  winding  up  the  Company  at  £150. 

Mr.  IMMISCH  seconded  the  motion. 

The  CHAIRMAN,  in  answer  to  Mr.  Hopps,  said  that  Mr.  Wilding  was 
the  accountant  of  the  Company,  and  Mr.  Bulloch  was  the  secretary.  The 
shareholders  would  be  called  together  again  if  the  liquidation  lasted  more 
than  a  year,  and  if  it  lasted  only  six  or  eight  months  they  would  also  be 
called  together  to  pass  the  accounts. 

The  motion  was  then  adopted,  and  a  vote  of  thanks  to  the  Chairman 
terminated  the  proceedings. 


CITY    NOTES. 


STATUTORY    RETURNS,    &c. 


ELECTRIC  TRAMWAYS  CONSTRUCTION  AND  MAINTENANCE  COM- 
PANY iLIMITEDj— The  annual  return  of  this  Company,  made  up  to  July 
2nd,  was  only  recently  filed,  when  only  the  seven  signatories'  shares  were 
taken  up  out  of  a  nominal  capital  of  £25,000  in  £1  shares  and  on  these 
no  calls  have  as  yet  been  made. 

ELECTRIC  MOTIVE  POWER  COMPANY  (LIMITED).— The  statutory  re- 
turn of  this  Company,  made  up  to  July  18th,  was  only  recently  tiled.  ( Inly 
seven  Preference  shares  were  subscribed  for  out  of  a  capital  of  £20,000, 
divided  into  10,250  Preference  and  9,650  Ordinary  shares  of  £1  each.  ( >n 
these  shares  no  calls  have  been  paid. 

MATHER  AND  PLATT  LIMITED).— The  annual  return  of  this  Company, 
made  up  to  October  31st,  was  Bled  on  November2nd.  Outofthe  nominal 
capital  of  £200,000,  in  £10  shares,  15,000  shares  have  been  subscribed  for 
and  allotted.  On  each  calls  amounting  to  £9  per  share  have  been  made 
and  paid.  No  transfers  have  taken  place  during  the  year  covered  by  the 
return. 

MONTE  VIDEO  TELEPHONE  COMPANY  (LIMITED).— The  annual  return 
of  this  Company,  made  up  to  November  14th,  has  been  filed.  The 
nominal  capital  is  £220,000,  divided  into  29,000  Preference  and  15,000 
Ordinary  shares  of  £5  each  ;  23,000  of  the  former  and  all  the  latter  hive 
lieen  taken  up  and  allotted,  of  which  3,000  of  each  class  have  ben  issued 
is  fully  paid.  Consequent  upon  a  call  of  £5  per  share  on  the  remaining 
25,000  Preference  and  12,000  Ordinary  the  whole  amount  of  £185,000 
has  been  received. 

NATIONAL  COMPANY  FOR  THE  DISTRIBUTION  OF  ELECTRICITY  BY 
SECONDARY  GENERATORS  (LIMITED).— The  annual  return  of  this  Com- 
pany, made  up  to  October  3rd,  has  been  filed.  The  Company's  capital  is 
half  a  million,  divided  into  3,000  Preferred  and  47,000  Ordinary  shares  of 
£10  each  ;  2,669  Preferred  and  20,000  Ordinary  have  been  taken  up,  of 
which  1,000  Preferred  and  all  the  Ordinary  shares  have  been  issued  as 
fullj  paid.  The  full  amount  per  share  has  been  called  on  1,669  Preferred 
shares,  resulting  in  the  payment  of  £17,690  (which  include.  a  sum  of 
£1,000  paid  in  respect  of  100  forfeited  shares). 

NATIONAL  ELECTRIC  ENGINEERING  COMPANY  (LIMITED).-  An  agree- 
ment, dated  November  27th,  between  Arthur  i '.  Cockburn  and  Douglas 
C.  Bate  (the  vendors)  and  John  ( '.  Bowler  (trustee  for  the  Compan; 
provides  for  the  sale  to  the  Company  of  the  businesses  carried  on  bj  the 
two  former,  for  £2,415.  0s.  7d.,  payable  £415.  0a.  7d.  in  cash  and  2,000  by 
flie  allotment  as  fully  paid  of  2,003  shares  of  £1  each. 


CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY  (LIMITED).  - 
Warrants  for  the  interest  payable  January  1,  1895,  at  the  rati'  of  5  per 
cnt.  per  .on nun  for  the  six  months  ending  31s(  inst.  on  this  Company's 
first  issue  of  £100,000  debenture  atoi  k  will  be  posted  on  the  31*1  inst. 

CITY  AND  SOUTH  LONDON  RAILWAY. -The  traffic  re  tun  s  of  this 
Company  for  the  week  ended  December  9th  were  £941,  as  against  £913 
in  the  corresponding  period  of  1893,  being  an  increase  of  £28.  The  total 
receipts  for  the  half-year  amount  to  £20,517,  as  agaiust  £19,188  foi  the 
corresponding  period  of  1893,  an  increase  of  £1,329. 

CASSELS  GOLD   EXTRACTING  COMPANY  (LIMITED).— The  Financial 

News  states  that  the  annual  meeting  of  this  Company  was  held  in  Glasgow 
on  Wednesday,  when  Mr.  L.  Gow,  who  presided,  said  that,  i-  their  patent 
cases  in  Germany  and  in  South  Africa  would  come  on  early  in  the  cumin  • 
year,  he  was  debarred  from  commenting  thereon  ;  but  the  I  lirectors  hoped 
for  success.  The  profit  for  the  year  was  £27,000,  from  which  they  had 
written  off  for  depreciation  of  the  MacArthur-Forrest  patent  £14,500, 
and  for  depreciation  of  plant  £5,000,  leaving  £2,839  to  be  carried  forward. 
The  formation   of  a  local  company  in  Chili  for   acquiring  and   working 

mines  under  their  process  wis  important.     The  contract  in  Peru  bid   1 n 

arranged.  The  New  Zealand  business  was  increasing  generally,  an  1 
royalties  were  increasing. 

EASTERN  TELEGRAPH  COMPANY  (LIMITED).  -This  Company  anuounce 
the  payment,  on  14th  January  next,  of  interest  of  3s.  per  share,  lee 
tax,  being  at  the  rate  of  6  per  cent,  per  annum  on  the  Prefi  reti 
for  the  quarter  ending  31st  December,  and  the  usual  interim  dividend  of 
2s.  6d.  per  share  on  the  Ordinary  Shares,  free  of  income  tax,  in  respect  of 
profits  for  the  quarter  ended  30th  September.  The  transfer  books  will  be 
closed  from  the  7th  to  14th  January,  both  days  inclusive. 

EASTERN  EXTENSION,  AUSTRALASIA  AND  CHINA  TELEGBAPH 
COMPANY  (LIMITED).— The  Directors  of  this  Company  on  Wednesday 
declared  an  interim  dividend,  for  the  quarter  ended  September  30th  last, 
of  2s.  6d.  per  -hare,  free  of  income-tax,  payable  on  the  I5th  prox.  The 
share  register  will  be  closed  from  the  7th  to  the  14th  prox.,  both  days 
inclusive.  The  coupons  ou  the  Company's  Five  per  Cent.  Australian 
Government  Subsidy  Debentures,  due  on  January  1st  next,  will  be  paid 
on  ami  after  that  date  at  Messrs.  Barclay,  Bevan  and  Co.'s  bank, 
54,  Lombard-street,  E.C.  Coupons  must  be  left  three  clear  d  iys  fi  >r 
examination. 

ELECTRIC  CONSTRUCTION  COMPANY  (LIMITED).— Particulars  are 
issued  of  the  drawing  of  133  Six  per  Cent.  Second  Mortgage  Debentures  of 
£10  each  of  this  Company,  particulars  of  which  can  be  obtained  of  Mr.  J. 
Cecil  Bull,  secretary  to  the  trustees,  1  and  2,  Great  Winchester  streel ,  li.C. 
ELMORE'S  GERMAN  AND  AUSTRO  HUNGARIAN  METAL  COMPANY 
(LIMITED).— The  profit  and  loss  account  of  this  Company  just,  issued 
shows  a  loss  for  the  year  ended  December  31,  1893,  of  £12,076.  The 
Directors  state  that  the  loss  on  trading  is  made  up  to  a  considerable  extent 
by  the  reduction  made  in  the  values  taken  of  the  various  descriptions  of 
copper  in  stock,  it  having  beeu  deemed  desirable  by  the  German  managers 
and  auditors  that  these  should  be  written  down  to  almost  their  raw  material 
value.  It  is  also  partly  mad?  up  by  the  loss  incurred  on  the  sale  of  10  tons 
of  stock  tubes,  which  had  to  lie  sold  at  the  raw  copper  value,  instead  of  the 
market  value  of  such  sized  tubes.  Subject  to  these  reservations  the  a<  Uml 
loss  on  trading  did  not  exceed  £600.  The  largeness  of  the  profit  and  lo3S 
account  is  partly  accounted  for  by  the  fact  that,  according  to  German 
company  law,  it  was  necessary  to  write  oil'  the  establishment  expeu  es,  as 
shown  in  the  last  account,  amounting  to  £4,471,  as  loss,  and  the  deprecia- 
tion on  the  various  accounts  comes  to  the  sum  of  £3,300. 

GLOBE  TELEGRAPH  AND  TRUST  COMPANY    LIMITED).— The  I  lit 
announce  the  payment  on  the  18th  proximo  of  an   interim   dividend  oi- 
ls. 6d.  per  share. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.- Tie-  in        reci 
this  railway  for  the  week  ended  the  9th  inst.  amounted   to  £855.     The 
amount  for  the  corresponding  week  last  year  was  £606. 

NATIONAL  TELEPHONE  COMPANY  (LIMITED).—  The  transfer  books  of 
the  Debenture  stock  of  this  Company  will  be  dosed  from  the  18th  to  the 
31st  inst.  inclusive,  preparatory  to  the  payment  of  interest  due  January 
I,  1895. 

MESSRS.  MIX  AND  GENEST  (LIMITED). --  A  dividend  for  the  yi 
of  10   per  cent,  has   been   declared,  against   8   per  cent,   for   1893,  by  this 
Berlin  Company. 

STOCK  EXCHANGE  BOTICES.-The  Stock  Exchange  Committee  have 
appointed  Tuesday,  December  18th,  a  special  settling  day  in   the  20,459 

Six  per  Cent.  Cumulative   Prefere hare  .  No  .  2 "I    to  50,459  and 

19,375 Ordinary  shares,  Nos.  1  to  19.375, of  Willansan.l  Robinson  (Limited); 

and  In lered  the  fully  and  partly-paid  scrip  of  £1.100,000  Three  and 

a-Half  per  Cent,   Debenture  -took  of  the   National  Telephone  Company 
Limited)  to  be  quoted  in  the  '  Ifficial  List  after  January  1.  1895. 

WESTERN    AND    BRAZILIAN    TELEGRAPH    COMPANY    (LIMITED  i. 
The  Directors  of  thi   Compan;  yi    Lerdaj     Niui  daj    received  the  following 
m  from  their  i  epresentativc  in  Itio  do  Janeiro  :—"  Bill  pai  ed   ei  >nd 
g  l  fppei   II  tuse  yesterday." 

This  Company's  traffic  receipts  for  the  week  ended  December  7th,  after 
dedui  ting  17  per  cent,  of  the  gross  receipts  payable  to  the  London  PlatillO- 
Brazilian  Telegraph  I  ompanj  (Limited)  were  £3,084. 

WESTERN  UNION  TELEGRAPH  COMPANY.-The  usual  quit  Icily  diyj 

dend  of  l  j  per  cent,  ha    been  dei  lar<  ■'<  bj  this  <  lompany. 
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COMPANIES'        SHARE        LIST. 


Present 

Amount 

Last 

of 

Share 

peso. 

f  1,012.880 

Stock 

90 

£2,993,560 

Stouk 

18  0 

12,993,660 

Stock 

5/0 

£184.500 

100 

4% 

130,000 

£10 

4/0 

£76,000 

£100 

6% 

Id  000,000 

$100 

»1* 

16,000 

10' 

8/0 

6  000 

10 

10^ 

12,931 

6 

1/8 

6,000 

5 

102 

£30,000 

Stock 

HX 

60,710 

20 

2/0 

400,000 

10 

2/6 

70.000 

10 

6% 

£1,297,837 

Stoik 

4% 

£1112,100 

100 

5% 

250,000 

10 

2/6 

£320.000 

Stock 

4% 

£62,700 

100 

6% 

£95,100 

100 

5% 

£300,000 

100 

i% 

£200,000 

£25 

4% 

180,227 

10 

1/3 

180,012 

10 

6% 

150.000 

10 

5.0 

£190,000 

100 

6% 

17,000 

25 

12,6 

37,548 

10 

5/0 

£100,000 

100 

6% 

£100,000 

£100 

4% 

11,839 

8 

4/0 

3.3SL 

£100  Cert. 

35/0 

15,609 

10 

5/0 

£219,900 

100 

s-< 

30,000 

10 

2/0 

£:  50,000 

100 

S% 

(■8,321 

10 

6d. 

31,563 

10 

6% 

4,669 

10 

ex 

£80,000 

100 

5% 

64,242 

15 

3/0 

33,129 

71 

3/0 

33,129 

7J 

4/6 

£171,900 

101) 

6% 

£214,800 

100 

ex 

11,211,000 

$1,000 

7% 

£106,900 

£100 

ez 

44,000 

6 

10/0 

224,850 

10/0 

2s'.l. 

171,504 

£1 

6.1. 

484,597 

5 

3/4 

15,000 

10 

ex 

16,000 

10 

et 

119,234 

5 

3/4 

1,000,000 

Stock 

«»% 

68,000 

6 

1/0 

£116,733 

Stock 

5% 

40,000 

£10 

io,ooo 

10 

6/0 

fi;  00,000 

Stork 

5% 

[9,900 

£5 

I  '•■ 0 

£5 

2/0 

£67,400 

£100 

6% 

■ 

£5 

15,000 

£5 

10,000 

£5 

ex 

15,000 

£5 

2/6 

1 1  1 ,000 

5 

19,900 

£10 

5/0 

£1  in. iiiiii 

8  took 

H% 

6,452 

£10 

[9,980 

£5 

2  0 

20,000 

£5 

7% 

I,  l,' 

0 

2/0 

90,000 

8 

1/6 

!«', 

2 

e% 

£125,000 

Stock 

44% 

20,000 

5 

::  0 

12,189 

6 

• 00 

£5 

120,000 

2 

i  ■    IE 

■ 

91,196 

2 

10/0 

20,000 

6 

10 

111  II 

£200,000 

100 

4 

15,995 

£10 

6/4 

16,000 

£10 

9 

.    :  0 

12 

100 

41,098 

£6 



10 

in  ii 

£30,000 

10 

a  took 

IX 

1 

10 

£67,180 

Stock 

i 

00 

£10 

I 

6,296 

in 

'i 

£126,000 

St...  k 

'  *x 

Previous 

Week's  Price, 

Dec.  5. 


TELECRAPHS. 

Anglo-American    

Do.      Preferred 

Do.      Deferred    

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer).. 
Brazilian  Submarine  

Do.      5  percent.  Bonds  (2nd  Series,  1906)  .. 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (£l  paid)  

Do.      Preference  10  per  Cent 

Do.      4 J':  Debentures  i 'f  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    . . 

1      Do.      5  per  Cent.  Debentuies,  1899 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

1  Do.  5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900.. 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 
'      Do.      4%  Mortgage  Debentures,  1909  (regd.) 

'      Do.      4  ;  Mauritius  sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1S83  issue 

Indo-European 

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

'Pacific  Europeau  Tel.4%  Guar.Debs."Red"  1942 

Reuter's  

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

1      Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  ami  Panama       xd 

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

*  Do.      6  per  Cent.  Debentures,  1917  (red.).. 
Western  and  Brazilian  xd 

Do.      5  per  Cent.  Cumulative  Preferred   _ 

Do.      5  per  Cent.  Deferred 

1      Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910  . 

*  Do.      6%  Mort.  Debs.,  Series  "B"  1910 -. .. 
'Western  Union  T/  1st  Mort.  (Building)  Bonds 

*  Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)     

Consolidated  Telephone  Const,  *  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid). . . . 
National —  ~ 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      6%  Cumulative  2nd  Pref.  (fully  paid) 

Do.      6%  Non-Cumulative  3rd  Pref 

1      Do.      Debenture  Stock,  4J%  (red.)  

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red  ). . . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.      67,  Cumulative  Pref.  (fully  paid) 

Do.      5%  Debenture  Stuck  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      5  per  Cent.  Debentures,  1900 

House-to-House  Electric  

Kensington  it  Knightshridge  El.  Light  (fully  paid). 

Do.       1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric 


Metropi 


.■.  til.-  Supply  (fully  paid)     

Do.        1.      II. ■!,,.  i  Bonds  of  £10,  £20,  and  £40). 

Sotting  Hill  Electric    

St.  James  and  Pall  Mall 

Do.      7  per  Cent.  Preference 

Westminster  Electric  supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
Brush  Electrical  Engineering 

Do.      6  per  Cent.  Pref.  Non-Cumulative  

Do.     4J  per  Cent.  Debentures 

I'roinpton  and  Co.,  7  percent.  Cumulative  I'ref . 

K.lison  and  Swan  I' nit ''d    

Electric  and  General  Invest.  Ordinary  (£1  paid)  . 
Elect]  Ic  I  '"ii  ii  ii.  in. ii 

Do.      7  per  Cent.  Cumulative    Pref 

Elmore's  Patent  Copper  Depositing _ 

i  owlei  W  inn  •  Cables  (fully  paid)   

India  Rubber,  Qutta  Pan  b  I,  Sec  ,  Works  

Do.     4}  par  Cent  Debenture*,  1896  

International  Okonlte  Ordinary 

Do.     spill. nt   Preference    

i  ■ «  in      \  "(Cl  5s.  paid) 

Telegraph  Construction  and  Maintenance 

I..         perl  -lit    Bonds. 

in  ...n  Ordinary  (£3  168.  paid). 

Do.        Pri-le retire  (fully  paid) 

w.  r,  iiini.  ,     Cell    rapn  Worn  Ordinary 

i»...  Preference 


RAILWAYS  ano  TRAMWAYS. 

.Hi  I,,  ml. hi  i:  lll« 

i ,.,      .     :     i      ..ii        rence 
iii.      ii  ii  .ii.- 

Liver] l  Overlie  id  Railway 


Do     t' 


i 


Ho   4  .  Debenture 


12J  134 

19  20 

4i  4} 

9J  9} 

105%  108% 

84  9 

15}  16 

164  >7 


163    16J 


107% 

H 

16J 
21  i 


44   54 


13|   "i 


Price  Rate  per 

Wednesday,        Cent. 
Dec.   12.      Yielded. 


7H 
61 


12J  13J 

19  20 

44  4j 

9}  9} 

105    ,  His  , 

84  9 

151  16J 

16}  171 


16J 


107%      110% 

IfJ         16» 
21,        £21 


n  28 

'I  2, 

111  l-4 

2J  3] 


i  .,» 

ii  li 

2r  i  2tiJ 

102  104 


84        04 


18]      n| 


5  9  1 
4  17  4 
7  12  5 

6  6  8 
6  0  0 
4  11  9 


3  li 

3  li' 


6  ii  :i 
1  16  o 
3  19  III 


Dividend  Doe. 


Jan.,  Apr.,  July,  Oct. 


January  and  July  .. 
Mar.,  June,  Oct.,  Dec 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October  _ 


Jan.,  Apr.,  July,  Oct 


May  and  November 
February  &  August 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July  .. 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  and  October- 

January  and  July  -. 
March  &  September 
January  and  July  . 
Juue  and  December 

May  and  November 

June  and  December 
May  and  November 


February  it  August 


May  and  November 
March  &  September 


May  and  November 

Yearly    -   . 

Juue  and  December 


January  and  July 


June  and  I  lee  mini 


January  and  July  _ 


June  and  December 


March  it  September 
January  and  July  _ 


February  A  August 
September 


December  and  Juno 


March  and  July  .. 
January  and  July 


May  and   NoVI  ml  el 

May  and  November 
January  and  July  .. 


Business  Dobh 
During  Week 
Ending  Duo.  12. 


Highest 

Lowest 

724 
68 

72 

114 

1  4 

13J 

20 

13 

16,', 
16J 
120 

"81 

16J 

16J 
119) 

16J 

120{ 

16 

1034 

8; 
16 

l'S 
8J 
I04 

10114 

10'4 

103 
1J 

ii 

ioj 

6ft 

ii 
t'4 
5 

16 

151 

H 

is; 

n 

1} 

- 

1: . 
154 

1*1 

il'13 

115} 

"0 

115 

23 

lis 

_ 

"l 

1ft 

1, 

20 

- 

is] 

<"u 

424 

4  a 

1MJ 

1  1 

_ 

_ 

m 

— 

In  calculating  the  yield  .11  this  in  urlty,  allowance  has  boon  made  for  accrued  Interest,  but  not  for  redemption. 
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NOTES. 


The  companies  and  Local  Authorities  who  are  using,  or 
proposing  to  use,  transformer  pits  under  the  pavements  are  to 
be  congratulated  upon  the  outcome  of  the  Board  of  Trade 
Conference.  As  will  be  seen  in  another  column  Sir  Cour- 
texay  Boyle  at  the  close  of  the  proceedings  yesterday  announced 
his  intention  of  advising  the  Board  of  Trade  not  to  veto  the 
principle  of  transformer  pits,  intimating  at  the  same  time 
that  the  Board  of  Trade  would  be  advised  to  consider  each 
particular  type  of  construction  as  it  came  up  for  sanction,  and 
not  to  pledge  itself  now  to  any  general  pattern. 


This  decision,  it  seems  to  us,  meets  the  case  very  fairly. 
It  is  true,  no  doubt,  that  the  companies  are  granted  a  valuable 
concession  not  contemplated,  it  is  admitted,  by  the  framers 
of  the  Works  Clause  in  the  original  Act  from  which  the 
company  immediately  concerned  ultimately  derives  its  powers. 
At  the  same  time,  there  is  so  much  inclination,  just  at  present, 
to  regard  all  private  concerns  carrying  out  important  and  more 
or  less  public  duties  at  a  profit  as  fit  only  to  be  hampered  and 
harassed  at  every  turn,  that  it  is  satisfactory  to  see  the  balance 
somewhat  redressed  in  this  particular  instance.  The  trans- 
former-pit system  is  probably  cheaper  to  the  companies  than 
that  of  large  sub-stations  constructed  on  private  property,  and 
that  fact  is  by  itself,  perhaps,  quite  sufficient  to  condemn  it  in 
the  eyes  of  the  London  County  Council.  On  the  other  hand,  it 
has  to  be  remembered  that  the  transformer-pit  system  allows, 
as  no  other  system  could  do,  of  an  indefinite  multiplication 
of  feeding  points,  and  in  consequence  it  tends  to  uniformity 
of  pressure  all  over  a  network,  and  also  to  reduce  the  size  of 
the  area  affected  by  any  one  breakdown — two  results  of  con- 
siderable importance  to  the  public  weal. 


Mr.  Bassett  Hopkins  argued  at  great  length  that  Clause 
12  of  the  County  of  London  (North)  Order,  which  we  give  in 
full  below,  never  contemplated  transformer  pits.  This  was 
frankly  admitted  by  the  Board  of  Trade  to  be  a  tenable  posi- 
tion ;  but  it  was  pointed  out  that  the  clause  could,  without 
undue  straining,  be  made  to  include  transformers  placed  in 
pits.  Was  not,  it  was  asked,  a  transformer  a  "controller  of 
energy  "  ?  The  County  Council,  however,  does  not  assent  to 
this  view,  and  contemplates  the  possibility  of  contesting  the 
jurisdiction  of  the  Board  of  Trade  ;  in  which  case  two  days' 
time  and  much  money  will  have  been  wasted. 

12.  Subject  to  the  provisions  of  this  Order  and  the  principal  Act  and 
any  regulations  made  under  tliis  Order  the  undertakers  may  construct  in 


any  street  such  boxes  as  may  be  necessary  for  purposes  in  connection  with 
the  supply  of  energy,  including  apparatus  for  the  proper  ventilation  of  such 
boxes. 

Provided  that  no  such  box  or  apparatus  shall  be  placed  above  ground 
except  with  the  consent  of  the  local  authority,  body,  or  person  by  whom 
such  street  is  repairable. 

Every  such  box  shall  be  for  the  exclusive  use  of  the  undertakers,  and 
under  their  sole  control,  except  so  far  as  the  Board  of  Trade  may  other- 
wise order,  and  shall  be  used  by  the  undertakers  only  for  the  purpose  of 
leading  off  service  lines  and  other  distributing  conductors,  or  for  examining, 
testing,  regulating,  measuring,  directing,  or  controlling  the  supply  of 
energy,  or  for  examining  or  testing  the  condition  of  the  mains  or  other 
portions  of  the  works,  or  for  other  like  purposes  connected  with  tl>e  under- 
taking, and  the  undertakers  may  place  therein  meters,  switches,  and  any 
other  suitable  and  proper  apparatus  for  any  of  the  above  purposes. 

Every  such  box,  including  the  upper  surface  or  covering  thereof,  shall 
be  constructed  of  such  materials,  and  shall  be  constructed  and  maintained 
by  the  undertakers  in  such  manner  as  not  to  be  a  source  of  danger,  whether 
by  reason  of  inequality  of  surface  or  otherwi»e.     .     .     . 


There  is,  perhaps,  a  danger  lest  the  importance  and  effect 
of  the  decision  given  on  Tuesday  last  in  the  Court  of  Appeal, 
in  the  action  Shelfer  v.  The  City  of  London  Electric  Lighting 
Company,  may  be  exaggerated  and  misunderstood.  The  City 
Company,  no  doubt,  is  at  any  moment  legally  liable  to  have 
its  operations  at  Bankside  summarily  stopped.  But  no  one 
need  fear  that  such  a  catastrophe  is  likely  to  be  brought 
about,  at  any  rate  by  the  machinery  at  the  Law  Courts ; 
would  that  one  could  be  equally  sure  about  the  machinery 
south  of  the  Thames.  A  good  ship  may  be  spoilt  for  lack 
of  a  ha'porth  of  tar ;  but  the  electric  lighting  of  the  City 
of  London  will  not  be  extinguished  because  the  meditations 
and  repose  of  the  frequenters  of  the  Waterman's  Arms  are 
interfered  with.  The  injunction  is  merely  tantamount  to 
the  enforced  expenditure  of  a  large  sum  of  money  in  order  to 
stop  further  structural  damage  to  the  pubhehouse  in  question, 
and  to  arrest  the  vibration  complained  of.  The  City  Company, 
in  fact,  is  not  very  markedly  worse  off  after  this  judgment  than 
is  any  other  electric  supply  company  possessing  a  station  more 
or  less  central ;  all  such  concerns  carry  on  their  trade  in  fear 
of  writs  and  actions  at  law.  In  futuro  electric  lighting  com- 
panies will  do  well  to  buy  the  land  for  their  generating  stations 
beforehand,  and  obtain  Parliamentary  sanction — if  they  can — 
to  the  carrying  on  of  their  lawful  business  at  that  particular 
spot ;  in  which  case,  as  we  understand  Lord  Halsbury's 
dictum,  the  Act  of  Parliament  will,  like  charity,  cover  a  multi- 
tude of  sins,  whether  of  omission  or  commission. 


As  will  be  seen  by  our  "  Legal  Intelligence  "  the  Appeal 
Court  has  decided  by  a  majority  that  the  Muirhead  American 
duplex  patent,  No.  231,190,  of  1SS0,  is  substantially  identical 
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with  that  taken  out  in  England  in  1876  ;  so  that  from  July  1, 
1891,  the  Commercial  Cable  Company  have  been  entitled 
to  make  use  of  their  licensors'  device  royalty  free.  It  is,  we 
think,  to  be  regretted,  both  on  legal  and  on  ethical  grounds, 
that  Lords  Justices  Rigby  and  Lopes,  to  use  the  expression  of 
the  M\ster  of  the  Rolls,  preferred  the  clamour  of  counsel  to 
the  plain  and  simple  judgment  of  Mr.  Justice  Kennedy.  We 
have  been  given  to  understand  that  in  these  days  the  Court  of 
Appeal,  recognising  the  disadvantages  under  which  it  labours 
of  not  hearing  the  evidence,  was  chary  of  upsetting  the  decisions 
of  the  Courts  below.  We  could  have  wished  the  Court  had 
exhibited  this  tender  solicitude  in  this  case,  bristling  as  it  was 
with  technicalities  beyond  the  proper  comprehension  of  many 
electricians,  let  alone  Judges  of  Appeal.  And  in  view  of  the 
great  care  bestowed  upon  the  case  by  Mr.  Justice  Kennedy 
and  his  admirably  argued  judgment,  to  which  the  Master  of 
the  Rolls  paid  such  eloquent  tribute,  one  might  almost  have 
looked  for  refusal  to  disturb  the  previous  decision  as  a  matter 
of  right. 


We  are  always  very  sorry  when  we  offend  Mr.  Mordey,  but 
it  seems  inevitable.  It  would  be  very  easy  to  humour  every- 
body, and  to  encourage  general  mutual  admiration,  but  that 
is  not  the  way  of  progress.  By  the  publication  of  Mr.  Part- 
ridge's article  we  have  forced  Dr.  Fleming's  hand.  He  has 
experiments  in  progress ;  we  are  content  to  wait  for  the 
results  until  they  are  ready  ;  but  he  has  lost  nothing,  and 
our  readers  have  gained  a  good  deal,  from  the  article  which 
has  been  thus  elicited  from  him.  Even  Mr.  Mordey,  though 
his  feelings  are  wounded,  has  been  induced  to  lift  a  corner  of 
that  veil  which  immemorial  custom  has  ordained  shall  hide  a 
subject  which  is  in  the  interesting  stage  of  being  communi- 
cated  to  the  Royal  Society;  and  in  another  column  he  throws 
out  some  valuable  hints  on  the  matter.  Most  of  the  state- 
ments in  our  abused  Note  have  been  literally  fulfilled,  and 
some  of  them  have  been  misunderstood  by  Mr.  Mordey. 
Whether  Mr.  Partridge  was  the  first  to  call  the  attention 
of  manufacturers  to  this  phenomenon  or  not  does  not  much 
matter ;  hi'  has,  undoubtedly,  done  good  service  by  com- 
municating his  short  but  interesting  article. 


Among  the  minor  points  raised  in  the  discussion  at  the  last 
meeting  of  tin  l'h\  ical  Society  was  a  question  addressed  to 
Prof.  Ayrton  by  Prof.  S.  I'.  Thompson,  who  asked  why  tin  voll 
was  described  in  his  Paper  as  the  ratio  of  the  ampere  to  the 
ohm.  This  may  not  be  Ohm's  idea  of  a  volt,  and  even  Volta 
might  have  been  surprised  at  it,  and  it  would,  perhaps,  be 
more  accurately  expre  eel  at  the  product,  the  word  ratio 
being  probably  ■■<  lip  for  "relation."  Rut  the  fact  remains 
that  the  [mperial  Volt  has  not  been  honoured  by  an  inde- 
pendent determination ;  but,  as  was  clearly  stated  in  our 
description  of  the  Hoard  of  Trade  Standards  Laboratory 
(p.  69C  of  oni-  la  i  volume),  the  ohm  wa  accepted  from  the 
l ;i  iii  li  \  ociation  determination  ,  the  ampere  was  ol 
from  tin    ii\,  r  voltameh  p,  and  re  co-related  on  the 

volt  standard,     The  scale  of  thi    in  I enl  i    long  enough 

to  include  the  pressures  due  to  69,  70.  and  71   Clark  cells, 
and,  fortune  :  &  out  that  the  va]  cell  thus 


determined  is  1-434.  If  it  had  turned  out  to  be  something 
else,  something  else  it  would  have  been.  Many  people  have 
regretted  that  the  ohm  and  the  Clark  cell  were  not  given 
preference,  and  the  ampere  left  to  settle  itself,  because  an 
ohm  is  easily  copied,  and  the  Clark  cell  is  easily  reproduced, 
and  both  can  yield  in  ordinary  hands  better  result  than  an 
ammeter  or  current  balance. 


Frequenters  of  the  paths  of  science  may,  perhaps,  be  for- 
given if  their  repeated  use  of  scientific  terms  leads  them  to 
abbreviate  and,  so  to  speak,  abstract  the  terms  to  the  detri- 
ment of  rigid  accuracy.  Custom,  so  potent  in  sadly  marring 
the  railway  porter's  announcement  of  the  name  of  a  station, 
is  often  not  less  potent  in  the  professorial  chair ;  and  the 
disj  enser  of  scientific  truths  will  often  yield  to  the  temptation 
to  follow  the  popular  custom  and  talk  slang.  At  first 
sight  the  oft-used  phrase,  "  the  mechanical  equivalent  of 
heat,"  does  not  seem  at  all  slangy  ;  but,  in  reality,  it  is 
slipshod  at  two  points.  "Heat"  is  vague;  it  should  be 
"  the  heat  unit,"  or  some  definite  quantity  of  heat.  But  even 
"the  mechanical  equivalent  of  the  heat  unit"  is  not  suffi- 
ciently exact.  Very  often  it  is  not  the  mechanical  equivalent 
at  all,  but  some  other  energy-equivalent.  For  example,  in 
the  ingenious  apparatus  of  Prof.  Ayrton  and  Mr.  Haycraft 
described  in  our  columns  this  week,  it  is  the  electrical 
equivalent  of  the  heat  unit  which  is  really  measured. 
Something  has  to  be  assumed — namely,  the  conserva- 
tion of  electrical  and  mechanical  energy  interchanges — 
before  the  experiment  devised  by  Prof.  Ayrton  can  be 
said  to  be  mechanical.  Those  persons  who  wish  to  be 
extremely  precise  in  their  use  of  words  often  turn  up 
their  noses  at  anything  less  scientific  than  the  well- 
rounded  phase,  "the  absolute  specific  heat  of  water," 
or  something  like  that,  which  is  apparently  so  far  re- 
moved from  Joule's  researches  as  to  appear  to  a  plain  man 
as  altogether  a  different  thing.  But  when  the  plain  man 
prefers  such  a  barbarous  phrase  as  "  the  weight  of  the  earth  " 
— weight,  forsooth,  not  mass — to  the  expression,  "  the  con- 
stant of  gravitation,"  wdiat  is  to  be  thought  of  him  ?  He  is 
altogether  out  of  the  running  ;  and  scientific  thinkers  and 
speakers  may  feel  at  liberty  to  think  and  speak  as  they  please, 
irrespective  of  his  bourgeois  clamours. 


Tm.  advocates  of  the  American  system  of  rope  driving  for 
dynamos — namely,  the  plan  of  using  one  single  rope  carried 
Bevi  raJ  times  round  the  pulleys  and  crossed  by  a  jockey  pulley 

may  learn  a  lesson  from  the  recent  mishap  a!  the  Sheffield 
supply  station.  There  a  rope,  arranged  on  this  plan,  parted 
in  the  busiest  hour  of  a  Saturday  evening  dearest  hour  to 
the  shopkeeper — and  two  mortal  hours  of  darkness  supervened 
while  a  new  lope  was  being  Spliced.  All  too  late,  it  is  decided 
to  adopt  the  more  common  English  system  of  placing  several 
independent  ropes  on  the  same  drive.     Tbisiswell;  but  a  far 

better  plan  would  have  been  to  use  no  ropes  at  all. 


The  Light  Railways  Committee.  The  Committee  appointed 
at  the  reoeul  Board  ol  Trade  OOnferenee  on  the  subject  of  li^lit 
railways  has  met  several  limes  al  the  IVmrd  of  Trade,  Sir 
liernhard  Samuelson,  Ml',  presiding. 
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The  Berliner  Patent. — The  United  States  Circuit  Court 
iclared  the  Berliner  telephone  patent  void. 

Personal. — Prof.  George  Forbes,  F.R.S.,  is  expected  back  in 
this  country  almost  immediately,  the  construction  stage  of  the 
Niagara  scheme  being  now  completed. 

Electric  Power  Transmission  in  Sweden. — In  connection 
with  theprojeoted  large  power  transmission  from  the  Troll hatta 
Waterfalls  for  account  of  the  Swedish  State,  a  serious  dispute 
has  arisen  as  to  the  ownership  of  these  vast  falls. 

Prof.  Helmholtz's  Successor. — Dr.  Kohlrausch,  Professor  of 
Physics  at  Strasburg  University,  has  been  offered  and  has  ac- 
cepted the  position  as  Director  of  the  Physico-Technical  Insti- 
tute in  Berlin,  in  succession  to  the  late  Prof.  Helmholtz. 

A  Tax  on  Light  in  Italy. — In  the  course  of  his  financial 
statement  in  the  Italian  Chamber  of  Deputies  on  Monday  last 
week  the  Miuister  of  the  Treasury  announced  that  a  sum  of 
27  million  lire  would  have  to  be  provided  for  by  increased 
taxation  :  and  among  the  means  proposed  for  raising  this 
it  was  a  small  tax  on  the  consumption  of  gas  and  the 
electric  light  byT  private  persons. 

Electric  Traction  in  Austria  and  Hungary. — A  company 
has  just  been  formed  in  Budapest,  to  be  known  as  the  Neupest- 
Rakos-Palota  Electric  Tramway  Compauy.  The  Company,  in 
which  Messrs.  Canz  and  Co.,  of  Budapest,  are  interested,  has 
been  formed  to  construct  and  operate  an  electric  tramway  from 
Neupest  to  Rakos-Palota.  It  is  proposed  to  construct  an  elec- 
tric tramway  from  See-am-Mondsee  to  Unteriah  am-Attersee. 

The  New  Gas. — It  is  announced  that  a  Paper  by  Lord 
Rayleigh  and  Professor  Ramsay  on  the  newly-discovered  gas 
■will  be  taken  as  the  subject  for  discussion  at  a  meeting  of  the 
Royal  Society  on  January  31st,  which  will  be  the  first  meeting 
under  a  resolution  of  the  council,  passed  last  session,  whereby 
certain  meetings — not  more  than  four  in  each  session — are 
devoted  each  to  the  hearing  and  consideration  of  some  one 
important  communication. 

Electricity  in  the  United  States  Navy. — The  United  States 
Naval  Ordnance  Bureau  has  invited  a  number  of  electrical 
firms  to  submit  designs  of  electrical  apparatus  for  the  operation 
of  turrets  and  guns.  Electricity  has  been  used  for  the  opera- 
tion of  the  "  Montauk's  "  turrets  for  some  time,  and  the  experi- 
ments have  resulted  very  satisfactorily.  It  is  intended  to 
place  electrical  apparatus  in  the  turrets  of  the  "Brooklyn  "  and 
"  Iowa." 

Interurban  Telephonic  Communication  in  Germany. — 
Telephonic  communication  has  just  been  made  available  between 
Berlin,  Konigsberg,  Tilsit,  Insterburg,  and  Memel,  as  also  be- 
tween Celle  and  Hamburg,  and  between  Hanover  and  Celle. 
An  exchange  is  being  established  at  Barth,  while  one  has 
recently  been  completed  at  Nauendorf,  which  is  also  in  com- 
munication with  Lobejun  and  Wettin.  A  trunk  line  is  being 
erected  between  Barth  and  Stralsund,  where  a  new  direct 
line  between  Chemnitz  and  Leipzig  has  recently  been  put  in 
operation. 

An  Electrical  Annealing  Process. — A  method  of  electrical 
heating  by  which  the  temper  of  a  "  harveyised  "  armour  plate 
at  any  given  point  can  be  "  let  down  "  and  made  soft  enough 
to  permit  the  drilling  of  bolt  holes  without  affecting  the  sur- 
rounding surface  has  been  devised  at  the  Homestead  plant  of 
the  Carnegie  Steel  Company,  and  has  been  successfully  tested 
at  the  Cramp  shipyards.  Before  the  method  was  introduced  it 
was  necessary  to  leave  an  entire  strip  six  inches  in  width  of  the 
plate  unhardened,  rendering  it  at  such  points  penetrable  by 
projectiles. 

Cable  Interruptions  : 

Date  of  Interruption. 

Amoy — Outzlaff Nov.  10. 

Latakia — Cyprus    Nov.  27. 

Lourenjo  Marques — Durban     Dec.  10. 

"With  reference  to  a  telegram  in  the  Daily  Graphic  of  19th 
inst.,  stating  that  the  later  scores  of  the  cricket  match  at 
Sydney,  between  Stoddart's  Eleven  and  All  Australia,  were  not 
received,  owing  to  the  total  interruption  of  the  Australian 
cable  communication,  we  are  requested  to  state  that  it  was 
the  Australian  land  lines  and  not  the  cables  which  were 
interrupted. 


Royal  Institution. — The  following  are  some  of  the  Friday 
evi  ning  discourses  to  be  delivered  before  Faster.  On  January 
18th,  Prof.  Dewar  will  discourse  on  "Phosphorescence  and 
Photographic  Action  at  the  Temperature  of  Boiling  Liquid  Air"  ; 
February  22nd,  Prof.  A.  Schuster,  "Atmospheric  Electricity  "; 
March  8th,  Prof.  A.  \V.  Piicker,  "The  Physical  Work  of  Von 
Helmholtz";  March  15th,  Prof.  Roberts-Austen,  "  The  Rarer 
Metals  and  their  Alloys";  March  29th,  Prof.  H.  F.  Armstrong, 
"  The  Structure  of  the  Sugars  and  their  Artificial  Production." 
A  course  of  six  lectures  on  "  Light  and  Sound,"  will  be  given  by 
Lord  Rayleigh,  on  Saturdays,  March  2nd,  9th,  16th,  23rd, 
30th,  April  Gth. 

The  City  Telephone  Tubes. — At  Tuesday's  meeting  of  the 
Commissioners  of  Sewers,  Mr.  Johnson  inquired  whether  any 
progress  had  been  made  towards  securing  an  advantage  to  the 
public  by  means  of  a  bargain  with  the  Electric  Lighting  Com- 
pany for  the  use  of  telephone  tubes,  or  whether  there  was  any 
fear  that  by  undue  delay  the  Commission  might  be  placed  in  a 
false  position.  Mr.  Burmester,  in  replying,  explained  that  in 
July  Mr.  Gordon  placed  on  the  Paper  of  business  a  motion  to 
accept  an  offer  of  the  Company  for  the  use  of  the  tubes  in 
question,  but  that  offer  was  not  officially  before  the  Commission, 
so  it  could  not  be  described  as  a  bargain.  But  the  sense  of  the 
Commission  was  against  any  such  offer,  notwithstanding  that  it 
was  one  which,  in  his  opinion,  should  have  been  accepted,  it  being 
somewhat  in  excess  of  what  the  Company  was  prepared  to  offer 
originally.  The  question  was,  however,  still  before  the  Streets 
Committee. 

Gas  Engines  for  Electric  Lighting  in  America. — Writing  in 
the  Engineering  Magazine  on  the  use  of  gas  engines  for  electric 
lightiug  in  private  houses  in  America,  Mr.  Nelson  Perry  says  : 

"  One  of  the  greatest  drawbacks  to  the  more  general  introduction  of 
lightiug  plants  such  as  here  advocated  has  been  the  absence  of  anyone 
who  would  guarantee  the  performance  of  the  plant  as  a  whole.  Hereto- 
fore one  company  has  put  in  the  engine,  another  the  dynamo,  and  a  third 
the  storage  battery,  &c.  The  investor  has  therefore  been  compelled  to 
assume  the  risk  and  responsibility,  which  has  in  some  cases  proved  irksome. 
The  average  investor,  too,  seldom  has  the  time  to  investigate  the  merits  of 
the  various  parts  that  go  to  make  up  the  plant,  and  still  less  often  is  he 
qualified  to  discriminate  between  what  is  bad  and  what  is  really  good. 
What  is  required  is  a  firm  or  company  that  will  assume  all  these  obliga- 
tions, that  will  contract  to  erect  a  plant  complete  for  a  certain  price  on  a 
guarantee  of  performance,  without  the  fulfilment  of  which  they  will  hold 
the  investor  safe,  and  without  expense  for  the  experiment.  There  would 
seem  to  be  an  immense  field  for  the  proper  parties  in  this  direction.  The 
only  astonishing  thing  about  it  being  that  it  has  remained  so  long 
unoccupied." 

Electric  Tramways  for  Cairo. — The  Times  Cairo  correspon- 
dent writes  under  date  December  10  :  The  concession  for  con- 
structing and  working  during  50  years  the  tramways  of  Cairo 
has  been  given  to  a  well-known  Belgian  firm,  La  Societe  des 
Chemins  de  Fer  Economiques.  The  traction  is  to  be  by  means 
of  electricity  through  an  overhead  wire,  and,  as  the  suburbs 
will  enjoy  complete  communication  at  a  very  small  cost  with 
the  interior  of  the  city,  a  great  boon  will  be  conferred  upon 
the  inhabitants.  In  1890  Mr.  Fell,  the  well-known  tramway 
contractor,  obtained  a  concession  for  the  Cairo  tramways,  also 
for  a  period  of  50  years,  with  the  condition  of  payment  of  2 
per  cent,  of  the  receipts  to  Government.  He  is  now  claiming 
heavy  damages  from  Government  because  in  1891  they  can- 
celled his  concession  and  sequestrated  his  £2,000  caution 
money.  He  adduces  evidence  of  having  made  the  necessary 
survey  of  13i  miles  of  road,  and  of  the  purchase  and  landing 
at  Alexandria  of  rails  and  rolling  stock  in  due  time. 

Dioptric  Glass  Shades. — MM.  Engelfred  et  Cie.,  of  Paris, 
are  introducing  globes  and  shades  invented  by  MM.  Psarou- 
daki  and  Blondel.  These  shades  are  made  of  clear  glass  and 
are  covered  with  prismatic  corrugations  for  the  purpose  of 
diffusing  the  light,  and  of  distributing  it  uniformly  over  a 
definite  area.  The  invention  has  been  described  in  several  of 
the  French  electrical  journals.  Mr.  A.  P.  Trotter,  who 
claims  to  have  anticipated  this  invention  in  1882,  compares  his 
attempts  with  the  new  French  system  in  the  Electrical  Ri  view 
of  December  14th.  He  attributes  the  want  of  success  of  his 
own  invention  to  the  difficulty  of  cleaning  such  glass,  to  the 
expense  of  manufacture,  and  to  the  rather  unattractive  shape 
of  his  shades.  He  questions  whether  uniform  illumination  is 
really  wanted  for  street  lighting,  since  the  superfluous  light  is 
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shed  over  a  small  area,  and  the  dimly  lighted  space  is  large; 
the  superfluous  light  would  go  a  very  little  way  towards  illumi- 
nating it  well,  and  is  more  useful  where  it  is.  The  general 
appearance  of  the  French  shade  is  a  globe  covered  with 
numerous  cross  corrugations. 

Le  Rat  de  Ville.  — A  rat  roaming  about  in  the  City  Elec- 
trical Light  Works  of  Baltimore  recently  played  havoc,  says 
the  Electrical  World.  While  investigating  behind  the  station 
switchboard  he  stepped  from  one  brass  terminal  to  another, 
with  his  front  feet  on  one  pole  and  his  hind  feet  on  the  other, 
thus  being  subjected  to  2,700  volts.  In  an  instant  there  was 
a  flash,  a  heavy  ironstone  piece  of  insulation  was  smashed,  the 
network  of  wires  blazed  up,  setting  fire  to  the  wooden  frames 
of  the  switchboard,  and  hundreds  of  houses  in  the  down-town 
streets  were  plunged. in  darkness.  The  hair  of  the  rat  was 
completely  burned  off  and  the  body  became  rigid  as  if  suddenly 
frozen  in  the  act  of  stepping  across  the  terminals.  Although 
the  hair  was  burned  off  and  even  the  skull  bone  protruded,  the 
body  being  instantly  carbonised  and  rendered  rigid,  its  attitude, 
when  discovered,  was  life-like  and  exactly  that  of  a  rat  stepping 
across  a  small  cavity.  If  the  remains  are  not  yet  disposad  of, 
says  our  contemporary,  Dr.  Gibbons  would  probably  consider  it 
a  favour  to  have  them  forwarded  to  him  for  resuscitation. 

The  London  County  Council  and  the  Tramways. — The  Bill 
which  will  be  promoted  by  the  London  County  Council  iu  the 
coming  session  of  Parliament  to  obtain  powers  to  work  tram- 
ways has  been  finally  drafted.  The  preamble  sets  out  that 
the  Council  has  purchased  a  portion  of  the  London  Street 
Tramways  Company,  and  is  proceeding  to  give  effect  to  the 
powers  of  purchase  with  respect  to  other  tramway  under- 
takings, and  that  it  is  therefore  expedient  that  power  should 
be  conferred  upon  the  Council  for  working  the  tram- 
ways when  acquired.  It  is  provided  that  the  Council  may, 
by  agreement,  grant  running  powers  over  its  tramways 
to  other  companies,  and  acquire  running  powers  itself  over 
other  companies'  lines ;  and,  further,  that  all  the  ex- 
penses incurred  in  the  execution  of  the  powers  contained  in 
the  Act  shall  be  defrayed  as  payments  for  general  county  pur- 
poses. Appended  to  the  Bill  is  a  schedule  of  the  Acts  and 
Provisional  Order  under  which  the  Council  is  now  proceeding 
to  purchase  tramways.  These  Acts  are  the  North  Metropolitan 
Tramways  Act,  1871  ;  the  Metropolitan  Street  Tramways 
(Extension,  &c.)  Order,  1873;  and  the  Pimlico,  Peckham,  and 
Greenwich  Street  Tramways  (Extensions)  Order,  1873.  A 
second  schedule  to  the  Bill  contains  a  list  of  tramways  which 
the  Council  may  hereafter  purchase.  These  lines  comprise  the 
whole  tramway  system  within  the  count}'  of  London. 

Gas  v.  Electricity. — The  following  incident  at  Southport, 
gleefully  reported  in  the  Gas  World  of  ihe  15th  inst.,  is  a 
sample  of  what  causes  infinite  harm  to  electric  lighting,  be  the 
excuse  what  it  may  :  --"While  the  discussion  was  in  progress 
the  Council  had  an  amusing  if  somewhat  inconvenient  expe 
rience  of  the  vagaries  of  the  electric  light.  The  light  suddenly 
went  out,  leaving  tho  council  chamber  in  darkness.  'Thai 
ed  the  folly,' the  Mayor  remarked,  'of  removing  all  the 
gaslights  when  they  introduced  the  electric  light.  He  had 
protested  againsl  it  from  the  first;  they  must  have  gas  in  con- 
junction with  the  electric  light.'  In  a  minute  or  two  it  was 
rt   to  i he  in  '  lour,  bul   on   the  way 

thitl as  a  certained  thai   the  light  there  had  also  gone 

out.  Almost  at  the  same  moment  it  was  announced  thai  the 
light  had  come  on  again  in  the  council  chamber,  and  the 
members  returned  to  their  places.  The  gentleman  who  was 
on  his  feet  when  the  light  went  out  resumed  his  speeoh,  bul 
had  only  uttered  two  or  <  >  i  es  when  the  chamber  was 

i  •'  in  darkness,  amid  the  laughter  of  the  members. 
A  lew  lighted,  just  sufficient   to  render  dark 

ness  visible,  and  a  couple  oi  ga  jets  al  the  end  of  th<  room 
having  been  lighted  busirj  umed.     Fortunately,  the 

electri  I  i  burned  very  shortly,  and  for  the  reBl  of  the 
evenii  behaved  !  bsi  oing  propriety,  although  a  little 
unsteady." 

Telephone    Troubles  in   France. 
daily  newspaper,  the   French    Postal    Depai  I  itself 

undei   the    necessity    of   refusing   fresh  subscriptions  for  the 


telephone  service.  The  reason  for  this  state  of  things  is  that 
the  department  is  suffering  from  a  scarcity  of  funds,  which 
is  not  only  an  obstacle  to  the  proper  working  of  the  depart- 
ment, but  also  to  the  development  of  the  telephone  service, 
especially  considering  the  rate  at  which  new  subscribers  to 
this  service  are  coming  forward.  The  real  origin  of  the  diffi- 
culty is  that  out  of  the  eight  million  francs  voted  by  Parlia- 
ment for  the  postal  service  in  1889  (when  the  State  took 
over  the  telegraph  lines)  only  four  millions  have,  up  to  the 
present,  been  placed  at  the  disposal  of  the  department.  These 
four  millions  have  been  spent,  partly  in  reorganising  the  tele- 
phonic services,  and  partly  in  the  building  of  the  superb 
establishment  in  the  Rue  Gutenberg.  As  further  funds  are 
!  not  forthcoming,  the  Director-General  of  Posts  and  Telegraphs 
finds  it  impossible  to  increase  the  number  of  telephone  wires 
at  his  disposal,  to  provide  additional  instruments,  or  to  renew 
those  which  are  becoming  unfit  for  service.  It  is  under 
these  conditions,  therefore,  that  the  French  Postmaster- 
General  finds  himself  obliged  to  show  the  cold  shoulder  to 
would-be  new  subscribers  to  the  telephone  service,  whose 
requirements  he  is  not  able  to  satisfy. 

Municipal  Purchase  of  Tramways. — At  the  last  meeting  of 
the  London  County  Council  the  Highways  Committee  recom- 
mended— 

(a)  That  the  tramways  and  depots,  the  subject  of  Sir  Frederick  Brani- 
well's  award,  dated  January  11,  1893,  and  of  the  agreement  therein 
referred  to  with  reference  to  the  London  Street  Tramway  Company's 
undertaking,  be  leased  for  a  term,  to  expire  on  December  31,  1900,  or  on 
such  earlier  date  on  or  after  December  31, 1898,  as  the  Council  may  by 
three  months'  notice  determine.  (6)  That  the  lessee  do  take  over  and  pay 
for,  at  the  price  to  be  paid  by  the  Council,  the  cars,  horses,  harness,  and 
stable  utensils,  and  that  at  the  termination  of  the  lease  the  Council  do,  if 
required  by  the  lessee,  take  over  from  the  lessee,  at  a  valuation  to  be  then 
made,  a  similar  amount  of  stock  then  in  use  and  suitable  for  working  the 
1 1 mm  i\  b.  (c)  That  the  lessee  do  take  over,  and  pay  to  the  Council  £150 
in  respect  of  the  engine,  boiler,  and  shafting  in  the  car-shop  at  the  Cressy- 
road  depot. 
These  were  agreed  to ;  and  it  was  further  agreed — 

That  companies  and  others  be  invited  by  public  advertisement  to  tender 
for  a  lease  of  the  tramway,  &0.,  and  to  state  in  such  tenders  the  amount  of 
annual  rent  which  they  would  be  prepared  to  pay  to  the  Council  under  the 
lea  e. 

It  was  also  agreed  to  inform  the  Board  of  Trade  and  the 
London  Tramways  Company  that  the  Council  declined  to  defer 
the  purchase  of  the  undertaking  of  the  Company  until  1S9S,  as- 
suggested  by  the  Company. 

The  Measurement  of  Small  Resistances. — The  current 
number  of  L' Elettridsta  contains  a  description  of  a  new 
method  for  measuring  small  resistances,  due  to  Dr.  Pasqua- 
lini.  This  method,  which  requires  no  special  apparatus  that 
cannot  be  easily  set  up  in  the  laboratory,  consists  in  having  a 
coil,  composed  of  a  few  turns  of  wire,  wound  double,  so  that 
there  are  two  similar  circuits.  This  double  coil  is  fixed  to  the 
case  of  an  ordinary  galvanometer,  so  as  to  act  on  the  needle. 
The  main  current  sent  through  the  resistance  to  be  measured 
passes  through  one  of  the  circuits  of  this  auxiliary  coil.  A 
shunt  circuit  to  the  resistance  is  formed  by  the  second  cirouil 
of  the  coil,  the  galvanometer,  and  a  resistance-box.  The 
connections  are  so  arranged  that  the  main  current  and  the 
shunt  current  in  the  galvanometer  coils  tend  to  turn  the 
needle  in  opposite  direct  ions.      The   i  oi   the   shunt 

circuit  is  varied  till  the  galvanometer  di  tl  ctiou  is  zero.     Sup- 

[ i   l\    is   t  lie  galvanometer  constant,  while  K     is    the  constant 

which  expresses  tho  effect  of  either  of  the  circuits  in  the 
auxiliary  coils  on  the  needle,  and  it'  I  and  are  the  total  main 
current  and  the  fraotion  which  passes  through  the  shunt  circuit 
respectively.      Then  l\  /       K  (  I       l\..oril    I;   is  the  resistarj 

the  shunt    circuit,   the   resistance   to   he  measured  tR, 

K 


Th< 


value  of   the   constant        '    can    be   obtained   by   performing  the 
K 

experiment   on  a  kn.wn  resistance.      With  an  auxiliary  coil  con- 
sisting Of  two  similar  circuits  containing  four  turns  each,  and  a 

\\  ledi  loann  galvanomi  tei  ol     "In us  resistance,  the  author  finds 

I 

he    Oan    measure    a    resistance    of    0'0002    ohms    within  1. 

using  a  standard  ohm  to  determina  the  constant     >. 
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(Continued  from  page 

i,  232.  In  connection  with  the  above  problems  in  cooling  by 
diffusion  an  :  irface  of  bodies  there  arc 

i  number  of  incidental  matters  of  great  interest,  some  of  the 
noteworthy  of  which  may  1"'  brieflj   noticed.      In  the 
first  place,  as  was  remarked  in  §  228,  the  prolongation  of  the 
time  of  cooling  of  om  a  given  uniform  initial  tem- 

perature until  a  given  gradient  of  temperature  is  reached  at 
the  surface  of  augmentation  of  the  con- 

ductivity and  capacity  of  the  inner  portion  only,  is  not  by  any 
means  an  obvious  result,  though  not  difficult  to  understand  in 
thi  case  of  an  infinite  block  with  a  plane  boundary  when 
there  is  a  similar  augmentation  of  conductivity  and  capacity 
within  its  skin.  In  fact,  we  can  easily  make  it  be  either  a 
dation  or  an  acceleration  at  pleasure,  when  it  is  a  sphere 
that  is  in  question.  To  show  this,  let  the  conductivity  be 
made  infinitely  great  as  an  extreme  case,  except  in  the  skin, 
where  it  remains  finite,  without  changing  the  capacity 
either  in  the  skin  or  body  of  the  sphere.  The  theory 
of  the  cooling  of  the  sphere  is  then  like  that  of  the 
discharge  of  a  condenser  through  a  resistance.  The  re- 
sistance here  is  the  resistance  of  the  skin,  and  the 
capacity  is  that  of  the  inner  body.  Now  by  reducing  the 
depth  of  the  skin,  and  therefore  the  resistance,  we  may 
accelerate  the  discharge  as  much  as  we  please.  Thus,  with 
the  skin  conductivity  as  in  §  '230,  or  O00G,  and  the  internal 
capacity  per  unit  volume  also  the  skin  value,  or  0-5,  the  time 
taken  to  fall  from  an  initial  uniform  temperature  of  4000 'C 
until  the  present  gradient  of  temperature  is  reached  in  the 
skin  is  160s  years  when  the  skin's  depth  is  10  kilometres,  but 
only  330'  years  when  it  is  1  kilometre.  If  it  is  4  kilometres, 
as  in  Prof.  Perry's  example,  the  result  is  9207  years,  which  is 
only  9  times  the  standard  result  of  10R  years  found  by  Lord 
Kelvin.  It  is  raised  to  900'  years,  as  Perry  has  shown,  by 
reducing  the  internal  conductivity  from  infinity  to  79  times 
that  of  the  skin,  whilst  at  the  same  time  increasing  the  internal 
capacity  to  5-7  times  that  of  the  skin.  To  obtain  the  stan- 
dard result,  10"  years,  with  infinite  internal  conductivity  and 
with  internal  capacity  as  in  the  skin,  requires  the  skin  to  be 
only  I  kilometre  in  depth,  or  a  little  less.  When  made  thinner 
still,  the  time  required  falls  off  to  any  extent.  These  examples 
will  show  the  danger  of  over-hasty  generalisations  regarding 
the  effect  of  varying  the  internal  conductivity  and  capacity. 
It  is  a  general  principle  that  increasing  the  conductivity 
accelerates  the  subsidence  of  a  normal  system,  or  a  distri- 
bution of  temperature  which  will  subside  according  to  the 
condenser  law,  and  Prof.  Perry's  case  is  no  exception.  But 
there  are  other  considerations,  and  the  case  is  considerably 
mixed.  If,  in  Prof.  Perry's  900"  years  problem,  we  raise  the 
internal  conductivity  to  infinity,  making  no  other  change,  we 
the  time  to  Here  the  internal  capacity  is 

still  5-7  times  that  in  the  skin.  Now  reduce  it  to  the  same 
value  as  in  the  skin,  and  the  time  falls  to  920'  years,  as  just 
mentioned.  Lastly,  reduce  the  internal  conductivity  to  the 
skin  value,  and  it  falls  to  10"  years,  being  now  Lord  Kelvin's 
•Case. 

$5  233.  After  these  illustrations  of  the  curious  nature  of  the 
problem,  consider  another  matter.  It  was  mentioned  in  §229 
that  the  flux  of  heat  into  an  infinite  homogeneous  block  due 
to  sources  maintaining  its  plane  face  at  the  constant  tempera 
ture  Vc  was  not  altered  by  changing  the  material  under  the 
skin  to  another  having  the  same  value  of  the  product  ck.  Or 
thus,  by  equations  (2)  and  (3),  the  flux  of  heat,  say  C,  per 
unit  area,  is 

C  =  bi  =  (.-/..,  (28) 

This  is  unaltered  by  a  change  of  material  not  altering  the 
value  of  ck. 

The  nded  to  include  any  number  of  slabs 

of  different  materials  put  together  to  make  a  block,  provided 

*  Tlii  lee  i-  a  portion  "f  Vol.  II.  of  Mr.  Heavieide'e  work 

■on  "  Electromagnetic  Theory."     All  rights  of  reproduction  are  reserved. 


ck  is  the  same  for  all;   or,  in  the  limit,  to  a  continuously 
as  material  in  which  ck  is  constant,  with,  how- 

i  ?er,  linn meitj  in  evi  ry  slid  o  I  he  plane  face. 

Conversely ,  since  thi   final  tempi  ra d  ed 

\ ,,  i    a  state  of  unifoi  m  temperature  V,,  ever 
with  Y„  everj  where  constant,  and  lei  ' 

diffusion  and  fri scape  at  the  surfaci 

surface  will  be  unalti  red  bj  anj  change  of  material,  provided 
every  plane  stratum  is  ku  in  itself,  and  < '   is  the 

same  for  all. 

A  similar  result  applies  to  a  sphere,  with  concentric  shells 
instead  of  plane  slabs,  provided  the  correctio  i  for  phericity, 
due  in  lii.'  finite  ize  of  the  sphere,  be  i  [sensible:  or  if  it  be 
sensible,  then  we  may  have  approximately  the  same  result. 

§234.  Another  interesting  point  is  J,lje  magnitude  of  the 
correction  for  sphericity.  As  mentioned  in  §230,  this  is  very 
large  in  Perry's  9,000  millions  problem  of  a  shell  of  depth 
4  kilom.,  surrounding  a  homogeneous  sphere  of  greater  capa- 
city and  very  much  greater  conductivity.  The  time  for  the 
corresponding  infinite  block  is  then  4-7  times  that  for  the 
sphere.  This  was  so  remarkable  that  I  suspected  and  sug- 
gested to  Perry  an  error  in  his  calculation  of  Fourier's  formula. 
But  1  confirmed  the  result,  and  also  obtained  very  nearly  the 
same  result  from  an  entirely  different  formula  which  allowed 
for  the  capacity  of  the  skin. 

On  the  other  hand,  when  the  surface  values  of '•  and  /,■  extend 
all  through  the  earth,  as  in  Lord  Kelvin's  problem,  the  cor- 
rection for  sphericity  is  quite  small,  as  mentioned  in  .  227. 
It  only  reduces  the  time  of  cooling  by  . 1.. tli  part  of  the  10s 
years  which  belongs  to  the  infinite  block. 

Now  in  Perry's  case  we  have  a  large  increase  in  c  and  a 
very  large  increase  in  k  beginning  at  a  moderate  depth.  But 
if  we  increase  them  gradually,  so  as  only  to  become  very  big 
near  the  centre,  we  do  not  get  the  Perry  effect.  To  illustrate 
this  I  have  calculated  a  few  cases  of  continuously  hetero- 
geneous material. 

When  c  and  k  both  vary  inversely  as  the  distance  from  the 
centre  of  the  earth,  with  the  same  values  at  the  surface  as 
before,  I  find  that  the  correction  is  reduced  to  A  part. 
That  is,  the  108  years  of  the  infinite  homogeneous  block  is 
reduced  by  J^  part  to  represent  the  new  case  of  variable  c 
and  k  in  the  earth,  instead  of  by  ^  part,  as  when  they  are 
constant. 

Also,  to  accentuate  this  effect,  let  the  c  and  k  in  the  earth 
vary  inversely  as  the  square  of  the  distance  from  the  centre. 
Then  I  find  that  the  correction  vanishes.  That  is,  the  time 
of  subsidence  from  the  initial  state  of  4,000  C  to  the  given 
gradient  of  temperature  at  the  surface  is  10  years,  the  same 
as  for  the  infinite  homogeneous  block. 

Similar  results  occur  in  other  cases  of  gradual  variation, 
with,  it  may  be,  very  large  changes  in  c  and  k  near  the  centre, 
but  very  little  near  the  surface,  or  between  the  surface  and 
half-way  down  ;  and  clearly  great  latitude  in  the  law  of  varia- 
tion is  permissible,  provided  we  do  not  introduce  great  changes 
in  c  and  k  near  the  surface. 

§  235.  We  may  get  an  insight  into  the  meaning  of  these 
corrections  by  dividing  the  sphere  into  a  series  of  shells  of 
unit  depth.  Since  the  flow  of  heat  is  radial,  it  is  like  the 
diffusion  of  heat  through  a  series  of  flat  plates  of  variable 
conductivity  and  capacity.  Now  the  total  conductance  of  a 
shell  is  proportional  to  its  area,  and  so  is  its  total  capacity. 
Therefore,  if  the  c  and  k  in  the  sphere  be  constant,  the  con- 
ductance and  capacity  of  a  shell  varies  as  the  square  of  the 
distance  from  the  centre,  being  zero  at  the  ■  mall 

round  it,  and  greatest  and  increasing  mo  I  rapi  Qy  at  the  sur- 
So  we  see   that   large  variations  in  c  and  k  near  the 
centre  may  make  only  trifling  differences  in  things 

hi   the  surface,  as  the  conductani  f  the  inner- 

most shells  are  naturally  low.  Besides  that,  thej  are  so  far 
away  from  the  surface  where  the  escape  tal  -  place  that  their 
c  and  /■  maj  become  of  little  moment  in  the  |  blem 

ning  the  gradient  of  tempi        tre  in    be      'i1. 
i  rations  may  help  one  to  understand  why  when  c 
vary  as  the  first  or  as  thesi  of  tl      ;    tance 

hi  centre,  so  little  differenci  nne  of  cool- 

ing to  the  present  gradient. 
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Also,  by  substituting  a  block  for  the  sphere,  say  a  block  of 
length  equal  to  the  radius  of  the  sphere,  and  of  cross-section 
equal  to  the  surface  of  the  sphere,  this  block  to  be  insulated  at 
its  sides  and  open  at  its  ends,  we  see  that  to  represent  the 
sphere  of  uniform  c  and  k,  the  c  and  k  in  the  block  must  van- 
directly  as  the  square  of  the  distance  from  the  far  end  (corres- 
ponding to  the  centre  of  the  sphere)  when  they  are  zero 
(equivalent  to  insulation).  On  the  other  hand,  when  c  and  k 
in  the  sphere  vary  inversely  as  the  distance  from  the  centre,  <* 
and  k  in  the  block  must  vary  directly  as  the  distance  from  the 
far  end.  Finally,  when  c  and  k  in  the  sphere  vary  inversely 
as  the  square  of  the  distance  from  the  centre,  c  and  k  in  the 
block  must  be  uniform.  That  is,  we  have  a  homogeneous 
block,  only  it  is  of  finite  depth  instead  of  infinite. 

We  now  see  why  the  correction  in  the  last  case  disappears, 
the  time  for  the  sphere  being  the  same  as  for  the  block.  It  is 
not  asserted  that  the  complete  solution  of  the  problem  is  the 
same  in  both  cases,  but  that  the  problem  is  reduced  to  one  of 
linear  diffusion  in  a  homogeneous  medium,  and  that  under  the 
circumstances  the  finiteness  of  depth  of  the  block  does  not 
influence  the  result  sensibly,  the  secondary  waves  to  and  fro 
along  the  block  due  to  its  finite  depth  being  of  insensible 
effect  because  the  depth  is  so  great. 

-;  236.  In  contrast  with  the  above  results  with  continuously 
varying  c  and  k,  Prof.  Perry's  case  involves  so  large  a  correc- 
tion for  sphericity  as  to  deserve  an  independent  confirmation 
by  a  method  not  requiring  the  use  of  the  Fourier  expansion. 
For  it  is  by  the  consistency  of  results  obtained  in  different 
ways  that  a  conviction  of  the  accuracy  of  the  results  of  com- 
plicated processes  may  best  be  obtained.  It  is  very  easy  to  make 
mistakes  in  calculating  Fourier  series  of  complicated  forms. 
Fortunately,  in  this  case,  I  find  that  my  operational  method 
leads  straight  to  the  solution  by  a  simple  process. 

We  found  in  §  228,  equation  (8),  that 

expresses  the  temperature  Vx  just  inside  the  skin  due  to  V0 
impressed  on  its  outside,  when  R  is  the  resistance  of  unit  area 
of  the  skin,  k  the  internal  conductivity,  and  <y  =  (<y  /.-)'.  This 
is  in  the  plane  problem. 

Now  get  the  corresponding  solution  for  the  sphere.     Let  V 
be  the  temperature  at  distance  r  from  the  centre  of  a  sphere 
of  radius  a  and  of  uniform  c  and  k  due  to  V„  impressed  on 
the  outside  of  an  enveloping  skin.     Then  V  is  given  by 
a  shin  qr 


r  shin  qa 


'  +  Rkq  coth  qa 


(30) 


To  prove  this,  note  that  in  the  first  place  V  satisfies  the 
spherical  characteristic 

next,  that  it  is  finite  at  the  centre;  and,  lastly,  that  at  the 
inside  of  the  skin,  where  r-a,  it  satisfies  the  condition  of 
continuity  of  tin   flux  of  heat  there,  or 


V„-V 


IV 


W~1  =  kTr 


(32) 


Tlii     is  complete.      Hit  what  we  want   is  V,.      So  put  r  =  a 
in  (80).     Tl M  i    .  if  s  =  Bkfa, 

V,  = Y? 

1-S  +  lUq  coth  qa 

whii  h  givi     \    in  term  i  oi  V,     Comparing  with  (29)  i 
that  1  I-  oomi     I     i  (which  i    a  trifle  le    |  and   i;/-7  r, , ,  iv,  B 
tlie    factoi    coth   qa    n  bach    bru        in    an    infin    s  of 

I  -      diffu  ive  wavi  a  I"  tv the  i  entre  and  boundary. 

To    h<.  ■.   tl plii  itl\.   we  ma)   develop  (88)  l>\    long 

V*i-(«  !    .  .  .iV„. 

V*   "'"• 

1 1(  "  alt  of  the  ]  e  from  tl ce 

v*i  out  idi    ii.      kin    i 1 1   bj     pi ; econd 

term  i    then     I    of  thi    fii  i  wav<  n  fli  cted  Eron    tl 


the  third  term  results  from  the  weaker  second  reflected  wave, 
and  so  on.  r 

But  all  these  secondary  waves  are  of  insensible  effect  in  our 
problem,  as  we  know  by  the  solutions  previously  given  when 
the  proper  numbers  for  c  and  /.-,  &c,  are  put  in.  The 
significant  solution  is  merely  the  first  part  independent  of  y. 
This  amounts  to  the  same  as  making  a  infinite  in  the  coth 
function,  when  it  reduces  to  1.     So,  by  (33), 

(36) 


V1  =  : 


1-s  +  m-q 

is  the  practical  solution  in  operational  form.     We  see  that  it  is 
equivalent  to  (29),  only  with  a  changed  constant. 

We  also  know,  by  (11)  and  (12),  §  228,  that  only  the  first 
power  of  q  is  significant  in  the  earth  problem.  This  makes 
(36)  become 

1     A,     Rfy 


Vx  = 


'MY,, 


which,  by  (5),  is  converted  to  the  algebraical  form 


V,= 


V„ 


I       l^W   I' 


(37) 


(38) 


the  required  result.     The  subsidence  solution  is  got  by  sub- 
tracting the  right  member  from  V0.     This  makes 

y=— ^f-+       V°     (rk)\  (39) 

(i-«)i  1^(1 -»)*W  v  ' 

if  Vj  =  gl,  where  g  is  the  gradient  of  temperature  in  the  skin 
of  depth  /.    We  may  write  (39)  thus, 

'J 


S-p-K 


i  + 


(«> 


(1  -  s)lgJ 

Now  (10)  is  of  the  same  form  exactly  as  (12),  with  a  changed 
value  of  the  gradient.  The  effect  of  the  sphericity  is,  there- 
fore, the  same  as  changing  the  gradient  in  the  plane  problem 
from  '/  to  if. 

Now  put  in  the  numerical  values  as  in  §  230.  That  of  s  is 
0-0495,  I  is  406,  and  V0  is  1000.     So 

g'  =  2-1819  g,  (12) 

which  is  to  be  used  in  (10).  This  increased  value  of  g  requires 
t  to  be  reduced  as  its  square.  So  the  time  required  to  make// 
be  2TT¥  *s  (2'1819)-,  or  4-76  times  as  long  for  the  infinite 
block  as  for  the  sphere.     Q.E.D. 

If  desired,  the  full  expression  for  the  secondary  waves  can 
be  developed  from  (34),  but  all  we  wanted  was  a  direct  cor- 
roboration of  the  result  got  from  the  Fourier  expansion.  The 
method  followed  is  an  example  of  the  theory  of  ^  12  of  my 
paper  "On  Operators  in  Physical  Mathematics,"  I'mc.  1,'.  N., 
Vol.  LIL,  1893,  which  is  of  very  general  application. 

The  formula  (39)  allows  us  to  see  readily  the  effect  of 
varying  the  constants.  The  time  of  cooling  varies  directly  as 
c  and  as  the  square  of  V0,  so  these  may  be  dismissed  at  once. 
There  are  left  /  and  k.  Varying  It  only,  1  find  that  (  has  a 
maximum  and  a  minimum  when  /  is  under  7  kilometres.  The 
minimum  is  of  no  consequence.  The  maximum  occurs  when 
k/k1  =  TS,  and  is  /  =  9.V5,  the  unit  being  10  years.  That  Terry 
should  have  spotted  the  maximum  so  closely  is  (unless  he  is  a 
witch)  one  of  the  most  remarkable  coincidences  in  ancient  or 
modi  rn  history.  But  the  hump  is  so  Bat-topped  that  much 
smaller  values  of  /•  will  do  for  big  t.  Thus  k  />,  =  30  makes 
t  bo  about  90. 

Another  land  perhaps  ph\ sicallj  betti  c  waj  than  increasing 
i  oi  getting  big  (  is  to  Increase  the  depth  of  the  crust.  Then 
a  smaller/  will  do.  Thus  with  I «  20  kilometres  we  get  t  =  68-5 
when  ,  L  5-95  only.  And  i  =  80  kilometres  alio  v 
I  ,  :■  i  when  -:  /-,  i  i  onlj  10-66,  and  .  95  when  /.•//■,  is  21-8. 
Thi   -    i,   nli    a] ither  favoui   Pi  rrj  'a  \  tew .  and  are  better 

than    In     <>vi  n  example. 

s?  237.  We  now  leave  heat  problems,  and  pa  i  to  the  theory 
of  electrical  matters  involving  diffu  don.  Pure  diffusion,  as  of 
heat,  comes  in  principally  in  two  different  ways,  There  is, 
Hi  I.  Lord  Kelvin's  electrostatic  diffusion  in  a  submarine 
cable  h ben  |  ulated  and  En  li  induotion, 

y,  then    i    Maxwell's  diffusion  nduotion 
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in  electrical  conductors.  There  are  also  two  comparatively 
unimportant  oases,  viz.,  diffusion  in  a  cable  or  other  circuit, 
when  it  is  the  self-induction  and  the  leakage  that  control 
matters,  and  a  kind  of  diffusion  in  a  magnetic  conductor.  Of 
these,  the  electrostatic  diffusion  involves  the  simplest  funda- 
mental ideas,  and  will  therefore  occupy  us  first.  After  that, 
diffusion  in  electrical  conductors  will  naturally  follow. 

How  these  diffusive  propagations  arise  from  the  general 
theory  of  electromagnetic  waves  has  been  explained  in  Chap- 
ter IV.  in  considerable  detail,  including  the  more  difficult  case 
of  elastic  diffusion.  What  we  have  now  to  do  is  to  consolidate 
the  knowledge  by  actual  exemplification.  We  shall  then  be 
able  to  explain  the  meaning  of  the  operational  mathematics 
above  employed,  as  it  turns  up  naturally.  The  physics  itself 
will  serve  to  guide  us  along  to  useful  methods  and  results. 
At  present  the  above  illustrations  from  the  theory  of  heat 
diffusion  will  serve  a  double  purpose.  First,  to  illustrate  Lord 
Kelvin's  theory  of  the  age  of  the  earth  and  its  recent  exten- 
sion by  Prof.  Terry,  the  practical  import  of  which,  however, 
remains  to  be  discovered,  as  very  uncertain  and  speculative 
data  are  involved.  Next,  to  show  that  my  operational  method 
of  dealing  with  these  and  similar  more  advanced  problems  is 
of  importance.  I  assert  that  by  its  means  problems  can  be 
attacked  and  successfully  solved  with  greater  power  than  by 
any  other  known  method.  Furthermore,  that  it  is  essentially 
simple  in  operation  ;  so  that,  although  it  goes  deeper,  yet  it 
requires  less  work  and  less  mathematics  of  the  complicated 
kind.  And,  finally,  that  it  is  for  the  above  reasons  and 
others  quite  practical.  It  is  rather  disagreeable  to  have  to 
be  self-assertive  and  dogmatic  (especially  when  one  thinks  of 
the  always  possible  risk  of  error);  but  there  may  be  times 
when  it  becomes  a  duty — e.g.,  when  mathematical  rigourists 
are  obstructive.  , 

{To  be  continued.) 


THE   UTILISATION   OF   OZONE. 

A  Paper  of  interest,  by  Dr.  0.  Frolich,  on  the  utilisation  of 
ozone,  has  recently  been  published  in  the  Proceedings  of  the 
German  Electro-Chemical  Society.  The  statements  which  it 
contains  are  based  upon  observations  made  on  a  working  scale 
in  many  cases,  and  refer  in  some  instances  to  applications 
which  are  in  actual  operation.  Certain  of  the  methods  of 
utilisation  put  forward  are  admittedly  only  suggestions,  but 
they  are  in  all  cases  of  a  practicable  kind  and  worthy 
attention.  The  apparatus  used  was  one  designed  by  Siemens 
and  Halske,  and  is  in  principle  identical  with  the  Siemens 
ozone  tube — now  a  classical  laboratory  instrument.  A  use- 
ful modification  in  detail  consists  in  the  substitution  of 
mica  for  glass  as  a  dielectric.  Each  unit  of  the  apparatus 
is,  therefore,  composed  of  a  metal  tube  with  a  mica  sheath, 
enveloped  in  a  mica  tube  with  a  metal  sheath,  the  annular 
space  between  the  two  mica  surfaces  serving  as  a  channel  for 
the  gas  to  be  ozonised.  The  well-known  modification  of  the 
Siemens  tube,  differing  therefrom  in  that  the  coatings  of  the 
dielectric  are  water  or  dilute  acid,  is  also  useful,  especially  for 
small  installations.  It  has  the  advantage  of  being  transparent, 
and  thus  allowing  tlie  observation  of  the  character  of  the  dis- 
charge taking  place  between  its  opposing  surfaces. 

The  two  essentials  for  the  successful  formation  of  ozone  are 
the  use  of  an  alternating  current  of  high  voltage  and  the 
production  of  a  "silent"  discharge.  In  modern  practice  the 
induction  coil  which  has  sufficed  for  laboratory  experiments  is 
replaced  by  a  step-up  transformer.  It  is  not  a  matter  of  in- 
difference in  what  manner  the  alternations  occur.  Should  the 
curves  representing  the  rise  and  fall  of  the  current  be  unsuit- 
able, a  reduction  in  the  output  of  ozone  per  unit  of  elec- 
trical energy  is  to  be  expected.  The  author  states  that 
the  fotm  of  alternation  found  by  experience  to  be  most 
efficient  has  now  been  ascertained,  but  gives  no  details  of  the 
construction  of  the  transformers  designed  for  this  particular 
end.  When  the  right  character  of  alternation  has  been 
arrived  at,  the  working  of  an  ozonising  plant  is  simple,  fair 
regularity  of  running  being  the  chief  requisite.  The  only 
measurement  needed  is  that  of  the  voltage  at  each  ozoniser, 


which  should  be  tolerably  constant.  It  is  noticeable  that  with 
an  increased  production  of  ozone  a  rise  in  the  temperature  of 
the  ozonisers  takes  place,  this  being  sufficiently  great  to  need 
the  circulation  of  water  through  the  inner  tube  of  the  ozoniser. 
The  uses  to  which  ozone  can  be  put  may  be  conveniently  dealt 
with  under  the  following  heads  : — 

Chemical  Processes. — Ozone,  when  used  on  account  of  its 
chemical  activity,  varies  greatly  in  its  effects,  according  as  it 
is  used  alone  or  in  conjunction  with  other  substances,  e.g., 
chlorine.  When  ozone  is  blown  through  spirits  of  turpentine 
copious  white  fumes  are  evolved,  the  composition  of  which  is  at 
present  unknown.  The  substance  thus  produced  has  strong 
bleaching  properties,  textile  materials  dipped  in  spirits  of  tur- 
pentine and  then  exposed  to  ozone  being  readily  decolourised. 
A  similar  effect  is  produced  when  ammonia  is  substituted  for 
turpentine,  ammonium  nitrite  being  a  product.  A  considerable 
obstacle  to  the  wide  utilisation  of  ozone  is  its  comparatively 
high  cost.  Up  to  the  present,  only  20  grammes  of  ozone  per 
horse-power  hour  can  be  prepared,  while  70  grammes  of  electro- 
lytic oxygen  can  be  obtained  by  the  same  expenditure.  It 
follows,  therefore,  that  the  remunerative  employment  of  ozone 
must  be  confined  to  cases  where  action  upon  the  whole  bulk  of 
the  material  treated  is  not  contemplated,  but  merely  a  removal 
of  impurities,  or  improvement  in  quality  of  a  tolerable  high- 
priced  commodity  is  aimed  at. 


Description. — The  apparatus  shown  in  the  figure  is  of  the  modified 
Siemens  type.  The  oxygen  is  dried  by  passage  through  sulphuric  acid  in 
the  bottle  A,  and  then  passes  through  the  annular  space  between  the  inner 
glass  cylinder  B  and  the  outer  C,  where  it  is  subjected  to  the  influence  of 
the  silent  discharge  taking  place  between  the  opposed  glass  surfaces.  The 
inner  cylinder  B  and  the  glass  jar  D  are  filled  with  dilute  sulphuric  acid, 
and  are  connected  with  the  terminals  of  a  suitable  induction  coil  by  the 
spiral  wires  E  F  immersed  in  the  acid.  The  glass  jar  G  serves  for  the 
reception  of  the  ozone,  and  the  exposure  to  the  ozone  of  any  substance  to 
be  acted  upon.  All  parts  of  the  apparatus  are  of  glass,  the  joints  being 
blown  or  ground  in. 


Sterilisation. — Ozone  acts  rapidly  upon  micro-organisms,  and 
a  special  investigation  has  been  made  by  Dr.  Ohlmiiller  to 
ascertain  how  far  this  action  can  be  utilised.  The  chief 
conclusion  arrived  at  is  that  when  oxidisable  matter  as  well  as 
bacilli  is  present  in  the  liquid  to  be  treated,  the  former  is 
attached  first  and  the  latter  are  killed  only  after  this  initial 
oxidation.  The  destruction  of  the  bacilli  when  once  begun  is 
rapid,  pathogenic  organisms  being  killed  almost  instantaneously. 
Jt  appears,  therefore,  that  the  use  of  ozone  for  sterilising  water 
is  only  advantageous  when  the  water  is  fairly  pure  and  free 
from  much  oxidisable  organic  matter.  The  author  suggests 
that  the  town  supply  in  Berlin,  which  is  nearly  free  from 
organic  matter,  should  be  ozonised  before  being  sent  into  the 
mains. 

Ventilation. — The  action  of  ozone  upon  micro-organisms  on 
the  walls  and  in  the  air  of  living  rooms  is  not  great;  moreover, 
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the  smell  of  pure  ozone-as  distinct  from  the  products  asso- 
ciated with  hydrogen  peroxide,  which  characterise  the  air  of 
Tne  forests,  and  ar°e  vulgarly  termed  "ozone  »-»  unpleasant 
™d  if  the  gas  be  present  in  notable  amount  it  has  a  strongl) 
irritating  action  on  the  throat  and  lungs,  resembling  chlorine 
in  this  respect.  It  follows  that  any  utilisation  of  ozone  for 
furthering  ventilation  must  depend  upon  the  conjoint  use  of 
substances-^.,  ethereal  oils,  capable  of  mod.fying  the  effects 
of  the  pure  gas. 

Improving  Articles  of  Consumption.-The    effect   of   ozone 
aponVita   has  long  been  known    to    resemble   tha U 
results  on  keeping.     Apparatus  has  been  devised    or  treating 
the  contents  of  casks  in  a  cellar  or  store  individually      It  has 
been  found  that  the  improvement  is  more  marked  with  strong 
sweet   wines,  spirits   and  liqueurs,  than  with  alcoholic  liquids 
ijht  or  acid  in  character.     The  ozonising  is  best  applied  mode- 
rately but  repeatedly.     The  method  has  been  in  use  by  one 
cognac   make     for   several   years,    good    results    having    been 
obtained.     The  flavour  of  tobacco  and  coffee  is  a  so  improved 
by  ozonising.    A  crucial  test  of  this  alteration  has  been  afforded 
by  the  action  of  ozone  upon  the  so-called  «  stink-beans     some- 
times found  in  coffee.     These  are  isolated  beans,  which,  during 
storage  and    transport,   have  suffered  a    fermentative  change 
Infficfent  to  cause  them  to  contaminate  the  whole  consignment 
w  to their   own  offensive  taste  and   smell.     One  circumstance 
institutes  a  drawback  to  the  treatment  of  coffee  with, ozone 
viz.,  that   the  broker  has  a  strong  prejudice  in  favour   of  a 
particular  gloss  and  colour,  which  properties  are  deteriorated 
oy  ozonising,  although  the  flavour  is  improved. 

The  applfcations  about  to  be  described  have  either  actually 
been  found  of  technical  value,  or  are  fairly  certain  c ,  be  ng 
adopted  commercially.  Rene,  a  piano  maker  of  Stettin,  has 
used  ozone  since  1881  to  improve  the  resonant  properties  of  the 
wood  used  in  making  the  instruments  which  he  constructs 
The  wood  is  placed  in  a  warm,  we  1-c  osed  chamber,  and 
ozonised  air  is  passed  through  for  12-24  hours  The  wood  is 
thus  uniformly  hardened  and  made  less  sensitive  to  fluct  ra- 
tions of  temperature ;  the  alteration  is  probably  due  to  the 
oxidation  of  the  resin  contained  in  the  wood. 

The  customary  method  of  oxidising  linseed  oil  for  the 
manufacture  of  linoleum,  by  hanging  strips  of  fabric  (termed 
"scrim")  saturated  with  the  oil  in  an  airy  loft,  occupies  several 
months.     By  the  use  of  ozone  the  oxidation  is  completed  m  a 

16  Theyauthor,  in  conjunction  with  Herr  Keferstein  a  bleacher 
having  a  factory  at  Greiffenberg,  has  worked  out  the  details  of 
the  ;l     ,,,,„  ne  to   the  bleaching  of  linen,  with  the 

result  that  grass  bleaching  is  now  given  up.     1  he  ozone  instal- 
lation enning  for  a  year,     [ts  capacity  is  500  kilo- 
gramme  of    linen    per  day.       It   is    .mpracticable   to   use   the 
ozone  ,th    on    account    of     its     blgh     cost   and    its 
excessive    -  tendering"    action    on   the    fibre.     The   linen    is 
ted     to     the     usual     preliminary     treatment 
,    aud  chlonde  of  lime,  precisely  as  is  often 
the  only  point  oi  dist.nc 
tion   bein-  the  substitution  of    the  ozone   bleaching   tor  the 
proa    i.     Favourable  results  were  also 

inweal  0f  hydrochloric  acid,  spirits  of  turpentine, 

and  ammonia.     The  I  eatmenl  with  >  out  in  a 

otinued   for  6  to  7  hours,  whereby  the 
decoloi  carried   to  «tent 

ultima  I  mpletionof  the  process  i 

by  alt:  '"' 

^J.  ,,  tne  independence  of  weather  attained  by 

.  a,  which  is 
8til]    .  tched.     A    Wh  ol    starch   pro 

of  ozone,  the  work 
ion  with  Herr 

11,111,,  ""  BU0h8,ub 

as   soluble  iw  starch,  often  yield 

II.  wh,ch  """ni1 

[•he  bleaching  a  -  m  conjunc 

oe  is  found  to  gh Serial    ol  tins  kind  ■ 

,  ftnd  better  odour  and  flavour. 
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Demands  for 
new  lines. 


LIGHT  RAILWAYS  IN  BELGIUM. 

The   following   is   the   report   addressed   by    Major    G    W. 
Addison,  R.E.,  to  the  Board  of  Trade  and  alluded  to  on  page 
197  of  our  last  issue  : — 

Light  railways  in  Belgium  are  entirely  in  the  hands 
of     the    "  Societe"    Nationale     des    Chemins    de    Fers 
Vicinaux,"   formed  by  an  Act  of  June  24,  1885.  with 
the  object  of  establishing  light  railways  along  the  roads. 
Uthou  ;h  the  Government  retains  thepowerof  granting 
concessions  to  private  companies,  for  similar  undertakings,  the   ''Societe 
Nationale "  has  always  the  first  offer.  .,,„,.       ....  .  ;u„*.,l 

The  capital  of  the  "  Societe  Nationale     is  contributed 
Finance.  one-fourth  by  the  State  and  three-fourths  by  the  pro- 

vinces and  communes  directly  interested  in  the  construction  of  a  line; 
private  individuals  may  also  subscribe  if  they  wish  to  push  on  a  hne  to 
the  extent  of  one-third  the  capital  required.  As  wnl  be  seen  turther  on. 
the  actual  amount  subscribed  privately  is  very  small  indeed  T he  con- 
tribution, of  the  provno  .  .",,,  an-  raised,  with  the  assistance 
of  the  State,  by  means  of  90  years"  annuities  at  3J  per  cent,  mterest  which 
interest  includes  the  sinking  fund  for  the  redemption  of  the  debt  in  90 
years.  If  the  annual  profit  on  any  line,  after  deducting  working  expenses, 
I insufficient  to  pay  a  dividend  of  3*  per  cent,  the  balance  must  be  made 
good  by  the  province  and  communes  concerned  ;  when  more  than  3*  per 
fent.  isypaid.  lertain  portions  of  the  balance  are  allotted  to  the  formataonrf 
(a)  "fouds  de  prevision."  for  future  improvements  to  the  hue.  and  (b)  a  re- 
e rve  fund,  applicable  to  the  system  generally  and  not  only  to  the  particular 
line  earning  the  profit,  as  in  the  case  ot  the  "fonds  depression  In 
1893  about  25  per  cent,  of  the  lines  earned  dividends  of  3J  per  cent,  oi 
more.  Should  a  line  fail  to  earn  sufficient  to  pay  working  expenses,  the 
Ess  to  that  extent  falls  upon  the  "  Societe  Nationale  ;  but  the  latter  is  not 
responsible  for  the  iuterest,  &c,  of  the  annuities. 

response  ^  headquarters  of  the  Society  are  in  Brussels,  and 

Organisation.  ;t  is  atimin;stered  by  a  board  consisting  of  a  president, 
four  members,  and  a  general  manager  ;  the  president,  two  of  the  members 
of  the  board,  and  the  general  manager  being  nominated  by the  K^&aU 
the  Society'  operations  are.  practically  speaking,  controlled  by  Govern- 
ment There  is  also  a  "  Comite  de  Surveillance  "  of  six  members,  appointed 
by  the  annual  general  meeting,  at  which  each  province  and  commune  is 
represented  by  one  delegate,  and  private  subscribers  have  a  certain  number 

The  demand  for  a  new  line  must  come  from  the 
council  of  the  commune,  to  the  National  Society,  giving 
full  information  as  to  the  population  and  industries  to 
hi  served  by  the  proposed  line,  and  the  route  the  line  should  take.  The 
commune  must  undertake  to  repay  to  the  Society  any  expen-esmcurred 
in  matins  surveys,  &c,  should  the  line  not  be  constructed,  and  tfaej  must 
furnish  details  of  ial   position  and  ability  to  subscribe  then- 

hare  of  the  required  capital.  The  Society  after  making  esumates  ot  he 
cost  of  constructing  and  working  the  line,  and  arranging  with  the 
evinces  and  communes  concerned,  the  share  which  each  should  oo- 
tribute  towards  the  capital,  forwards  a  reports,  with  all  plans  and  docu- 
ment «o  <*  Agriculture  and  Public  Works  ;  th, 
Ser  any  public  inquiry  is  necessary  or  not    before  the  concession  is 

!         B-  Th,  una.  1  under  the  supervision 

Construction  of  qJ  ttle  Society      It    is  calculated  that  2.000ir.  per  kilo 
Uze5-  metre   (£128  pel    nolo      should    suffice    to    repay    i 

Sodcv  preliminary  expenses  and  the  cost  of  watching  the  work  oi  con- 

When  finished,  the  lines  are  handed  over  to  sub 
Working         companies  to  maintain  the  permanent   waj 

arrangements.    ,.,,„;„.,    st,l(.k.    .u„i    WOrk    the    lines    generally.     These 

b„l  'h   I  -eed  minimum  of  2,000 francs  per  kilometre (£128 

amile)ajeai.  ^  ,eparate  account,  both  as  regards  construction  and 

Report  for  1893.  wor] 

line    o,d  thej    furnish 

...  i     13  i 

,     | .he  s    lets  was  then  working  58  lines  with  a  total  mileage  oi  about 
730  miles-  for  hues,  40  miles  in   length,  were  in  i  -'•'<■"»■ 

ing  about  900  miles  addiUonal. 

^boul   616  I  aiige. 

125      „      lm.  067      „ 

30       ..       dfl.i.'.in.     .. 
T,„.  ,.  egftU    -   Hues.  In,    0 

Bionsof 

II   per  .cut. 
dividuals,  4  pel 
U\  The  oobI    of  con  providing   rol 

I  line.  
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(5)  The  system  in<  luded  sidings  at  62  stations  of  the  main  railway  lines, 
and  93  sidings  constructed  tor  private  companies  and  individuals.  Of  the 
latter,  i ul  one  third  are  in  the  interest  of  agi  ieulture. 

(6 1  The  society  had  — 

245  locomotives, 

663  passenger  carriages, 

1,574  waggons  and  lindane  vans. 
The  locomotives  are  principally  of  18   tons  weight,    but   there  a  few 

and  some  up  to  nearly  30  tons  in  weight. 
Of  the  waggons,  more  than  70  per  cent  carry  10  tons,  the  remainder 
being  for  freights  of  live  tons    -  few  aleo  for  20  tons). 

(7)  The  working  expenses  wire  71'31  per  cent,  of  the  gross  receipts,  the 
expenses  including  175  francs  per  kilometre  (about  £11  per  mile)  to  the 

for  administration,  &c. 

(8)  The  receipts  from  passengers  and  goods  respectively  were  72  per 
cent,  and  28  per  cent  of  the  total. 

(9)  The  mean  recent  dividends  paid  on  all  the  lines  are 

1890  2-65  percent.      1892  2  76  per  cent. 

1891  2-75    „        1893  280 

In   1893  four   lines   were  unable    to  pay   working  expenses,   and   there 

appears  to  be  a  loss  to  the  Society  on  the  working  of  those  lines  to  the  end 

of  1893  of   rather  over   £3,000.     On    the  other  hand,  the  Society  had  a 

ween  £3,000  and  £9,000.  and  the  "fonds  de  prevision" 

amounted  to  nearly  £5,000. 

(10)  During  1893  no  accident  is  said  to  have  occurred  to  any  person  due 
to  collisions  or  to  the  train  leaving  the  rails. 

The  actual  numbers  killed  and  injured  were:— 


Killed. 

Injured. 

3 

3 

7 

Andenne  to 
Eghezee. 


In  nearly  every  case  of  death  contributory  negligence  ia  claimed  to 
relieve  the  company  working  the  line  from  blame. 

I  thought  it  desirable  to  inspect  a  line  intended  primarily  to  serve  an 
agricultural    district,   and    with    this  object  the  line   from   Andemie   to 
ghezee  was  selected.      M.  de  Burlet,  the  general  manager  of  the  Societe 
Nationale,  kiudly  sent  one  of  his  engineers,  M.  Paul  Berger,  with  me. 

This  line  is  about  12 J  miles  in  length,  and  is  mainly 
dependent  upon  its  goods  traffic,  which  produced  last 
year  about  60  per  cent,  of  the  gross  receipts  of  the  line. 
Like  all  the  Vicinaux  railways,  it  is  constructed  on  the  road,  excepting 
where  steep  gradients,  &c,  make  slight  diversions  desirable.  Usually  a  line 
of  way  is  formed  at  one  side  of  the  road,  raised  slightly  by  ballast,  &c,  and 
separated  from  the  remainder  of  the  road  by  kerbstones  ;  it  resembles  a 
footpath  alongside  a  country  road.  In  this  way  the  railway  is  not  avail- 
able for  ordinary  carriage  traffic,  nor  is  it  used  by  pedestrians.  Through 
villages,  and  where  roads  have  to  be  crossed,  the  line  is  of  the  usual  tram- 
way type. 

The  line  is  of  1  metre  gauge,  with  steel  rails  weighing  211  kilos  (421b. i 
per  yard.  In  the  towns,  I  believe,  they  use  a  deeper  rail,  weighing  about 
601b.  per  yard.  The  rails  arc  of  the  "Vignolles"  type,  secured  by  dog 
spikes  to  creosoted  sleepers  about  4ft  8in.  by  Tin.  by  4in.  Points  are 
worked  in  the  country  by  a  lever  at  the  side  of  the  line,  and  in  towns  by 
a  key,  fitting  a  screw-head  placed  between  the  rails.  I  did  not  obtain 
details  of  the  curves  and  gradients  of  Andenne  Eghezee  line,  but,  as 
examples  of  the  Vicinaux  system,  I  take  three  lines,  amounting  to  45  miles 
in  length,  where  the  sharpest  curves  are — 30  metres,  35  metres,  and  40 
metres  respectively  :  i.e.,  about  1J  to  2  chains  radius,  tin  the  same  lines 
there  are  gradients  of  ^j  and  fg.  Round  the  very  sharp  curves  gauge  ties 
are  used  to  prevent  the  rails  from  opening  out.  Guard  rails  are  only  u-ed 
in  towns. 

The  speed  is  limited,  by  regulation,  to  30  kilometres  (about  18  miles)  in 
the  country  and  six  miles  per  hour  in  towns  and  through  villages  ;  the 
time  allowed  in  the  time  table  for  the  journey  from  Andenne  to  Eghezee, 
12}  miles,  averages  1  hour  25  minutes,  but  one  train  in  the  day  each  way 
only  takes  about  1  hour  5  minutes.  On  another  line,  Ostende-Fumes, 
which  is  chiefly  a  passenger  line,  the  train  takes  about  1J  hours  on  a 
journey  of  20  mile,-. 

The  engine  of  the  Andenne  line,  13  tons  weight,  had  six  wheels  cot 
each  of  3ft.  diameter  ;  all  moving  parts  were  cased,  and  it  was  driven  from 
either  end  (the  driver,  of  course,  always  being  in  front).  It  was,  in  fact, 
an  ordinary  tramway  locomotive.  The  engine  was  only  provided  witli  a 
crew  break.  I  notice  in  the  Police  Regulations,  issued  from  the 
office  of  the  Minister  of  Agriculture,  &c.,  that  the  breaks  on  the  engine 
wheels  should  be  sufficient,  alone,  to  stop  a  train  on  the  steepest  gradients 
in  a  length  of  30  metres  (33  yards).  They  were  trying  a  simple  form  of 
continuous  break  actuated  by  ei>her  the  driver  or  guard  releasing  G  cord  ; 
upon  which  weights  fell  and  applied  the  breaks  :  the  cord  pas 
the  tops  of  the  carriages  or  waggons  (to  which  this  arrangement  is  equally 
applicable).     The  engiue  always  carries  two  men,  a  driver  and  a  stoker. 

The  train  in  which  I  travelled  was  composed,  at   starting,  i 

u  next  to  the  en   ine  i   carriagi     and  i  I  iurgon  or 

evan;  subsequently  we  dropped  the  goods  waggon,  but    picked  up 
three  D  The  mixed  trains  usually  have  one  van,  in  front   of 

the  train  in  one  direction,  and  in  rear  on  the  return   journey.       I 
carries    any    passenger  luggage,    and    goods   ol    -mall    bulk;    when     not 
employed  elsewhere,  the  guard  rides  in   the  van,  and  makes  out  his  way 
bills,  &c.     For  the  suburban  passenger  traffic  there  is  usually  no  van,  but 
the  S  ■  on  number  of   vehicles  forming  a  second  el 

partmcnl,  and  a  small  van.     Vans  have  a  post  office  letter  box,  in  which 
letters  can  be  posted  at  the  various  halting  places. 


The  waggon    carrying  10  tons  of  goods,  weighed  about  four  to  fivi   tons, 
and  had  four  wheels  coupled.     They  were  of  various  patterns,  according 
to  the  purposes  for  which  they  were  intended  to  !"■  used.     The  cat 
on  the  Andem  e-]  t  are  about  20ft  in  length,  to  the  ends  -i  the 

buffers,  and  about  8ft  Sin.  in  width  :  they  are  divided,  so  that  i  i 
i.ii  in-  a  in  st  *  lass,  and  the  n  maindei  at ;  with 

seats  aero     i  he  c age,  a  central  pa  sa  ;e,  and  dooi 

from   platforms.     They  are  provided   with  a  screw  hand   breal ne 

platform.     There  are  various  patterns  of  carriages  in  use  on  othi 

< ne  liin-  lunning  into  Brussels  I  noticed  a  carriage  nearhj    I  li 

with  bogies  at  each  end  ;  I  also   avt  some  carriages  with  a  i  ery  small  wheel 
base,  short   bodies  over  the  wheels,  and  Large  outside  platforms.     In  all, 
er,  the  seats  were  tnd  not  along  the  sides. 

If  more  than  i  -  ■  ,  i  [ages  go  with  the  train,  they  are  Bupp    ed 

to  have  a  second  guard  or  brakesman.    The  length  of  the  train 
for  each  line  according  to  the  gradients,  the  brakes  in  use,  &c. ;  uul 
general  rule,  it  is  limited  to  about  130ft.  (engine,  van,  and  live  carriages  or 
waggons  as  a  maximum). 

There  were  several  sidings  on  tin'  Andenne  -Eghezee  line,  at  the  Bide  of 
the  road,  so  that  carts  could  draw  up  alongside  the  goods  waggons  eiiler 
to  load  or  unload  them  ;  the  running  line  is  then  outside  the-  siding,  on 
land  acquired  for  the  purpose.  Sidings  on  the  level  usually  had  two  d<  ad- 
ends,  roughly  made  with  a  bank  of  earth  and  a  few  timbers,  lie 
acts  as  foreman  shunter  at  the  sidings.  The  train  only  picks  up  loaded 
waggons,  and  does  not  stop  to  load  en,  tout*. 

There  were  no  signals  of  any  description  in  use  on  the  line  I  examined, 
M.  de  Burlet  informed  me  they  were  only  used  at  specially  dangerous 
points,  such  as  level  crossings  over  main  lines  of  railway,  where  there  arc 
■safety  points,  and  a  signal  indicates  to  the  driver  when  he  is  appi 
these  points.  Before  sunrise,  after  sunset,  and  during  foggy  weather  the 
locomotive  carries  two  white  lights  in  front,  one  on  either  side,  and  a  green 
light  is  attached  to  the  tail  of  the  train. 

A  room  in  an  inn  generally  forms  a  waiting-room  for  passengers,  ami  a 
place  where  parcels  can  be  left  either  until  called  for  or  to  be  picked  up  by 
the  train.  No  tickets  are,  however,  issued,  or  other  ordinary  station 
business  transacted.  I  believe  it  is  not  usual  to  make  any  payment  to 
the  proprietor  of  the  inn,  who  gladly  affords  these  slight  facilities  in  return 
for  the  custom  brought  to  the  house.  In  addition  to  the  statious  as  above, 
there  are  also  fixed  points  (with  a  notice  board  only)  where  the  train  stops 
if  there  is  anyone  to  pick  up  or  set  down,  such  as  at  important  cross 
roads,  &c. 

At  Eghezee  the  Vicinaux  railway  connects  with  the  main  railway  system  . 
there  is,  however,  neither  here  nor  elsewhere,  any  physical  junction  of  the 
metre  gauge  with  the  41 1.  S.Un.  gauge  line.  Passengers  alight  in  the  roul, 
near  to  the  main  line  station,  and  there  is  a  goods  siding  alongside  a  similar 
siding  of  the  main  line,  that  is  all.  Only  the  Vicinaux  trains  of  4ft.  3|in. 
gauge  run  into  the  stations  of  the  main  lines. 

The  only  other  point  1  have  to  mention  in  connection  with  the  working 
of  the  "  Chemins  de  Fer  Vicinaux"  is  that  the  police  regulations  issued 
by  the  Minister  of  Agriculture,  &c,  fully  recognise  the  necessity  for  pro- 
tecting the  railway  as  well  as  the  public.  Riders,  drivers  of  carriages 
carts,  &c,  arc  warned  upon  the  approach  of  a  train  to  keep  at  least  6ft. 
clear  of  the  rails  ;  if  the  rider  or  driver  is  not  sure  of  his  horse,  he  is 
enjoined  to  lead  it  until  the  train  has  passed.  Before  crossing  the  rail  .v,i\ 
persons  are  instructed  to  ascertain  that  no  train  is  near.  The  level 
ings  of  roads,  excepting  in  a  few  instances,  are  not  watched  or  guarded  in 
any  way. — I  have,  &c. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


THURSDAY,  December  27th. 

Royal  Ixstitutiox. 
S  p.m.     Afternoon  Lecture.     "The  Working  of  an  Electric 
Current,"  by  Prof.  J.  A.  Fleming  F.RS. 


Acetylene  as  a  By-Product  of  the  Electric  Furnace. — That 
the  electric  furnace  hqou  d  afford  a  product  employed  in  the 
manufacture  of  an  illuminating  gas  designed  to  compete  with 
the  electric  incandescent  lamp,  is  a  result,  says  the  Electrical 
Engineer  of  New  York,  which  even  the  most  imaginative  of 
prophets  would  scarcely  have  predicted;  yet  such,  it  would 
seem,  is  the  latest  development  now  attracting  the  attention 
of  those  interested  in  light  distribution.  The  great  illuminat- 
ing power  of  acetylene  has  long  been  known,  but  until  recently 
no  method  was  forthcoming  by  which  it  could  be  manufactured 
cheaply  enough  to  compete  with  the  enriched  water  gas  which 
has  been  rapidly  displacing  coal  gai  it)  America.  In  prosecuting 
his  work  in  the  reduction  of  refractory  oxides  at  his  aluminium 
works,  Mr.  Thomas  L.  Willson  found  that  large  quantities  of 
calcium  carbide  could  be  produced  commercially,  from  which 
acetylene  is  readily  obtained.  It  is  claimed  that  a  burner 
taking  1  to  1.J  cub.  ft.  of  acetylene  per  hour  affords  an  illu- 
mination equivalent  to  about  oO  c.p. 
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A  STUDENT'S  EXPERIMENT  AND  ITS  TEACHING. 

Considering  that  a  large  proportion  of  those  members  of 
the  Physical  Society  of  London  who  most  regularly  attend 
the  meetings  are  engaged  in  education,  it  is  perhaps  surpris- 
ing that  educational  questions  should  be  so  seldom  discussed 
by  them.  The  more  remarkable  is  this  because  it  is  manifest 
that  widely  different  systems  of  instruction  both  in  the  lecture 
room  and  in  the  laboratory  exist  in  different  colleges;  and 
this,  not  by  reason  of  the  aim  of  the  teaching,  whether 
under  some  inflexible  syllabus  for  a  rigid  examination,  or 
by  a  totally  independent  teacher  with  high  ideals,  or  for  an 
evening  class  of  artisans,  but  by  reason  of  entirely  different 
views  about  methods  of  teaching.  An  interesting  discussion 
on  a  purely  educational  matter  took  place  last  Friday  at 
Burlington  House,  ami,  while  most  ol  the  speakei     took  dia- 

ally   opposite  views,  the   pros  and   eons   seem   to  us  to 

be  so  evenly  balanced    that   it  is  worth   while   to  examine 
the  matter  a  little  more  closely. 

We  can  imagine  a  scientifically  minded  engineer  who  has 
s,  ni  bis  son  to  the  Central  Technical  College  For  a  course  of 
physios,  saying,  "  Why  home  so  early,  my  son  ?"  (of  course, 
no  father  talks  like  that  in  real  life)  "  I  thought  you  had  labo 
ratory  work  this  afternoon."  "Ye  ,  fa  lier,  the  lecture  was 
overs  '■'■ :  but  as  I  had  only  to  make  a  del  .initiation  of  Joule's 
equivalent,  1  did  the  trick  and  caughl  the  8:1  5  at  South  Ken- 
ington easily.  I  worked oul  theresull  in  the  train,  and  it  comes 
within  point  nought,  nought,  noughl  two  of  the  mean  between 
Griffiths  (who  is  tin  nailer  at  Joule's  equivalent)  and  the 
chap  they  call  Michael  S.  (,L  I'.\  the  bye,  I've  taken  Green- 
wich    foot-pounds,    what    correction    ought     1    to    make    for 
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difference  of  latitude  of  the  'Central'?"  Well  may  the 
father  fear  that  he  is  not  up  to  date,  but  at  the  Bame  time  be 
comfort  himself  with  the  reflection  thai  these  technical 
colleges  must  be  wonderful  institutions.  In  another  column 
will  be  found  an  abstract  of  a  Paper  read  at  the  Physical 
Society  on  "  Students'  Simple  Apparatus  for  Determining  the 
Mechanical  Equivalent  of  Heat,"  and  a  brief  report  of  the 
discussion  thereon.  The  remarkable  feature  of  this  apparatus 
careful  elimination  of  corrections  or  the  reduction  of 
them  to  negligible  quantities.  Trof.  Ayrton's  object  is,  if  we 
understand  him  rightly,  to  impress  on  the  student's  mind 
the  nature  of  the  important  quantity  which  is  called  the 
mechanical  equivalent  of  heat  ;  and  he  asserts,  indis- 
putably we  should  imagine,  that  no  amount  of  lecturing 
and  reading  will  impress  this  so  vividly  as  an  actual 
experiment.  Jf  the  experiment  can  be  carried  out  con- 
scientiously and  with  accuracy  (that  is  to  say,  without  any 
slovenly  makeshifts  or  neglect  of  ordinary  precautions)  in 
two  or  three  minutes,  and  the  result  can  be  produced  in 
ten  minutes,  the  student  obviously  has  more  time  for  other 
work.  The  aim  of  Prof.  Avrton  and  his  colleague  in  this 
particular  instance  was  to  enable  junior  students  to  obtain  a 
"sufficiently  accurate  result " — namely,  correct  to  1  percent. — 
"  without  the  introduction  of  troublesome  corrections."  In 
order  to  achieve  this,  an  electrical  method  was  chosen,  and 
part  of  the  equipment  of  the  experiment  is  a  pair  of  "  good 
commercial"  instruments,  an  ammeter  and  a  voltmeter.  It 
is  only  within  the  last  year  or  so — if,  indeed,  the  time  has 
already  come — when  "  good  commercial  "  instruments  may 
be  relied  upon  "  to  measure  either  current  or  pressure  with 
an  accuracy  much  greater  than  1  per  cent."  Of  course,  the 
German  rubbish  which  is  generally  placed  on  the  switch- 
board of  a  supply  station,  thanks  to  lowest  tenders  and  lax 
specifications,  seldom  touches  1  per  cent. ;  but  the  switch 
boys  soon  get  to  know  their  peculiarities,  and  apply  correc- 
tions, as  did  Captain  Cuttle  to  his  wonderful  watch.  It  is 
stated  in  the  Paper  that  "  the  current  was  known  within 
about  one-third  of  1  per  cent.,  and  the  average  potential 
difference  within  about  one-fifth  of  1  per  cent."  It  may  be 
that  instrument  makers  send  the  very  pick  and  pride  of  their 
goods  to  technical  colleges,  even  for  the  use  of  junior  students; 
for  they  are  liable  to  be  calibrated  quite  as  often  as  they  are 
used,  and  it  would  suit  no  instrument  maker  to  be  held  up  to 
derision  for  a  matter  of  a  half  per  cent,  or  so  before  these 
wonderful  junior  students  of  to-day.  Thermometers  are  not, 
like  voltmeters,  invariably  branded  with  the  maker's  name ; 
but  the  maker  may  be  excused,  perhaps,  for  he  cannot  defend 
any  errors  which  may  be  found  by  saying  that  the  instrument 
has  been  roughly  handled,  and  is  out  of  order.  The  stop- 
watch in  the  hands  of  the  junior  student  is  supposed  to 
have  an  error  of  one  second  in  a  minute  and  a-half,  an  error 
which,  by-the-bye,  would  not  be  tolerated  at  the  most  rustic 
athletic  sports. 

The  scientific  interest  of  this  apparatus  lies  in  the  elimina- 
tion or  reduction  of  the  experimental  errors.  It  is  here  that 
opinions  begin  to  differ;  but  part  oi  this  difference  arises 
from  the  too  common  reason  that  the  disputanl  an  talking 
about  different  things.  Let  us  take  this  point  first.  One 
■  I  ol  ti  achei  i  aj  that  the  usi  oi  uch  an  apparal  a:  i  i 
harmful  in  three  ways.  It  so  clears  the  path  of  diffii 
and  renders  the  experiment  .,  absurdly  easy  that  the 
student  never  lias  to  watch  for  or  to  apply  corrections; 
he  merely  has  to  turn  a  handle,  and  he  gets  the  result. 
Secondly,  he  is  tempted  to  rely  on  the  indications  of  direct 
reading  instruments — a  ready-made  unscientific  method  of 
measurement;  and,  thirdly,  he  thinks,  when  he  compares  his 


result  with  those  of  elaborate  researche  .  that  be  is  doing  high 
class  work,  and  will,  therefore,  become  conceited.  Now,  we 
are  inclined  to  think  that  all  these  objection  would  hold,  if  it 
could  be  shown  that  no  precautions  are  taken  at  the  Central 
Technical  College  to  avoid  them.  It  was  not  to  be  expected 
that  a  paragraph  of  the  present  Paper  would  be  devoted  to  a 
statement  of  such  precautions,  and  Prof.  A.ybton  in  his  reply  to 
the  discussion  plainly  asserted  that  the  more  advanced  students 
had  todeal  with  the  application  of  corrections,  and  that  the  cali- 
bration and  verification  of  direct  reading  instruments  is  a  com- 
mon part  of  their  laboratory  work".  So  far  as  the  postponement 
of  corrections  is  concerned,  surely  this  is  but  a  case  of  learning 
to  walk  before  learning  to  run  ;  not  long  ago  Mr.  Callenbeb 
or  Mr.  Griffiths,  we  forget  which,  published  nearly  a  whole 
page  of  corrections  to  be  applied  to  a  single  reading  of  a  mer- 
curial thermometer.  Prof.  Carey  Foster,  one  of  those  who 
opposed  Prof.  Ayrton,  admitted  that  this  experiment  was  a 
good  example  of  the  way  in  which  experiments  should  be 
devised,  and  Prof.  S.  P.  Thompson  went  a  step  further  when 
he  pointed  out  that  not  only  was  the  choosing  of  proper 
dimensions  an  important  matter,  but  that  it  was  a  distinct 
gain  to  find,  as  a  reward  for  such  a  choice,  that  one  might 
neglect  certain  corrections.  We  are  disposed  to  think  that 
as  a  rapid  method  of  teaching  a  junior  student  what  is  meant 
by  the  mechanical  equivalent  of  heat  this  experiment  is  very 
useful,  but  that  it  is  vastly  more  useful  as  an  example  for 
advanced  students  of  the  design  of  apparatus  for  physical 
measurement,  and  we  do  not  doubt  that  full  advantage  is 
taken  of  this  latter  use  at  the  Central  Technical  College. 

The  second  point,  that  of  the  use  of  direct  reading  instru- 
ments leads  to  quite  another  branch  of  the  discussion.  Direct 
reading  galvanometers,  first  suggested  by  Mr.  J.  T.  Spraoue, 
developed  and  barbarously  christened  "  ammeters  "  by  Profs. 
Ayrton  and  Perry,  were  for  many  years  unworthy  of  the 
appellation  "  direct  reading."  A  calibration  table  which  could 
be  torn  up  and  re-calculated  from  time  to  time,  would  have 
been  much  better  than  a  scale  which  pretended  to  read  in 
amperes,  but  which  was  always  wrong,  and  which  sometimes  re- 
quired a  variable  correction  throughout  all  its  length.  Un- 
worthy, too,  were  such  instruments  of  a  place  in  a  laboratory 
unless  as  shocking  examples ;  and  voltmeters  which  began  to 
warm  up  almost  before  the  needle  had  stopped  fidgeting  were 
perhaps  worse.  No  wonder  that  they  failed  to  gain  an  entrance 
into  many  a  laboratory,  and  are  now  even  excluded  from  some. 
But  is  not  this  undue  conservatism  ?  The  ampere  and  volt 
have  been  in  practical  use  for  only  some  13  or  II  years. 
But  they  have  gradually  crept  into  use,  and  to-day  nobody 
dreams  of  using  any  other  system  ;  we  should  say,  rather, 
dreams  of  not  using  this  system,  for  there  is  none  other.  If, 
then,  we  are  able  to  procure  instruments  which  may  be  relied 
on  to  read  direct  to  within  half  of  one  per  cent.,  surely  the 
time  has  come  when  they  may  be  accepted  as  ordinary 
laboratory  instruments  for  work  in  which  a  one  percent,  error 
is  allowed  to  pass.  In  no  physical  laboratory  is  the  attempt 
mad.'  to  refer  all  measurements  to  length,  mass  and  time;  and 
if  the  thermometer  is  accepted,  if  a  resistance  box  is  used,  if  a 
(lark  cell  is  recogni  ed,  where  shall  the  line  be  drawn;' 
Wli.ii  virtue  is  there  in  a  tangent  galvanometer  as  a  measur- 
ing  i      nt    for  ordinary   work,  invaluable  as  it  is  .i    a 

pieee  oi  educational  apparatus'.'  Ammeter  or  no  ammeter, 
the  tangent  galvanometer  must  be  abandoned  in  high-class 
work  if  only  on  account  of  the  inevitable  variations  of  the 
magnetic  field,  and  for  the  best  work  the  potentiometer  and 
(lark  cell  are  sure  to  come  in.  But  the  day  will  surely  never 
come  when  the  tangent  galvanometer  shall  have  disappeared 
from  the  laboratory  and  shall  have  vanished  like  the  expensive 
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apparatus  used  for  and  useful  for  nothing  else  than  the  "  guinea 
mid  feather  '  experiment  in  the  forgotten  science  of  pneumatics. 
We  can  quite  understand  the  reluctance  of  conservative  teachers 
to  introduce  ammeters  and  voltmeters  into  their  laboratories ; 
but  the  argument  that  a  student  should  be  forbidden  to  time  an 
experiment  with  a  stop  watch  until  he  has  made  one,  seems 
logical,  and  as  neither  Mr.  Griffiths  nor  Prof.  Carey  Foster 
had  an  opportunity  of  replying  to  this  suggestion,  and  presum- 
ing that  [hey  allow  students  to  use  ready-made  resistance  boxes, 
or  at  all  events  ready-made  resistance  coils  for  use  with  a 
slide-wire  bridge,  we  should  be  interested  to  learn  where  they 
would  draw  the  line.  Prof.  Ruckee  took  an  exactly  inter- 
mediate course  between  the  two  parties,  but  his  method 
necessitates  a  declaration  on  the  part  of  the  student  of  his 
future  calling  ;  he  is  to  be  taught  only  to  use  the 
instruments  that  he  will  hereafter  merely  use,  but  he  is  to 
be  taught  to  make  those  which  he  may  hereafter  manufac- 
ture. That  is  practicable  in  the  case  which  Prof.  Pucker 
took  as  an  example,  namely,  watchmaking.  Those  of 
us  who  merely  use  watches,  and  rely  on  them  for  timing, 
are  greatly  inconvenienced  when  they  work  imperfectly, 
and  if  poking  about  with,  a  pin  in  the  region  specially 
provided  for  such  a  practice,  and  clearly  limited  by  the 
letters  F  and  S,  fails,  as  it  generally  does,  to  effect  a  cure, 
we  are  helpless,  and  v;e  send  it  to  a  watchmaker.  But 
an  electrical  engineer  and,  a  fortiori,  a  physicist  ought  not 
to  be  so  helpless  when  he  suspects  or  discovers  something 
wrong  with  a  direct  reading  ammeter  or  voltmeter;  and  we 
therefore  venture  to  differ  with  Prof.  Rvckee,  who  would,  we 
understand,  treat  the  use  of  an  ammeter  klie  that  of  a  watch. 
The  last  objection  docs  not  need  much  comment.  Mr. 
Griffiths  fears  that  the  young  student  who  in  ten  minutes  can 
do  something  which  is  rightly  or  wrongly  called  making  a 
determination  of  the  mechanical  equivalent  of  heat,  and  who 
arrives  at  a  result  within  1  per  cent,  of  the  most  elaborate 
determinations,  is  likely  to  become  conceited.  Such  conceit, 
if  it  exists,  is  as  ridiculous  as  that  of  the  organ  blower  who 
said,  "  Shall  it  he  '  we  '  this  time  ?  "  To  say  nothing  of  the 
admirable  design  of  the  apparatus,  the  student  takes  ready- 
made,  as  we  understand  it,  the  water-equivalents  of  the  gbiss 
!  and  of  the  resistance.  Mr.  Griffiths  almost  under- 
states the  ease  when  he  says  that  the  student  has  only  to  turn 
a  handle  and  the  result  comes  out.  We  must  confess  that  we 
rather  regret  to  see  any  attempt  at  a  comparison  between  the 
result  of  this  experiment  and  those  of  Rowland  and  Griffiths. 
Lei  the  authors  of  tins  Paper  by  all  means  make  a  deter- 
mination without  setting  as  low  an  ideal  as  a  one  per  cent, 
error,  and  let  that  be  called  a  determination;  but  let  an 
i  periment  be  an  experiment.  The  idea  of  allowing  a  student 
to  iii,,i..'  a  "determination"  i-  probably  part  of  the  sy>tcm 
of  laboratory  work  which  seema  to  I  with  Prof. 

Aybton.     No    doubl    i     i     preferable  to  gi  inding  through  a 
lixed  routine  of    et  expi 

a    rudimentarj    ra  bii  n    of  the    inti  i  re  ol   original 

i    i  a  i   i  !■■  powerfully  as  an  incenti  i  work  in 

a  laboratory,  bul  □  parted 

by  the  ] aal        ■  cl I 

well  o  bysical  laboi  i 

fnl  aim I 

bi    pupils  i  be  mo  I    im] 

not  allowing  them  to   lea  i    i1    until,  as  il    were,   thej    have 

i  n  dry,  and  ill.  i    .    ,!n  lion  from  the  worl 
of  encouraging    the  plaj  ing  al    making  a    ball 
i  n  [hie,  ha  i  much  to  recommend  it.     If  wo  remember  rightly, 
the   application   of  corrections   oi    all    poi   ibli    kinds  is  an 
essential   part    of    the   routine   at   the    .Millard    laboratory, 


but  this  cannot  be  compared  for  a  moment  with  the 
Central  Technical  College,  the  two  laboratories  are  worked 
on  totally  different  lines.  But,  to  return  to  the  com- 
parison between  this  educational  experiment  and  the  deter- 
minations of  Griffiths  and  others.  These  investigators 
would  never  think  of  using  a  ready-made  ammeter  or 
voltmeter,  even  if  provided  with  a  Beichsanstalt  certificate 
endorsed  by  Major  Caepew.  They  might  even  use  the 
much-derided  tangent  galvanometer  amongst  other  things. 
Was  it  not  the  incautious  acceptance  of  the  indications  of  a 
thermometer  which  compelled  Mr.  Griffiths  to  go  over  his 
work  and  modify  his  result  of  778-99  in  1893  to  779'77  in 
ItsDi?  The  approximation  of  the  results  of  this  educational 
experiment  with  those  of  the  high-class  determinations 
does  not,  we  think,  justify  a  comparison.  It  does  not 
necessarily  follow  that  the  reduction  of  errors  to  a  neg- 
ligible quantity  by  mathematical  design  of  the  appa- 
ratus is  better  than  the  facing  of  actual  observed  errors 
and  the  application  of  necessary  corrections.  In  some 
respects  the  former  process  resembles  the  careful  setting  of  a 
micrometer  gauge  to  zero  when  closed  instead  of  using  a 
"  zero  correction."  For  rough  work,  indeed,  for  ordinary 
work,  a  close  approximation  to  zero  when  closed,  and  direct 
reading  without  correction  is  sufficiently  accurate  ;  but  in  the 
highest  work  "  sufficiently  accurate  "  is  unknown,  and  it  is 
indeed  better  that  the  "  zero  error  "  of  a  micrometer 
should  be  something  distinctly  readable,  in  order  that  it  may 
be  as  distinctly  corrected. 


WATER  HAMMER  IN  HYDRAULIC   MACHINERY. 

Everyone  is  familiar  with  the  shock  which  may  be  commu- 
nicated to  a  water-pipe  when  a  tap  at  the  end  of  it  is  suddenly 
closed  ;  and  no  doubt  it  is  generally  known  among  our  readers 
that  this  phenomenon  is  utilised  in  the  hydraulic  ram  for 
forcing  water  to  a  very  much  higher  level  thin  that  from 
which  it  started.  There  are  two  principal  facts  which  enter 
into  the  phenomenon,  namely,  the  momentum  of  a  moving 
pipeful  of  water,  and  the  infinitesimal  compressibility  of  water 
in  the  liquid  state.  If  a  column  or  moving  mass  of  water  in 
a  rigid  pipe  is  gradually  throttled  at  the  outfall,  the  water 
moving  under  a  constant  effective  head,  the  velocity  of  the 
water  in  the  pipe  will  vary  inversely  with  the  section  of  the 
passage  through  the  throttling  outfall.  Thus,  if  the  throttling 
is  done  by  a  simple,  rectangular  sliding  gate  or  sluice  ;  and  if 
when  the  sluice  is  fully  opened  the  velocity  in  the  pipe  is  V  ft. 
per  second,  then  when  the  sluice  is  lowered  so  as  to  expose  a 
passage  of  1/nth  of  the  section  the  velocity  in  the  pipe  will  be 
\  n.  While  closing  the  sluice,  therefore,  the  whole  body  of 
the  water  above  it  will  be  losing  speed  and  momentum.  The 
time  rate  of  change  of  the  momentum  measures  the  effective 
resistance  opposed  to  the  Bow,  and  it  also  measured  the  im- 
pulsive force  exerted  by  the  water  on  the  confining  pipe  aud 
surface  of  the  sluice.  If  a  given  change  in  the  velocity 
of  How  takes  place  the  m  of  the  blo«  excited  by 

the    water   will    vary  inversely  with    the    dee   ocoupied    by    the 

so  that  the  am  is  chocked  the 

erything    which    constrains    it.     Tho 

in  ends  on  the  rate  of  outting  of  the  stream  by 

t  he  e.ite  or  .sluice       Take,  for  example,  a  volume  et    500  cubic 

feel   of  water  moving  with  a  velo  itj  of  LO  fc.  per  second.     If 

the  throttling  take    plai  i  so  rapidly  thai  tl  tiouis 

[in 

10,0001b.  (iiiviro  i 
.'/ 

will  take  place j  while,  if  the  same  ohange  of  speed  is  spread 

over  ■_\ee.   t  he  i in puhe  Will  equal  only  5,0001b. 

These  are  average  forces  ;    for,  as  :i  matter    of    fact,  the  for© 
changes  proportionally  to  the  rate   of   shutting  down  the 
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The  ratio  of  the  maximum  to  the  average  force  depends  oti  the 
design  of  the  Bluice  passage,  as  well  as  on  the  way  in  which  it 
is  closed.  In  practice,  the  maximum  force  will  be  twice,  or  more 
than  twice,  this  average  value. 

If  there  is  an  air  vessel  attached  to  the  pipe  above  the  gate 
the  momentum  of  the  moving  mass  of  water  will  be  absorbed 
Depressing  the  air,  and  as  this  compression  may  be  extended 
over  a  very  much  longer  period  than  that  actually  occupied  in 
moving  the  gate,  the  rate  of  change  "f  momentum — and,  there- 
fore, the  impact  of  the  water — is  very  much  lessened.  The  air 
cushion,  in  fact,  spreads  the  impulse  over  a  longer  time  and 
lessens  its  maximum  force  in  direct  proportion.  To  a  certain 
extent  the  extensibility  of  the  other  constraining  surfaces  act 
in  a  similar  maimer  to  the  air  cushion;  the  only  difference 
between  the  cushioning  effect  of  an  iron  pipe  and  that  of  an 
air  vessel  being  that  the  modulus  of  elasticity  of  the  latter  is, 
to  its  disadvantage  in  this  respect,  many  millions  of  times 
larger  than  that  of  air.  Consequently  the  iron  pipe  cannot 
spread  the  shock  over  so  long  a  time  as  air  can  ;  but,  neverthe- 
less, it  does  produce  a  certain  amount  of  distortion.  The  com- 
pressibility of  the  moving  mass  exerts  a  similar  effect.  Even 
if  air  were  as  dense  as  water,  it  would  not  exert  an  equal 
impact  if  a  moving  pipeful  of  it  were  throttled ;  for  the  air 
would  be  a  cushion  unto  itself,  to  an  enormously  greater  degree 
than  water  can  ever  be.  The  practical  point  in  all  this  is  that 
it  would  be  impossible  to  produce  an  infinite  impact,  even  were 
the  sluice  closed  instantaneously.  There  is  a  limiting  impact, 
depending  upon  the  initial  velocity  of  the  stream  ;  so  that  the 
statement  that  the  stress  varies  inversely  as  the  time  occupied 
in  reducing  the  flow  is  not  strictly  true.  But  it  is  true  enough 
for  engineers,  and  for  ordinary  pipes  and  hydraulic  plant  ; 
and  it  is  true  enough  to  make  it  necessary  to  take  this 
water-hammer  action,  as  it  is  called,  into  account  when  de- 
signing head-pipes  and  sluices  for  turbines.  The  speed  at 
which  the  column  of  water  in  the  head-pipe  is  checked  is  of 
special  importance  in  connection  with  regulation  of  speed 
of  the  turbine  on  a  variable  load.  It  is  often  necessary  to 
exert  a  quick  and  large  check  on  the  flow  of  water  into  the 
engine,  and  it  is  at  such  times  that  the  conduits  and  passages 
are  most  heavily  stressed  by  water  hammer.  Not  uncommonly 
they  are  fractured,  or  the  rivets  are  so  strained  that  wasteful 
leakage  is  set  up.  Already  a  very  large  proportion  of  the  time 
which  can  be  allotted  to  a  governor  to  do  its  duty  is  swallowed 
up  in  the  preliminary  process  of  pulling  itself  together — taking 
up  the  slack.  The  modicum  which  remains  for  the  real  work 
of  adjusting  the  sluice  is  all  too  brief,  and  it  is  little  wonder 
that  the  hydrostatic  stresses  rise  to  or  exceed  the  danger  limit. 
What  is  wanted  is  that  less  time  should  be  occupiied  by  the 
governor  in  making  up  its  mind  to  act,  in  order  that  more  time 
might  be  spent  in  action. 


COUPLED    DRIVING  WHEELS   ON   ELECTRIC   CARS. 

It  has  been  considered  by  some  engineers,  not  without  very 
good  reasons,  that  the  use  of  electromotors  on  tramcars  and 
locomotives  enables  the  wheel  coupling  rod  to  be  dispensed 
with.  The  advisability  of  having  sub-divided  motor  power  on 
each  vehicle,  i.e.,  two  motors  instead  of  one,  is  conceded  alike 
by  those  who  admire  and  those  who  condemn  the  coupler;  but 
there  is  a  difference  of  opinion,  and  a  corresponding  divergence 
in  practice,  as  to  whether  the  two  axles,  on  each  of  which  a 
motor  is  placed,  shall  be  linked  together,  or  left  to  their 
own  devices.  Our  English  practice  is  entirely,  and  European 
practice  is  largely,  on  the  lines  of  uncoupled  motors  ;  but  in 
the  I  nited  Spates  it  seems  that  some  very  excellent  results  have 
been  obtained  with  the  coupler.  Against  coupled  wheels  it  is 
justly  urged  that  the  tractive  friction  and  stillness  of  the  loco- 
motive are  very  considerably  augmented,  especially  where  there 
are  many  curves  or  curves  of  small  radius.  On  this  account  the 
running  expense  is  increased,  because  more  energy  per  ton  of 
rolling  stock  is  consumed.  The  advocates  of  the  coupling  rod 
claim,  however,  that  this  disadvantage  is  more  than  counter- 
balanced by  the  reduced  tendency  to  slipping  and  skidding 
which   result   from  the  use  of  coupled  wheels.     At  first  sight 


it  may  not  appear  that  four  uncoupled  driving  wheels  can 
have  any  less  grip  on  the  rails  than  four  coupled  drivers 
have,  since  the  distribution  of  wheel  loads  is  not  affected 
by  the  use  of  the  coupler.  As  a  matter  of  fact,  however, 
there  are  properties  of  an  electromotor  which  tend  to  vitiate 
such  an  argument  If  the  wheels  are  uncoupled,  then  each 
in  itor  can  race  independently  ;  and,  at  the  same  time,  the 
racing  of  either  of  them  depends  on  the  grip  of  only  two 
wheels.  If  the  wheels  are  coupled  racing  depends  on  the  grip 
of  all  four  wheels,  and  both  motors  must  race  if  either  does. 
Supposing,  in  the  first  arrangement,  a  jolt  or  a  greasy  bit  of 
line  lets  one  motor  start  racing,  immediately  all  the  strain  and 
tractive  effort  are  thrown  on  the  other  motor,  which,  having  all 
the  work  to  do  with  only  two  wheels,  starts  racing  too.  The 
consequence  is  that  if  the  car  is  on  a  very  stiff  gradient,  as  it 
was  in  an  experimental  trial  in  America  recently,  ''when  the 
wheels  once  starts  to  slip  the  car  immediately  slides  to  the 
bottom  of  the  incline,  although  the  wheels  continue  to  revolve 
in  a  direction  to  take  the  car  up  the  grade."  But  if  the  motors 
are  coupled  the  sudden  reduction  of  the  grip  of  one  pair  of 
wheels  will  not  upset  the  distribution  of  power  between  the 
motors,  so  that  the  chances  of  a  general  slip  are  reduced  very 
considerably. 

Such,  in  brief,  is  the  evidence  for  and  against  the  use  of 
coupled  wheels  on  electric  cars.  As  to  which  is  the  better  plan 
can  only  be  settled  by  careful  practical  balancing  of  the  gain 
and  loss  by  each  ;  setting  the  reduced  slip  and  the  augmented 
tractive  power  against  the  increased  stiffness  and  rail  friction. 


ON    SLOW    CHANGES    IN    THE    PERMEABILITY 
OF    IRON. 

BY    W.    31.    MORDEY. 

This  subject,  introduced  by  the  article  of  Mr.  Partridge  and 
Prof.  Ewing  in  The  Electrician  of  December  7th,  is  of  consider- 
able interest. 

For  several  months  I  have  been  investigating  it  in  connec- 
tion with  the  manufacturing  work  of  the  Brush  Electrical 
Engineering  Company,  and  as  the  results  obtaiued  have  some 
scientific  and  engineering  interest, they  have  been  communicated 
to  the  Royal  Society.  Under  the  circumstances,  I  cannot  go 
into  the  matter  at  all  fully  ;  but  I  may  say  that  the  tests,  so 
far  asthey  have  gone,  lead  to  the  following  conclusions : — 

1.  The  effect  is  not  fatigue  of  the  iron  caused  directly  by 
repeated  magnetic  reversals;  it  is  not  "  progressive  magnetic 
fatigue." 

2.  Neither  magnetic  nor  electric  action  is  necessary  to  its 
production. 

3.  It  is  a  physical  change  resulting  from  long  continued 
heating  at  a  very  moderate  temperature. 

4.  It  is  greater  if  pressure  is  applied  during  heating. 

5.  It  is  not  produced  when  the  iron  is  allowed  to  rise  more 
than  a  few  degrees  above  the  ordinary  atmosphere. 

6.  It  is  similar  to  the  effect  produced  by  hammering, 
rolling,  or  by  heating  to  redness  and  cooling  quickly. 

7.  The  iron  returns  to  its  original  condition  on  reannealing. 

8.  It  does  not  return  to  its  original  condition  if  kept  unused 
and  at  ordinary  atmospheric  temperatures,  whether  the  periods 
of  rest  are  short  or  long. 

The  practical  outcome  of  the  matter  is  that  transformers 
should  bo  made  larger,  more  costly,  and  less  efficient  if  it  is 
di  -hi  d  to  avoid  this  effect ;  or  that  the  increase,  when  it  occurs, 
should  be  endured.     The  latter  appears  the  preferable  course. 

The  importance  of  this  effect  may,  perhaps,  be  over-esti- 
mated. It  is  not  nearly  as  important  as  it  would  have  been  a 
few  yearB  ago,  before  the  magnetising  losses  had  been  reduced 
to  their  present  very  low  values.  If  the  percentage  loss  be 
confused  with  the  percentage  increase  of  percentage  loss,*  a 
grave  misapprehension  may  arise.  This  distinction  must  not 
be  overlooked.  For  instance,  the  40  per  cent,  increase  on 
which  you  comment  is  really  only  0'388  per  cent.  :  that  is,  40 
per  cent,  of  0-97  per  cent. — enough  for  regret,  certainly,  but 
not  enough  for  alarm. 


*  As  in  the  Editorial  Note  of  December  7th. 
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In  the  interests  of  technical  journalism  I  wish  to  protest 
against  the  sneering  references  to  "alternate  current  experts," 
by  which  this  matter  was  editorially  introduced  to  the  readers 
of  The  Electrician,  and  to  the  ungenerous  comparison  suggested 
between  two  classes  of  workers.  Such  utterances  do  not 
advance  knowledge  or  tend  to  any  useful  ressult.  In  this 
instance  they  were  singularly  ill  advised.  The  Eltctrician  does 
not  go  so  far  as  to  say  we  should  not  test  our  own  apparatus — 
we  may  do  that  if  we  will,  but  we  should  send  "  a  few  data 
from  which  such  men  as  Prof.  Ewing  may  be  able  to  extract 
some  scientific  deductions."  Then,  in  the  same  issue  appears  a 
sample  result  submitted  by  an  electrical  engineer  to  Prof. 
Ewing,  with  a  wrong  deduction  by  the  latter — certainly 
scientific  men  must  pray  to  be  delivered  from  such  friends  as 
the  writers  of  The  Electrician  editorials. 


OPEN  CIRCUIT  LOSSES  IN  TRANSFORMERS. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir:  The  following  extract  from  a  long  series  of  experi- 
ments upon  a  2,000-watt  AVestinghouse  transformer  bears 
out  some  of  Dr.  Fleming's  remarks  in  your  issue  of  the  14th  inst. 

On  April  20th  last  the  transformer  in  question  was  tested 
cold  at  10  a.m.,  for  open  circuit  loss  ;  its  average  temperature 
during  test  being  16°C.  At  4  p.m.,  or  six  hours  from  start,  it 
was  again  tested  ;  its  average  temperature  being  50°C. 

The  results  show  that  the  losses  were,  after  six  hours'  run- 
ning, smaller  than  at  the  commencement  by  about  4  per  cent. 
The  transformer  was  well  wrapped  up  in  non-conducting 
material  during  the  six  hours  so  as  to  stop  radiation. 

In  addition  to  correct  data  as  regards  temperature,  the 
form  of  the  curves  is  most  important,  and  this  is  for  the  same 
alternator  a  function  of  its  load. — Yours,  &c,      E.  Wilson. 

Siemens'  Laboratory,  King's  College,  W.C., 
December  15,  1894. 


THE    PHYSICAL    SOCIETY. 

At  an  ordinary  meeting  of  the  Physical  Society  at  Burlington 
House  on  the  14th  inst.,  Prof.  Rucker  in  the  chair. 

A  Paper  by  Prof.  W.  E.  Ayrton  and  Mr.  H.  C.  Haycraft,  on 
"Student's  Simple  Apparatus  for  Determining  the 
Mechanical  Equivalent  of  Heat.'' 
was  read.  In  this  Paper,  the  authors  describe  the  construc- 
tion and  use  of  an  apparatus  which,  when  used  with  a  good  com- 
mercial  ammeter,  voltmeter,  thermometer,  and  watch,  would  give 
the  value  of  the  mechanical  equivalent  of  heat  correct  to  1  per 
cent,  without  any  corrections  having  to  be  made,  and  without  any 
special  manipulative  skill  being  required  on  the  part  of  the  observer. 
The  measurements  to  be  made  were  as  follows  : — («)  The  value  of 
the  constant  current,  passed  through  the  resistance,  (h)  The 
average  value  of  the  potential  difference  between  its  terminals, 
(c)  The  mass  of  water  heated,  to  which  must  be  added  the  water 
equivalent  of  the  containing  vessel,  resistance  coil,  and  stirrer. 
(<l)  'Hie  rise  of  temperature  of  the  water.  (e)  The  time 
during  which  the  current,  is  passed.  With  the  excellent  elec- 
trical measuring  instruments  now  obtainable  it  is  possible  to 
measure  either  current  or  pressure  with  an  accuracy  much 
greater  than  I  per  cent.  Tim  mas  ,.|  the  water  was  2,000 
cubic  centimetres,  and  could  be  measured  with  considerable 
>.    and    the  water    equivalents   were   small.     The   change 

of  temperature  must  either  be  fairly  large  or  the  therm eter  \  ery 

sensitive  and  the  stirring  very  efficient.  There  is  a  certain  mini- 
mum time   required,    with  a dinary  Btop  watch,   to  give   the 

required   accuracy,   and    the   ratio   of    the    heat    lost    to    the    heat 
ited  during  the  experiment  must   be  kept  equal  to  ti 

hahle  error   m    the    til r  temperature   measurement.      [1    irai 

shown  by  calculation  that  as  the  area  of  surface  of  the  vessel 
varies  ae  the  »rd  power  of  the  mass  of  the  water,  the  error  is  pro 
portional   to  the  6th   root  of  the  me        hence,  ii  the  number  of 

watts  available  is  doubled,  the  i racj  ol  thi    i  cperiment  is  only 

■    kbout  \  ih.      The   I  hi  i  no tei   u  ed   w«      i  iduated    in 

!0l  h     oi    a    di  gree,    the    rise  ,.t    temperatun  hould  be 

3-87    in  -iiim.  '..'Usee.      The  iime  actuallj  adopted  was  2min.     The 

i     I ..in 

thick  ami  .'.II .  Ion.-.  I 

held  togethei  I  fh  i  stirrer.    1  he 

I  he   en,  |,    lit     ,.     . 


and  watts  about  200.  The  heating  surface  was  about  00  sq.  inches, 
the  vessel  was  a  thin  glass  beaker.  The  size  of  the  flexible  con- 
nections and  stout  copper  wires  by  which  they  were  connected  to 
the  resistance  was  chosen  with  the  intention  that  there  should 
neither  be  heat  received  or  heat  lost  on  account  of  these  connec- 
tions, the  rise  of  temperature  in  the  wires  being  about  equal  to 
that  of  the  water.  The  water  equivalent  of  the  glass  up  to  the 
water  level  was  37  grammes,  and  of  the  manganin  strip  10.  The 
following  is  a  sample  experiment.  Time  120  seconds.  Initial 
temperature  18  '40,  final  22  02,  rise  3  62,  amperes  30,  mean  volts 
8634.  Calories  per  watt  second  0"2383.  The  mean  of  nine  experi- 
ments was  0"2375,  and  the  average  deviation  from  the  mean  O'OOl, 
or  0'42  per  cent.  The  equivalent  in  ergs  of  one  watt  second  is 
known  to  within  j>  th  per  cent.,  and  the  mechanical  equivalent  of 
heat  in  ergs  per  gramme  degree  at  15  C.  equals  4 '211  x  10",  or  782 
foot-pounds  per  pound  deg.  F.  at  59°F.  It  is  easy  to  arrange  that 
the  mean  temperature  of  the  experiment  shall  be  equal  to  that  of 
the  air,  but  this  is  not  necessary  to  ensure  the  accuracy  required. 
When  this  was  done  the  result,  779  foot-pounds,  was  obtained. 

A  section  of  the  Paper  is  devoted  to  previous  determinations 
of  the  mechanical  equivalent  of  heat.  The  results  obtained  since 
1879  by  stirring  water  or  by  the  electrical  method  are  tabulated 
thus  : — 

Rowland     (friction),  4  T89   x  107  or  77S. 

Dieterici  (electrical),  4TS80x  107  or  778. 

Miculesen  (friction),  4-1880  x  107  or  778. 

Griffiths  (electrical),  4T92    x  107  or  779. 

The  results  obtained  by  the  students  is  greater  than  the  mean  of 
these  results  by  just  A  per  cent.  The  Paper  concludes  with  a  short 
history  of  the  practical  electrical  units. 

Mr.  GRIFFITHS  admired  the  design  of  the  apparatus,  and  thought 
that  some  such  arrangement  might  yield  very  fair  results.  He  called 
attention  to  several  errors  or  misprints  in  the  table  of  determinations  of 
other  observers.  He  did  not  wisli  tu  criticise  the  results  of  the  authors, 
as  he  quite  recognised  that  the  apparatus  was  intended  for  educational 
purposes.  But  he  disagreed  altogether  with  the  educational  use  of  such 
an  apparatus,  for  it  failed  to  familiarise  the  student  with  the  intelligent 
application  of  corrections.  If  a  student  need,  as  it  were,  only  turn  a 
handle,  and  the  result  comes  out,  he  is  tempted  to  think  th-it  he  is  doing 
good  work  and  would  become  conceited.  In  working  with  such  an 
apparatus  all  his  difficulties  would  be  smoothed  out  for  him.  Mr.  Griffiths 
trusted  that  such  simplification  of  experiments  would  not  extend,  since 
he  thought  that  they  would  do  distinct  harm. 

Prof.  CAREY  FOSTER  thought  that  the  apparatus  was  a  good  example 
of  the  way  in  which  experiments  should  be  devised.  He  objected  to  the 
use  by  students  of  direct-reading  instruments.  Such  instruments  gave  uo 
scientific  information.  He  would  prefer  that  they  should  use  such  an  old- 
fashioned  instrument  as  a  tangent  galvanometer,  or  a  potentiometer  and 
Clark  cell.     He  had  never  given  his  students  direct  reading  instruments. 

Prof.  S. P.  THOMPSON  observed  that  the  preseut  apparatus  afforded  an 
excellent  lesson  in  choosing  the  proper  dimensions  for  an  experiment.  The 
student  gained  in  finding  out  that  he  might  neglect  corrections  under 
certain  conditions.  He  differed  from  Prof.  Carey  Fester  as  to  the  use  of 
direct-reading  instruments.  He  denied  that  they  were  harmful.  Should 
the  student  be  provided  with  other  old-fashioned  instruments  such  as  a 
water-clock  ?  Where  should  the  line  be  drawn  !  Should  he  be  denied  a 
set  of  weights,  and  be  compelled  to  cut  them  out  of  sheet  lead  for  him- 
self ?  Should  he  not  be  allowed  to  time  an  experiment  unless  he  had  made 
his  own  watch  !  Prof.  Thompson  asked  why  the  expression  "  watt-seconds  " 
was  used  throughout  the  Paper  instead  oi  ''joules";  what  precautions 
were  taken  to  calibrate  the  thermometer,  and  on  what  authority  did  tho 
authors  assert  that  the  volt  was  the  ratio  of  the  ohm  to  the  ampere 

Dr.  SUMPNER  described  the  apparatus  which  he  had  been  using  at 
Battersea  for  making  a  similar  experiment.  He  used  a  length  of  flexible 
metal  tubing,  and  passed  a  current  through  it,  and  at  the  Bame  time  kept 
ii  cool  l\  passing  a  stream  of  water  through  il.  The  difference  of  the 
temperature  of  the  water  at  the  two  ends  of  the  tube  was  measured-. 
The  water  acted  as  its  own  stirrer.      lb-  thought   that  i!  necessary  the 

apparatus  could  be  arranged  t"  give  asg 1  results  as  these  of  the  authors. 

It  was  possible  to  eliminate  the  correction  t..i  cooling  bj  arranging  thai 
the  temperature  of  one  end  of  tin-  tube  Bhould  be  a-  much  above  that  of 
the  i'  I-  the  other  end  was  lower.  This  could  be  easily  managed,  as  the 
temperature  of  the  watei  En  m  the  i  kin  n  \t  generally  lower  than  that  of 
the  an.  lb-  differed  from  Mr.  Griffiths  as  to  the  educational  value  oi 
this  experiment.  He  thought  that  it  wa  desirable  that  young  Btudenta 
m.i  be  let  i"  aimple  experiments,  in  which  correction  could  be 
neglected.    Afterwards  t hey  could  proceed  to  take  . 

Prof.   Rl  i'ki'.k    tool    an  intermediate   view   of   the   matter.     It    was 

absurd,  to  put  an  extn i  case,  that  a  student  Bhould  not   be  allowed  to 

olock  until  lie  had   made  one.     If.  in  his  future  work,  he  would 
mereTj   have   (••  use  certain  instrumi  it   that  he 

bould  u  •    them   <     he  If.  on  the 

othei  hand,  he  would  in  the  future  hai  h  instruments, 

li..    bould  be  tau  ht  hi  ■  1 1 1  ma  i  i   I  hem. 

Prol    OTRTOS    n  rep lj     aid  the  to  observe  that 

Central 
upon    determining    the    i hanical  >       Part   of    his 

win  k    wa      I  In  .      using — 

!    be  did  not  D 

•i    .'liui.   how    Wl  ■    I"'   bC 

ill  !     lie  must    tarl      imew  here,     No  ab  loluto  detei  min 
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tin-  ohm  had  I a  made  at  the  Central  Techni  il  College      Thej   accepted 

i8  an  ohm.     The  objecl  of  the  Btudent  in  carrying  out  tin-  present 

nol  to  make  corrections  or  to  learn  how  to  make  corrections. 

Hi    ..'  .....      ..  team  what   was  meant  by  the  [uivalent 

Ee  was  allowed  t<  bj   mea  uring  it  for  himself. 

By  loin    the  i  rue  idea  of  ■■■■ 

of  heat  was  impressed  on  his  mind,     [fapareut  wished   bos  child  to  learn 

he  would  give  him  a  fool  rule,  and   le 
measure  it.     He  would  assume  that  the  foot-rule  was  ri  ;ht,  and  would  no 
more  apply  corrections  than  he  would  use  refined  trigonometrical  methods 

for  making  sucha  measurement.     The  el< nt  can  best  learn 

what  a  thing  means  by  doing  it.  By  all  means  lei  the  student  improve 
the  apparatus.  Mr.  Haycraft  was  a  student,  and  he  had  improved  the 
apparatus  :  but  having  done  so,  he  had  brought  it.  before  the  Physical 
he  had  uot  burned  it.  In  reply  to  a  question  by  Mr.  Inwards, 
Prof.  Ayrton  said  that  the  resistance  was  made  of  manganin,. an  alloy 
which  wa  >  temperature  coefficient,     It  was,  how- 

lite  a  chance  in  practi  e  wh<    bet    urj  sample  of  manganin  would 
have  any  better  temperature  coefficient  than  a  piece  of  platinum. 


BOARD  OF  TRADE  CONFERENCE  ON  TRANSFORMER 
CHAMBERS. 

The  resumed  sitting  of  this  Conference  took  place  at  7,  Whitehall- 
gardens,  yesterday  (Thursday),  Sir  Courtenay  Boyle  presiding. 

Mr.  RADFORD,  surveyor  for  the  parish  of  Putney,  and  Mr.  MARTIN, 
aurveyra  for  the  parishes  of  Streatham  and  TootiDg  in  the  district  of  the 
Wandsworth  Hoard  of  Works,  put  in  plans  showing  the  drains  and  water 
and  gas  mains  in  some  of  the  streets  in  their  districts,  in  which  it  was 
proposed  to  place  transformer  chambers.  They  objected  to  these  chambers 
being  placed  under  the  footways  on  the  ground  that  there  was  not  room 
for  them,  especially  in  view  of  the  probable  widening  of  many  of  the 
streets,  and  the  fact  that  uew  streets  would  be  opened  up  in  some  places. 
There  would  be  no  difficulty  in  obtaining  private  land  for  the  purposes  of 
transformer  chambers. 

Mr.  CRIPPS,  Q.C.,  then  opened  his  argument  on  behalf  of  the  County 
of  London  Company.  First,  he  said,  it  was  absurd  to  suggest  that  there 
was  not  sufficient  space  in  the  roadway  for  the  transformer  chambers.  If 
there  was  at  any  particular  spot  interference  it  was  a  simple  matter  to 
shift  a  foot  or  two  one  way  or  the  other  ;  that  was  always  an  incident 
of  work  under  the  streets.  That  view  was  strengthened  by  the  fact 
that  transformer  chambers  had  been  put  in  without  the  least  difficulty 
in  the  City  of  London,  which  was  much  more  crowded  with  regard  to  its 
underground  passages  than  Streatham  or  Putney.  The  conditions  under 
which  new  works  of  this  kind  could  be  undertaken,  and  the  position 
of  the  Board  of  Trade  with  regard  to  them  was  thoroughly  discussed  by 
Sir  George  Trevelyan's  Committee,  and  the  principle  settled.  The  old  works 
were  always  to  be  protected,  in  the  sense  that  there  was  an  adjustment  to 
be  made  between  the  old  works  and  the  new,  and  the  new  works  were  not 
to  interfere  in  any  way  with  the  old  ;  then,  when  the  new  works  were  laid 
down,  they  were  protected  in  turn  from  interference  by  any  fresh  comers. 
The  County  Council  had  more  than  once  tried  to  upset  those  clauses, 
but  had  uot  succeeded,  and  they  were  retained  as  model  clauses.  Those 
difficulty  where  there  were  two  conflicting  interests.  But  the  question  of 
public  safety  was  the  real  point  at  issue,  and  was  the  one  upon 
which  the  Board  of  Trade  was  really  called  upon  to  decide.  The 
clauses  were  adopted  in  order  that  works  might  be  carried  on  without 
County  Council  had  for  a  long  time  been  raising  the  point  that 
public  companies,  of  whatever  kind,  should  not  occupy  the  soil  of 
the  public  street  without  their  consent,  which  really  meant  without 
paying  for  it.  They  claimed  that  there  was  a  sort  of  public  property 
in  the  streets  and  they  were  not  to  be  used  without  payment,  and 
in  order  to  enforce  that  argument  they  had  always  suggested  that 
too  much  room  was  l>eing  taken  up  which  was  wanted  for  other  purposes, 
and  therefore  companies  coming  in  to  occupy  that  room  ought  to  pay  for 
it.  The  answer  to  this  was  two-fold,  and  was  conclusive.  From  the  com- 
mencement, the  railways,  the  gas  mains,  water  mains,  and  other  mains 
had  occupied  the  public  streets  without  any  compensation  being 
paid,  the  much  sounder  principle  being  adopted  that  those  companies 
should  be  encouraged  to  supply  a  commodity  which  the  public 
wanted  upon  reasonable  terms;  and  further,  the  County  Council  were 
not  the  proper  people  to  deal  with  the  matter.  Control  of  the 
gas,  water,  and  ether  mains  rested  with  the  Vestries  and  not  with 
the  Couuty  Council,  who  only  had  certain  limited  rights  over  the  streets. 
First  of  all,  therefore,  he  said  the  Council  had  exaggerated  the  facts  as  to 
the  question  of  room,  and,  secondly,  they  had  no  authority.  So  far  as 
the  Wandsworth  Board  of  Works  were  concerned  he  met  them  by  saying 
that  they  were  perfectly  entitled  to  raise  objections,  but  they  were  mis- 
taken in  the  view  they  took.  With  regard  to  the  suggestion  that  the 
word  "  boxes  "  in  the  Provisional  Order  could  scarcely  have  con- 
templated such  a  large  -trueture  as  a  transformei  chamber,  as  he 
read  the  words  of  the  Order.  Section  12  it  enabled  them  to  do  30 
with  the  approval  of  the  local  authority.  He  contended  that  a 
required  for  the  purposes  of  directing  and  inn 
trolling  tie-  supply  of  energy,  and  therefore  came  within  the  definition  of 
"I  "box."  The  only  remaining  question  wat  that  of  safety,  and 
upon  thai  he  should  submit  the  evidence  of  the  leading  experts  to  the 
effect  that  the  form  of  chamber  which  they  proposed  to  adopt  would  avoid 
anv  ri.-k  r  other  public  dai 

sir  FREDERICK  BRAMWELL  was  the  first  witness  called  op  behali  oi 
the  Company,  and  examined  by  Mr.  Cripps  ;  he  had  examined  the  draw- 
ings ti   ill''  proposed  transformer  chambers.     In  the  first  place,  he  believed 


a  chamber  of  thi  built  as  il    wt    proposed  to  I"-  built,  having  a 

thickness  of  a  phalte  in  the   lide  walla  intermediate  betwei 
of  brickwork,  and    i   plate  ol    lead  at   the  bottom    wa    a  chamber  which, 
under  ordinary  circumstances,  could  not  receive  gas  from  leakage.      B 
would  suggest  thai  gas,  even  in  very  con  iderable  quantitie  .  gel   ii 
a  chamber  prot  tded  with  a  grating  at  the  top  was  in 
explosive  mixture,  becau  e  il   would  go  out  at  tie-  gratit  g.     It  In.  under- 
stood the  word  ventilation  as  meaning  a  current  of  air  through  the  pine, 
he  thought  ventilation  was  nut  really  needed  there  at  all.  Gas  would  get 
out  by  reason  of  n     levity  at  the  opening  at  the  top  of  the  chamber,  in 
the  same  way  thai  water,  by  reason  of  it-  gravity,  would  get  out  through 
an   opening  at   the   bottom.     When  the  question  of  subways  cat 
before    Parliament     in     1867    he   and   others   went    to   the   subway   in 
Southwark  and  made  openings  in   the  gas   pipes  laid  there.     They  were 
provided   with  an  invention  of   Mr.  An, ell,  analyst  to  the  Mint,   which 
Ige  of   gas    in   the   air.     They    found  by   that    that, 
do    what    they    would,    they    could    not    form    an    explosive    mixture    in 
that    subway.     As  a   rule  they  got  2J,    per  cent.,  and  once   3  per   cent. 
In  the  crown  of  the  subway,  at  intervals  of  100  feet,  were  openings  2ft. 
square,  with  bars  across,  and,  with  the  exception  of  a  small  pipe  up  an 
ornamental  lamp-post  at  each  end  of  the  subway,  which  was  half  a  mile 
long,  these  were  the  only  means  of  escape  for  the  gas.     He  suggested, 
therefore,  with  regard  to  these  transformer  chambers,  that  if  they  proi  Eded 
a  grating  at  the  top  they  might  have  a  considerable  leakage  of  gas  into  the 
chamber,  although  he  did  not  know  how  it  was  to  get  there,  and  there 
would  be  no  danger  of  an  explosion. 

Cross-examined  by  Mr.  Bassett  Hopkins  :  Other  things  being  equal,  an 
explosion  wouH  be  more  violent  in  a  large  confined  space  than  in  a  small 
confined  space. 

Mr.  BASSETT  HOPKINS  :  I  take  it  what  you  rely  upon  is  the  grating 
at  the  top,  and  you  think  they  may  remove  this  pipe  ventilation  they  have 
made  by  an  up-and-down  exhaust  altogether!  A. — It  will  not  do  any 
harm  to  leave  it  in,  and  it  may  satisfy  people  who  have  not  had  the 
practical  experience  I  have  had,  therefore  I  would  advise  them  to  leave 
it  in. 

Do  you  regard  it  as  an  essential  condition  that  these  chambers  should 
be  gas-tight  and  water-tight  ?  A. — In  the  way  of  explosions,  no.  In  the 
way  of  convenience  and  for  the  working  of  the  company's  business,  I  do. 

Cross-examined  by  Mr.  Earl,  WITNESS  said  he  advocated  a  grating 
flush  with  the  street,  and  he  did  not  think  there  would  beany  danger  from 
water  running  into  the  chamber.  Any  inconvenience  from  that  would  be 
obviated  by  placing  a  pan  with  a  drain  pipe  leading  from  it  under  the 
grating.  Any  gas  given  off  by  electrolysis  would  be  very  small  indeed  in 
quantity.  He  thought  the  chambers  might  just  as  well  be  placed  under 
the  roadway  as  under  the  footway,  and  he  did  not  think  any  damage  to 
the  structure  was  to  be  feared  even  from  the  passing  of  steam  rollers  over 
it.  He  doubted  that  the  lead  at  the  bottom  would  be  more  liable  to 
waste  away  than  asphalte,  or  any  other  material,  as  Prof.  Robinson  had 
suggested.  Water  had  got  into  the  conduits  of  the  Knights) iridge  Com- 
pany, of  which  he  was  a  Director,  and  the  bare  copper  conductors  were 
submerged  ;  but  the  only  result  was  that  they  found  they  had  been  boiling 
the  water  in  a  particular  part  of  the  conduit  for  an  hour  or  two. 

By  the  Chairman  :  There  was  the  possibility  of  the  eartli  over  the 
transformer  chamber  becoming  charged  at  a  different  potential,  although 
it  was  difficult  to  understand  how  it  could  occur  with  a  properly  constructed 
chamber.  He  did  not  anticipate  as  much  danger  from  that  as  there  was  of 
a  train  running  off  the  line  or  of  an  ordinary  boiler  bursting. 

Prof.  S.  P.  THOMPSON,  examined  by  Mr.  Cripps,  agreed  with  Sir 
Frederick  Bramwell's  evidence  as  to  the  safety  of  the  means  provided  for 
the  prevention  of  gas  leakage  into  the  chambers,  and  for  its  getting  out 
again  if  it  should  get  in.  In  order  to  prevent  the  gas  from  ascending 
through  it,  the  air  outside  the  chamber  must  be  raised  to  a  temperature 
nearly  three  times  as  great  as  that  of  boiling  water. 

By  Mr.  Earl :  If  the  transformer  chambers  were  placed  above  ground 
on  private  property  there  would  be  no  difficulty  with  regard  to  ventilation. 
On  the  other  hand,  they  would  be  more  exposed  to  the  public.  It  would 
not^be  advantageous,  upon  other  grounds  than  those  of  expense,  to  have 
fewer  transformers  of  larger  size.  It  was  more  convenient  to  regulate  the 
pressure  through  a  small  district  than  through  a  large  one,  and  in  case  of 
mishap  the  inconvenience  of  loss  of  light  extended  over  a  smaller  area. 

By  Major  Cardew  :  Apart  from  the  question  of  the  light  being  interfered 
with,  the  danger  to  the  public  in  the  case  of  a  breakdown  would  be  much 
less  witli  a  small  chamber  than  with  a  large  one. 

Dr.  FLEMING  being  called  and  examined  by  Mr.  Cripps,  said  he  was 
conversant  with  the  proposed  method  of  constructing  the  transformer 
stations,  and  he  did  not  consider  these  would  entail  risk  to  public  safety. 
It  would  be  practically  impossible  for  gas  to  enter  the  chambers  with  the 
construction  proposed,  and  if  it  did  leak  in,  he  agreed  with  Sir  Frederick 
Bramwell  that  the  gas  would  immediately  go  upwards. 

Cross-examined  by  Mr.  Bassett  Hopkins,  Witness  agreed  in  the  opinion 
that  if  the  chambers  were  heated  there  would  be  a  current  of  air  set  up. 
Asked  if  he  deemed  the  heating  of  the  chambers  an  advisable  precaution, 
he  said,  the  chambers  heat  themselves  to  some  extent,  and  that  thi 
set  up  a  ventilation.  He  thought  the  general  temperature  wauld  be  about 
120°  centigrade,  which  would,  of  course,  assist  in  mixing  up  the  gas  to 
-on \tent. 

To  Majoi  Cardew  the   WITNESS   replied  that  if   the 
perly  laid  the  transformer  chambers  would    be  perfectly  tight.     Of  course, 
it   was  within  possibility  that  a  crack   might  happen  through  which  gas 
might  come  in,  but  with  the  proposed  method  of  construction  that   wa 
very  unlikely. 

In  reply  to  Mr.  Cripps,  the  WITNESS  admitted  that  the  risk  of  gas  getting 
i  be  tc    Hue  extent  ininin ii -e.  1  t>y  means  of  the  stuffing-boxi 
uld  be  brought  through  what  were  called  "  glands."   Thi- finished 
the  witne 
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Mr.  CRIPPS  asked  tlie  opinion  of  the  Chairman  as  to  the  advisability  of 
bis  calling  evidence  from  Dover  and  other  places  in  regard  to  the  construc- 
tion and  use  of  transfoi  mi  r  chambers. 

The  Chairman  did  not  deem  it  advisable. 

Mr.  LAWSON,  Engineer  and  Manager  to  t he  County  of  London  and 
Brush  Company,  was  examined  by  Mr.  Cripps.  The  Witness  referred  to 
the  plan  put  in,  and  explained  the  position  of  the  transformer  stations  in 
St.  Luke's.  The  plan  there  adopted  did  not  interfere  with  the  existing 
system  of  Laid  pipes,  because  notices  had  been  given  of  the  proposed  posi- 
>:  of  the  transformer  chambers.  In  St.  Luke's  parish  the  local  surveyor 
idled  ;  aud  in  regard  to  Wandsworth,  there  need  be  no  difficulty, 
because  the  Company  were  prepared  to  vary  the  positions  of  the  chambers 
to  suit  the  circumstances.  Adjustment  in  such  matters  was  always 
possible,  and  almost  always  done.  The  same  method  of  construction  as 
now  proposed  had  beeu  followed  at  Dover  and  at  Bournemouth.  In  both 
these  cases  it  was  a  company  which  laid  the  system,  and  in  both  cases  the 
transformer  chambers  were  laid  beneath  the  footways. 

To  Mr.  Bassett  Hopkins,  WITNESS  explained  that  the  experience  at 
Bournemouth  had  beeu  about  a  year. 

This  closed  the  case  for  the  Company. 


MR.  BASSETT  HOPKINS'  REPLY. 
Replying  to  the  whole  case,  Mr.  BASSETT  HOPKINS  said  there  had 
been  points  raised  by  Mr.  Cripps  which  ueeded  clearing  up.  The 
Chairman  had  had  presented  a  great  deal  of  scientific  evidence, 
and  the  most  be  could  claim  on  that  section  of  the  subject  was 
that  the  evidence  of  the  experts  had  differed.  Scientific  men  of 
known  and  admitted  eminence  had  expressed  the  opinion  that  the 
proposed  system  of  ventilation  was  unsatisfactory;  and  that  if  not 
altogether  impossible  it  was  yet  very  difficult  to  frame  any  efficient  system 
of  ventilation — the  term  "ventilation"  being  taken  as  meaning  a  means 
for  preventing  a  possible  explosion.  Of  course  the  Board  of  Trade  must 
come  to  a  conclusion  which  set  of  experts  was  correct,  but  he  pointed  to 
the  fact  of  discrepancies  of  judgment  in  scientific  men  of  established  and 
equal  eminence.  And  the  same  conclusion  was  forced  upon  him  in  regard 
to  making  the  transformer  chamber  gas  tight  aud  water  tight,  and  also  the 
danger  of  explosive  con  pounds  and  explosions.  Aud  even  if  the  chambers 
were  erected  gas  and  water  tight  there  was  the  question  of  whether  they 
could  be  so  maintained  ;  and  would  they  be  so  maintained.  He  argued 
that  in  any  case  it  would  be  a  very  expensive  process  of  construction  and 
maintenance,  and,  therefore,  that  there  would  be  great  temptation  not  to 
maintain  the  chambers  efficient.  He  ventured  to  submit  with  respect 
that  the  Board  of  Trade  would  not  assume  the  responsibility  in  this 
matter  when  such  eminent  experts  so  distinctly  differed.  Mr.  Bassett 
Hopkins  could  not  pass  over  a  contention  by  Mr.  Cripps  at  the  outset  of 
the  inquiry,  to  the  effect  that  the  Company  had  a  claim  to  the  principle  of 
the  proposed  works,  under  Clause  12  of  the  Electric  Lighting  Confirmation 
An  of  1892  (County  of  London  Order).  But  Mr.  Hopkins  contended  that 
that  was  an  unreasonable  construction  to  put  upon  the  phraseology  of  that 
clause,  and  he  believed  that  neither  Parliament  nor  the  Board  of  Trade 
ever  contemplated  such  a  construction.  Mr.  Hopkins  proceeded  to  argue 
in  detail  that  the  term  "  street  boxes  "in  the  <  Irder  was  never  intended  to 
i  mean  such  structures  as  the  present  day  transformer  chambers. 
Certainly,  those  gentlemen  who  advised  the  local  authorities  at  the  time 
never  dreamt  of  such  a  rendering  of  the  phraseology,  and  did  Mr.  Cripps 
now  suppose  that  he  was  going  to  secure  the  sanction  of  the  Departmeut 
for  these  transformer  chambers  without  the  imposition  of  conditions  ?  On 
the  contrary,  the  very  fact  of  there  being  such  an  array  of  evidence  produced 
went  to  showthe  need  of  conditions  being  im]  osed.  All  who  remembered  the 
General  Ait  of  13  8,  and  the  subsequent  legislation,  down  to  the 
Provisional  Order  now  in  question,  would  agree  that  the  Company  now 
proposed  an  absolutely    new  departure     a   departure  upon  which  I'arlia- 

nt   had  had  no  opportunity   of  discussion,  or  of  pronouncing  as  to  the 

i     blic  poli       ind  expediency.     He  suggested  thai  this  was  not 

a  fair  policy,  it  was  not    a   policy  which   should  be  encouraged,  and  that 

there  ought  to  be  i portunitj  afforded  I'm    fair  and  proper  discu    ion. 

Hi            anal   olutely  opposite  view  ol   the  law  to  that  enunciated  by  Mr. 
I  Yipps.  and  instead  ol    eein     anj   nested  interest     in   hai  ing    thi   e   trail 
Eoi  mi  i    i  hai  ibei       ubjeel    to    regulat  ion      he  held  I  hat    1 1"'   law    on    the 
matter   was  agaiust    thi  I      and    lie  was  not   sure  that  an 

"'   would   not   lie  ii   i  he  i ' pany  sou  ;ht    to  exercise  it     powei 

Bui      o  far  a  erned,  he   had    uch  i  onfidi  tice  in  the  Board 

■   thai    hi    'ii  I    uol    1 1   nt     he  London  '  !oun1  j   i  !ouncil   would  be 

to   test    the  que  ti i  law,  but    would  rather  leave  the  whole 

in  ittei  in  tin   ham     ol   the  Board  of  Trade. 

P  u  respect  ol  the  ownership  of  the 

dr.  BASSETT  HOPKINS  argued  thai   the  sole  right   oi 
ship  was  by  law  vested  in  tin  certain  powers  held  by 

ti  i  ..i   l  rade  I  i  illov,  the  introdui 
the  pi  in.  iple  ll  foi  mei  chambei  t  were  to  be  pei  mil  ted 

undefi I   and  |i  |  I  London 

U 
Such  .i  que  I  ion  >■  as  not  a  fil      ue  for  an  a  was  one, 

mi  ln'i ,  foi  t'o,  i  ] t  time  in  hit  i  oi  j  ii  was 

l  ma        i     -  i.  i.  ■    i  l.  my   in     leave, 

.vithout  giving  him  an  opporl 

pen  M  ion.     II mittcd   I  lial    tha  I     iw  whi  I 

the  Board  ol   Ti  <  le  would  aol    i  ike  the  i  c  pon  ibilitj  ol  dei  iding.     Ii   the 

i  i  .  bambers  as 

propo  i-l   in  the    treet»,  the  mat  ei     houl  i  fore  Pari i  I      i  that 

i      i  ilature 
ippoi  i  unitj  ol 
1 


hundred  or  so  of  these  chambers,  but  ultimately  it  would  devolop  into 
thousands  of  transformers  throughout  the  metropolis.  This,  if  carried  out, 
would  impose  an  enormously  increased  obligation  on  the  London  County 
Council,  and  an   enormous   increase   of  cost    to    the    ratepayers.     Such  an 

incre i  re  pon  ibilitj  to  the  Council,  and  of  outlay  to  the  [public,  ought 

not  to  be  caused  except  by  the  authority  of  Parliament,  especially  ifta 
having  it  shown  that  it  was  proposed  only  to  save  expense  to  the  Company 
t  hemseh  es. 

Air.  EARL,  mi  behalf  of  the  Wandsworth  Local  Board,  followed  on  the 
same  linn  i  Mr  Ba  sett  Hopkins,  and  reiterated  the  objections  his  Board 
had  to  the  chambers,  as  .stated  in  his  opening  speech.  He  opposed  on  the 
grounds  of  danger  of  explosions  :  possible  presence  of  water  in  the 
chambers  ;  public  danger  of  having  the  chambers  in  roadways;  the  in- 
fringement of  the  rights  of  adjacent  owners  ;  and  the  contact  with  gas 
and  water  mains.  As  an  alternative  scheme,  he  suggested  the  erection  of 
the  chambers  on  private  ground,  which  his  witnesses  had  shown  was 
mi  il\  obtainable,  or  their  erection  above  ground.  The  whole  question  was 
one  of  saving  expense  to  the   Company. 


THE  CHAIRMAN'S  DECISION. 

Sir  COURTENA.Y  BOYLE  then  said :  I  think  it  might  be  convenient  if 
I  stated  now  what  is  the  nature  of  the  advice  which  I  propose  to  give  to 
the  Board  of  Trade.  I  cannot  be  certain  that  my  advice  will  be  taken, 
but  the  ultimate  decision  of  the  Board  of  Trade  will  be  made  in 
writing.  I  have  no  power  to  say  what  construction  will  be  put 
upon  the  Provisional  Order.  The  clause — the  Works  Clause — was 
settled  by  Parliament,  and  the  Board  of  Trade  did  not  then  con- 
template that  the  term  "  street  boxes "  would  be  extended  to  mean 
transformer  chambers.  But,  although  that  was  not  contemplated  by 
the  Board  of  Trade,  it  does  not  in  the  least  follow  that  the  word  "  street 
box"  in  the  Provisional  Order  does  not  mean  and  include  the  transformer 
chambers.  There  is  a  great  deal  to  be  said  for  the  view  that  it  does,  in  the 
words  "  controlling  energy."  That  is  exactly  what  is  done  iu  the  trans- 
former chamber — the  energy  is  controlled  ;  it  is  altered  from  2,000  volts 
to  100  volts.  But  I  am  in  this  difficulty,  that  if  in  the  Provisional  Order 
the  words  "  street  box "  does  not  include  and  mean  "  transformer 
chamber,"  then  the  Company  have  no  right  here  at  all.  nor  am 
I  the  proper  person'  nor  the  Board  of  Trade  the  proper  authority 
to  settle  the  objections  of  the  London  County  Council.  If  there  is  no 
power  given  by  the  Provisional  Order  to  go  under  the  streets  for 
the  purpose  of  constructing  transformer  chambers,  then  nothing  that  the 
Board  of  Trade  can  do  can  give  that  power.  The  Board  of  Trade  have  no 
power  to  give  the  undertakers  any  rights  as  regards  the  public  streets 
wdiich  are  not  given  in  the  Provisional  Order.  Aud,  therefore,  unless  the 
word  "  box  "  includes  "  transformer  chamber  "  it  seems  to  me  that  the 
procedure  to  prevent  the  use  of  these  transformer  chambers  must  be  taken 
before  some  other  tribunal  than  the  Board  of  Trade.  That  ben 
behoves  me  to  act  as  if  the  word  "box"  does  include  and  mean 
former  chamber."  I  noticed  that  on  the  point  of  whether  the  London 
County  Council  should  go  for  au  injunction  or  not.  Air.  Bassett  Hopkins 
said  with  the  politeness  which  always  characterises  him,  that  the  County 
Council  would  be  dad  to  leave  it  to  the  Board  of  Trade.  Hearing  in 
mind  that  representation,  1  propose  to  base  my  advice  to  the  Board  of 
Trade  on  the  assumption  that  the  work  "box"  includes  "transformer 
chamber." 

The  next  question   is   in  respect   of  the  public  safety  in  a  system   of 
supply  which  includes  the  use  of  transformer  chambers  under  the  streets, 
and  upon  that   point   my  advice  will  be  based  upon  the  assumption  that 
against   the  transformer  chambers  has  not   been  made  out.     A- 
long    a.^    a    high  ti  im    of    supply    is    allowed    at    all,   it    i 

allowed  on  the  condition  of  the  ed  under 

the     treets  so  as  to  sati  fj    the   Hoard  of  Trade.  i     have 

promised  to  list  i   ental  tons  I  ba! 

the  Countj  I  louncil,  or  by  the  Wandsworth  or  am  other  Local  Boards,  as 
to  such  improvi 

r  cai !      but,  1  n  idem  8 

laid   In  i I  linVj    bold     ad    id'     e  the  Hoard  of 

Trade,    th  it    tra  isfot r   cha  ii!  he  so 

j  free  from  i  isk  th  it  it  does  be  Board 

ol   trade  to  veto    heii 

Then  come    the  q tion  of  within  what  limits  they  arc  to  be  used 

And  upon  that  point  I  am  immensely  impre  i  imeni  of  Mr. 
Ba  i'  Hopkins.  We  are  threatened  with  a  large  number  of  these  trans- 
fer  i  chambei        I  see  no                          the  Engineer  to  the  i  lompany 

as  to  the  number  which  the!  lompany  will  a-k  for.     Now,  it  appears  to  me 
apparently  unlimited   uuuiber  of  transformer  chambers  Buch  as 
ol    u  ier   of  the  let  ■    which    the 

authoritii  iot  >  intern 

ird  ol  Tra-lc  did  not  contemplate.      ' 

i  the  \  iew  that   the  user  of 

i  .i  ul.'d, 

.:u  I  that  the  trai  I.  mid  be  placed  win  n 

au  •■  mi .ii  j  Inte  fei  euce,     I    I  hei  e  is  any  pari  m  to  a 

particulai  trai  to  be  placed  ,vl 

n  on   hi   aol    i  i  be  placed,  I  lie  appe  i    i 

have  in  be  i  on  idered  as  it  i  I  I  4 

hall  not  oppo  i  under 

hestn 

r  HOPKINS  a  i.oii   i  ler  the 

ill  I  he 

CHAIRW  hat  he  would. 

'J'h 
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Below  we  give   the  respective  pleadings  of  the   London  Comity 

unty  of  London  and  Brush  Provincial   Eleotrii 

Light i  ompany,  as  laid  before  the  Board  of  Trade  to  adjudicate 

HI""' 

Case  of  (he  London  '  'ouni 

nd  : — 

1.  Thai  the  transformer  chambers  e  used  bj  the  Coi 

I   to  be  constructed   under  i  be    1 1  e< 
unless  i  "•"  that  in  any  particular  case  it   is  indispensable  to 

■  there. 

2.  Tii  hambers  are  not  necessary  to  the  carrying  on 
of  the  i                      isiness. 

3.  That  such  transformer  chambers  would  be  detrimental  to  the  use  of 
pipes,  wires  and  sewers  in  the  streets,  and  will  be  ructions  to 
such  pipes,  wires,  and  sewers,  and  will  in  practice,  notwithstanding  any 
conditions  which  may  he  imposed  upon  the  Company,  necessarily  involve 
expensive  modinc 

4.  That  such   transformer  chambers  would  be  a    source  of  danger  to 

passing  along  the  streets,  would  greatly  increase   the  number  of 
ns  and  accidents,  and  would  be  dangerous  to  workmen  and  others 
ihem. 

0.  That  the  construction  of  such  transformer  chambers  would  also 
interfere  with  the  construction  of  future  street  widenings  and  street 
improvem 

6.  That  the  use  of  such  transformer  chambers,  to  the  large  extent  to 
which  their  admission  as  a  principle  would  necessarily  lead,  would  he  very 

-sing  to  the  puhlic  authorities,  in  the  exercise  of  their  duties,  and 
could  not  but  involve  them  in  much  expense  for  the  purpose  of  super- 

7.  That  from  the  experience  obtained  by  accidents  which  have  occurred, 
and  from  the  difficulty  of  ventilating  such  transformer  chambers  and  their 
constant  liability  to  flooding  and  to  percolation  from  gas,  water,  &c,  and 
the  very  explosive  character  of  high-tension  currents  when  not  properly 
ventilated,  the  construction  of  such  transformer  chambers  would  be  most 
detrimental, 

8.  The  Council  maintain  that  the  proposed  use  of  the  streets  is  purely 
one  of  saving  the  Company  expense,  and  that  the  Company  should  not 
be  allowed  to  increase  their  dividends  by  utilising  the  streets  instead  of 
acquiring  h  >uses,  cellars,  gardens  or  courtyards  for  the  purpose  of  such 
transformer  chambers. 

December  7,  1894.  

of   the   Cmmty  of    London    and    Brush    Provincial    Electric 
Lighting  Company. 
The  i  lompany  contends  : — 

1.  In  reply  to  paragraph  2,  that  the  transformer  chambers  proposed  to 
be  used  by  them  are  not  only  necessary  but  essential  to  the  carrying  on  of 
the  Company's  business. 

2.  In  reply  to  paragraph  1,  that  the  construction  of  such  transformer 
chambers  under  the  streets  and  footways  is  in  accordance  with  the 
practice  heretofore  adopted  with  the  approval  of  the  Board  of  Trade  and 
many  local  authorities,  and  is  the  most  convenient  place  having  regard  to 
(1)  the  safety  of  the  public  ;  (2)  the  convenience  of  the  customers  :  and 
(3)  the  convenience  of  access  for  workmen  and  others. 

3.  In  reply  to  paragraph  3,  that  such  transformer  chambers  would  in 
no  way  be  detrimental  to  the  use  of  pipes,  wires,  and  sewers  in  streets,  or 
serious  obstructions  to  such  pipes,  wires,  and  sewers,  or  involve  expensive 
modifications.  A  larger  number  of  transformer  chambers— in  many  cases 
of  far  greater  dimensions  than  those  proposed  to  be  constructed  by  the 
Company — have  been  constructed  under  footways  and  streets  without 
detriment  to  the  use  of  pipes,  wir^s,  and  sewers,  or  any  serious  obstruction 
to  the  latter,  anil  any  modifications  of  existing  pipes,  wires,  and  sewers 
required  have  been  carried  out  by  the  "undertakers"  under  the  Provi- 
sional Order,  in  accordance  with  the  terms  thereof.  The  Council  are  not 
owners  of  pipe-  oi  wires  or  of  any  sewers  but  the  main  sewers,  and  there 
is  no  ground  for  the  suggestion  that  the  transformer  chambers  will  either 
interfere  with  the  use  or  be  a  serious  obstru  main  sewers. 

4.  In  reply  to  paragraph  4,  the  I  that  the  transformer 
chambers,  wherever  placed,  are  no  source  of  danger  to  the  public  provided 
reasonabli  are  taken  in  constructing  the  chambers  and  con- 
necting the  machinery  and  mains,  and  that  if  supplied  with  a  grating  at  the 
top,  a-  proposed  by  tic  <  'ompany.  tic   |  roposed  tr  rasformer  chamb 

in  no  way  be  a  source  of  danger  to  pel  tlong  the  strec 

workmeu  aud  others  using  them. 

5.  In  paragraph  5  the  Council  say  that  such  transformer  chambers 
would  interfere  with,  the  construction  of  future  strc 

improvements.  The  Company  state  that  their  mains  and  transformer 
chambers  will  not  interfere  with  any  such  in  ireover, 

that  the  exercise  of  the  powers  given  to  the  Coinpam  oal  Order 

should  not  tie  interfered  with  simply  on  the  suggestion  that  it  some  future 
date  it  may  become  desirable  to  widen  or  improve  any  particular  street 
for  reasons  which  do  not  at  present  exist. 

6.  The  Council,  in  paragraph  6,  say  that  the  use  of  such  chambers  to  the 
large  extent  to  winch  their  admission  as  a  principle  would  necessai  il 

isaing  to  the  public  authorities,  and  involve  I 
much  expense  for  the  purpose  of  supervision.     Tic-  Company  would  point 
out   that   the  principle  of  transformer  chambers   i-  no   net 
already  I  d,  and  that  in  reference  to  the  exercise  of  their  duties 

by  the  Council  ■  I      i  uie  a  large  ratei 

7.  In  reply  to  paragraph  7  the  Company  claim  that  there  is  no  difficulty 
in  ventilating  transformer  chambers  ;  that  their  constructio 

by  this  Cob  pany  shows  complete  ventilation  and  no  liability  to  flooding 
or  to  percolation  from  gas  and  water,  and  that  they  will  be  in  no  wise 
detrimental. 


8.  In  reply  to  paragraph  8  the  Company  maintain  that  the  construction 

ol  tin'  i  ii  imbi  i     tin  ler  th    Eo  >1  wa     and      rei 

a    Thej  point  out  thai   if  they  are  driven  to  I 
ol   pi  ivate  propei  i.v  they  will   probablj  pun  1m  „■  ii, 
thai  extend  under  the  pavement  and  into  the  streets  to  whicl 

object,     {b)  Thai   tin-  transfoi chambers  are  proposed    to  bi 

under  the  footwaj  •  of  the  streets,  becau  e  ol 

in  the  efficient  lighting  ol  the  district  in  the  po  sible  com  ol  the 

under   which   the  transformer  chambers   might  be   pla 1   being 

down,  with  possible  destruction  il)  of  the  ven 

transforms]    chambers,  (2)    of  the  means  of  access   I  i   the    trai 

chambers,     ,7,    of    the   connection  between  the  mains  and   the  m 

within  the  transformer  chamber,  whereby  a  large  di 

in  darkness  by  causes  entirely  outside  the  0  id  ovei 

which  thej  would  hive  i itrol  whatever. 

9.  The  Company  would  also  call  attention  to  the  restri 

then-  Provisional  Orders  as  to  the  maximum  price  ch  ind  a-  I  . 

the  revision  of  such  price,  and  also  to  the  pic  I  favour  of  the 

Local  Authority,  and  say  that   no  good  reason  is  or  can  be  shown  by  the 

Council  for  pui  I  oil;  upon  the  Company  the  addition.!!  .  cpei i  tl 

chase  of  a  large  number  of  bits   of  property  in  different  pari  >  ol  tl 
tricts  merely  to  prevent  the  proposed  small  user  by  them  of  tin-  sul 

the  pavemenl    and  Btreets.     The  Company  suggest  that   their  transfoi i 

chambers  are  in    no  way  dangerous  to  public  safety,  aud  point  out  that  if 
the  Council  are  successful  in  their  contention    it  could   in  some  localities 
prohibit  the  Company  from  carrying  on  its  operations  because  ii 
possible  io  find  space  other  than  space  under  the  public  footways  for  the 
construction  of  transformer  chambers. 

10.  The  Company  are  prepared  to  take  the  necessary  precautions  to 
make  the  transformer  chambers  absolutely  safe,  and  from  time  to  time  to 
take  such  further  precautions  as  experience  may  show  to  be 

would  point  out  that,  notwithstanding  the  very  large  extent  to  which 
electrical  mains  and  transformer  chambers  have  been  laid  under  the 
streets  and  footway-  within  the  metropolis  and  in  many  large  and  populous 
centres  during  the  last  four  years,  there  has  been  no  fatal  accident  or 
serious  injury  done  to  any  human  being  or  any  appreciable  damage  to  pro- 
perty, and  claim  that  no  industry  can  show  a  record  so  free  from  accident 
as  is  shown  by  that  of  the  supply  of  electricity  from  central  si 
in  populous  places. 
December  11,  1894. 


PARIS  NOTES. 

(from  our  own  correspondent.) 

Paris,  December  10,  1834. 
Electric  Traction  in  Paris. — A  matter  of  general  interest, 
and  one  which  may  very  well  give  rise  to  a  considerable 
trouble,  is  now  under  consideration  by  the  Municipal  Council. 
The  French  Thomson- Houston  Company  have  for  some  time 
past  been  making  applications  to  the  Council  for  permission  to 
introduce  the  trolley  system  into  Paris.  After  having  under- 
gone several  rebuffs,  the  refusals  being  based  on  the  impossi- 
bility of  allowing  any  concern  to  erect  poles  aud  overhead 
wires  along  the  thoroughfares,  the  Thomson-Houston  Com- 
pagny  has  just  been  informed  that  its  latest  request  will  be 
considered.  If  the  Council  authorises  the  Thomson-Houston 
people  to  lay  down  overhead  wire  electric  tramways,  there  will 
be  a  loud  outcry  that  the  beauty  of  the  capital  is  being  spoilt, 
and  others  will  have  something  to  say,  because  a  similar  right 
was  not  accorded  to  them.  In  fact,  the  electric  supply  concerns 
may  very  well  ask  why  an  overhead  system  is  to  be  allowed  in 
the  case  of  tramways  and  forbidden  when  it  is  a  question  of 
electric  lighting.  The  companies  may  lay  stress  on  the  first 
cost  and  heavy  maintenance  of  their  underground  system,  and 
demand  permission  to  convert  it  into  an  overhead  one. 

The  Lighting  of  the  Champs  Elysees. — The  lighting  of  the 
i  'Ii  mips  Elysees  now  carried  out  by  gas  is  about  to  be  changed. 
The  Municipal  Council  has  studied  the  cost  of  substituting 
electricity  for  gas,  and  the  following  are  the  recommendations 
arrived  at  in  the  report  which  has  been  submitted  to  it.  The 
light  to  be  supplied  by  35  arcs  50  metres  apart,  the  cost 
being : — 

Pillars 5,425 

Painting   875 

Laying 1,606 

Miscellaneous  194 

Total    8,190 

The  cost  of  supplying  current  has  been  estimated  at  45,233fr., 
or  13,715fr. ,  according  as  either  one  or  the  other  of  the  follow- 
ing plans  is  adopted  : — (1)  The  light  to  be  available  all  night  till 
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the  year  round  at  40  centimes  per  lamp  per  hour,  a  fixed  sum 
of  8fr.  per  lamp  per  annum  bein^  paid  in  addition  by  the  town 
for  maintenance.  The  sum  of  53,47i!fr.  thus  arrived  at  is 
reduced  to  15,233fr.  by  the  economy  of  S,239fr.  in  connection 
with  the  gas  lighting.  (2)  The  second  scheme  relates  to  special 
lighting  from  April  1st  to  October  31st,  up  till  12:45  at 
night : — 

Francs, 

Current 15,386 

Maintenance 280 

Total  15,666 

Less  gas  bill  1,951 

13,715 
It  is  to  be  hoped  that  the  electric  light  will  be  adopted  as 
much  from  the  point  of  view  of  appearance  as  from  that  of 
safety  to  the  promenaders,  who  are  often  victimised  owing  to 
the  present  gloom. 


AMERICAN  NOTES. 

(from   our   OWN   CORRESPONDS  I  .  I 

New  York,  Dec.  8,  1894. 
Telephones  in  Hotels. — In  one  of  the  several  magnificent 
hotels  built  in  New  York  recently  a  complete  telephone  service 
was  installed  for  communication  with  the  various  rooms.  This 
was  considered  an  innovation  in  the  right  direction,  and  it  was 
freely  predicted  that  in  a  short  time  the  old  time  annunciators 
would  be  a  thing  of  the  past.  There  was  consequently  much 
surprise  when  it  was  learned  that  the  telephone  service  had 
been  replaced  at  considerable  expense  by  a  "  teleseme  "  system 
which,  though  permitting  a  considerable  number  of  wants  to 
be  indicated,  yet  is  almost  absurd  as  a  substitute  for  the  tele- 
phone. Upon  inquiry,  however,  we  learned  that  the  telephones 
became  a  huge  nuisance  on  account  of  the  facility  they  afforded 
for  easy  communication  with  the  office,  and  particularly  through 
the  use  made  of  them  by  the  ladies  for  transmitting  complaints. 
The  slightest  cause  of  complaint  afforded  a  pretext  for  calling 
up  the  office,  with  the  result  that  the  two  operators  on  duty 
very  frequently  were  several  calls  in  arrears  ;  the  delay  thus 
caused  in  answering  calls  furnished  another  source  of  complaint, 
so  that  the  harrassed  management  finally  had  the  telephones 
taken  out  and  substituted  a  "  teleseme  "  system. 

The  Herzog  "  Teleseme  "  System. — The  "teleseme"  system 
in  the  above  hotel  is  a  combination  of  a  most  ingenious 
apparatus.  In  each  room  is  a  transmitter,  circular  in  form, 
having  upon  its  face  128  names  or  messages  equally  spaced 
along  16  concentric  circles.  To  transmit  a  message  a  pointer 
which  has  both  an  angular  and  a  radial  movement  is  set  with 
its  extremity  over  the  desired  want,  and  then  a  button  pressed. 
In  the  office  is  a  chemical  annunciator,  with  a  face  only  about 
Sin.  by  12in.,  yet  containing  400  numbers;  a  call  is  indicated 
by  this  through  the  appearance  of  a  red  spot  on  a  small 
platinum  disc  in  a  liquid,  the  number  of  the  room  being 
immediately  above  the  disc  on  the  glass  face  confining  the 
liquid.  After  the  number  of  the  room  has  been  noted,  the 
attendant  presses  a  bulb  which  forces  air  into  the  liquid,  and 
the  spot  disappears ;  he  then  plugs  in  a  switchboard,  pulls 
down  a  hook  on  the  receiving  "  teleseme,"  the  pointer  of  which 
then  moves  around  a  dial,  stopping  a  moment  at  two  numbers, 
one  of  which  corresponds  to  the  number  of  the  circle  on  the 
transmitting  "  teleseme,"  and  the  other  to  the  number  of  the 
want  on  that  circle  ;  the  face  of  the  receiving  dial  is  a  fac- 
simile of  that  in  the  rooms,  with  the  addition  of  a  number  to 
each  want,  so  that  by  a  glance  the  attendant  determines  the 
want  corresponding  to  the  number  indicated  as  above. 

Storage  Battery  Consolidation.  A  most  important  consoli- 
dation  of  storage  battery  interests  has  just  been  made  which 
ends  tin'  litigation  that  for  years  has  alllicted  this  industry. 
The  Electric  Storage  Battery  Company  of  Philadelphia  lias 
i  ;hts  and  patents  of  the  Consolidated  Electric 
Storage  Battery  Company  of  New  Jfork  and  tin'  Brush  Electric 
Company  of  Cleveland,  O.j  the  battery  patents  and  ill  interests 
in  connection  with  batteries  and  the  goodwill  of  that  branch 


of  the  business  of  the  General  Electric  Company  ;  all  the  pro- 
perty, rights,  and  patents  of  the  General  Electric  Launch  and 
Navigation  Company  of  New  York  ;  and  the  rights,  licences, 
and  patents  of  the  Accumulator  Company  of  Philadelphia. 
These  purchases  virtually  place  in  control  of  the  Electric 
Storage  Battery  Company  all  its  former  competitors  in  the 
business  of  supplying  storage  batteries. 


CORRESPONDENCE. 


THE  COUNCIL  OF  THE  INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

in    HIE    EDITOR    OF   THE    ELECTRICIAN. 

Sir:  In  your  issue  of  the  14th  inst.,  you  publish  a  letter 
signed  by  Mr.  J.  T.  Crowe.  In  this  letter  that  gentleman 
refers  to  a  committee,  "  consisting  of  Messrs.  Ausell  and  Crowe 
for  the  cables,  Messrs.  Leonard  and  Houghton  for  the  railway 
telegraphs,  and  Messrs.  Calder  and  Fletcher  for  the  tele- 
phones." 

It  is  not  my  desire  in  any  way  to  comment  upon  the  action 
taken  by  this  Committee  as  individual  or  independent  men ; 
but,  as  a  member  of  the  Railway  Telegraph  Engineers'  Confer- 
ence, I  emphatically  deny  that  Messrs.  Leonard  and  Houghton 
ever,  by  the  voice  of  the  railway  electrical  officers,  occupied 
the  position  of  representatives,  or  were,  by  them,  invested  with 
power  to  take  any  action  whatever  on  their  behalf  in  this 
matter.  At  a  recent  conference  of  the  railway  telegraph  engi- 
neers Mr.  Leonard  most  emphatically  stated,  in  the  presence  of 
a  large  number  of  railway  officers,  that,  in  joining  the  deputa- 
tion which  waited  upon  the  Council  on  the  occasion  in  question, 
he  was  most  particular  in  emphasising  the  fact  that  he  stood 
there — not  as  a  representative  of  the  railway  telegraph  engi- 
neers, but  individually — in  his  own  right — as  representing 
himself,  and  no  one  else. 

Further,  on  the  matter  being  discussed,  consequent  upon 
the  reading  of  Mr.  AVebb's  letter  asking  for  a  nomination  by 
the  Conference,  it  was  unanimously  resolved  by  those  present 
that  no  such  nomination  should  be  made  ;  but  that  the  selec- 
tion of  any  one  to  fill  vacancies  which  might  occur  in  the 
Council  should  be  left  entirely  in  the  hands  of  that  body.  This 
resolution  was  accompanied  by  no  condition  whatever,  and  if 
any  suggestion  has  been  made  to  the  Council  to  the  effect  that 
all  the  railway  telegraph  engineers  "cared  about,"  was  "the 
inclusion  of  some  one  of  their  number,"  I  can  only  say  that  no 
such  comment  passed,  and  no  authority  was  given  by  the 
Conference  of  Telegraph  Engiueers  to  convey  any  such  ex- 
pression to  the  Council.  The  desire  of  those  present  was,  that 
the  action  of  the  Council  should  be  perfectly  spontaneous,  and 
wholly  unfettered. 

I  cannot  help  feeling — and  in  this  impression  I  believe  I  am 
strongly  supported  by  the  majority  of  my  confrires — that  to 
be  nominated  by  a  particular  party  for  such  a  position  would 
be  to  practically  place  the  individual  selected  in  the  position  of 
a  Trade  Union  Delegate. 

I  have  ever  looked  upon  the  selection  or  nomination  to 
a  membership  of  council  on  any  of  our  learned  societies  as 
an  honour  conferred  in  recognition  of  personal  worth.  Di- 
vest it  of  this  attribute,  and  you  rob  it,  at  once,  of 
the  honour  which  the  selection  otherwise  rotifers.  Nothing 
could,  in  my  opinion,  be  more  unacceptable,  more  repugnant, 
than  to  feel  that  one's  presence  is  thrust  upon  a  body  of 
gentlemen,  welcome  or  not;  nor  can  1  think  such  a  condition 
uiil.l  contribute  to  convenience  or  comfort  in  the  transaction 
of  business.  I,  for  one,  would  not  for  a  moment  tolerate  such 
a  position.  Very  heartily,  very  respectfully,  I  tender  thanks 
to  all  who  supported  mv  nomination.  At  'in'  Bame  time  I 
shall  not  fail  to  ascertain  in  what  sense  I  have  enjoyed  the 
consideration  of  the  Council,  and  if  it  should  be  merely  that  of 

i  nominee  of  a  party    although  that   party  may  be  my  own 

coii/rrres — aud  I   say  this  with  all    due  respect   tO    them,   I  shall 

not  hesitate  to  ask  the  Conned  to  relieve  me  of  the  honour  of 
such  a  nominati  n. 
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Having,  now  many  years  since,  filled  the  post  of  acting 
secretary  to  the  Institution — then  the  Society  of  Telegraph 
Engineers  and  Electricians — I  have  enjoyed  on  more  occasions 
than  one  the  opportunity  of  observing  the  manifest  desire  of 
the  Council  to  bring  to  the  Council  table  those  who  were 
thought  best  calculated  to  serve,  not  merely  the  interests  of 
the  Society,  but  also  the  advancement  of  the  profession  ;  and 
I  have  not  the  faintest  doubt  that  the  desire  of  the  Council  of 
the  present  day  is,  in  this  respect,  fully  equal  to  that  which 
animated  the  Council  at  the  time  to  which  1  refer. — Yours,  &c. 

Derby,  December  15,  1894.  W.  Langdon. 


A  NEW  (?)  FORM  OF  POLA.RISED  RELAY. 

10  THE  I'm  mi;  OF  Tin:  ELECTRICIAN. 
Sir  :  I  notice  in  your  last  issue  of  The  Electrician  (December 
14th)  an  illustrated  description  of  a  new  form  of  polarised  relay 
by  Mr.  T.  H.  Lloyd.  Will  you  kindly  allow  me  through  the 
medium  of  your  valuable  journal  to  correct  Mr.  T.  H.  Lloyd  as 
regards  the  form  of  this  relay  being  a  new  one?  I  designed 
such  a  relay  in  1882  (see  Patent  No.  1254,  1882) ;  an  illustrated 
description  is  to  be  found  in  the  Telegraphic  Journal,  dated 
November  25,  1882,  p.  412,  and  I  may  add  also  that  some 
time  ago  the  Post  Office  authorities  have  made  extensive  trials 
and  obtained  good  results  as  regards  speed  and  sensitiveness 
with  one  of  my  relays  I  submitted  to  them  for  such  purpose. — 
Yours,  <feo.,  Julius  Ebel. 


LEGAL   INTELLIGENCE. 


Shelfer  v.  The  City  of  London  Electric  Lighting  Company ; 

Meux's  Brewery  Company  v.  the  same. 

JUDGMENT. 

In  the  Court  of  Appeal  ou  Tuesday  last,  Lord  HALSBURY  delivered 
judgment  as  follows  in  this  case:  The  two  plaintiffs  in  this  case  complain  of 
a  nuisance  created  by  the  defendants  by  the  vibration  of  their  engines,  and 
the  annoyance  caused  by  the  carrying  on  of  their  electric  lighting  works. 
Of  the  result  and  gravity  of  the  nuisance  no  serious  denial  has  been  made 
before  us.  The  two  plaintiffs  are  respectively  the  lessee  and  reversioner 
of  the  house  known  as  the  Waterman's  Arms.  The  considerations 
which  arise  are  applicable  to  both  plaintiffs,  except  in  so  far  as  one 
is  lessee  and  the  other  reversioner.  I  will  deal  with  this  question 
separately.  The  nuisance  being  established,  it  is  said,  first,  that  the 
defendant  Company  are  authorised  by  law  to  carry  on  the  busi- 
ness, and  that  they  have  done  all  that  skill  and  care  can  effect  to 
prevent  any  nuisance  ;  that  they  are  in  the  same  position  as  a  railway 
company,  and  they  are  entitled  to  do  what  they  have  done  under  the 
authority  of  the  Legislature.  If  the  aualogy  were  a  correct  one,  I  should 
think  the  defendants  had  fallen  very  far  short  in  the  proof  that  they  had 
done  all  that  was  possible  to  prevent  a  nuisance.  A  railway  company  has 
a  definite  line  of  operation  within  which  it  may  make  its  works,  and  if  it 
does  all  that  can  be  done  to  prevent  a  nuisance  in  that  place,  the  thing 
having  to  be  done  in  that  place,  and  the  traffic  having  to  be  carried  ou  by 
means  of  locomotive  engines  over  the  line  of  railway,  the  Legislature  is 
taken  to  have  sanctioned  the  proceeding.  No  such  considerations  apply 
here.  There  is  a  difference  — viz.,  the  object  of  the  legislation  and  the 
results.  It  is  not,  however,  necessary  to  deal  with  this  part  of  the  case, 
and  I  only  mention  it  to  disclaim  the  notion  that  I  acquiesce  in  the  allega- 
ation  that  it  has  been  here  proved  that  it  is  essential  to  the  carrying  on  of 
the  electric  lighting  business  in  the  district  in  question  that  there  should 
be  a  nuisance  created.  The  main  question  turns  on  the  Electric  Lighting 
Act,  1882,  and  the  Provisional  Orders  which  had  become  Acts  of  Parliament. 
It  was  boldly  contended  by  Mr.  Moulton  (counsel  for  the  defendants)  that 
the  Provisional  Order  protected  the  undertaking,  and  that  if  a  nuisance 
were  necessarily  created  by  the  carrying  on  of  the  Company's  undertaking 
such  nuisance  was  authorised  and  even  imposed  as  a  duty  on  the  under- 
takers. I  think  it  is  only  necessary  to  read  the  Provisional  Order  in  con- 
nection with  the  tenth  section  of  the  Electric  Lighting  Act,  1882,  to  dispi  ise 
of  that  argument.  The  provision  in  the  Act  so  far  as  relates  to  powers  under 
Provisional  Orders  runs  as  follows  : — "  The  undertakers  may,  subject  to  and 
in  accordance  with  the  provisions  and  restrictions  of  this  Act  and  of  any  rules 
made  by  the  Board  of  Trade  in  pursuance  of  this  Act,  and  of  any  Licence, 
Order,  or  Special  Act  authorising  or  affecting  their  undertaking,  and  for 
the  purpose  of  supplying  electricity,  acquire  such  lands  by  agreements, 
construct  such  works,  acquire  such  licences  for  the  use  of  any  patented  or 
protected  processes,  inventions,  machinery,  apparatus,  methods,  materials, 
or  other  things,  enter  into  such  contracts  and  generally  do  all  such  acta 
and  things  as  may  be  necessary  and  incidental  to  such  supply."  And  then 
in  the  Order  relied  on  for  the  authority  to  create  the  nuisance  comes  the 
words  :  "  Nothing  in  this  Order  shall  exonerate  the  undertakers  from  any 
indictment,  action,  or  other  proceeding  for  nuisance  in  the  event  of  any 
nuisance  being  caused  by  them."  The  general  Act  only  gives  them  power 
subject  to  the  restrictions  of  their  particular  Order,  and  the  particular 
Order  makes  them  liable  for  nuisance.  I  have  also  come  to  the  conclusion 
that  the  powers  given  by  the  17th  section  of  the  Act,  read  together  with 


the  10th  section,  are  applicable  to  the  execution  of  the  authorised 

and    when   one  considers   how    frequently    the   di  een   the 

execution  of  the  works  and  the  use  of  them  when  • ated  has  ]"■' in  the 

subject   of  comment  and   discussion,   I  think   it   musl   be  taken  that  the 
language  used  has  been  deliberately  chosen  bj   bhe  be       kture  as  pointing 
to  the  distinction,  now  well  recognised,  between  the  construction  of  works 
aud  the  user  of  them  when  constructed.      But,  assuming  thai    the] 
nuisance,  and  that  there  is  no  authority  justifying  bion  still 

remains,  What  is  the  relict  to  which  the  plaintiffs  ire  entitled  !  Bui 
for  tin-  provision  of  Lord  Cairus's  Art  I.  suppose  no  one  would  have 
doubted  that   in    the    state    of   facts    I    have   now   assumed   to   exist   the 

plaintiff  Shelfer  would  have  I n  entitled  to  an  injunction  to   prevent 

the  continuance  of  the  nuisance.  Lord  Kingsdown,  in  the  Souse  of 
Lords,  in  the  case  of  the  Imperial  Gas  Light  ami  Coke  Company  v. 
Broadbent,  has  laid  down  the  principle  in  words  which  comprehend 
such  a  case  as  this,  as  follows : — "  The  rule  I  take  to  be  clearly  this. 
If  a  plaintiff  applies  for  an  injunction  to  restrain  tin  violation 
a  common  law  right,  if  either  the  existence  of  the  right,  or  the  facts 
of  its  violation,    he    must  establish  that  right  at    la 

I  apprehend,  that  unless  there  be  something  special  in  the  case,  he  is 
entitled,  of  course,  to  an  injunction  to  prevent  the  recurrence  of 
that  violation."  But,  it  is  said,  and  truly  said,  thai  the  law  has  been 
altered  by  Lord  Cairns's  Act,  and  the  question  is,  What  construction  is  to 
be  placed  upon  this  enactment ?  Undoubtedly  it  conferred  upon  Courtsof 
Equity  the  jurisdiction  to  award  damages  which  did  not  exist  before.  But 
the  question  is,  Did  it  mean  to  interfere  with  the  well-settled  principli 
which  Courts  of  Equity  were  in  the  habit  of  interfering  in  such  cases  as  the 
present  '  It  seems  to  me  that  the  defects  in  the  powers  of  the  Equity 
Courts  which  were  sought  to  be  supplied  by  that  statute,  give  ample 
grounds  for  the  provisions  of  the  statute  without  supposing  that  it  meant 
to  revolutionise  the  principles  upon  which  equitable  jurisprudence  had  been 
administered  up  to  that  time.  The  language,  of  course,  is  general  ;  the 
discretion  given  is  necessarily  wide  enough  in  terms  to  authorise  a  Judge 
to  award  damages  where  formerly  he  would  have  given  an  injunction.  But 
there  is  nothing  in  the  case  which  to  my  mind  can  justify  the  Court  in 
refusing  to  aid  the  legal  rights  established  by  an  injunction  preventing 
the  continuance  of  the  nuisance.  On  the  contrary,  the  effect  of  such  a 
refusal  in  a  case  like  the  present  would  necessarily  operate  to  enable  a  Com- 
pany who  could  afford  to  drive  a  neighbouring  proprietor  to  sell,  whether 
he  would  or  no,  by  continuing  a  nuisance,  and  simply  paying  damages  for 
its  continuance.  But  while  I  can  agree  with  neither  Mr.  Warmington  nor 
Mr.  Moulton  upon  the  alternative  restrictions  which  each  respectively  seeks 
to  place  upon  the  statute,  I  see  no  trace  of  any  such  intended  alteration 
of  the  principles  upon  which  equity  should  interfere  with  an  injunction 
as  would  be  involved  in  a  refusal  for  an  injunction  here.  And  further, 
I  think  the  question  is  here  covered  by  authority  of  which  "Martin  v. 
Price  "  in  this  Court  is  the  last  example.  For  these  reasons  I  think  the 
judgment  of  Mr.  Justice  Kekewich  should  be  reversed  as  far  as  the  refusual 
of  an  injunction  is  concerned,  and  that  an  injunction  should  be  granted. 
The  point  which  I  have  reserved  for  treatment  in  respect  of  Meux's 
action  depeuds  on  their  interest  in  the  premises.  They  are  rever- 
sioners, aud  the  action  by  the  reversioners  can  only  be  justified 
if  the  reversion  is  affected.  But  how  is  it  possible  to  contend  that  the 
reversion  is  not  affected  if  the  walls  of  the  house  are  so  shaken  by  the 
nuisance  in  questiou  that  cracks  are  developed  in  the  building,  which 
experts  consider  will  increase  with  the  coutinuauce,  indeed,  to  increased 
sources  of  vibration,  by  the  erection  of  larger  and  more  powerful  engines  ■ 
I  think  there  is  ample  evidence  here  of  serious  and  permanent  injury  to 
the  reversion  by  the  continuance  of  the  nuisance,  aud  that,  therefore,  the 
same  judgment  ought  to  be  given  in  respect  of  the  reversion.  As  the 
reversionei  s  and  the  leaseholders  represent  the  entire  interest  it  will  be 
proper,  in  respect  of  the  assessment  of  damages  for  past  injuries,  to  see 
that  the  defendants  are  not  made  liable  for  the  same  damages  twice  over. 
The  result  is  that  the  appeal  succeeds,  so  far  as  the  injunction  is  con- 
cerned, and  that,  therefore,  the  judgment  of  Mr.  Justice  Kekewich  should 
be  reversed  in  that  respect,  aud  the  defendants  should  pay  the  costs. 

Lord  Justice  LINDLEY  took  the  same  view  as  to  the .  construction  to 
be  placed  upon  the  Electric  Lighting  Act  and  Provisional  Order,  and 
thought  there  were  no  circumstances  in  this  case  which  would  justify  the 
refusal  of  an  injunction. 

Lord  Justice  A.  L.  SMITH  also  agreed  generally  with  his  learned 
brethren,  and  was  of  opinion  that  this  was  essentially  a  case  where  it  was 
impossible  to  procure  the  right  to  create  a  nuisance  by  the  payment  of 
damages,  as  the  only  basis  for  such  damages  must  be  the  purchase  of  the 
unexpired  portion  of  the  plaintiffs'  lease,  and  that  was  a  course  in  direct 
contravention  of  the  law,  which  held  that  a  person  committing  a  wrongful 
act  was  not  entitled  to  ask  the  law  to  sanction  his  doing  so  by  purchasing 
his  neighbours'  right  to  damages. 

Mr.  MOULTON  asked  that  the  action  of  the  injunction  might  be  sus- 
pended for  a  time,  as  the  question  was  a  very  serious  one  for  the  Company. 
It  was  eventually  agreed  that  the  defendants  should  give  notice  within 
one  month  if  they  intended  to  appeal  to  the  House  of  Lords,  and  that  the 
injunction  should  remain  suspended  until  the  first  motion  day  in  Raster 
term,  with  liberty  to  apply. 

Muirhead  and  Others  v  Commercial  Cable  Company. 

The  judgment  in  this  action  was  delivered  on  Tuesday  last. 
.in  lOMEXT. 

The  MASTER  of  the  UOLLSsaid:  This  is  an  action  brought  on  an  agree- 
ment for  certain  sums  of  money  payable  as  royalty  within  certain  times, 
aud  the  case  was  tried  before  Mr.  Justice  Kennedy  without  a  jury,  and  the 
matter  related  to  two  patents,  one  granted  in  America  and  the  other  in 
England  ;  and  it  seems  to  me  that  it  appears  to  go  no  further  than  that 
it  depeuded  upon  what  was  the  length  of  the  patent  in  America  when  it  ran 
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)j,.  and  whether  the  payments  were  due  on  the  patent  if  it  still  existed.  I 
have  sai.l  that  this  case  was  tried  before  Mr.  Justice  Kennedy,  and  I  have 
his  judg  e  me  :  and  1  am  prepared  to  say  that  I  have  never  seen 

b  judgment,  in  my  mind,  more  admirably  written.  It  seems  to  me  to 
bavi  he   whole  ease  consecutively,  step  by  step,  to  have 

stated  ea  i  feet  language  without  any  superabundant  words,  to 

have  carefully  considered  each  point,  to  have  decided  each  point  clearly, 
and  then  to  have  come  to  his  conclusion  :  and  the  judgment  is  to  my 
mind  BO  admirably  written,  that  I  don't  know  how  to  add  a  word  to  it. 
and  my  judgment  in  tins  case  may  be  taken  really  to  be  the  judgment  of 
Mr.  Justice  Kennedy,  to  be  given  in  the  exact  words  from  beginning  to 
end  which  he  has  used,  because  I  don't  know  how  to  add  to  it  ;  but  I 
must.  I  suppose,  refer  to  some  point  in  that  judgment.  Now,  from  that 
judgment  so  described,  so  clear,  so  wanting  in  superfluity  from  the  begin- 
ning I  have  been  able  to  draw  my  mind  to  turn  to  the  volumes  of  words 
that  were  poured  in  upon  us  in  the  argument.  It  seems  to  me  that  I 
prefer  plain  and  simple  language  to  all  the  clamour.  The  point,  it  seems  to 
me,  first,  as  Mr.  Justice  Kenuedy  pointed  out,  is  what  is  the  law  in 
America  !  It  is  part  of  the  statute  law  in  the  States  that  every  patent 
granted  for  an  invention,  which  invention  has  been  previously  patented  in 
a  foreign  country — shall  be  so  limited  as  to  expire  at  the  same  time 
as  the  foreign  patent.  There  is  the  law,  laid  down  in  plain,  simple 
language  in  a  statute  of  the  United  States.  And  the  law,  in 
another  part,  says  that  every  patent  shall  contain  a  short  title  of  the 
invention  or  discovery  indicating  its  nature  and  object.  But  if  the 
invention  shall  have  been  previously  patented  abroad,  the  term  of  the 
patent  will  expire  within  the  term  of  the  foreign  patent.  There  is 
the  law.  He  then  goes  on  ta  point  out  what  is  the  American  law  appli- 
cable by  way  of  judicious  interpretation  of  that  statute.  Therefore,  the 
only  question  he  had  to  decide  was — was  the  invention  here,  which  was 
patented  in  America,  the  same  invention  which  had  been  patented  in 
England  i  The  question  is  whether  the  two  patents  are  for  the  same 
thing.  Well,  what  are  the  patents  !  The  patent  in  America  is  for  a  com- 
bination. It  is  in  terms  for  a  combination.  It  claims  a  combination  ;  and 
it  claims  one  particular  combination,  exact  in  its  details,  exactly  described, 
in  the  patent  and  claimed  as  a  combination.  And  that  combination  con- 
sists in  the  relative  positions  of  certain  thiugs  in  it,  of  certain  instruments 
in  it  which  are  to  do  the  work,  and  the  patent  is  for  the  combination  of 
them  by  means  of  placing  them  in  particular  positions.  It  is  an  American 
patent.  Now  you  come  to  the  English  one.  How  can  it  be  the  same 
invention  unless  the  English  one,  which  was  patented  before  this  patent 
iu  America,  was  for  a  combination,  and  exactly  the  same  combination? 
It  seems  to  me  that  one  must  hold  this  judgment  right,  unless  you  are 
prepared  to  say  that  the  English  patent  was  for  a  combination,  and 
for  the  same  combination.  It  must  be  for  the  same  combination,  and 
although  the  two  patents  need  not  be  word  for  word  and  comma  for 
comma  the  same,  it  must  be  substantially  the  same.  Now,  I  have  not 
heard  it  disputed  but  that  the  American  patent  here  was,  as  I  have  said, 
and  what  Mr.  Justice  Kennedy  said  it  was — a  combination  of  the  relative 
positions  of  materials.  Is  the  English  one  so  ?  To  read  it  and  li  ok  at  n 
alone  it  is  not  claimed  that  that  is  for  a  combination.  There  is  no  claim 
for  a  combination  in  it,  in  terms.  But  in  the  volumes  of  argument 
at  the  bar  I  could  not  get  any  clear  statement  that  it  was  for  a 
combination.  It  is  suggested  that  it  is  for  a  combination,  and  that 
that  is  in  the  American  patent.  It  seems  to  me  very  strange  that  11) 
if  it  was  so  it  was  not  claimed,  and  (2)  that  it  could  not  be  so  set  out 
in  simple  terms.  Then  this  case  need  not  have  lasted  a  quarter  of  an 
hour.  Well,  then  we  come  to  the  next  statement.  If  the  English  patent 
was  for  a  combination,  why  was  it  not  used  as  a  combination?  The 
learned  judge  said  that  the  plaintiffs  were  entitled  to  recover  if  the 
American  patent  had  not  expired,  [f  the  matter  were  left  in  any  doubt, 
in  order  to  shorten  the  period  of  the  American  patent,  the  whole  burden 
of  proof  rests  on  the  defendants,  aud,  the  matter  being  left  in  doubt,  that 
burden  ba  ed.     In  my  opinion,  the  appeal  ought  to  be 

dismissed. 

BIGBY,  in  giving   judgment  on  behalf  of   Lord  Justice 

'  ....  a  the  case   depi  nded  as  to 

whether  or  not  ,.,  hen  the 

English   paten!    oi    1876   expired      Hi    did   not    think  thai    Mr.  Ju  

Kennedj  ,     law  could  be  impeached,  and 

!  ol    he  -     ■.. ..     .     the]  atenl 

waswhetl  rdinsr  to  the  foreign  patent  would  infringe 

theUnited  ' ..    .-reed  that  the  burden  if] 

tity  of  the  two  [] the  defendant  ,and  th  it  the  principle  of 

introdui  ing  any  i  ation,  any  cl  i 

tabled  therein,  ou  ;h(  to  be  applied  with  thi  ition.    Be 

thou  -lit   th.    ...  ,    ,     .,,„)  t|ial 

there  wi     .    i  .   ;  ,,.,,,  wae 

a  douh      I  ■  aould         i  ed  in  favour  of  the  1 

law  from   the  learned 
Judge     I  i  admirably  expressed,  but  he 

ed.    The 
appeal  wa    lo  ordin   lj  allowed,  the  Ma  tei  of  the  l:. 


Grist  and  Turner  v.  Fowler  Waring  Cables  Company 
(Limited  . 

Thi  i  |  .,,,  „t  j0 

with  a 
I  honii  ei  hange.    The 

. 
aiei  were  not   infoi  tned  oi   the  pa:  tii  tilai   usi  !         ■ .,    to  be  put, 




The  plaintiffs'  case  was  that,  iu  July,  1891.  they  ordered  a  12-strand 
cable  from  the  defendants,  which  wa  .    I  annon-street 

railway  bridge,  London,  so  as  to  enable  the  plaintiffs'  cu.-i 
municate  across  the  river,  as  many  of  them  had  two  places  of  business. 
So  loug  as  only  one  customer  used  the  cable  at  the  same  time  everything 
worked  well,  but  when  business  increased  and  two  or  more  customers  used 
it  at  the  same  time  there  were  complaints  of  cross  talk,  which  the  plaintiffs 
contended  was  due  to  induction,  arising  from  the  12  wires  being  too  closely 
bunched  in  the  cable.  The  defendants,  after  investigating  the  matter, 
said  that  the  mischief  was  caused  by  the  manner  in  which  the  cable  was 
laid  and  insulated,  aud  they  agreed  to  put  a  second  cable,  which  should  be 
suitable.  Meantime  the  cable  company  had  occasion  to  sue  the  present 
plaintiffs  in  the  Mayor's  Court  for  an  admitted  balance  of  account,  but 
there  was  a  counterclaim  for  damages  arising  from  the  unsatisfactory 
working  of  the  first  cable.  That  action  was,  however,  settled.  The  second 
cable  was  laid  in  January,  1893  ;  but,  according  to  the  plaintiffs,  no 
complaints  had  been  made  made  by  customers  prior  to  the  settlement  of 
the  action,  nor  were  they  aware  of  any  defects  hi  the  cable.  On  September 
11th,  however,  complaints  were  made,  and  it  was  then  found  that  the 
induction  was  just  as  bad  as  in  the  first  cable,  and  that,  in  fact,  the  two 
cables  were  identical  except  as  to  the  outer  casing,  which  in  the  second 
cable  was  made  of  a  harder  substance  than  in  the  first. 

Mr.  GRIST,  one  of  the  plaintiffs,  stated  that  he  always  understood  he 
was  to  be  supplied  with  one  of  the  defendants'  auti-induction  cables.  The 
defendants  were  fully  aware  of  the  purposes  for  which  he  required  the 
cable.  The  first  cable  was  laid  on  November  18,  1891,  and  no  complaint 
was  made  until  October  4,  1892.     The  second  cable  was  laid  iu  December, 

1892,  or  January,    1893,  and  no  complaint    was  made  until   September, 

1893.  Until  two  or  more  customers  used  the  cable  at  the  same  time, 
cross-talk  would  not  be  discovered.  On  August  24,  1893,  when  the  case 
in  the  Mayor's  Court  was  settled,  he  was  not  aware  of  auy  defects  in 
No.  2  cable. 

Mr.  GATEHOUSE,  electrical  engineer,  said  both  the  cables  were  un- 
suitable for  the  plaintiffs'  work.  There  was  no  provision  in  either  of  them 
against  induction.  Each  wire  should  be  coated  with  tinfoil  or  lead- 
foil  and  connected  to  earth.  For  a  short  cable  that  would  be  enough.  The 
hard  casing  of  No.  2  cable  would  meet  the  difficulties  as  to  insulating 
which  occurred  iu  No.  1. 

The  case  for  the  defendants  was  that  they  supplied  what  was  ordered 
according  to  the  specification.  They  had  no  knowledge  of  the  cable  being 
used  for  any  special  purposes,  and  certainly  never  represented  either  cable 
to  be  an  anti-induction  cable.  As  to  the  settlement  of  the  previous  action, 
they  contended  that  the  plantiffs  must  have  been  aware  of  some  complaints 
about  No.  2,  yet  those  complaints  were  suppressed  so  as  to  avoid  being 
specifically  mentioned  iu  the  terms  of  the  settlement,  which  were  to  cover 
the  whole  of  the  transactions  between  the  parties. 

Mr.  A.  E.  MAYOR,  general  manager  of  the  Fowler-Waring  Cable  Co.r 
stated  that  wheu  No.  1  cable  was  supplied  he  was  n  it  aware  whether  it 
was  to  be  an  aerial  or  an  underground  cable.  No.  2  cable  was  identical 
with  No.  1,  except  that  it  had  a  hard  casing  instead  of  a  soft  one.  the 
object  being  to  obtain  better  insulation, as  No.  1  had  been  badly  insulated. 
It  had  nothing  to  do  with  any  complaints  about  induction.  Iu  such  a 
cable  there  was  bound  to  be  more  or  less  iuduction,  the  only  effective 
means  of  preventing  it  being  the  use  of  a  return  wire.  Similar  cables 
were  in  use  all  over  London  on  the  single  wire  system,  otherwise  there  was 
bound  to  be  cross-talk.  The  use  of  return  wire-,  however,  would  double  the 
expense.  When  complaint  was  first  made  he  thought  the  cross-talk  might 
have  arisen  from  leakage  due  to  bad  insulation.  He  had  written  to  the 
plaintiffs  promising  that  the  second  cable  should  be  a  suitable  one.  It 
might  be  suitable  to  plaintiffs'  purposes,  aud  yet  not  suit  their  customers 
who  used  it.     Anti-induction  cables  would  be  double,  the  price  ol 

He  did  not   intend   them  to  think  that   they  were  to  be  supplied 
with  an   auti-induction  cable.      The  use  of   tinfoil   or  leadfoil  to  : 
induction   was  oul   ol    date.      The    modern    plan    was    to   use  double  or 
return  wires. 

Mr.  James  Swinburne,  electrical  engineer,  and  Mr.  II.  K.  Ivoinpe. 
of  the   General    Po  I    Office,  were  called  as  experts  on   behalf  of    the 

•  nits. 

i\\  H  ;11T,  an  elect i  i  aployment  of  the  defendant  company, 

said  he  had  inspected  No.  2  cable,  purpose 

of  dete.  ting  inducl  ion. 

Mr.  G.  NEI1  i.  said  that  when  in  the  defendant  company's  iervice.he 
had  a  ■  i  •■■  lii .  i  i..ii  ..I  having  made  statements  to  the  plaintiffs  that  N".  I 
cable  would   I  i    free  from  induction.     He  km   ?  No.  1  cs  in  fact,  a 

cheap  cable.     Plaint  ifft  wanted  t  low  i 

Having  heard  LORD  CHIEF  Jl  STICE,  in  summing  up, 

Baid  the  main  questions  in  this  action  i   the  plaintiffs  had  any 

aii     in  respect  ol   So.  2  cable,  and  if  so,  whether  that  claim  was  included 

„    i  |,r  .         '.  ..  I  i-  -II-      They    mi 

rally  an  implied  warm 

were  til    fo]    the]  known 

article  wasorden  bo  known  what  he  wanted. 

\  lettei  of  Julj      '    !  ild  rather  lend  to  Bhow    thai   the 

lead  covered  wire  and 

u,,,.  ,  ,i.',..  foi  thej  »   n    '  :."'     '."    '    ample  ol  each.     It  * 
able  thai  all  parti  Bed   not  only   thai    both 

,  ii  m  both  ol  them  I  ore  °'  I***  ."'." 

th  ii  i..  in it  was  difficu  i  '  ll"'  plaintiffs 

,  tpei  tod   to   gel  a  low-prio  "   ,I"lli''- 

,,,.,, '    i  if  it,  thai  no  tests  b 

■  induction,  and  that  i  I  ol  the  plaintifl 

to  complain  aboul  ro     I  uk      I  I  '  ''''  ''"' 

in  detail,  ind   eft  thi    I  illowin     qui   tion    to  the   jurj       I.  Did 
undertaki  to 

i.  3.    It    they  did  DOt, 
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4.  In  the  settlement  of  the  Mayor's  Court  action  did  b  ith  parties  proceed 
on  the  basis  that  No.  2  cable  was  satisfactory,  and  was  it,  intended 
by  thein  thai  the  settlement  should  end  all  questions  relating  to  both 
cabies  ' 

The  jury  retired  at  11:35,  and  at  12:45  returned  into  Court,  and 
answered  the  questions  as  follows: — 1.  Yes.  2.  Yes.  3.  No  damages. 
4.   Yea. 

The  LORD  CHIEF  JUSTICE  :  It  isclear  that  on  those  findings  1  must 
give  judgment  for  the  defendants,  which  1  do,  with  costs. 


Printing,  Telegraph  and  Construction  Company  of  the  Agence 
Hivas  Limited)  v.  Beer. 

An  action  was  brought  before  the  Lord  Chief  Justice  to  recover  a  second 
call  of  £1  each  on  930  shares  duly  allotted  to  the  defendent  by  the 
Directors  o£  the  Company  after  application.  The  defence  denied  that  the 
Directors  wore  properly  constituted  when  they  allotted  the  shares,  and 
that  the  defendant  was  induced  to  underwrite  1,000  shares  in  the  Company 
bj  reason  of  fraudulent  misrepresentations  alleged  to  have  been  contained 
in  the  prospectui.  The  Company  was  formed  in  March,  1895,  to  work  a 
news  agency  in  Frauee,  which  was  to  be  carried  on  by  means  of  certain 
m  patents  for  the  automatic  distribution  of  news,  by  a  transmitter 
in  the  central  office  of  the  agency,  worked  on  the  principle  of  the  type- 
writer, with  receivers  at  each  of  the  subscribers'  houses,  which  printed  the 
news  in  "  column "  iustead  of  in  "  line "  (as  in  the  case  of  the  tape 
machines).  The  public  did  not,  however,  apply  for  the  share,  and  thus 
983  were  allotted  to  the  defendant.  After  the  case  had  proceeded  for 
some  time,  an  arrangement  between  the  parties  was  conn  to,  and  the  acton 
was  withdrawn. 

Edman  v.  Churton. 

In  an  action  at  the  West  Hiding  Assizes,  before  Mr.  Justica  Charles,  the 
plaintiffs'  the  Rev.  Ed.  H.  Edman,  Rector  of  Thomtou-le-Moor,  Caistor, 
Lincolnshire,  and  his  sou,  C.  E.  Harold  Edman,  sued  the  defendant,  Mr. 
T.  Harding  Churton,  electricil  engineer,  of  Leeds,  claiming  damages  for 
an  alleged  breach  of  the  terms  of  a  deed  of  apprenticeship,  by  the  failure 
of  the  defendant  to  properly  instruct  the  younger  plaintiff  in  his 
business.  A  counter-claim  was  made  by  the  defendant  tor  the  loss 
of  the  services  of  the  younger  plaintiff.  On  behalf  of  the  plaintiffs 
it  was  stated  that  in  1891  the  younger  plaintiff,  who  was  a  minor, 
was  apprenticed  to  Mr.  Churton,  to  learn  the  business  of  an  elec- 
trical engineer.  Iu  1893  he  went  home  ill,  and  it  was  alleged  that 
this  was  due  to  overwork,  and  that  he  had  not  yet  fully  recovered  his 
health.  He  stated  that  during  his  residence  with  Mr.  Churton  he  had 
learned  next  to  nothing.  He  admitted,  in  cross  examination,  that  no 
dispute  or  dissatisfaction  arose,  except  in  his  "  secret  mind,''  at  the  extent 
of  his  instruction,  until  a  dispute  arose  between  his  parents  and  Mr. 
Churton  as  to  the  amount  due  for  his  board.  His  father  was  not  able  to 
pay  the  amount  agreed  upon  for  his  tuition.  In  the  course  of  the  dispute 
a  letter  was  written  to  Mr.  Churton  by  Mrs.  Edman,  wife  of  the  senior 
plaintiff,  saying  that  her  son  was  very  comfortable  at  Mr.  Churton's,  but 
that  she  could  not  afford  to  pay  the  terms  for  board  previously  arranged. 

After  hearing  the  evidence,  his  Lordship  gave  judgment  for  the 
defendant,  remarking  that  the  case  was  one  which  ought  not  to  have 
been  brought,  and  when,  later  on,  Mr.  Churton  agreed  to  reliuijuish  his 
claim  for  costs,  his  Lordship  said  that  the  defendant  had  behaved  very 
handsomely  ;  it  was  an  act  for  which  he  deserved  the  greatest  credit. 


Employers'  Liability- 

In  the  Westminster  County  Court,  on  Monday,  before  Judge  Luinley 
Smith,  the  action  Jeffreys  v.  Pritchetts  and  Gold  was  tried.  The  plaintiff 
was  a  workman  formerly  in  the  employ  of  the  defendants,  electrical  engi- 
neers, and  sued  under  the  Employers'  Liability  Act  to  recover  damages  for 
personal  injuries  sustained  owing  to  the  alleged  defective  condition  of  the 
defendants'  plant.  It  appeared  from  the  evidence  that  in  October  last  the 
plaintiff  was  in  defendants'  employ,  and  was  sent  in  company  with  other 
men  to  assist  in  installing  electric  light  into  a  house  at  Hanover-square, 
London.  In  the  course  of  the  work  he  was  ordered  by  the  foreman  to  go 
on  to  the  roof  of  the  lift  for  the  purpose  of  completing  the  work,  and 
whilst  he  was  so  engaged  the  lift  gave  a  very  sudden  jerk,  with  the  result 
that  he  was  thrown  over  and  sustained  a  fracture  and  other  injuries, 
which  would  incapacitate  him  from  further  work. 

For  the  defence  it  was  urged  that  the  work  upon  which  the  plaintiff  was 
engaged  was  perfectly  safe  if  proper  care  had  beeu  used,  and  a  number  of 
expert  witnesses  were  called  to  prove  that  it  was  a  very  c  lmmon  thing  to 
work  from  the  roof  of  lifts  when  electric  light  wires  were  being  fixed  up. 

In  addressing  the  Jury  his  HON'  >  I "  I  *  said  the  question  for  them  was  as 
to  whether  the  absence  of  a  guard  rail  round  the  roof  of  the  lift  consti- 
tuted a  defect  in  the  plant,  and,  if  so,  was  there  contributory  negligence 
on  the  part  of  the  plaintiff. 

In  the  result  the  Jury  found  for  the  plaintiff,  and  assessed  the  damages 
at  £150,  for  which  amount  judgment  was  entered,  with  costs. 
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Sons.     1894.) 

"  Li  Reglementation  de  la  Propriote  [ndustrielle."  By  Th. 
Wiesemann.     (Paris  :  E.  Bernard  and  Co.     1893.) 

"  Li  Theorie  de  ['Invention."  By  Th.  Wiesemann.  (Brussels: 
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TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  unler  tlve  above  heading  must  rea'h  tiie  Offia 
not   later   than  first   post    Thursday  morning.      Nev    Cata 
Price  Lists,  and  similar  m  itter  should  be  sent  early  in  the  we<  I 

NEW  BOOKS  AND  EDITIONS. 
The  following  New  Books  and  Elitons  of  "  Tub  Electrician"  Skuibs  .an 
be  obtained  of  the  Booksellers  or  direct  fnm  the  Publishing  Offices: — 

ThelS9i  Edition  of  '•'Pun  Electrician"  Electrical  Trades'  Directory 
and  Handbook  contains  1,01)0  closely-printed  pages,  and  several  new  and 
useful  features  have  been  added.  The  price  of  this  edition  of  the  I  »irei  tory 
and  Handbook  is  now  is.  post  free;  abroad  ns.  The  1895  edition  is  in 
active  preparation,  and  subscription  and  advertisement  orders  should 
now  be  sent  in. 

Laboratory  Notes  and  Forms.— With  the  above  title,  we  have  in 
the  press  a  set  of  Elementary  (now  ready)  and  Advanced  Exercises  (ready 

shortly)   for   use     in   Electrical   Engineering  classes.     These    have    I n 

prepared  in  Dr.  J.  A.  Fleming,  and  will  be  found  of  gn-at  service  to 
Teachers,  Demonstrators,  mid  Students.  The  object  of  this  series  is  tin- 
saving  of  the  time  of  the  teacher  and  his  assistants,  and  to  serve  as  a  record 
of  the  work  done  by  the  student.  A  full  prospectus  can  be  obtain  •  I  po3l 
free. 

"Electrfo  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming. 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  cook  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd.,  post 
free.     Prospectus  post  free. 

"Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  just  out,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  Tho  book  is  well 
printed,  on  good  paper,  and  contains  some  2i0  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  lis.). 

"The  Art  of  Electrolytic  Separation  of  Metals."— A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10  l  (id.  post  free. 

"The  Work  of  Hertz."— By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineering  Formcl.e,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  Od.,  by  post  7s.  Od.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  Cd. ).  Prospectus  on  application  to  the 
Publisher. 

"Electromagnetic  Theory"  (Vol.  I.),  by  Oliver  Heaviside,  is  now 
ready,  price  12s.  6d.  (abroad  13s.).  Prospectus  on  application.  Vol.  II.  is 
in  preparation. 

"The  Incandescent  Lamp  and  its  Manufacture." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  Sb.). 
Prospectus  on  application. 

"Drum  Armatures  and  Commutators." — By  Mr.  F.  Marten  Weymouth, 
is  also  ready  ;  price  7s.  tid.  (abroad  Ss.).     Prospectus  on  application. 


Tenders  Invited. — The  Town  Council  of  Great  Yarmouth  invite 
tenders  for  installing  the  electric  light  at  the  Town  Hall  Free 
Library  and  the  Great  Yarmouth  Police  Station.  Tenders  must 
be  delivered  to  Mr.  T.  A.  Biker,  town  clerk,  by  January  2nd. 

Tenders  Accepted. — The  Gas  and  Electric  Lighting  Committee 
of  the  Aberdeen  Corporation  has  received  the  following  tenders 
for  the  supply  and  erection  of  two  Willans  engines,  two  dynamos, 
pipes,  &c,  recently  advertised  for  :  — 

Johnson  and  Phillips,  London £3,850 

Mather  and  Piatt  (Limited),  Manchester 3,820 

Electric  Construction  Company  (Limited),  London 3,742 

Easton,  Anderson  and  Goolden  (Limited),  Loudon   3,600 

Siemens  Bros,  and  Co.  (Limited  ,  London 3,578 

Crompton  and  Co.  (Limited)    3,493 

J.  H.  Holmes  and  Co.,  Newcastle  (accepted) 3,300 

The  following    tenders   have    been   accepted    by    the 

Ayr  Police  Commissioners  in  connection  with  the  electric  lighting 
works  :  — 

Boiler-house  plant,  Messrs.  rennian  and  Co.  (Glasgow)  £950     0  0 

Engine-house  plant,  Messrs.  Siemens  Bros,  and  Co.  (London)  5,940  0  0 
Switchboards  and  instruments,  arc  lamp  posts,  &c.    Messrs. 

John  Fowler  and  Co.  (Leeds)   988    5  0 

Cables  and  culverts,  The  Callender  Company  (London)  1,842  18  9 

Transformers  and  boxes,  Messrs.  Swinburne  &  Co.  (London)  420    0  0 

Meters,  Messrs.  S.  '/,.  de  Ferranti  (London)     590  13  0 

Travelling  cranes,  Messrs.  Carrick  and   Ritchie  (Edinburgh)  192  10  0 

Messrs.  Hill,  Evans  and  Co.,  of  Worcester,  have  en- 
trusted the  contract  for  lighting  their  offices  and  works  by  elec- 
tricity to  Messrs.  Mann  and  Sons,  High-street,  Worcester,  local 
agents  for  Messrs.  B.  Verity  and  Sons. 

The  Sunderland  School  Board  have  accepted  the  tender 

of  Mr.  D.  Taylor  for  supplying  and  fixing  the  fittings  necessary  for 
lighting  the  Board  olliees  by  electricity  for  the  sum  of  £39.  15i. 

The  Governing  Committee  of  the  Enniscorthy  District 

Lunatic  Asylum  have  accepted  the  tender  of  Messrs.  Curtis  and 
Suns,  Middle  Abbey-street,  Dublin,  for  the  supply  and  erection  of 
telephonic  instruments  for  use  throughout  the  asylum  buildings. 
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Appointments.  Mr.  Duncan,  a  pupil  with  Mr.  C.  Faraday 
Proctor,  of  Bristol,  has  been  appointed  assistant  engineer  at  the 
Cheltenham  Corporation  Electric  Lighting  Works.  The  Post- 
master-General  has  appointed  Mr.  II.  Crawley,  assistant  superin- 
tendent at  the  Central  Telegraph  Office,  London,  to  be  postmaster 
at  Macclesfield,  vici  Mr.  Hepburn,  resigned. 

A  HIM  Appointment. — The  Committee  of  University  College, 
Nottingham,  invite  applications  for  the  post  of  Junior  Demonstrator 
and  Lecturer  in  Physics,  at  a  salary  of  £120  per  annum.  Further 
particulars  can  be  obtained  of  the  secretary,  to  whom  applicvtions 
must  be  sent  not  later  than  January  11th. 

Liquidations.— Mr.  John  Gourlay,  C.A.,  trustee  of  the  estate 
of  J.  and  W.  Weems,  Johnstone,  Scotland,  and  Mr.  Alexander 
Wylie,  notifies  that  on  and  after  Tuesday,  the  29th  prox.,  the 
following  dividends  will  be  paid  :— 2s.  in  the  pound  to  creditors 
whose  claims  have  been  lodged  and  admitted  since  the  last  dividend 
was  paid  ;  and  a  second  and  final  dividend  of  6|d.  in  the  pound  to 
all  creditors  whose  claims  have  been  lodged  and  admitted. 

A  pstition   for  the   winding-up   of  Martiny  (Limited) 

was  heard  on  the  5th  inst,  and,  pending  negotiations,  was  ordered 
to  stand  over.  On  Wednesday,  counsel  for  the  second  petitioners 
pressed  for  a  compulsory  order,  although  the  original  petitioners 
had  been  settled  with.  It  was  stated  for  the  Company  that  its 
embarrassment  was  only  temporary,  and  that  eventually  the 
debentures  would  be  redeemed  and  the  creditors  satisfied.  HU 
Lordship  said  that  if  the  Company  would  undertake  to  pay  to  the 
( Ifficial  Receiver  any  amounts  that  might  hi  received  he  would 
consent  to  the  petition  standing  over. 

Under   the   liquidation    of    the    Common    Petroleum 

Engine  Company  (Limited),  the  creditors  and  shareholders  have 
elected  Mr.  George  Etndin,  C.A.,  Coleman-street,  London,  E.C., 
liquidator,  to  wind  up  the  Company.  The  Company  was  originally 
formed  to  acquire  an  invention  for  improvements  in  gas.  petroleum, 
and  other  hydro-carbon  motors,  and  had  a  capital  of  £20,000.  The 
unsecured  debts  amount  to  £1,092,  and  the  only  asset  is  a  specimen 
engine. 

A  petition  for  the  compulsory  winding  up  of  the  South 

Staffordshire  Tramways  Company  (Limited)  has  been  presented  by 
five  trade  creditors,  and  on  the  matter  being  mentioned  to  Mr. 
Justice  Yaughan  Williams  on  Wednesday  it  appeared  that  four  of 
the  petitioners  had  been  paid,  and  the  Directors  offered  personally 
to  pay  the  fifth,  the  amount  being  only  £12.  Mr.  Levett,  <L>  C, 
for  the  Electric  Construction  Company,  applied  to  be  substi- 
tuted for  the  petitioners,  and  pressed  for  an  order  to  wind  up.  He 
had  a  claim  for  £30,000,  although  that,  no  deubt,  was  disputed. 
After  a  long  argument  it  was  agreed  that  the  original  petition 
should  be  dismissed,  on  the  satisfaction  of  the  debts  of  the  peti- 
tioners :  that  the  Electric  Construction  Company  should  imme- 
diately commence  an  action  to  establish  its  claim,  the  Tramways 
Company  undertaking,  pending  the  hearing  of  that  action,  not  to 
interfere  with  the  fund  in  Court. 

N'kw  Fikm. — Under  the  style  of  "  Wilson  Hartnell  andEdmond- 
son,"  the  businesses  previously  conducted  separately  by  these 
gentlemen  at  Leeds  and  Bradford  have  now  been  amalgamated. 
New  premises  have  been  taken  in  Kirkstall-road,  Leeds,  and  these 
will  shortly  be  opened  and  be  called  the  Volt  Works.  These 
works  are  to  be  fitted  up  in  the  most  complete  manner  for  the 
manufacture  of  both  light  and  heavy  machinery,  and  especially  for 
1 1 io  construction  and  testing  of  dynamos,  motors,  and  electrical 
plant.  The  whole  of  the  machinery,  including  cranes,  are  to  be 
driven  electrically,  and  the  works  are  to  be  lighted  throughout  by 
electricity . 

Reduction  is  Cabli  Rates,  In  response  to  a  deputation,  the 
w  ■  ■■  •  India  and  Panama  Telegraph  Company  has  agreed  to  allow 

the     team    of     English    cricketers    aboul     to    visil     the   West     Indies  to 

end  50  vords  free  of  charge  over  the  <  onipati  from  the 

Wc  '  [ndie  I  I  the  C panj  to  obtain  reduced 

rales    from     the    other     systems     traversed     DJ     the     message     .are 

succjssful,  the  team  will  be  able  to  communicate  with  England  at 
the  rate  oi  2a  3d,  p  i  word,  which  is  aboul  one  fourth  of  the 
usual  rates. 

'I'm    Geogi  lphu  1 1    So  i  u] 1    by  this 

.   have  recently  been  entirely  renovated,  and  in  additioi    to 

many  other  considei  ible  tmpn  ve nts  the  whole  edifice  h  i     I 

lighted  i  lirou  ;houl   b    eli  ctricity. 
Forced   I  In  w  our.  —Mr.    W.    A.    Gra 

ii    ilai    giving  parti    ilai     ind  illi i    of  the  Grange]   patenl 

draught  appai  are  claimed, 

a   my,  Bmoke  pre>  ention,  the  preser- 
ve,     Vmoni    '  •  h     u    - 
■    Bi  ighton  Corporation   El  md  m  inj  ol 

i  ho  pi  incip  d  en|  ii  houl  t  he  country . 

Night- Light  Watch  Stand       We  havi    re©  Messrs. 

Siemens  Bros,  and  Co,  an  Ulustratod  leaflet,  allowing  various  ways 


of    adapting    their    Obach   dry   cells    to    night  light   watch-stand 
purposes. 

Improvement  in  Telephone  Lines. — Herr  Emil  Muller,  of 
Berlin,  is  introducing  an  improved  method  of  wiring  for  pre- 
venting cross-talk.  He  attributes  cross-talk  to  leakage  currents, 
and  has  invented  various  insulators  and  supplementary  lines  for 
controlling  them.  The  invention  has  been  submitted  to  the 
General  Post  Office  and  to  the  National  Telephone  Company 
for  tests. 

Oil  Engines. — The  Boot's  Oil  Engine  and  (las  Engine  Com- 
pany send  U3  particulars  of  their  new  type  of  oil  engine,  which 
includes  a  description  of  the  ?.  B.H.P.  engine  now  offered.  The 
weight  of  this  engine  is  951b.,  and  it  consumes  one  pint  of  oil  per 
hour  when  giving  its  maximum  power,  and  when  speed  and  power 
are  reduced  oil  consumption  is  lowered  in  proportion.  The  base 
of  the  engine  is  6in.  square,  and  the  height  from  the  base  to  the 
top  is  22in.,  with  a  17in.  fly-wheel.  The  engine  is  hand  controlled, 
and  will  work  up  to  a  maximum  speed  of  400  revolutions  per 
minute.  It  is  claimed  that  paraffin  or  kerosine  of  08  to  0  845 
specific  gravity  can  be  used. 

The  Johnson  System  of  Temperature  Regulation. — We  have 
received  from  the  Johnson  Electric  Service  Company  of  Detroit, 
Mich.,  a  pamphlet  describing  that  Company's  system  of  heat  regu- 
lation, in  which  it  is  stated  that  "  much  time  and  money  have  been 
spent  in  endeavouring  to  devise  some  means  of  operating  valves 
and  dampers  directly  from  a  thermostat  by  means  of  electricity  ; 
and  while  in  some  cases  it  can  be  done,  it  is  expensive,  complicated, 
and  unreliable."  This  is  doubtless  because  the  mechanism  required 
to  be  acted  upon  by  the  electric  current  is  intricate  and  difficult  to 
supervise,  and  from  the  drawings  in  the  pamphlet  before  us  wc  do 
not  think  the  Johnson  system  overcomes  this  objection.  There  is 
no  doubt  that  in  the  States,  where  the  degrees  of  heat  and  cold  are 
acute,  some  such  system  may  have  possibilities  of  success  ;  but, 
erratic  and  unreliable  as  the  British  climate  undoubtedly  is,  there 
is,  we  think,  little  possibility  of  any  such  system  finding  a  per- 
manent abode  in  this  country.  Accompanying  the  pamphlet  are  a 
number  of  diagrams  fully  illustrating  the  system,  and  the  Company 
will  supply  copies  of  the  pamphlet  to  readers  interested  in  the 
subject. 

"Shaydolite." — This  is  the  name  given  to  an  article  recently 
introduced  by  Messrs.  Griffiths  Bros,  and  Co.  for  shading  incandes- 
cent lamps,  &c,  with  the  objectof  toning  down  the  light  and  for  deco- 
rative purposes.  "Shaydolite''  is  supplied  in  a  variety  of  colours, 
and  can  be  applied  wherever  bulbs,  globes,  or  shades  are  in  use. 
If  this  varnish  is  found  to  stand  the  heat  it  ought  to  be  very  useful 
for  theatrical  and  similar  work.  The  aniline  blue  often  used  for 
this  purpose  becomes  dull  violet  and  then  red.  In  some  theatres 
the  blue  lamps  are  cleaned  and  re-dipped  about  once  a  fortnight. 

Electricai  Heating. — In  reference  to  a  Note  which  appeared  in 
our  issue  of  the  14th  inst.,  page  180,  Mr.  H.  J.  Dowsing,  of 
Messrs.  Crompton  and  Co.,  148,  Brompton-road,  S.W.,  writes  that 
the  electrical  appliances  referred  to  were  made  by  Messrs.  Cromp- 
ton and  Co.,  who  have  ascertained  that  the  American  journal  from 
which  our  Note  was  taken  obtained  the  information  from  a  British 
publication.  Mr.  Dowsing  continues  :  "  Unlike,  however,  the 
American  paper,  ymt  mentioned  the  source  from  which  you  gained 
your  information.'  It  is  interesting  to  learn  that  the  wheat-drying 
chamber,  which,  we  believe,  is  the  first  of  the  kind  constructed, 
is  made  in  the  form  of  a  wooden  box,  containing  19  electrically 
heated  plates  which  reach  about  200  ]•'.  ;  a  blower  is  used  to  fore? 
the  air  over  the  plates,  and  it  comes  out  at  a  temperature  varying 
from  120  to  170  F.,  according  to  the  amount  of  air  passed 
through.  This  arrangement  is  to  replace  a  steam  heater,  and  it  is 
believed  a  considerable  saving  will  be  effected  owing  to  the  fact 
that  ample  power  is  available  from  a  waterfall  near  by.  Other 
inquiries  for  this  kind  of  heating  arrangement  have  been  received 
by  Messrs.  Crompton,  and,  in  places  where  fuel  is  dear  and  water 
power  plentiful,  there  will,  no  doubt,  be  a  considerable  field  for 
Bimilar  plant.    The  electrically-heated  plate  supplied  lor  preventing 

the  clock  freezing  is  fixed  to  the  top  or  side  of  the  case,  and  by  its 
use  it  is  a  perfectly  simple  matter  to  prevent  snow  and  iee  accumu- 
lating on  the  face,  and  so  stopping  (lie  movements  of  the  hands. 

This  is  the  first  instance  that  we  know  of  where  such  an  arrange 
i i  lias  been  used,  and  it  will  be  interesting    to   note  the  result. 

M,     , ...  Crompton  have  had  so  many  inquiries  for  new  applications 

ot  their  electrical  heating  system,  that  tiler,'  can  be  no  doubl  that 
a  large  demand  for  the  apparatus  wdl  ensue. 

Calendai  Messrs,  Engolbert and  Co.,  ol  it  to  17.  Bishops- 
gate,  I  calendar,  with  monthly  i  a  u 

i    will  in-  pleased  to  Bupply  free-  on  request 

from  users  or  likely  users  of  their  commodities,  Mr.    S.   Howes, 

oi    io.  Wo!,  lane,    .ends  ua  a  nea  dondar  with  tear  oil 

sheets,   and  those  ot   our  readers  interested  in  turbines,   milling 

i\.    A,-,    eao    , .I,!. on    Copies    "I    the    calendar    post    free    on 

ih,   Brush  Eleotrical  Engineorin    Company  send  us  a 
I,,,, !  oi  almanack  ami  memorandum  hook  hound  in  leather. 
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Ayr. —  At  the  last  meeting  of  the  l'olico  Commissioners  a  letter 
was  read  from  Mr.  R.  Hammond,  consulting  engineer  to  the  Com- 
missioners, on  the  subject  of  Board  of  Trade  regulations  as  to 
insulation  of  the  high-pressure  mains,  and  Mr.  Hammond's  sugges- 
tions on  the  subject  were  approved.  The  designs  for  arc-  lamp 
posts  submitted  by  Messrs.  J.  Allan  and  Sons  were  approved. 

Bath. — A  discussion  took  place  at  the  last  meeting  of  the  City 
Council  on  the  application  of  the  City  of  Bath  Electric  Lighting 
and  Engineering  Company  for  the  Council's  sanction  to  their 
application  for  a  Provisional  Klectrie  Lighting  Order.  Mr.  E.  B. 
Tuley,  the  Company's  solicitor,  fully  explained  the  position  of  the 
Company,  and  the  facilities  it  was  prepared  to  offer  the  Council  in 
the  event  of  their  consent  being  given  to  its  application.  A 
resolution  was,  however,  moved  by  Alderman  Sturges  that  the 
consent  of  the  Council  be  not  given  ;  but  that  the  Lighting  Com- 
mittee should  be  empowered  to  obtain  the  services  of  a  consulting 
electrical  engineer  to  advise  them  generally  on  the  subject.  This 
resolution  was  carried. 

Bedford. — Owing  to  the  satisfaction  felt  at  the  success  of  the 
electric  light  at  Bedford  the  authorities  are  receiving  satisfactory 
orders  for  current. 

BkfaHin. — The  agreement  between  the  Scottish  House-to-House 
Electric  Light  Company  and  the  Police  Commission  has  been 
signed. 

Brighton. — At  their  meeting  yesterday  the  Town  Council  fur- 
ther discussed  the  project  of  the  Lighting  Committee  to  practi- 
cally supersede  gas  by  the  electric  light  throughout  the  principal 
thoroughfares  in  Brighton,  including  the  Marine  Parade.  A  report, 
dated  the  10th  inst.,  was  presented  by  Mr.  Arthur  Wright,  the 
Council's  engineer,  in  which  Mr.  Wright  says  : — 

"  As  the  arc-lighting  of  the  principal  streets  at  our  preseut  prices  will  be  so 
little  in  excess  of  the  price  at  present  paid  for  gas,  and  the  improvement  in 
the  illumination  will  be  nearly  as  great  as  that  which  was  effected  by  the 
electric  lighting  of  the  King's-road,  I  recommend  the  Committee  to  as 
once  make  arrangements  for  lighting  the  following  principal  roads  and 
streets  by  means  of  arc  lamps,  viz. : — Queen's-road,  West-street,  Western- 
road,  North-street,  East-street,  Preston-street,  Old  Steine,  St.  Jaoies's- 
street,  Marine  Parade,  North-street  Quadrant,  part  of  Ship-street,  and 
the  central  valley  northwards  to  New  England-road.  For  the  Marine- 
parade,  I  recommend  the  adoption  of  exactly  the  same  standard  and 
canopy  as  those  which  are  in  use  on  the  King's-road  ;  and  in  the  other  wide 
streets  I  recommend  the  use  of  a  standard  placed  in  the  margin  of  the 
pavement  on  either  side  of  the  roadway,  and  having  a  graceful  curved  arm 
or  bracket  from  which  the  lamp  would  be  suspended  so  as  to  hang  over  the 
roadway.  The  design  of  this  standard  can  be  decided  upon  at  some  later 
date.  For  the  narrow  busy  streets  I  strongly  urge  the  Committee  to 
adopt  the  system  of  central  lighting  ;  and  in  my  opinion  and  that  of  others 
whom  I  have  consulted,  the  most  elegant  and  least  objectionable  way  of 
carrying  this  method  out  would  be  to  fix  some  neat  form  of  angle  iron  or 
steel  tube  arch  across  the  streets,  supported  by  brackets  fixed  to  the  walls 
of  opposite  houses  at  a  height  sufficient  to  allow  a  fire-escape  to  pass.  I 
have  no  doubt  that  any  necessary  permissions  may  be  easily  obtained.  I 
think  everybody  will  admit  that  the  central  position  of  the  arc  lights  is  tin- 
ideal  way  of  lighting  narrow  streets,  and  as  arrangements  can  be  made 
for  easily  lowering  them  to  one  side  over  the  pavement  for  trimming  I 
can  see  no  great  objection  to  the  arch  method  of  support  proposed.  It 
would  involve  but  little  strain  and  knocking  about  of  the  walls  of  the 
houses  to  which  the  arches  were  affixed,  and  it  would  be  decidedly  prefer- 
able: to  the  alternative  system  of  putting  in  standard  lamps  with  their 
necessarily  large  bases  in  the  pavements  of  busy  narrow  streets.  The 
scheme  would  involve  the  use  of  115  6-ampere  arc  lamp3,  40  of  which  I 
propose  should  be  extinguished  between  11  and  12  o'clock  at  night,  the 
remaining  75  being  burnt  all  night.  The  capital  outlay  required  for  the 
above  115  arc  lamps  will  depend  to  a  certain  extent  upon  the  designs  chosen 
for  the  pillars  and  arch  supports,  but  I  do  not  think  the  inclusive  cost  of  the 
lamp  wires,  lamps,  pillars,  and  arch  supports  will  exceed  £5,200.  I  estimate 
the  cost  of  current  which  will  be  consumed,  carbons,  labour,  and  repairs,  at 
£2,360  per  annum.  Adding  to  this  the  interest  and  annual  instalment  for 
repayment  of  debt  (assuming  the  debt  to  be  repayable  in  25  years)  on  1 1  > <  -  •  • .  i 
of  the  lamps,  pillars,  &c,  the  annual  charge  to  the  district  fund  will 
amount  to  about  £2,660.  The  above  115  arc  lamps  will  displace  quite 
257  gas  lamps,  costing  the  Corporation  £1,874  per  annum  for  gas  and 
attendance.  The  increased  cost  of  electric  lighting  will  therefore  amount 
to  only  £786  per  annum,  and  at  the  same  time  such  an  increased  illumi- 
nation will  be  obtained,  that  a  statement  that  the  relative  candle- 
power  will  be  more  than  five  times  that  which  is  at  present  obtained 
from  gas  in  no  way  expresses  the  improvement.  The  extra  load  put  on 
the  engines  at  the  generating  station  by  the  above  115  arc  lamps  will 
not  exceed  that  which  is  required  to  supply  1,150  8-c.p.  lamps  (29 
watts).  I  estimate  that  the  whole  of  the  above  work  can  be  completely 
carried  out  by  the  end  of  September  next." 

The  Lighting  Committee  have  considered  Mr.  Wright's  report,  and 
recommend  it  for  adoption.  They  propose  that  the  two  contracts 
with  the  gas  company  be  determined  at  June  24th  and  October 
31st  next  respectively,  so  far  as  concerns  the  lamps  in  the  various 
streets  selected  by  Mr.  Wright  for  the  present  extension.  Finally, 
the  Committee  recommend  that  application  be  made  to  the  Local 


Government  Board  f"r  sanction  to  borrow  £5,200  for  electric  light- 
ing purposes. 

Cairo. — Special  steps  have  been  taken  to  secure  the  Ghizeh 
Museum  from  the  danger  of  fire,  and  amongst  the  recent  improve- 
ments is  a  complete  system  of  electrical  communication  from  all 
parts  of  the  building  to  the  lire  brigade  station  and  the  Ghizeh 
waterworks. 

CALCUTTA. —  The  contract  for  the  electric  lighting  of  the 
Columbia  Skating  Kink  has  been  intrusted  to  the  India  Rubber, 
Gutta  Pcrcha  and  Telegraph  Works  Company  (Limited).  The 
plant  consists  of  a  Silvertown  compound  wound  dynamo,  driven  by 
a  H)  it  p.  Marshall  double-cylinder  portable  engine.  Round  the 
skating  surface  there  are  eight  lamps  of  300  c.p.  and  two  in  the 
centre  of  the  building  of  600  c.p.  The  offices,  Ac,  tire  lighted  by 
forty-two  10-c.p.  incandescent  lamps.  At  the  main  entrance  there 
is  an  ornamental  iron  pillar  supporting  a  600  c.  p.  lamp.  The  whole 
of  the  work  was  carried  out  under  the  superintendence  of  Mr. 
Walter  A.  Purdom. 

Canary  Islands. — The  town  of  Orotavo,  in  the  Canaries,  is 
lighted  by  electricity,  the  generating  plant  being  of  Swiss  make. 
Motive  power  is  provided  by  a  cascade  which  exists  just  outside  the 
town,  and  which  is  stated  to  be  of  sufficient  magnitude  to  provide 
power  for  generating  enough  electric  current  to  supply  the  whole 
of  the  islands. 

Carlisle. — The  Gas  Committee  of  the  Town  Council  have 
decided  to  ask  the  Council  to  apply  for  borrowing  poweis  for 
£'40,000  for  electric  lighting  purposes. 

Church  and  Chapel  Lighting. — Trinity-road  Baptist  Chapel, 
Halifax,  is  now  lighted  electrically. 

Clib  Lighting. — The  Liberal  Club,  situate  in  Corn  street. 
Bristol,  is  now  being  fitted  for  the  electric  light. 

Coventry. — At  the  last  meeting  of  the  City  Council,  on  the 
recommendation  of  the  Electric  Lighting  Committee,  it  was  decided 
to  supply  current  for  power  purposes  at  4d.  per  unit. 

Crosby. — The  Local  Board  have  adjourned  for  further  considera- 
tion the  application  of  the  Holloway  Electricity  Company  for  the 
Board's  sanction  to  their  application  for  a  Provisional  Order  for 
supplying  the  district  with  electric  current. 

Devonport. — At  the  Borough  Council  meeting  last  week  the 
Streets  and  Highway  Committee's  resolution  to  oppose  the  applica- 
tion of  the  Brush  Provincial  Company  for  the  consent  of  the  Council 
to  its  application  for  a  Provisional  ( >rder  was  discussed.  Complaint 
was  made  by  several  members  of  the  inferior  quality  of  the  gas  sup- 
plied in  the  district,  and  surprise  was  expressed  that  although  there 
was  no  possibility  of  the  Council  applying  for  a  Provisional  Order 
for  power  to  supply  electric  current,  it  was  still  proposed  to  oppose 
the  application  of  the  Brush  Provincial  Company.  In  the  end, 
however,  the  Committee's  recommendation  was  adopted,  and  the 
application  of  the  Company  is  to  be  opposed. 

Douglas  (Isle  of  Man). — It  is  likely  that  the  extension  of  the 
electric  tram  line  to  Snaefell  will  shortly  be  proceeded  with. 

EDINBURGH. — It  is  confidently  anticipated  that  the  works  in 
connection  with  the  Corporation  electric  supply  station  will  be  com- 
pleted and  the  current  obtainable  in  the  month  of  March  next. 

Exhibition  Awards. — We  have  received  a  long  communication 
from  the  Magnolia  Anti-Friction  Metal  Company  of  Great  Britain, 
pointing  out  the  abuse  which  the  undue  growth  of  industrial  exhi- 
bitions has  brought  about.  From  the  Company's  letter  it  would 
appear  that  a  German  firm  of  anti-friction  metal  makers  are  trading 
upon  awards  stated  to  have  been  obtained  at  the  recent  Chicago 
Exhibition,  but  which  were,  in  fact,  never  awarded.  The  same 
firm  tire  charged  with  adopting  a  somewhat  similar  practice  in  the 
case  of  the  Antwerp  Exhibition  awards,  where  the  firm  in  question 
have  obtained  a  silver  medal  but  announce  the  award  as  a  gold 
medal.  The  Magnolia  Company  point  out  that  this  is  a  case  in 
which  exposure  is  very  difficult,  but  that  some  steps  should  be 
taken  to  bring  the  guilty  parties  to  account.  In  any  case  the 
charge  made  against  the  German  firm  in  question  appears  to  be 
substantiated  in  the  communication  before  us.  Surely  this  is  a 
case  in  which  the  assistance  of  the  Chambers  of  Commerce  could 
be  invoked. 

Forfar. — Mr.  Forbes  Waddell,  the  recently-appointed  manager 
at  the  Corporation  (Jas  Works,  has  just  prepared  a  report,  in  which 
he  states  that  as  the  electric  light  has  now  been  adopted  in  most  of 
the  factories  in  Forfar  the  sale  of  gas  litis  steadily  decreased  from 
seven  and  a-half  millions  in  1891  to  three  millions  in  1893-4.  He 
proposes  several  modifications  in  the  plant  at  the  gas  works  by 
which  he  believes  the  Corporation  will  be  enabled  to  sell  their  pro- 
ducts at  a  cheap  rate.  An  interesting  question  was  discussed  at 
the  last  meeting  of  the  'bis  Committee  as  to  whether  the  Corpora- 
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tion  were  compelled  to  supply  gas  to  factories  in  which  the  electric 
light  has  been  installed.  Mr.  Craik  stated  that  the  supply  of  gas 
to  these  factories  was  peculiarly  intermittent.  He  noticed  in  the 
accounts  that,  while  100ft.  or  200ft.  were  supplied  in  one  month, 
the  supply  amounted  to  20,000ft.  at  another  period,  which  seemed 
to  indicate  that  something  had  gone  wrong  with  the  electric  light, 
and  he,  therefore,  wished  to  know  whether  the  Corporation  had 
not  something  to  say  on  the  question  of  supply.  The  clerk  pointed 
out  that  the  Corporation  could  not  act  out  of  reason,  and  the 
matter  was  ultimately  sent  up  to  the  Gas  Committee  for  considera- 
tion and  report. 

Halifax. — It  is  anticipated  that  the  principal  streets  of  this 
town  will  be  lighted  electrically  by  the  24th  inst. 

Hotel  Lighting.— The  Clifton  Down  Hotel  (Clifton,  Bristol)  is 
to  be  lighted  throughout  by  electricity. 

Insurance  Office  Lighting. — The  handsome  block  of  buildings 
now  being  erected  in  Cornhill  (London,  E.C.)  for  the  Commercial 
Assurance  Company  are  to  be  lighted  throughout  by  electricity, 
and  the  contractors  for  the  work  have  appointed  Messrs.  1  land- 
cock  and  Dykes,  consulting  engineers,  for  the  work.  About  000 
lights  will  be  used  in  the  installation. 

Keswick. — In  regard  to  the  application  by  the  Keswick  Electric 
Lighting  Company  for  the  consent  of  the  Local  Board  to  their  ap- 
plication for  a  Provisional  Order,  the  matter  has  been  left  over  for 
the  consideration  of  the  Urban  Council. 

Lectures. — Dr.  J.  A.  Fleming  delivered  a  Gilchrist  lecture  at 
the  Corn  Exchange,  Bedford,  last  week,  to  a  large  audience,  under 
the  presidency  of  Sir  Henry  Mance,  CLE.  For  the  first  time,  the 
large  hall  in  which  the  lecture  was  delivered  was  lighted  by  elec- 
tricity. The  lecture  was  listened  to  throughout  with  marked  atten- 
fcion,  and  at  the  conclusion  a  hearty  vote  of  thanks  was  accorded. 
Gilchrist  lectures  have  also  been  recently  delivered  by  Dr.  Fleming 
at  Coventry,  Old  Hill,  and  West  Bromwich. 

Leicester. — On  Wednesday  last  the  Corporation  for  the  first 
time  supplied  electric  current  for  private  purposes.  The  business 
premises  of  many  of  the  leading  Leicester  tradesmen  were  supplied 
with  the  electric  light.  There  is  still  some  work  to  be  done  before 
the  whole  of  the  wired  central  area  can  be  supplied,  but  it  is 
probable  that  this  will  be  effected  very  shortly. 

Leith. — The  extensive  premises  of  Messrs.  W.  Jeffrey  and  Son, 
Maiket  House,  Leith,  have  been  fitted  throughout  for  the  electric 
light,  which  was  inaugurated  on  Saturday  last.  Arc  lamps  are  used 
for  the  exterior  lighting,  and  incandescents  throughout  the  work- 
rooms and  offices. A  preliminary  test  has  taken  place   of  the 

plant,  which  is  now  nearly  completed,  for  the  electric  lighting  of 
the  Victoria  Dock  and  the  old  docks  at  Leith.  The  object  of  the 
trial  was  to  satisfy  the  Commissioners,  who  have  under  consideration 
the-  extension  of  the  lighting  to  the  Albert  and  Edinburgh  docks. 
Both  arc  and  incandescent  lighting  are  included  in  the  work, 
which  lias  been  carried  out  by  the  Brush  Company  under  the 
supervision  of  Mr.  E.  G.  Craven,  Superintendent  for  Scotland,  at 
a  cost  of  about  £1,000. 

Lr\  EUPOOL.  The  Lighting  Committee  of  the  Corporation  recom- 
mi  rid  (he  acceptance  of  the  offer  made  by  the  Liverpool  Electric 
Supply  Company  (Limited)  to  purchase  the  whole  of  that  Com- 
pany's undertaking  as  a  going  concern,  the  purchase  to  take  place 
during  the  year  L895,  instead  of  waiting  until  such  time  as  the 
Corporation  can  compel  the  Company  to  sell  their  business.  It  is 
proposed  that  the  terms  of  the  transfer  shall  !«■  agreed  between 
the  Company  and  the  Lighting  Committee,  or  by  arbitration.  This 
resolution  has  been  disi  ussed,  and  if  has  been  agreed  to  authorise 
tie'  <  '"in mil  tee  i"  take  sui'li  steps  as  may  be  necessary  to  ascei  tain 
the  cost,  and  to  formulate  the  details  of  a  scheme  for  supplying 
all  the  public  buildings  and  m  irkel  3  in  1 1c  city  with  eleel  ric  light, 
from  stations  to  be  established  by  the  I  'orporation. 

Luton.  Tin  Borough  Surveyor's  estimate  of  the  amounl  re 
quired  i>  carry  oul  tie'  electric  lighting  Bcheme  is  E10,000.  It 
has  been  decided  in  tic  Town  Council  to  apply  to  the  I'. 'aid  of 
Trade  for  a  Provisional  Order. 

Mill  Lighting.  The  extensive  mills  al  Parndon,  Bedfordshire, 
have  been  completely  fitted  foi  bh<  electric  light  bj  Me  irs.  W.  J. 

on  and  I  '■■  .  oi   I  imbridge  and  i  armouth.     'i ! 
plant  ia  driven 

l'"i  i   ) [.     The  third  direol  driven  alternating  dynamo  and 

b  ing  put  down  al  the  Corporation  Electric  Light- 
ing Works  by  Messrs.  St.  Z,  de  I  en  inti  ina  5  i  ■  and  Thorn,  will 
shortly  be  oompleted.     Christmas  I  n    time  fixed   for  the 

completion  el  the  work,  and,  notwithstond the  short  timi        ■  <• 

'o'1 ntraotors,  il   is  expected  thai   no  delay  will  ocour.     The 

existing  plan!  al  the  station  baa  been  for  H,mi    i pasl  working 

to  its  full  capacity. 


Postal  Arrangements. — Special  arrangements  are  made  for 
postal  deliveries  during  the  Christmas  holidays.  Particulars  of 
these  arrangements  can  be  obtained  at  any  post  office. 

Radclifee. — At  the  last  meeting  of  the  Local  Board  a  dis- 
cussion arose  on  the  electric  lighting  scheme.  It  has  been  decided 
to  apply  to  the  Board  of  Trade  for  a  Provisional  Order,  and  to  the 
Local  Government  Board  for  powers  to  borrow  the  necessary 
monies  for  carrying  out  the  scheme.  Although  it  is  not  anticipated 
that  so  large  a  sum  will  be  required,  £20,000  is  to  be  asked  for. 

Richmond. — At  the  last  meeting  of  the  Town  Council  the  Works 
Commttee  reported  that  the  total  cost  of  the  new  electric  fire- 
calls  and  materials  amounted  to  £2,322.  9s.  7d.,  and  additions  were 
recommended  estimated  to  cost  about  £305.  The  loan  authorised 
and  raised  for  this  purpose  was  for  a  sum  of  £1,800.  It  would, 
therefore,  be  necessary  for  apjffication  to  be  made  to  the  Local 
Government  Board  for  authority  to  borrow  a  further  £900  to  cover 
the  ultimate  cost.  In  regard  to  the  resolution  recently  adopted 
calling  upon  the  Richmond  Electric  Light  and  Power  Company  to 
make  up  their  deposit,  under  clause  6  of  their  agreement,  to  the 
sum  of  £400,  an  arrangement  has  been  come  to  by  which  the 
Company  keep  a  regular  deposit  of  £50  with  the  Council,  with  the 
addition  of  such  further  sums  as  may  be  required  from  time  to 
time  when  extensions  are  made. 

Scarborough.  —  In  connection  with  the  Castle  Hill  scheme,  the 
Lamps  Sub-Committee  has  received  instructions  to  obtain  tenders 
for  the  lighting  of  certain  streets  in  the  borough  by  electricity. 

Southampton. — A  letter  was  read  at  the  last  meeting  of  th<! 
County  Council  from  the  Southampton  Electric  Lighting  and 
Power  Company  asking  the  Council's  permission  to  the  application 
made  by  the  Company  for  a  Provisional  Order  to  supply  electric 
current  within  the  district.  The  Company  point  out  that  they 
have  carried  out  all  their  engagements  with  the  Local  Authorities, 
and  have  given  satisfaction  to  the  users  of  electric  current  in  the 
area  supplied  by  the  Company.  They  also  agree,  if  the  Corpora- 
tion decide  within  six  months  to  negotiate  for  the  purchase  of  their 
undertaking,  to  dispose  of  the  same  at  a  fair  price.  In  discussing 
this  letter  a  resolution  was  proposed  by  Mr.  Lemon  that  no  oppo- 
sition should  be  made  by  the  Corporation  to  the  Company's  appli- 
cation. In  spite  of  an  amendment  referring  the  matter  back  for 
consideration  the  resolution  was  adopted  by  18  to  8,  with  the 
modification  that  the  period  for  negotiation  for  purchase  be  made 
twelve  months  instead  of  six  months. 

South  Staffordshire  Tramways. — The  workmen  employed  on 
the  electric  tramcars  on  the  South  Staffordshire  Tramways  have 
received  notice  to  quit.  The  whole  of  the  cars  are  now  labelled  as 
the  property  of  the  Electric  Construction  Company  (Limited). 
Regret  is  expressed  that  no  satisfactory  arrangement  can  be  made 
to  enable  the  cars  to  continue  running,  and  the  inconvenience  to 
the  public,  especially  at  Darlaston  and  Walsall,  is  considerable. 

The  Stage. — Previous  attempts  by  the  Lithanode  and  General 

Electric  Company,  to  introduce  novel  electrical  effects  on  the  stage 
have  led  to  a  considerable  increase  of  business  in  this  direction  tins 
year.  A  quantity  of  work  has  been  undertaken  by  the  Lithanode 
Company  for  several  of  the  leading  theatres  and  places  of  amuse- 
ment, including  the  Lyceum  (London),  Olympia,  Crystal  Palace, 
and  the  principal  theatres  in  Edinburgh,  Birmingham,  Manchester, 
Sheffield,  and  Portsmouth.  This  is  a  branch  of  electric  lighting 
business  for  which  a  considerable  amount  of  business  in  the 
near  future  may  be  safely  prognosticated.  The  nc«  Queen's 
Theatre,  at  Longton,  Stall's.,  is  to  be  lighted  throughout  by 
electricity.  The  new  Grand  Theatre  at  Wolverhampton,  which 
was  opened  lasl  week,  is  partially  lighted  by  electricity. 

S«  \\si:\.  At  a  meeting  of  the  General  Purposes  Committee  of 
the  Corporation  a  sub-committee  reported  that  at  a  consultation 
with  Mr.  K.  Manville,  of  London,  t  liat  gentleman  had  estimated 
thai    the   cost  of    lighting   the    town    by  electricity  would   lie  about 

£36,760.     The  report  of  the  Bub-Committee  was  adopted,  and  it 

was  decided  to  put  the  work  under  Mr.  Manville's  supervision,  at 
a  remuneration  of  .">  per  cent,  on  the  estimated  outlay. 

\\  LKJJFiELD.     Councillor  Lee,  in  reply  to  a  question  as  to  the 
i  made  with  the  electric  light  question,  stated  that  no 

had  been  dono  up  to  the  present,  l>ui  i  i      'ting  was  to  be  held 

.-,  i  I'm, i  day),  when  he  hoped  the  question  would  be  dia 
cussed  in  earnest.  Tho  question  of  the  site  for  the  sewage  works 
had  so  Far  bei  n  a  barrier  ;  but  aa  thai  had  now  been  settled,  there 

w  h\    the  el  hould  nol   be 

d  with. 

Wandsworth  (London,  S.W.).  The  General  Purposes  Com- 
mittee ot  the  Board  ol  Works  have  refused  their  consent  al  present 
to  the  laying  of  pipes  by  i lie  ('"iinty  of  Loudon  Company. 

\\  i  i  Cowl  Notice  has  been  given  bi  Mr.  0.  L,  D.  Reader, 
i   elm    as   Reader  and  c>.,  of   Bath  road,  Weal   Oowes,  of  his 
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intention  to  apply  to  the  Board  of  Trade  for  a  licence  under  tlio 
Electric  Lighting  Act,  to  supply  electric  current  within  the  area  of 
the  West  Cowes  Local  Board.  The  Board,  having  discussed  the 
notification,  asked  for  further  information. 

Works  Lighting.  The  extensive  range  of  buildings  at  Broad- 
heath,  near  Manchester,  occupied  by  Messrs.  George  Richards  and 
Co.,  are  now  lighted  throughout  by  electricity.  This  is  one  of  tho 
largest  and  most  completely  equipped  machine-making  firms  in  the 
Manchester  district . 

V  LRMOUTH. — The  Town  Clerk,  at  the  last  meeting  of  the  Council, 
produced  the  formal  sanction  of  the  Local  Government  Board  for 
the  borrowing  of  £1,500  for  the  purpose  of  certain  extensions  of 
the  electric  lighting  scheme.  The  Trinity  House  have  complained 
that  certain  arc  lamps  on  the  parado  were  insulticiently  screened, 
owing  to  which  the  efficiency  of  oertain  of  the  Trinity  lights  were 
marred. 


COMPANIES'    MEETINGS. 


New  Telephone  Company  (Limited). 

An  extraordinary  general  meeting  of  this  Company  was  held  at  the 
i  fannon-street  Hotel,  on  Wednesday,  for  the  purpose  of  considering,  and.  if 
thought  tit,  passing  t lie  following  resolution  :  "That  the  Company  be 
wound  up  voluntarily."     Mr.  J.  S.  Forbes  presided. 

The  SECRETARY  (Mr.  W.  C.  Gould)  having  read  the  notice  calling 
the  meeting, 

The  CH  AIRMAN  stated  that  the  purpose  for  which  the  Xew  Telephone 
Company  was  created  bad  been  served  ;  and  experience  had  shown  that 
the  interests  of  the  telephone  business,  and  equally  of  the  public,  would 
be  better  served  by  having  the  complicated  and  difficult  work  carried  on 
by  one  company  instead  of  by  two — more  efficiently  as  regarded  the  public, 
and  more  economically  as  regarded  the  Company.  The  undertaking  was 
entered  on  with  the  best  intentions,  and  he  was  not  sure  that  they  had  not 
been  a  little  enthusiastic.  They  bad  wanted  to  confer  benefits  on  the  public 
which  they  themselves  scarcely  understood,  and  which  they  could  only  com- 
prehend from  one  side — the  side  of  an  impossibly  low  subscription.  This  state 
of  things,  however,  very  soon  discovered  itself.  On  the  other  hand,  the 
New  Company  accepted  certain  obligations  to  individual  subscribers,  and 
had  carried  them  out  loyally ;  but  the  time  had  now  come  when  they  thought 
it  would  be  much  better,  in  the  interests  of  all  concerned,  that  the  New  Com- 
pany should  be  wound  up.  The  places  in  which  business  had  beeu  carried 
ou  were  very  few,  two  or  three  at  the  outside,  and  the  business  itself  was 
on  a  comparatively  small  scale.  The  capital  of  the  New  Telephone  Com- 
pany, subscribed  and  paid  up.  was  very  large,  and  a  great  deal  of  it  was 
lying  aside  absolutely  unproductive.  They  had  no  intention  of  risking 
this  capital  in  rerpetuating  the  evils  of  the  original  foundation  ;  they 
thought  they  could  dispose  of  it  much  better  by  transferring  it  back  into 
the  pockets  of  those  to  whom  it  belonged.  This,  however,  could  not  be 
done  without  liquidation.  He  did  not  know  whether  the  shareholders 
would  think  that  the  general  grounds  he  had  mentioned  were  sufficient 
for  the  course  which  it  was  now  proposed  to  take  ;  but  the  Directors,  being 
charged  with  the  interests  of  the  shareholders,  had  determined  that  it 
was  their  duty  to  propose  the  winding  up  of  the  Company.  He  therefore 
concluded  by  moving  a  resolution  to  this  effect. 

Mr.  PARKINS!  IN  asked  for  further  explanations.  The  capital  repre- 
sented by  ordinary  shareholder-  outside  the  National  Telephone  Company 
was  very  small  indeed,  but  he  thought  it  was  matter  of  moment  to  outside 
shareholders  to  he  informed  of  the  reasons  which  had  actuated  the  Directors 
in  coming  to  the  conclusion  to  wind  up.  They  were  aware  that  the  New 
Telephone  Company  bad  entered  into  negotiations  and  agreements  with 
the  Tost  (ifhce.  The  Chairman  bad  suggested  that  the  object  with  which 
the  New  Telephone  Company  came  into  existence  had  been  served.  To 
his  mind,  however,  one  of  the  original  objects  of  the  New  Company  was 
to  prevent  the  telephone  business  of  this  country  from  becoming  a  mono- 
poly in  the  hands  of  the  National  Company,  but  he  failed  to  see  how  this 
object  could  be  served  by  the  New  Company  committing  suicide  and 
removing  the  only  rival  that  the  National  Company  had.  The  New  Com- 
pany had  about  1,500  subscribers  at  Manchester,  and  he  would  like  to 
know  the  intentions  of  the  Directors  in  regard  to  that  business  — whether 
it  was  to  be  continued  by  the  liquidator,  sold  to  another  company,  or  dis- 
continued entirely. 

The  CHAIRMAN,  in  reply,  stated  that  a  mutter  of  this  kind  might  be 

Bed  on  other  considerations  than  the  question  of  mere  profit  and 

loss,  although  one  knew  in  commercial  undertakings  the  necessity  of  keep 

iug  in  mind  this  important  factor.      A   careful  ace  unit  bad  been  prepared, 

-  the  working  of  the  New  Telephone  Company.  He  did  not 
say  that  this  account  might  not  be  chal  me  matters  of  p 

affecting  details :  but  the  result  of  the  work  ingot  the  New  Company,  a 
be  account  in  question,  which  be  was  prepared  to  defend  if  nei 

i  am  .March  22, 1892,  to  the  end  of  October,  1894— very  nearly 
the  term  of  its  existence — a  loss  of  £6.325  was  incurred.      He 
that  the  purposes  for  which  the  Compat  illy  formed  bad  served 

their  turn — certainly,  the  purposes  of  the  promoters  were  pretty  well 
served — and  the  interests  of  a  business  like  the  telephone,  which  was  full 
of  complications, required  unity  of  management  and  of  interests  to  produce 
the  best  results.  The  working  of  the  New  Telephone  Company  had  been 
carried  on  with  great  diligence,  but  the  result  bad  been  the  loss  oi 

nit  to  which  he  had  stated.     Having  give;]  »  detailed  explanation 


of  how    this   result   bad    been    arrived   at,   be  admitted    I ti.it      <■ of    the 

charges  which  bad  been  debited   to  revenue  might  have  1 n  allocated  to 

capital   account  if  the  undertakiug  bad  been  continued,  and  it  bad  ex- 
nandi  I  intoa  great  company.     The  payments  which  had  been  made,  bow- 
ever,  would  have  had  to  1"'  made   whether   they  were  debited   to  capital  or 
revenue,  and.  therefore,  the  business   bad   been  carried  on  not  onl 
profit  but  with  the  loss  mentioned,     a    large  amount   of  capital 
lying  idle  at  the  bank  at  interest,  and  this  meant  bo  much  dead  Loss  to  the 
owners,      A  great    many  of    the  subscribers  at  Manchester  he 
ou  a  tariff  which  it  was  not  known  at  the  time  meant  ruin. 
Mr.  PARKINSON  said  he  questioned  this. 

The  CHAIRMAN  :  You  may  question  it,  but  I  do  not.  A  £5  subscrip- 
tion was  infinitely  less  than  the  actual  cost  of  every  subscriber  in  Man- 
chester at  the  present  moment,  and  a  multiplicity  of  subscribers  for  the 
New  Company  would  have  meant  more  speedy  ruin  to  it.  Between  500 
and  600  of  these  subscribers,  too,  had  found  the  necessities  of  their 
business  involve  their  paying  not  only  the  £5  to  the  New  Company  but 
also  the  £10  to  the  old  Company,  and  therefore  these  particular  subscribers, 
who  had  been-  he  must  not  say  deluded,  but  persuaded  into  joining  the 
New  Company  had  had  to  pay  two  subscriptions  instead  of  one!  In  other 
cases  the  National  Company  had  been  generous  enough  to  afford 
subscribers  the  opportunity,  for  a  small  additional  payment,  of  enjoy 
ing  all  the  advantages  of  a  universal  serviee — a  great  advantage, 
which  the  New  Telephone  Company  could  not  have  giveu.  A  great 
undertakiug,  like  the  Ship  Canal,  whatever  the  result  was  in  im- 
mediate profit,  might  indirectly  so  enormously  benefit  the  com- 
munity as  to  justify  a  work  which  to  ordinary  commercial  people 
might  appear  a  madness,  but  in  the  case  of  the  telephone  there  was  no  such 
underlying  principle.  A  telephone,  from  its  very  nature,  must  be  limited 
to  a  very  small  number  of  persons,  and  its  advantages  were  so  enormous  as 
to  make  its  cost  almost  count  for  nothing.  Tbe  New  Company  had  also 
surrendered  their  present  licence  to  the  State,  and  this  bargain  was  now 
pending  and,  he  had  no  doubt,  would  take  effect  when  Parliament  met. 

Mr.  PARKINSON  observed  that  a  new  licence  could  then  be  got  by  the 
New  Telephone  Company. 

The  CHAIRMAN,  continuing,  stated  that  in  that  case  the  New  Com- 
pany would  enter  on  a  business  of  a  totally  different  kiud,  involving  many 
more  difficulties  than  at  present  existed.  The  National  Telephone  Com- 
pany, who  knew  more  than  tbe  New  Telephone  Company,  from  their  greater 
experience,  looked  forward  with  a  certain  degree  of  dread  to  the  complica- 
tions which  would  arise  when  the  Post  Office  did  one  part  of  the  work  and 
the  National  Company  the  other.  He  repeated  that  it  was  impossible  for 
the  telephone  business,  from  its  peculiar  nature,  to  be  carried  on  efficiently 
and  economically  by  two  agencies  ;  and  the  Directors  were  certainly  doing 
their  duty  to  the  shareholders  and  the  community  in  recommending  the 
winding  up  of  the  Company,  and  the  getting  rid  of  the  dauger  of  future 
loss.  As  to  what  would  be  done  in  the  future,  the  liquidator  would  get  in 
the  assets  and  distribute  them  as  quickly  as  he  could.  The  contracts 
which  were  running  at  Manchester  would,  he  presumed,  be  performed,  hut 
the  liquidator  would  not  enter  into  new  business,  as  new  business  would 
not  be  liquidation. 

Mr.  PARKINSON  said  he  dissented  from  the  idea  that  the  telephone  busi- 
ness of  the  country  would  be  in  a  very  much  better  position  if  the  National 
Company  had  no  rival.  In  any  case  he  hoped  that  the  country  would  uoe 
again  be  plunged  back  into  the  same  conditions  as  before  prevailing  regarding 
the  expense  of  the  service.  He  asserted  that  the  Mutual  Company  would 
not  have  sold  its  business  iu  Manchester  had  the  Directors  been  aware  of 
the  intentions  of  the  Coverment  with  respect  to  the  trunk  wires.  The 
working  of  the  Mutual  Company  was  carried  on  at  a  profit. 

-Mr.  WALLACE  (a  Director  of  the  New  Telephone  Company)  seconded 
the  motion.  He  stated  that  it  was  only  reasonable  for  the  National  Com- 
pany to  have  the  control  of  the  New  Company  on  account  of  their  enor- 
mously preponderating  interest  in  it.  The  New  Company  had  done  some 
good,  because  it  had  quickened  the  work  of  the  National  Company,  and  he 
was  pleased  to  see  that  the  National  Company  were  trying  to  do  as  much 
as  they  could  to  make  their  service  perfect.  He  had  made  money  out  of 
the  New  Company,  and  he  would  not  desert  the  public  if  the  National 
Company  did  not  make  their  service  what  it  should  be.  In  that  case  he 
was  offered  £1,000,000  to  put  into  the  telephone  service  in  order  that  it 
might  be  carried  on  properly.  He  had  no  doubt,  however,  that  this 
money  would  not  be  wanted,  as  the  National  Company  would  endeavour 
to  give  the  best  service  possible,  and  at  as  cheap  a  rate,  consistently  with 
efficiency,  as  could  be  charged. 

The  CHAIRMAN,  in  further  reply,  agreed  that  competition  was  very 
beneficial,  as  it  assured  efficiency  and  economy ;  but  a  low  rate  and  an 
efficient  service  on  the  M  mchester  scale  meant  ruin.  Competition,  too, 
could  only  be  carried  out  on  the  condition  of  a  proper  reward  for  the  ser- 
vices rendered.  A  great  railway  expert,  he  reminded  them,  had  told  a 
Parliamentary  Committee  that  competition  must  end  in  combination. 
That  was  what  had  been  done  in  tbe  present  case.  Tbe  National  '  lompany, 
however,  competed  with  the  Post  Office  at  a  great  many  places,  and  eil 
regarded  rates  or  efficiency  the  Post '  Ifflee,  so  far  as  he  was  aware,  cou 
On  no  belter  than  themselves.     Ill    fact,  the  very  opp. 

Company's  service  and  rates  being  acceptable  to  the  public.    He  could  quite 
understand  that  when  everything  was  new,  and  they  had  a  limited  bust 
ness,  the  Mutual  Company  showed  a  profit  on  the  figures  of  the  first 
but  he  did  not  believe  that  if  he  bad  been  the  auditor  a  profit  would  have 
been  shown  by  that  Company.  He  was  glad  to  Bee  Mr.  Wallace  present,  who 
was  responsible  more  than  he  (the  >pcaker    or  his  colle  I  [ue    for  I  be  initia- 
the  New  Company.     When  the  £1,000,000  to  which  Mr.  Wallace 
referred   took  a  tangible  form,  probably  the  same  courage  and  judgment 
which   had  prevented    the  capital   of   the   New  Company    from  being  lost 
would  gave  some  portion  of  the  £1,000,000,  but  those  who  subscril 
would  not  get   such  good  terms,     lb-  then  put  the   motion,   which    v 
carried  „<,,,.  ,.,,,    and  the  proceedings  then  terminated. 
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[hi  addition  to  tlic  information  given  under  this  heading,  detailed  par- 
licidars  of  navy  ot  the  Companies  whose  returns  appear  below  will 
A.  found  in  "Tin:  Elei  priciak"  Electrical  Trades'  Director*  and 
Handbook,  1894,  pages  274-300,  <(•<-.  ,(•.-.] 


ALUMINIUM  AND  GENERAL  FOUNDRY  SYNDICATE  (LIMITED).  This 
Company  was  registered  on  December  5th,  with  a  capital  of  £10,500  in 
10,000  Preference  and  300  Founders'  shares  of  £1  each,  to  purchase  inven- 
tions for  the  manufacture  of  aluminium,  ami  aluminium  alloys,  and  certain 
metallic  alloys  and  compounds,  and  of  solder  to  be  used  therewith,  and  to 
carry  on  the  busiuess  of  mechanical  engineers,  machine  and  engineering 
tool  makers,  boiler  makers,  metal  workers,  and  metallurgists. 

ALUMINIUM  SOLDERING  COMPANY  (LIMITED).— This  Company  was 
legist ered  on  December  5th,  with  a  capital  of  £10,000  ia  £l  shares,  to 
purchase,  or  otherwise  acquire  certain  patents  and  other  rights  for  inven- 
tions reliting  to  soldering  aluminium. 

W.  T.  AVERY  (LIMITED).— This  Company  has  been  registered  with  a 
capital  of  £209,000,  in  £5  shares,  to  acquire  the  business  of  weighing 
machine  manufacturers,  heretofore  carried  on  by  a  company  of  the  same 
name  (now  in  voluntary  liquidation),  and  to  manufacture  and  deal  in 
weights,  measures,  scales,  balances,  machines,  and  appliances  of  every  kind; 
and  t"  carry  on  business  as  engineers,  machinists,  &c. 

BELL'S  ASBESTOS  EASTERN  AGENCY  (LIMITED).— This  Company  was 
registered  on  November  30th,  with  a  capital  of  £10,000  in  £1  shares, 
to  enter  into  an  agreement  to  be  made  between  Hell's  Asbestos  Company 
Limited),  and  the  Company,  and  to  carry  on  in  China,  Japan,  the  Straits 
.Settlements,  or  elsewhere  the  business  of  purchasing  or  otherwise  acquiring, 
selling,  and  dealing  in,  as  agents  or  otherwise,  asbestos  goods  and  articles 
connected  with  the  utilisation  of  asbestos. 

BENNETTS  IRONFOUNDRY  COMPANY  :  LIMITED).— This  Company  was 
registered  on  December  8th,  with  a  capital  of  £12,000  in  £10  shares,  to 
carry  on  the  business  of  inmfounders,  metil  workers,  mechanical  and 
electrical  engineers.  &c. 

BRAYTON  PETROLEUM  MOTOR  COMPANY  (LIMITED).— This  Company 
has  been  registered  with  a  capital  of  £80,000  in  80,000  shares  of  £1  each, 
for  improvements  in  hydro-carbon  engines,  and  the  inventions  therefor, 
and  also  any  improvements  already  made,  or  hereafter  to  be  made,  in 
the  said  invention;  to  acquire  any  other  patents  and  inventions  which 
may  seem  capable  of  being  turned  to  account  by  the  Company. 

BRITISH  LIGHT  RAILWAYS  (LIMITED).— This  Company  was  regis- 
tered on  December  8th,  with  a  capital  of  £110,  divided  into  20  shares  of 
£5  each  and  10  shares  of  £1  each,  to  construct,  purchase,  lease,  or  other- 
wise acquire  any  light  railways,  tramways,  or  tramroads  in  the  United 
Kingdom  :  to  equip,  maintain,  and  work  the  am"  by  horse,  steam,  electric 
or  other  mechanical  power  ;  and  to  manufacture,  sell,  and  deal  in  loco 
motive  and  other  engines,  dynamos,  and  other  apparatus. 

COOPERS  AND  YOUNG  (LIMITED).- This  Company  was  registered  on 
December  5th,  with  a  capital  of  £5.000,  divided  into  100  £8  per  Cent 

Cu lative   Preference  shares  of  £10  each,  and  400  Ordinary  shares  of 

£10  each,  to  acquire  the  business  of  Cooper  i! -others.  Birmingham,  and  to 
carry  on  the  business  of  general  metal  spinners,  coppersmiths,  and  metal 
dealers  and  workers. 

ELECTRIC  BATTERY  COMPANY  (LIMITED).  -This  Company  was  regis- 
tered on  December  11th,  with  a  capital  of  £30,000,  in  £5  shares,  to  carry 
into  effect  an  agreement  dated  December  7th,  and  made  between  Harry  T. 
Barm  tl  and  Francis  J.  Moffetl  for  the  Company  .  having  reference  to  i la- 
Hale  to  the  Company  of  certain  patents  for  improvements  in  primary 
battel  es  and  motors,  and  other  property  therein  mentioned,  and  to  i  irrj 
on  the  business  of  manufacturing,  working,  using,  letting  oil  hire,  and 
selling  electric  batteries,  machinery,  boats  or  vessels,  apparatus,  imple- 
ments and  things  for  the  production,  transmission,  storage  and  use  of 
electric,  magnet r  other  force,  whether  under  the  said  patents  or  other- 
wise. Tic  ubscribei  with  one  hare  each  are  Alexander  Gripper,  H.  N. 
Oodward,  Thomas  II.  Dacres,  Francis  J.  Moffetl  William  K.  Bourke, 
William  .1.  Catley,  and  James  Fford,  17,  Vi  itoria-street,  London.  s.W. 
Stephen  B,  Saundet    i  i  the  Mat  i  ;ing  Director  for  three  years. 

INTERCHANGEABLE  AUTOMATIC  MACHINE  SYNDICATE  i  LIMITED). 
This  Company  wa    registered  on  November  28th,  with  a  capital  of  £1,000, 
in  £1  shan     I  ■  ■  irrj  on    hi  m  inufo  turoi    "i  int   rcha 

aul  omat  ic  i  oin  freed  mai  bine  and  mi  chauii  i  apparal  u  .  and  of  fittings, 
i I  pari  "i  1 1 .or  l  to  carrj  on  i  be  bu  line  of  nickel- 
platers,  ele  tro  bi  m  ei     elei    i  Sec. 

JOHN   HETHERINGTON    AND    SONS    (LIMITED)      Tl,,      Company    wa« 

I  on  November  29th,  with  o  8300,0 110  shares, 

to  Require   rad  carrj     n  the  business  oi  machine  makei  ,  iron  and  brass 

' a       !      .    'I    Man.  hi 

J.   GORDON  ALISON  AND   COMPANY     LIMITED.      Thi     Company    was 
registered    >n  November  30th  with  a  capital  of  £10.000. 
a.  |uire  Hi"  bu  ine      carried  i  re  by  i  be  late 

■' ■    i 

boiler  tnakei  i,  &e. 

L0WCOCK,  HILL  AND  COMPANY  (LIMITED).     This  Company  v. 

tored  "ii  I ember  6th  with  a  i  ipital  ol  £1  i,0 n  I  L0 

Lhe  bu  mm      of  electrical  <    carried  on  by  Lowcock,  Hill  and  i '...  in 

M  mi  hi    tei    ind  rrj  ou  the  bu  ini       il  i    tatting 

m  hire  erei  Won  and  maintenani  c  of,  dso  oi  dealei     m  and    ut  i 


electrical  engineering  and  other  apparatus,  and  manufacturers,  electricians, 
suppliers  of  electricity,  and  the  general  business  of  an  electric  light  com- 
pany in  all  its  branches.  The  subscribers  (with  one  share  each)  are  :— 
George  W.  Lowcock,  George  Hill,  Joseph  L.  Kendal,  Robert  R.  William- 
son, .lames  Hill,  juu.,  Wilfrid  R.  Lees,  and  William  J.  Fowler. 

ROGERS'  ARC  LAMP  COMPANY  (LIMITED).— This  Company  was  regis- 
tered on  December  13th,  with  a  capital  of  £20,000  in  £5  shares,  to  enter 
iuto  an  agreement  dated  December  12,  1894,  between  James  W.  Kngers  and 
Arthur  Rogers  (for  the  Company),  to  acquire  and  complete  the  provisional 
specifications  for  improvements  in  arc  lamps  in  the  inventions  of  James  W. 
Rogers,  Nos.  9,762,  of  May  19,  1894  ;  10,634,  of  June  1,  1894  ;  15,360,  of 
August  11,  1894  ;  17,000,  of  September,  1894  :  and  another  neither  dated 
nor  numbered  ;  and  to  carry  on  the  business  of  an  electric  light  company 
in  all  its  branches  ;  electricians,  electrical  and  mechanical  engineers,  sup- 
pliers of  electricity  for  the  purposes  of  light,  heat,  motive  power,  or  other- 
wise, electrical  apparatus  manufacturers,  and  dealers,  contractors  for  the 
laying,  fixing,  and  working  of  electrical  works,  public  lighting  contractors, 
&c.  The  subscribers  (with  one  share  each)  are  James  W.  Rogers,  \rthur 
Rogers,  T.  H.  Oswald,  Lewis  H.  Guinness,  Arthur  Tillyer,  J.  S.  Lobb,  and 
P.  J.  Nicholls.     James  W.  Rogers  is  to  be  the  manager. 

ROSE  AND  BIRD  (LIMITED).— This  Company  was  registered  on  Decem- 
ber 1Kb,  with  a  capital  of  £3,000,  in  £1  shares,  to  acquire  the  business  of 
dealing  in  incandescent  lamps  carried  on  by  Thomas  A.  Rose  and  John  A 
Bird,  in  the  City  of  London,  and  to  carry  on  the  business  of  electricians  , 
mechanical  engineer',  and  manufacturers  of,  and  dealers  in,  all  electrical 
apparatus,  mechanical  appliances,  &c. 

CHARLES    SMITH,    SONS   AND    CO.    (LIMITED).— This  Company   was 

registered  on  December  llth,  with  a  capital  of  £10,000,  in  £1  shares,  to 
acquire  the  businesses  carried  on  by  Charles  Smith  and  Sons  (Limited)  and 
by  Marley  and  Buckingham,  at  Birmingham,  aud  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  chandeliers,  electrical  appliances  and 
fittings  of  all  kinds,  engineers,  machinists. 

SMOKE  AND  FUMES  ANNIHILVTOR  (LIMITED).— This  Company  was 
registered  on  December  15th,  with  a  capital  of  £120,000  in  £5  shares,  to 
carry  into  effect  an  agreement  between  Samuel  Elliott  aud  William 
Arnold,  and  to  carry  on  the  business  of  manufacturers  of  smoke  annihila 
tor-,  and  other  apparatus  for  the  treatment  of  smoke  or  fumes,  general 
engineers,  ironfounders,  machinists.  &c. 

R.  WAYGOOD  AND  CO.  (LIMITED).— This  Company  was  registered  on 
December  5th,  with  a  capital  of  £60,000,  divided  into  3,000  £6  per  Cent. 
Cumulative  Preference  shares  aud  3,000  Ordinary  shares  of  £10  each,  to 
acquire  the  business  of  constructors  of  and  dealers  in  lifting  machinery, 
and  of  hydraulic,  electrical  and  general  engineers  aud  contractors,  and 
otherwise,  carried  on  by  R.  Waygood  and  Co.  The  first.  Directors  are 
Henry  C.  Walker,  Charles  Day,  and  Edmund  P.  Okeden,  who  are  Managing 
Directors. 

ELECTRICAL  INVENTIONS  COMPANY  (LIMITED).  — Notices  calling 
attention  to  the  non-filing  of  the  necessary  returns  having  been  ignored, 
the  name  of  the  concern  will  be  struck  oil'  the  register  unless  a  reason  for 
the  contrary  be  sent  withiu  a  month  from  December  3rd. 

ELECTRIC  STORES  (LIMITED).— The  name  of  this  concern  is,  we  learn, 
to  be  struck  off  the  register  of  joint-stock  concerns. 

ENGLISH   AND  COLONIAL  ELECTRIC    LIGHT  COMPANY   (LIMITED).— 

The  statutory  return  of  this  Company,  made  up  to  October  25th,  was 
recently  filed.  £7  has  been  paid  in  respect  of  the  seven  signatories' 
shares  taken  up  out  of  a  nominal  capital  of  £50,000  in  £1  shares. 

ERNEST  3C0TT  AND  MOUNTAIN  (LIMITED1.— The  annual  return  of  this 
Company,  made  up  to  October  17th  last,  lias  just  been  filed.  The  nominal 
cipital  is  £70,000  in  £10  shares,  of  which  5.663  have  been  taken  up.  Of 
these  2,200  have  been  issued  as  fully  paid.  The  full  amount  has  been 
called  on  972  shares.  A  call  of  £6.  OS.  per  share  has  been  made  on  1,991 
shares,  and  £5  per  share  has  been  called  on  500  shares,  resulting  in  the 
total  payment  of  £24,668.  5s.,  including  a  sum  of  t'l.  10s.  paid  on  the 
forfeited  shares. 

MARCHANT.  YOUNG  AND  CO.  (LIMITED).— The  statutory  return  of  the 

above  iii I  Company,  made  up  to  October  3.  1893,  was  not  filed  until 

November  26,  1894.      1,785  shares  have   1 n   taken   up  out    of  a  nominal 

capital  of  £4,000.  in  £1  share.-,  and  1.7(10  of  1 1  i . -  -  have  been  issued  a-  fully 
paid  to  Charles  T.  Young  ami  John  !'..  Manhunt.  The  full  amount  has 
been  railed  on  the  remaining  five  shares,  bul  has  uol  yel  been  paid, 


CITY     NOTES. 


AFRICAN  DIRECT  TELEGRAPH  COMPANY  .  LIMITED \      Notice  ia  given 

that  th upon-  on  i bi-  Company's  Four  per  Cent.  Mortgage  I  debentures 

to  bearer,  due  January  1-t  next,  will  be  paid  on  and  after  thai  data  at 
'    i  i     i.     \    lance  Bank,  Bartholomew-lane,   I. on. Ion.   E.C.,  where 

inn  a  i  •■  l<-i  (  three  cleai  days  f ot  examination,  interest  warrants 
will  be  sent  out  on  the  31  t  m-t ..  and  the  Debet  H       tei  will  be  closed 

from  the  27th  to  i  he  31  I  in  t..  ini  lu  ive. 

BRAZILIAN  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED).  The 
coupon  on  this  Company  eoondi  ueol  Fi\)e  per  Cent.  Debenturaai  tied 
foi  payment  on  the  31  t  inst.  will  be  paid  on  and  after  that  date  at  Pan'" 
Bank,  Bai  i  holomew  lane,  k.i  '.     The  ooupone  nni-t  bo  left  three  dear  days 

I      I     ■    \   M  I  111  l  .  I  1.    11. 
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BRITISH  ALUMINIUM  COMPANY  (LIMITEDV    This  Company  is  regis- 
tered with  a  capital  of  £300,OCO,  in  20,000  Seven  per  Cent.  Cum 
Preference  shares  of  £10  each,  and  10,000  Ordinary  shares  of  £10  each. 
Subscriptions  have  been  invited  this  week  for  lft. COO  Preference 
payable  10s.  on  application,  £1.  10s.  on  allotment,  £2  on  January  15th 
next,  and  the  balance  at  intervals  as  required.     Thi  adviser  of 

the  Company  is  Lord  Kelvin,  the  secretary  is  Mr.  Charles  F.  Jot 
the  offices  are  situated  a!  9,  Victoria-street,  Westminster,  S.W.  The 
prospectus  states  that  the  Company  is  formed  for  the  purpose  of  making 
aluminium  in  this  country  by  the  electrical  process  under  ivhal  are  known 
as  the  Cowles  and  Neuhausen  patents,  and  the  Company  are  t"  acquire 
mines  in  the  North  of  Ireland,  which,  it  is  stated,  will  furnish  an  ample 
supply  of  the  raw  material  :  ample  wain-  power,  al  very  low  cost,  for 
generating  electricity,  with  a  suitable  Bite  for  factory,  together  with  the 
freehold  land  and  factory  of  the  Cowles  Syndicate  Company  Limited),  at 
Milton,  near  Stoke-on-Trent.  The  Neuhausen  ( lompany  are  at  the  present 
time  supplying  aluminium  at  Is.  7<1.  per  lb.,  and  it  is  anticipated  that  the 
British  Aluminium  Company  will  be  able  to  lower  the  cost  at  an  early 
date.  The  subscription  list  opened  on  Wednesday  anil  closed  yesterday 
(Thursdaj  . 

CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY  (LIMITED).— Notice 
i  that  the  transfer  books  and  register  of  holders  of  the  Five  per 
Cent.  Debenture  stock  of  this  Company  will  be  closed  from  the  24th  to 
the  31st  inst.,  inclusive.  A  further  issue  has  been  made  this  week  of 
£200,000  Five  per  Cent.  Debenture  stock  of  this  Company  at  the  price  of 
£128  per  cent.  This  forms  part  of  a  total  issue  of  £40*0.000,  of  which 
£100,000  has  previously  been  issued  ;  £10  are  payable  on  application,  £38 
which  includes  a  premium  of  28  per  cent.'  on  allotment,  £40  on  March 
30th,  and  £40  on  June  29th  next.  The  first  interest  upou  this  issue  will 
lie  paid  on  July  1st  next,  and  thereat  er  half-yearly.  The  prospectus 
>tates  that  the  expenditure  made  by  the  Company  up  to  October  31st 
last  amounted  in  the  aggregate  to  £963,571,  and  that  over  £100,000  per 
annum  gross  revenue  is  now  being  earned  by  the  Company,  which  has  build- 
ings capable  of  accommodating  plant  for  at  least  300,000  8-c.p.  lamps  at 
l'.aukside,  and  with  land  still  remaining  sufficient  for  all  the  Company's 
further  retirements.  A  generating  plant  with  capacity  for  150,000  8-c.p. 
lamps  is  already  in  position,  the  laying  of  the  conduits  throughout  the 
City  is  complete,  except  such  as  may  be  necessary  from  time  to  time  for 
service  connections.  The  drawing  in  of  the  cables  for  the  complete  net- 
work will  be  finished  shortly,  and  is  calculated  on  the  basis  of  an  ultimate 
demand  of  400.000  8-c.p.  lamps.  The  whole  of  the  Company's  transformer 
stations  for  the  supply  of  the  City  lighting  are  now  at  work,  and  these 
stations  accommodate  equipment  for  the  service  of  400,000  8-c.p.  lamps. 
The  following  table  shows  the  progress  of  the  Company  since  February 
last,  when  the  first  issue  of  £100,000  Debenture  stock  was  made  :  — 


Estimated  gross  revenue  from  private 
lighting 

Estimated  cross  revenue  from  public 
lighting 

Number  of  8-c.p.  lamps  connected    ... 

Number  of  customers 


February, 
1894. 


£51.000 

13.C00 

72,000 

1,?E0 


1  loeoiuhor. 
1894. 


13,600 

132,846 

2,674 


600 

60,846 
1,394 


The  list  for  the  above  subscriptions  opened  on   Monday  and    closed   on 
Wednesday  last. 

CITY  AND  SOUTH  LONDON  RAILWAY.— The  traffic  returns  of  thi 
pany  for  the  week  ended  December  16th  were  £962,  as  against  £909   in 
the  corresponding  period  of  1893,  being  an   increase  of  £53.     The  total 
receipts  for  the  half-year  amount  to  £21,479,  as  against  £20,097  fi  r  the 
corresponding  period  of  1893,  an  increase  of  £1,382. 

ELECTRIC  BATTERY  COMPANY  (LIMITED).— This  is  the  name  of 
a  new  company  with  a  capital  of  £30,COO  in  £5  shares,  payable  £1  per 
share  on  application,  £1.  10s.  on  allotment,  and  the  balance  in  calls  of  tl. 
at  intervals  of  not  less  than  three  months.  The  general  manager  is  -Mr. 
II.  T.  Harnett,  inventor  of  the  "  Yelvo-Carbon  "  electrodes,  &c.  The  works 
an-  situated  at  Clover's  Island,  Richmond.  Mr.  \\ .  Roston  Bourke  is 
try,  and  the  offices  are  at  39,  Victoria  street,  London;  S.W.  The 
-  tus  states  that  the  Company  is  formed  to  acquire  and  work  a 
valuable  group  of  patents  relating  to  the  manufacture  of  electrodes, 
batteries  and  motors  ;  and  is  to  acquire  the  property  and  business 
of  the  Battery  and  Motor  Company  al  Glover's  Island,  Richmond.  One 
of  the  specialities  of  the  Company  is  "  Velvo-Carbon,"  regarding  which 
some  particulars  appeared  in  our  issue  of  September  14th.  A  novel 
feature  of  the  prospectus  is  the  announcement  that  the  Directors  under- 
take that  the  Company  shall  not  go  to  allotment  unit  -  tie'  amounl 
subscribed   allows  of  a  working  capital   of   no)    less   than   £8,000.      The 

'liable  waiver  clause  as  to  the  arrangements  made  foi    the 
of  the  Company  is  conspicuous  in  the  prospectus.     The  li 
closed  on  Wednesday  last. 

ELMORE'S  PATENT  COPPER  DEPOSITING  COMPANY  (LIMITEDV— The 
report  of  tie-   Directors   to  June  30th  last  ,ays  thai   the  Company  has 
already  supplied  considerable  quantities  of  Elmore   tub      to  the  1 
War  Department,  as  well  as  to  many  of  tie    :.,,   ,    |   and  mo  I  imp  rl  ml 
""i  hi    also  secured,  and  i    a  /aged  upon,  in 

from     everal   of  i  lie   le  iding  railv  ij   comp  inie  a   i ngi 

neering  firms  and  others  for  their  next  year's  requirements.    The  <  lompany 
has  also  received  and  executed  many  on  lei  i  for  the  more  expense 

of  goods  which  can  only  be  produced  by  the    El re  proce     and  this 

branch  of  the  Company's  business.    The  shareholders'  meeting  i 
held  at  the  Great  Northern  Hotel,  Leeds,  on  the  28th  inst.  al  two 


ELMORE'S  AMERICAN  AND  CANADIAN  PATENT  COPPER  DEPOSITING 

COMPANY  (LIMITED1.— The  report  of  lie    wo  ended    March  lo  I   ha,  I n 

issued,  iii   which   the    I  lire.  tui.-.  state   that   "our   prospects  are  greatly 
improved  since  lasl  year,  owing  to  the  continuous  satisfactory   pro 
made  at  the  work-  of  the  European  companies." 

ELMORES  GERMAN  AND  AUSTRO-HUNGARIAN  METAL  COMPANY 
(LIMITED). — The  third  annual  ordinary  general  meeting  of  thi-  Company 
was  held  on  Wednesday,  al  Winchester  House,  E.C.,  Mr.  John  WacFarlan 
presiding.  In  the  course  of  his  remarks  the  Chairman  Baid  the  Directors 
hail  deemed  it  advisable  that  the  general  meeting  should  !"■  held  a 
the  year  as  possible,  in  order  thai  they  might  report  that  the  new  plan  I  was 
actually  al  work,  and  give  some  account  of  the  work  of  the  year  and  the 
prospects  of  the  c  ming  year.  The  loss  of  £12,076.  8s.  2d.  shown  in  the 
balance-sheet  of  the  Metal  Company  did  not  represent  the  loss  for  the 
year  1893,  but  for  the  period  since  the  formation  of  the  Company,  and  it 
was  all  but   covered  by  the  profit  of  £11,750  made  by  tie'  German  and 

Austro-Hungarian   Company  in  1894.     The  year  1893  was   ,  

anxiety  for  them.  They  had  but  little  money,  considerable  difficulties  at 
the  factory,  and  it  was  their  first  full  year  of  working;  but  a  great 
advance  had  been  made  as  compared  with  the  year  1893.  The  total 
weight  of  goods  sold  in  1893  was  ;5  tons  ;  to  December  15, 
1894,  69  tons,  representing  a  value  of  £6,700,  or  nearly  £100  per 
ton.  The  increase  in  the  amount  of  output  was  progressive  mouth 
by  month.  Some  of  their  goods  were  being  made  for  them  at 
the  French  Elmore  Factory,  but  with  a  good  margin  of  profil  :  and 
all  the  best  paying  work  was  done  at  their  works  at  Schladern. 
With  regard  to  the  present  position  and  prospects  of  the  Company,  they 
had  cause  to  congratulate  themselves.  The  recent  preference  share  issue 
was  a  success,  and  was  taken  up  even  beyond  the  Directors'  expectations, 
and  other  rearrangements  of  their  debenture  issues  had  been  satisfactorily 
completed.  The  Directors  had  visited  the  factory  during  the  year,  and 
the  returns  each  week  enabled  them  to  keep  clearly  in  view  the  state  of 
things  there.  The  articles  they  were  manufacturing  were  undoubtedly 
better  than  those  produced  by  the  ordinary  process,  as  was  proved  by  the 
fact  that  the  Prussian  State  Hailways  Department  accepted  their  tender,  and 
had  given  them  the  contract  for  the  year  1895,  and  the  German  Admiralty 
continued  to  give  them  orders.  The  orders  that  had  been  received  from 
ordinary  consumers  also  showed  that  when  their  goods  were  once  tried,  I  hey 
were  always  approved,  as  some  customers  had  given  from  30  to  45  repeat 
orders,  and  they  were  in  addition  receiving  inquiries  from  all  parts  of  the 
Continent.  He  did  not  see  why  a  good  dividend  should  not  be  earned 
during  the  coming  year. 

ELMORE'S  WIRE  MANUFACTURING  COMPANY  (LIMITED).  —  The 
Directors  report  that  the  business  of  the  Company  has  now  been  brought 
to  a  stage  of  development  upon  which  the  shareholders  can  be  justly  con- 
gratulated. From  July  1st  last  to  the  present  time,  the  Company's 
factory  has  been  hard  at  work,  at  first  in  completing  the  plant,  and 
later  on  in  manufacturing  to  orders  received,  and  the  factory  is  now 
working  successfully  upon  a  large  scale. 

THE  FUSION  OF  FRINCH  CABLE  COMPANIES.  An  extraordinary  tootl- 
ing of  the  shareholders  of  the  Socio tc  Franchise  des  Tclegraphes  Sous- 
marins,  held  on  the  12th  inst.,  unanimously  adopted  the  various  resolu- 
tions necessary  to  the  final  absorption  of  the  Compagnie  Francai  du 
Tt  h.  graphe  de  Paris  a  New  York  ;  and  the  juiut  concern  will  be  carried  on 
from  January  1st  next  under  the  name  of  the  Compagnie  Francai  "  des 
Cables  Te-Iegraphiques,  with  a  capital  of  24,C00,0C0fr. 

RICHARD  HORNSBY  AND  SONS  (LIMITED). -The  ordinary  general 
meeting  of  this  Company  was  held  on  Monday,  when  Mr.  James  II 
D.L.  (the  Chairman),  said  he  regretted  that  he  could  not  meet  the  share- 
holders with  anything  better  than  a  practical  repetition  of  last  year's 
report.  The  past  year  opened  with  but  gloomy  prospects,  and  trade  was 
uniformly  bad  during  the  first  six  months,  but  it  was  much  better  during 
the  second  half-year,  and  in  some  departments  they  were  exceptionally 
busy.  Their  oil-engine  trade  was  rapidly  growing,  and  bade  fair  to  shortly 
repay  the  heavy  expenses  incident  to  the  commencement  and  development 
of  that  new  branch.  They  were  not  satisfied  with  the  profits  of  the 
business,  and  had  made  considerable  changes,  cithers  being  in  contempla- 
tion.    After  a  discussion  oo  the  accounts,  the  Chairman  agreed  thai    in 

future  fuller  details  of  inc and  expenditure  should  be  given. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.-The  traffic  receipts  of 
this  railway  for  the  week  ended  the  ltth  inst.  amounted  to £917.  The 
amount  for  the  corresponding  week  last  year  was  £634. 

PACIFIC  AND  EUROPEAN  TELEGRAPH  COMPANY  (LIMITED). 
i-  given  that  the  coupons   on  this  Company's   Four   per  Cent.  Guarantee 
tied  31st  inst.  will  be  paid  on  and  after  that  dale  .it   Parr'H 
Hank.  Bartholomew-lane,  E.C.,  the  coupons  to  be  left  with  the  bank  three 
clear  days  for  examination. 

WESTERN    AND    BRAZILIAN    TELEGRAPH    COMPANY    (LIMITED).— 

The  following  telegram  has  I a  re  •  ived  from  the  Company's  repn 

ii'.  e  ai  Rio  de  Janeiro  "14th.  Purchase  passed  third  reading  in  Si  bate 
j  "  i  erdaj  .  and    ent  to  Pi  motion." 

This  Company  'a  1 1  affic  receipts  for  the  week  ended  I  lecember  14th,  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  London  Platino- 
id, coin  i  Telegraph  I    impair     Limited)  were  £2,937. 

W£ST     COAST    OF    AMERICA   TELEGRAPH    COMPANY     LIMITED).— 
The  i  luporj    due  the  31st  inst.  on  the  debentures  of  this  Company  will  be 
paid  by  M"    i   .I:,,,  laj  end  Co.,  Lombard  sti  «t,  I   ra  Ion   B.C.,  and 
be  loft  three  i  lear  da]  -  for  examiu  ition. 

WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY  LIMITED.  The 
estimat  ed  tral  for  the   half  month   en, led 

Dei  eml  er  15th,  arc  £2.037,  as  compared  with  £2.692,  in  tl 

1893.    The  August  receipts,  estimated  .t  £3.333,  realised  £3.376, 


234 


THE  ELECTRICIAN,  DECEMBER  21,  1894. 


COIWrF»ATVIES»        SHARE        LIST. 


Last 
divi- 
dend. 


£1,012,SS0 

£2,993,660 

£2,993,660 

£1S4,500 

130,000 

£75,000 

10,000,000 

16,000 

6.0C0 

12,931 

6,000 

£30,000 

60,710 

400,000 

70.000 

£1,297,837 

£1112,100 

260,000 

£320.000 

£62,700 

£95,100 

£300,000 

£200,000 

180,227 

1S0.042 

lr.oimi) 

£190,000 
17,000 
37.54S 

£100,000 

£100,000 
11,839 
3,381 
15,609 

£249,900 
30,000 

£150,000 
88,321 
34,563 


33,129 
£171,000 
£214,800 

ir,gu,ooo 

£166,900 


44,000 
224,850 

171,504 
484,597 
15,000 
15,000 
119,234 

1. , 

68,000 
£140,733 


Stock 
Stock 
Stock 


411,000 

40,000 

6100,000 

19,900 

£.30,000 

£67,400 

8,32: 

15,000 

10,000 

45,000 

111,000 

19,  ''on 

£1  

6,452 
19,980 

20.01  Ml 

69,900 


01', 000 

£125,000 



I!    ig 

i  ■", 

■    i 
g 

60,000 

i  ,,995 
16,0(10 

£160,000 

S7,  1 1 

h,om 

I 

£30,000 


i'i  I 

£67,180 

£126,000 


E10 
Stock 
£10 


18  0 
6/0 
1% 
4/0 
5% 
$1} 
8/0 
10% 
1/8 
10% 
4J% 


5% 
12,6 
5/0 
6% 
4% 
4/0 
35/0 
5/0 


«% 
6% 

b  ; 

3/0 
3/0 
4/6 
6% 


3/4 
*»% 
1/0 
5% 


W 


1/6 

6% 

•'■ 

3,0 


10/0 

I 

I  I 


12/0 
B 


previous 

Week's  Price, 

Dec.  12. 


TELECRAPHS. 

Anglo-American    

Do.      Preferred 

Do.       Deferred   

African  Direct  Teleg.  i"{,  Deb.  (Reg.  <fc  Bearer) 

lw-a/ilian  Submarine  

Do.      5  per  Cent.  Bonds  (2nd  Series,  1906)  

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  i  fully  paid)  

Do.      Preference  10  per  Cent 

Do.      i{%  Debentures  of  £10  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6  per  Cent.  Preference.. 

Do.      4  per  Cent,  Mort.  Debenture  Stock     .... 

Do.      5  perCent.  Debentuies,  1899 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

Do.  6  p.  c.  (\ustln.  Gov.  Sub.)  Debs.  1900.... 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900. . 

Do.      4%  Mortgage  Debentures,  1909  (regd.)  .. 

Do.      4     Mauritius  Sub.  Debs,  (regd) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1SS3  issue 

Indo-European  

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

Pacific  European  Te\AV  Guar. Debs. "Red"  1942  .. 

Reuter's  

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       xd 

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

1      Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  xd 

Do.      5  per  Cent.  Cumulative  Preferred  

Do.      5  per  Cent.  Deferred 

1      Do.      6  perCent.  Debs.,  Series  "A"  1910  ..  .. 

'      Do.      6%  Mort.  Debs.;  Series  "IS"  1910 

■Western  Union  77.  1st  Mort.  (Building)  Bonds 

*      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)     

Consolidated  Telephone  c.mst.  &  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid). . . 
National -.- 

Do.      6  per  Cent.  Cumulative  1st  Pref.     ... 

Do.      6%  Cumulative  2nd  I'ref.  (fully  paid) 

Do.      5%  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4j  ;  (red.)  

United  River  Plate 

Do.      5  per  Cent.  Debenture  Stock  (red.)... 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.      6%  Cumulative  Pref.  (fully  paid)    

Do       5     Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      5  per  Cent.  Debentures,  1900 

House-to-House  Electric 

Kensington  .V  Knightsbridgi'  El.  bight  (fully paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (ful'y  paid) 

London  Electric  supply 

Metropolitan  Kbitn  ■  supply  (fully  paid)       

Do.      4i     D.bs.  (lion.lsof  £10,  £20, and£40).. 

Sotting  Mill  Electric     

st.  James  and  Pall  Mall    

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)  

ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 

B    i    trl  »1  I  n  'in."  ring 

Do.     6  per  Cent.  Pref.  ton-Cumulative  

Do.      n  per  i  'nt   Debentures - 

Crompton  and  Co.,  7  per  cent.  Cumulative  Pref.. 
Cdl and  Iwan  1  nlted 


,i  i 


st.  Ordinary  (CI  paid) 


i  lm  i' t  '  "i'i"  i  Depositing     

F"»ler-\V,,lin     i  abll      ll. ill  paid)     

India  Rubber,  Qntta  Pi  n  b  i  Ac.,  Works  

Do,      H  per  i  ■  nl    ii, mi'  i,  imio  

international  Okonite  Ordln  iry 

ii".      9  per  '  'oi   iv  terrace    

MTanchestt  i  Edison 

'    ■  .ii  'i  ten  and  Maintenance 

1 1-        i  per  Cent.  Bonds 

'  ■  I  leg.  paid). 

Do.      i'i  oference  (fully  paid) 

\\    1    lb  "i'  |     telegraph  "  ork    ordinary 

i '  Preference 


RAILWAYS  AND  TRAMWAYS. 

<it\  and  Bouth  i  ■•  nd  I 


714 
6j 


124        13J 


161 
16| 


4| 
9} 


164 
17J 


107%  110% 

SS  sj 

16}  16J 

21}  22j 


73  71 

i  ! 

9}  lot 

115  117 


4 
1J 
14 

4 

M 


g|         9J 


si 
18j 


Price 

Wednesday, 

Dec.    19. 


71j 

6i 


124       134 


108% 

1 
16} 

21} 


10} 


164 
22J 


14        24 


14}      154 


7}         74 


4 

S64 


14 
H 

"1 


sj  OJ 


Rate  per 

Cent. 
Yielded. 


dividend  Due. 


5  10  4 

3  if  8 

6  11  7 

4  8  11 

4  13  4 

5  18  6 
5  0  0 
4     4  3 


4  17    3 
3  13  1 1 

3  IS  10 

4  12    7 


4  17     7 

7  12    5 


5  16  6 

5  16  6 

5  19  2 

5  17  1 


3  14     1 
3  12'  9 


:,  11  S 
4  11  6 
4     0     0 


Jan.,  Apr.,  July,  Oct 


January  and  July  .. 
Mar., June,  Oct., Dec 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October . 


Jan.,  Apr.,  July,  Oct. 


May  and  November 
February  &  August 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July    . 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  and  October  _ 

January  and  July  .- 
March  &  September 
January  and  July 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 

Yearly    -  . 

June  and  December 


January  and  July  _ 


June  and  Dee  tuber 


January  and  July  _. 


June  and  December 


•- 

?A 

2S 

M  n  oh   A  September 
January  and  July  _ 

- 

- 

2 

'l4 

February  A  August 
\i  u ,  b  A  September 
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1    and  June 

\l  Hi  li  ni'i  July  .._ 
January  and  July  . 

42} 

- 

H 

May  and  November 
May  and  November 

January  and  .Inly  .. 


Business  done 
During  Week 
Ending  Dec.  19. 


Highest 
H 


120} 

iej 


3J 

1 

103f 


''1 
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NOTES. 


We  publish  this  week  our  report  of  the  concluding  evening's 
debate  at  the  Institution  o£  Electrical  Engineers  on  the  three 
electric  traction  Papers  recently  read  there.  Notwithstanding 
the  many  interesting  remarks  which  were  made  by  the  various 
speakers,  some  relating  to  the  social  and  commercial  aspects 
ol  electric  traction,  and  others  to  points  of  manufacturing 
detail,  such  as  flywheels  and  gears,  the  evening's  discussion 
was,  as  a  whole,  somewhat  lacking  in  practicality.  We  are 
well  aware  that  there  is,  alas,  only  a  small  fund  of  practical 
engineering  experience  of  electric  traction  in  this  country  ;  but 
there  is  such  a  fund,  though  a  small  one,  and  we  would  have 
liked  to  have  it  seen  as  much  in  evidence  at  the  Institution  as  at 
the  Northern  Society.  The  opinions  and  experience  of  men 
who  have  had  to  do  with  the  financial  conception  and  general 
management  are,  doubtless,  exceedingly  valuable,  and  the  same 
may  be  said  with  equal  truth  of  manufacturers  of  electric 
traction  plant.  But  it  is  the  engineers  who  have  had,  day 
after  day,  year  in  and  year  out,  to  keep  running  an  electric  or 
other  mechanically-equipped  line  whose  experience  would 
have  been  not  merely  valuable  but  invaluable.  As  Mr. 
Ferranti  rightly  remarked,  "  electric  traction  requires  all  the 
energy  of  the  nltole  electrical  industry,"  and  this  total  energy 
cannot  be  said  to  be  available  when  each  man  with  practical 
knowledge  guards  it  as  jealously  as  if  it  were  actually,  and  not 
merely  metaphorically,  a  pearl  beyond  price. 


There  is  truth,  even  if  there  is  not  novelty,  in  the  claim 
advanced  by  Mr.  Giebings  that  the  use  of  a  system  of  storage 
for  electric  traction  may  be  made  to  materially  improve  that 
forlorn  phenomenon,  the  day  load.  Mr.  Gibbings  states  his 
views  in  a  Paper,  an  abstract  of  which  we  publish  this  week, 
and  the  contents  of  this  Paper,  but  more  especially  the  free 
and  open  discussion  which  followed  its  reading,  are  of  con- 
siderable interest.  There  is,  as  we  said  before,  no  doubt 
about  the  effect  of  accumulator  traction  upon  the  efficiency  of 
the  generating  plant ;  but  there  seems  to  be  room  for  grave 
doubt  that  the  scheme  would  effect  any  financial  improve- 
ment. Or,  perhaps,  it  would  be  more  correct  to  say  that  it 
seems  that  there  is  no  doubt  whatever  that  battery  traction 
has  in  most  cases  spelled  financial  disaster.  Mr.  M  ■ 
lias  had  an  unfortunate  experience,  which  seems  to  justify 
jertion  that  the  cost  of  handling  and  repairing  bhi 
locomotive  b  lone  is   nearly  as  much  as  the  whole 

cost  of  generating  the  power  and  using  it  in  a  trolley 


There  is,  however,  an  important  use  for  batteries  in  stationary 
battery  houses,  where  they  are  more  cheaply  handled,  where 
their  fumes  can  do  less  mischief,  and  where  they  are  not 
subjected  to  the  jolts  and  jars  of  locomotion.  An  interesting 
description  of  a  line  in  which  batteries  are  thus  used  was 
given  in  The  Electo"ieian,  Vol.  XXXIL,  p.  35. 


One  of  the  matters  on  which  telephone  engineers  might — 
if  they  would — impart  information  valuable  to  the  other 
members  of  the  Institution  of  Electrical  Engineers  is  the 
interference  which  from  time  to  time  arises  between  electric 
lighting  systems  and  their  own  system  of  wires.  Knowing 
how  many  opportunities  they  have  of  bringing  up  for  dis- 
cussion matters  of  such  general  importance,  we  can  only 
conclude  that  the  reason  why  they  do  not  is  that  they  lack 
interest  in  the  Institution,  or  are  restrained  by  business  con- 
siderations. We  have  the  more  pleasure,  in  view  of  this 
apathy  of  English  telephone  engineers,  in  printing  to-day  a 
communication  from  Mr.  R.  W.  Mix  on  some  cunous  cases 
of  interference  with  telephones  by  electric  lighting  currents 
in  Odessa.  Had  Mr.  Mix  been  a  member  of  our  Institution 
in  London,  and  had  he  communicated  these  observations  to 
raise  a  discussion  at  its  meetings  during  the  past  year,  the 
Institution  would  have  been  relieved  from  the  present  clamour 
to  put  on  its  Council  certain  persons  who  contribute  nothing 
to  its  proceedings. 

Commercial  enterprise  has  done  wonders  in  overcoming 
or  removing  natural  obstacles  to  telegraph  construction  ;  but 
we  doubt  if  it  can  boast  of  achievements  such  as  have  been 
accomplished  many  times  by  the  Indian  Government  for 
objects  purely  military  or  political.  One  of  these  is  the  erec- 
tion of  a  line  from  Srinagar  to  Gilgit,  just  completed  over  the 
Rajdiangar  and  the  Burzil  Passes  in  Kashmir.  The  distance 
is  nominally  only  240  miles,  but  the  altitudes  throughout  are 
very  great,  and  at  several  points  reach  from  11,000  to 
13,500  feet  above  the  sea  level,  where  variations  of  tempera- 
ture are  extreme.  Some  of  the  dangers  to  be  overcome  or  to 
be  guarded  against  are  set  forth  in  an  article  we  print  this 
week  from  the  Indian  Engineer  ;  but,  serious  as  they  look  at 
the  outset,  they  are  as  nothing  compared  with  the  task  of 
maintaining  in  efficiency  a  line  so  constructed  and 
to  vicissitudes  of  storm  and  tempest  in  a  wild  and  barren 
region,  deyoid  tnd  almost  uninhabited. 


I\  ;.n  i  lamination  into  the  limits  of  applicability  oi  1 

son's    law     oJ  !    conductors,    which    M. 
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Hospitai.ikk  communicates  to  L' Industrie  Electrigue,  the  author 
arrives  at  the  conclusion  that  the  law  "  is  not  a  general  law  ; 
it  is  the  solution  of  one  particular  case,  where  the  current  is 
constant."  Strictly  speaking,  this  is  the  case  ;  for  it  is 
necessary  to  modify  the  statement  of  the  law  if  it  is  required 
to  fit  the  case  of  a  variably  loaded  cable  working  at  constant 
pressure.  But,  nevertheless,  it  must  not  be  forgotten  that 
the  required  modification  does  not  alter  the  spirit,  but  only 
the  letter,  of  the  law.  Profs.  Ayrton  and  Perry  and  many 
other  writers  have  shown  how  to  modify  the  ordinary  state- 
ment of  the  law  so  as  to  adapt  it  to  the  conditions  of 
■constant  pressure  networks  of  conductors.  Prof.  George 
Forbes  drew  up,  some  years  ago,  a  number  of  curves  and 
tables  which  approximate  to  the  general  law  for  three  or 
four  special  conditions  ;  but  the  conditions  specified  in  these 
are  not  those  of  general  electric  supply.  Prof.  Forbes  re- 
quired that  the  period  over  which  the  expenditure  of  energy 
in  the  cable  was  considered  should  be  divided  into  fragments 
during  which  the  load  was  either  exactly  full  or  some  exact 
fraction.  No  such  convenient  arrangement  of  the  load  occurs 
in  practice ;  and  the  difficulty  in  adapting  the  ordinary  load 
curve  to  the  copper  losses  lies  in  the  fact  that  those  losses  are 
proportional  to  the  square  of  the  power  transmitted.  As  the 
expression  of  a  principle  of  design,  Thomson's  law  is  indeed 
but  "  one  particular  case,"  for  it  is  identical  with  the  principle 
upon  which  all  prime  costing  and  engineering  design,  whether 
based  on  experience  or  on  mathematics,  is  founded. 


Obituary. — The  death  is  announced  of  Pafnutij  Tchebitchef, 
an  eminent  Russian  mathematician.  He  was  a  Foreign 
Member  of  the  Royal  Society  and  of  the  Academie  des  Sciences. 
Telephonic  Communication  between  Belgium  and  Holland. 
Arrangements  are  in  hand  for  the  establishment  of  telephonic 
communication  between  Brussels,  Rotterdam,  the  Hague  and 
Amsterdam. 

Professorial  Appointments. — Dr.  Nernst,  who,  as  we  recently 
announced,  was  offered  a  chair  at  Munich,  has  declined  it, 
having  been  informed  by  the  Minister  of  Education  that  a 
Physico-Chemical  Institute  will  be  shortly  started  at  Gdttingen 
French  Cable  Manufacture. — The  firm  of  Grammont  have 
obtained  the  French  Government  order  for  the  400-mile  long 
submarine  cable  connecting  Majunga  (Madagascar)  with  Mozam- 
bique. The  cable  is  to  be  delivered  by  February  under  heavy 
penalty. 

The  Intrinsic  Brilliancy  of  Artificial  Lights. — According  to 
the  Cat  World  the  intrinsic  brilliancy  per  unit  of  area  of  the 
filament  of  an  incandescent  lamp  is  133  times  greater  than 
that  of  the  gaseous  rival  which  has  appropriated  the  first  half 
of  its  name.  It  seems  probable  that  in  tins  estimate  the  meshes 
nf  l  he  gauze  in  the  latter  lain])  have  been  taken  as  if  solid. 
Cable  Interruptions  and  Repairs  : 

Date  of  Interruption.     Date  of  Repair. 

Amoj     Qutzlafi Nov.  10     I>cc  20. 

Lourenco  Marque      Durban    ...         Dec.  10       Dec  21. 

Latakia — CypruB    Nov.  27      — 

Zanzibar  Dei-.  21       — 

•  adit      rem  riffe    Dec,  26       — 

A  Swiss  Mountain  Electric  Railway. — The  Swiss  Federal 

Government  has  recently  granted  a  oonceasion  for  the  construe 

tiun  of  a  mountain  electric  railway,  starting  from  near  Lauter- 

brunen,  and  running  vi&   Little  Soheidegg.     The  lino  will  be 

aboul    121  kilometrei    long,  and  is  to  be  finished  within  five 

The  water  power  of  the  Trumme]  is  to  be  utilised  in 

if  ing  t  be  necessary  eleof  ric  energy. 

Traction  Currents   in   Telegraph   Lines.     Somo    telegraph 

wires  al  Belgradi   i  into  oontaof   with  the  wires  of 

the  electric  street  railway  system.     The  street  railway  current 


found  its  way  into  a  number  of  telegraph  offices  in  Belgrade 
and  in  the  provinces,  doing  considerable  damage.  The  worst 
mischief  occurred  at  the  central  telegraph  office  in  Belgrade, 
where  a  fire  was  caused  by  the  overheated  wires. 

Juvenile  Lectures. — Pi  of.  J.  A.  Fleming  commenced  his  after- 
noon lectures  at  the  Royal  Institution  on  "  The  Working  of  an 
Electric  Current"  yesterday  (Thursday),  and  will  continue  them 
to-morrow  (Saturday),  and  on  Jan.  1st,  2nd,  and  3rd,  at  three 
o'clock.  Prof.  Vernon  Boys  will  give  a  lecture  on  "  Waves  and 
Ripples  "  at  the  Society  of  Arts  on  Wednesday  evening,  Jan.  2nd, 
at  7  p.m. 

All  Heat  or  No  Heat. — Our  American  contemporary,  the 
Electrical.  World,  points  to  a  seeming  paradox,  where  it  savs  : 
"  Heat  is  a  very  good  thing  in  its  place,  but  very  objectionable 
when  out  of  place ;  it  is  not  surprising,  therefore,  that  while 
some  engineers  are  trying  to  get  as  much  heat  out  of  coal  as 
possible,  others  are  trying  equally  hard,  if  not  harder,  to  get 
as  little  heat  as  possible.  The  paradoxical  part  is  that  both 
engineers  are  striving  towards  the  same  end  ;  viz.,  to  obtain  as 
much  useful  energy  as  possible." 

Australian  Electric  Light  and  Power  Regulations. — We 
learn  by  the  last  mail  that  an  electrical  conference  has  just 
been  held  in  Melbourne,  representatives  from  all  the  Colonies, 
except  New  Zealand  and  Queensland,  being  present.  The  prin- 
cipal matter  discussed  was  the  framing  of  regulations  for  electric 
tramway,  electric  light  and  power  and  underground  wires  gene- 
rally. The  conference  is  stated  to  have  been  unanimous  with 
regard  to  the  desirability  of  uniform  regulations  throughout 
the  Colonies,  to  secure  which  legislation  will  be  necessary. 

Ruhmkorff  or  Rhumkorff. — Dr.  Ad.  Heydweiller  writes  us 
that  Prof.  F.  Kohlrausch  has  informed  him  that  this  famous 
Parisian  electrician  was  a  native  of  Hanover,  and  originally 
spelt  his  name  Ruhmkorff.  In  Paris,  to  suit  the  French  pro- 
nunciation, the  "ii"  was  changed  into  "u."  The  name  of 
Ruhmkorff  is  to-day  very  common  in  Hanover.  This  is  sub- 
stantially the  same  statement  as  was  made  on  p.  115  of  our 
issue  of  November  23rd,  by  "A  German  Reader."  We  think  this 
not  very  important  question  may  now  be  considered  as  settled. 

The  Scott  Flashing  Lamp. — According  to  the  Western  Morn- 
ing X  ws,  alter  a  trial  extending  over  two  years,  the  Scott 
electric  flashing  lamp  has  been  pronounced  by  the  Admiralty 
as  unsuitable  for  the  naval  service.  This  lamp  was  supplied 
to  the  battleships  "  Ramillies,"  "  Royal  Sovereign,"  "  Rodney," 
"Sans  Pareil,"  and  "Trafalgar,"  the  cruisers  "  .Eolus  "  and 
"  Spartan,"  and  the  signal  schools  at  the  home  ports.  It  has 
been  found  that  the  mechanism  necessary  to  work  the  shutters, 
although  giving  the  desired  results  during  a  short  trial,  be- 
comes disabled  when  the  light  has  been  burning  any  length  of 
time. 

The  Magnetic  Properties  of  Iridium. — In  a  I '.per  com- 
municated to  the  Physical  ffii  view,  Mr.  S.  H.jBrackett  gives  an 
account  of  same  experiments  he  has  made  of  the  magnetic 
properties  of  iridium.  The  samples  used  contained  98  per 
cent,  iridium,  with  some  platinum,  and  a  trace  of  phosphorus, 
but  no  iron.  A  bar  of  the  metal  I3a3mm.  long,  3  2mm.  wide, 
and  0'9mm.  thick,  when  brought  into  the  field  of  an  electro- 
magnet, set  itself  at  right  angles  to  the  lines  of  force,  aud 
became  permanently  magnetised  in  a  transverse  direction,  and 
when  mis), en. led  freely  set  itself  east  and  west.  The  permea- 
bility of  a  larger  bar  was  tested,  and  was  found  to  be  unity, 
and,  although  the  specimen  was  sharply  struck  while  in  the 
magnetising  coil,  no  induced  magnetisation  was  produoed. 

Coherers.     According  to  a  note  in  the  Electrical  Engineer 

of    New    York,   I  >r.   Lodge's    c\  pcriciuv   is    ih.  carbon 

will    act    as    a   coherer,  though   Only   as   a   delicate    and 

troublesome  one.  Carbon,  like  platinum  and  gold,  makes  Ear 
too  good  i  contaol  usually,  withoul  any  eleotrioal  stimulus; 
sothat  a  more  oxidiaable  metal  does  better.     He  has  not  found 

anything  stand  better  in  the  long  run  than  iron.       I'.rass  in  air, 

though     ai      In    1      e\l  ivi„i  I  u  ilh     age, 

becoming  too  much  oxidised  apparently,  and  so  making 
bad  a  contact  .  whereas  lu-ass  m  hydrogen,  al   first   incredibly 
MaiMiive,  gets  too  dean  ultimately,  an  I  i  make  any 

thing  but  a  pei  fet  I  oontaot,    Bui  anially  keep, 

not  over-sensitive,  bul  very  dependable  and  easj  to  work  with, 
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Physical  Society. — An  extra  meeting  of  this  S  iciety  will 
take  place,  by  invitation  of  Prof.  G.  Carey  Foster,  at  the 
Physical  Science  Laboratory  of  University  College,  Gower- 
Btreet,  on  Friday,  January  llth.  Tea  will  be  served  at  I  p.m., 
and  business  will  begin  at  4:30.  The  following  Papers  will  be 
taken  (not  necessarily  in  the  order  here  given)  : — "  On  the 
ige  of  an  Oscillator  Wave-Train  through  a  Plate  of 
Conducting  Dielectric,"  by  G.  U.  Yule;  "On  the  Heat  of 
Vaporisation  of  Certain  Organic  Liquids,"  by  Prof,  ltamsay, 
F.K.S.,  and  .Miss  Dorothy  .Marshall,  B.Sc.  ;  "The  Thermal 
Conductivity  and  Emissivity  of  ISrass  in  Absolute  Measure, 
and  the  Influence  of  Curvature  on  Emissivity,"  by  N. 
Eumorfopoulos,  B.Sc.  :  "  Observations  on  Emissivity  and 
Curvature,'  by  \  W.  Porter,  B.Sc;  "Experiments  on  the 
Production  of  Combination  Tones,"  by  Dr.  C.  V.  Barton. 

The  Law  of  the  Magnetisation  of  Iron. — In  a  Paper  recently 
published  by  Dr.  Froelich  he  endeavours  to  establish  the  law 
of  the  magnetisation  of  iron  ;  he  deduces  the  constants  occur- 
ring in  his  law  from  a  number  of  different  observed  results 
with  different  irons,  and  shows  how  the  calculated  and  the 
observed  values  agree  ;  he  shows  that  good  magnetic  experi- 
mental data  can  always  be  represented  by  a  formula  with 
close  agreement  ;  the  various  coefficients  determined  for  a 
number  of  different  irons  differ  very  considerably  from  each 
other,  and  those  obtained  from  one  set  can  therefore  not  be 
applied  to  another.  He  discusses  the  various  methods  for 
making  measurements,  and  concludes  that  there  is  no  doubt 
that  the  best  method  for  obtaining  the  magnetisation  curve  is 
by  means  of  a  closed  ring  of  iron.  His  conclusions  will  pro- 
bably, however,  be  very  much  canvassed  by  other  authorities. 

The  Inventiveness  of  Outsiders. — It  is  remarkable,  says  the 
f1       ""'  ''  '  bow  very  many  of  the  greatest 

inventions  and  discoveries  of  modern  times  have  been  achieved 
by  men  who  were  not  themselves  trained  to  the  business 
or  profession  in  which  they  acquired  distinction.  Neither 
Bessemer  nor  Siemens  were  trained  as  metallurgists,  and 
yet  they  have  been  acclaimed  as  the  most  epoch-making 
inventors  in  the  whole  history  of  the  iron  trade.  Sir  William 
Armstrong  was  not  trained  as  an  engineer,  but  as  a  solicitor, 
and  yet  he  has  revolutionised  the  art  of  gunnery  and  the 
manufacture  of  hydraulics.  And  so  with  many  other  modern 
instances.  The  so-called  practical  men  are  too  often  incapable 
of  looking  all  round  a  subject,  and  are  so  wedded  to  usages 
and  established  rules  as  to  look  with  serious  disfavour  upon 
any  really  novel  idea,  however  meritorious. 

Islington  Vestry  Electric  Lighting  Station— At  Eden- 
grove,  Holloway,  yesterday  afternoou,  was  laid  the  founda- 
tion stone  of  the  central  station  of  the  Islington  Vestry  for 
the  supply  of  electricity  for  lighting  purposes  under  a  Pro- 
visional Order  obtained  in  1S93.  The  site  adjoins  the  Great 
Northern  Railway,  and  the  land  was  purchased  from  the 
Railway  Company  at  a  cost  of  about  £9,000.  The  central 
station,  which  will  be  built  by  Messrs.  Macfarlane  Brothers, 
from  the  designs  of  Mr.  A.  Hessel  Tiltman,  is  to  cost  £1S,000| 
md  the  machinery  and  plant,  including  the  mains  and  conduits 
uid  public  lamps  in  the  compulsory  area,  will  cost  £33,000 
more.  Current  will  be  supplied,  it  is  hoped,  by  next  summer. 
Mr.  Albert  Gay,  the  electric tl  engineer  of  the  Vestry,  is 
superintending  the  carrying  out  of  the  work.  Islington  Vestry 
8  the  third  local  authority  in  London  that  has  undertaken  the 
supply  of  electricity  to  the  public. 

Light  Railways  — In  accordance  with  a  resolution  passed  on 
the  12th  inst.,  the  Central  Chamber  of  Agriculture  has  sent  a 
circular  of  inquiry  to  all  its  ass  ciated  chambers  and  clubs 
ihroughout  England  asking  them  to  express  their  views  as  to 
he  provision  of  light  railways  in  their  respective  districts. 
They  are  specially  asked  to  consider  whether  light  railways 
would  be  advantageous,  and  if  so,  for  what  class  of  traffic  they 
TOuld  be  used  ;  what  is  the  greatest  distance  of  a  farm  from 
i  railway  station  ;  to  what  extent  a  light  railway  would  enable 
armers  to  keep  less  horses  :  to  and  from  hat]  ints  it  should, 
f  constructed,  run  ;  what  description  of  light  railway  would  be 
Dest;  and  whether  the  ordinary  gauge  or  a  narrow  gauge 
TOuld  be  preferable.     Suggestions  are  invited  as  to  the  best 


me;, ,is  t>l  finding  the  necessary  capital,  and  it  is  requested  that 
particulars  should  beobtaiued  and  sent  to  the  Central  Chamber 
oi  any  existing  light  railway  in  the  district. 

A  Helmholtz  Commemoration.  -On  the  14th  inst.,  a  festival 
in  memory  of  Professor  von  Helmholtz  took  place  in  the  rooms 
of  the  Berlin  Singakademie  in  presence  of  tie  Emperor  and 
Empress  and  the  Empress  Frederick,  the  festival  being  under 
the  auspices  of  the  scientific  societies  with  headquarters  in  the 
German  capital.  The  hall  was  tastefully  deeorated,  a  pro- 
minence being  given  to  a  fine  bust  of  Helmholtz.  The 
ceremony  was  opened  by  a  song  composed  by  von  Schiitz.  Dr. 
von  Bezold  then  delivered  an  oration  recalling  the  services 
rendered  to  science  by  the  deceased.  He  warmly  praised 
Helmholtz's  personal  qualities;  although  from  the  very  first 
signalled  out  as  one  of  the  leading  spirits  of  the  age,  and  in 
spite  of  half  a  century  of  flattering  testimonies  from  the  entire 
scientific  world,  he  ever  remained  free  from  pride,  and  that  has 
enabled  us  to  contemplate  his  picture  without  a  single  after- 
thought. Herr  Joachim  then  gave  Schumann's  "  Abendlied  " 
on  the  violin,  and  Brahm's  "  Gedenkspriichen  "  for  eight  voices 
terminated  the  sad  celebration.— The  Emperor  William  has 
contributed  10,000  marks  to  the  fund  for  the  erection  of  a 
monument  to  Helmholtz  in  the  chestnut  grove  behind  the 
Berlin  University. 

Setting  Slide  Valves. — If  there  is  one  point  in  engineering 
practice  that  is  well  established,  says  a  writer  in  the  Locomotive 
Engineers'  Magazine,  it  is  that  the  only  sure  mode  of  setting 
the  valves  of  a  steam  engine  is  with  the  aid  of  the  indicator. 
No  matter  how  accurately  a  valve  may  be  adjusted  by  actual 
measurement  when  the  cylinder  and  steam  chest  are  cold,  the 
conditions  may  be  widely  different  when  steam  is  admitted. 
Indeed,  in  the  case  of  an  engine  attached  to  a  boiler,  it  is 
sometimes  impossible  to  adjust  the  valves  so  that  the  engine 
will  work  well,  except  by  actual  trial  when  steam  is  raised  in 
the  boiler.  There  have  been  cases  in  which  tests  with  the 
indicator  have  shown  derangements  of  valves  that  were  cor- 
rected in  a  few  hours,  almost  doubling  the  economy  of  the 
engines.  So  far  as  experience  goes,  it  rarely  happens  that 
such  a  test  is  made  without  revealing  some  defects.  Even  if 
these  are  corrected,  there  is  no  guarantee  that  they  will  con- 
tinue in  adjustment  for  an  indefinite  period,  and  hence  the 
importance  of  having  engines  tested  at  frequent  intervals. 
The  saving  of  one  pound  of  water  per  hour  in  an  engine  of 
100  h.p.,  assuming  that  the  boiler  evaporates  51b.  of  water  per 
pound  of  coal,  and  that  coal  costs  2-ls.  a  ton,  will  effect  a 
saving  in  the  amount  expended  for  fuel  of  about  £26  a  year, 
and  not  unfrequently  a  reduction  of  20  times  this  amount  is 
produced  in  consequence  of  a  test. 

Liquid  Fuel  for  Boilers. — A  Russian  manufacturer,  living  at 
Moscow,  writing  to  the  Mechanical  World  concerning  the  burning 
of  oil  for  steam  raising  purposes,  says  : — 

"In  visiting  the  World's  Fair,  one  of  the  first  things  to  occupy  my 
attention  was  to  find  a  good  naphtha  burner,  thinking  it  would  be  a  good 
thing  to  take  bark  with  me  to  'backward  Russia';  but.  to  my  di-gust,  in 
visiting  the  boilers,  I  found  I  had  travelled  thousands  of  miles  to  see  that 
the  American  systems  were  copies  of  long-ago  discarded  Russian  vstems. 
In  referring,  first,  t,,  the  supposed  best  American  burner,  1  will  take  those 
exhibited  by  the  National  Supply  Company.  These  burners  are  a  direct 
imitation  of  the  Spakoffsky,  worked  in  Russia  as  early  as  1870  on  the 
Caspian  Sea.  They  are  large,  clumsy  burners,  made  ii 
requirements,  and    are   generally  called   here   'boilei  They 

pulverise  the  fuel  at  the  expense  of  a  great  amount  of  steam,  and  give  a 
flame  jo  .severe  that  the  boilers  have  to  be  shielded  by  brick  arches  :  other- 
wise  they  would  soon  give  out.  These  protections  not  onlj  abe  irb  a  deal 
t  heat,  and  rob  the  boilers  of  heating  surface,  but  they  only  last  from  six 
to  ten  days,  when  they  must  be  replaced  a 
stoppages,  more  than  covering  all  the  would  be  <  lined  by  using 

oil  fuel.     Ti iei    we  have  in  Russia  are  far  more  v  md  the 

1  \    ...  icans  in  evei  j  i  '.iuires 

lection  to  shield  the  boilers  fn.ni  injury,  and  the  flame  is 
re.      It    is  very   simple  in  cm 
which  it  is  only  made  in  one  size,  which  h  about   om 
those  exhibited  at   the  Fair,  although  it  will  .1..  more  work  than  those  of 
Babcock  and  w  Bray  ' 

burner  with. ml  preparation  whatever.  B  apletely 

through  the  boilers.     They  were  merely  fixed  in  the  firedoor  with  the  fire- 
othal  thej  a  oul  from  the  firedoors  once  a  week 

ings  when  so  needed.  Although  these  boilers  had 
king  over  four  years  under  these  conditions,  there  was  no  sign  of 
■    .my  kind." 
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Conduit  Ventilation  in  America.— Some  correspondence  lias 
recently  taken  place  in  the  Electrical  Review  of  New  \ork  on 
the  subject  of  conduit  ventilation.  The  Chicago  Telephone 
Company,  of  Chicago,  were  the  first  company  in  America 
to  connect  their  manholes  to  the  sewer  and  ventilate  the  covers. 
We  understand,  writes  one  correspondent,  that  they  have 
never  had  an  explosion  in  any  of  their  manholes  built  accord- 
ing to  this  plan.  They  have  been  in  use  since  1888,  and 
some  of  them  are  in  streets  where  the  escape  of  illumin- 
ating gas  is  so  much  that  it  is  almost  noticeable  through 
the  "paved  streets.  All  manholes  of  the  Philadelphia  Trac- 
tion Company,  more  than  4,000  in  number,  are  trapped  to 
the  sewer  wherever  it  is  possible  to  do  so.  They  get  ventila- 
tion in  Philadelphia  not  from  the  cover  being  perforated,  but 
from  a  feed  pole,  which  connects  with  every  third  manhole,  and 
gives  as  good,  if  not  better,  ventilation  than  a  perforated  cover. 
Another  correspondent  states  that  the  Kochester  Gas  and 
Electric  Company  have  358,000ft,  of  ducts  in  use  on  five  and 
one  quarter  miles  of  street  with  151  manholes.  We  have  tried 
stand  pipe  ventilation,  he  says,  and  find  we  have  better  success 
by  usinc  perforated  covers  to  the  manholes.  We  are  now 
Changing  covers  to  the  latter  style.  In  all  our  manholes  we 
have  trap  drains  into  the  main  sewers  ;  therefore,  we  are  not 
bothered  with  water  in  our  manholes. 

The  Temperature  of  the  Electric  Arc— In  a  communica- 
tion recently  made  by  M.  Violle  to  the  Academie  des  Sciences 
he  remarks  that  M.  Moisson  had  in  a  previous  Paper  pointed 
out  that  it  appeared  as  if  the  temperature  of  the  arc  increased 
with  the  current.  M.  Violle's  own  experiments  with  arcs  of 
1  000  to  1,200  amperes  support  this  view.  Photographs  of  the 
crat, ,  showed  that  its  intrinsic  brilliancy  was  the  same  with 
1  000  or  1  200  amperes  as  with  10  amperes.  Examining  the 
spectra  of  the  are  and  of  the  positive  carbon,  M.  Violle  found 
a  large  number  of  the  bands  of  the  spectrum  of  the  arc  stood 
out  brilliantly  against  the  continuous  spectrum  of  the  crater  ; 
they  were,  however,  unsteady  and  varied  in  brightness,  being 
brighter  the  greater  the  current.  M.  Violle  points  out  that  we 
may  well  doubt  the  unreserved  applicability  of  the  laws  of 
Kirchoff  to  this  particular  case.  It  is  doubtful  whether  the 
brilliancy  of  the  bright  bands  forming  the  spectrum  of  a  gas 
are  related  to  its  temperature  in  the  same  way  as  are  the  cor- 
responding portions  of  the  continuous  spectrum  of  a  solid  body. 
The  doubt  is  increased  when  the  gas  is  illuminated  under  the 
action  of  electricity,  which  seems  capable  of  converting  itself 
into  light  without  heat.  On  the  other  hand,  if  the  arc-  behaves 
like  a  conductor  carrying  a  current  it  must  be  the  seat  of  an 
evolution  of  heat  proportional  to  the  energy  consumed,  so  that 
its  temperature  should  increase  with  the  current.  In  any  case 
the  cause  which  limits  the  temperature  of  the  crat  it  does  not 
apply  to  the  .-/v.  M.  Violle  trio!  to  determine  the  temperature 
of  the  arc  by  introducing  into  it  a  thin  rod  of  carbon.  A 
carbon  rod  introduced  into  the  arc  produced  bel  ween  I  wo  poles 
of  the  same  metal  burns  away  differently  will,  different  metals, 
slowly  with  copper,  quickly  with  zinc;  showing,  howi 
much  higher  temperature  than  that  of  the  volatilisation  point 
,  \|  Violle  points  out  that  it  may  very  well  be  that  in 
;,   Geissler  tube  a  very  high  temperature  may   exist,  the   small- 

,  ,,1'  the  mass  concerned  making  the  the :  effect  mappre 

ciable      M.  Violle  concludes  that  the  temperature  oi  thearcis, 
gener8  ,,...,   higher  than  thai   of  thi    positive  carbon, 

and  that  it  increases  with  the  energy  consumed. 

Niagara.-  The  following  letter  From  Prof.  George  Forbes, 
headed  "Niagara  To  Day,  and  dated  Niagara  Falls,  December 
liiii,,  ftppe  ;  'ed  ii 

Sir:   Nearlj 

ith 

i 

nil        i  i      irl 


ing  100,000  h.p.  Far  as  the  eye  can  reach  extend  the  Company's  lands,  with 
here  and  there  a  huge  factory  either  now  using  the  water-power,  or  waiting 
for  the  electric  supply.  One  of  them  uses  3,300  H.P.,  another  300,  a  third 
one  1,500,  and  that  unfinished  mill  requires  1,000.  You  can  see,  far  away, 
the  model  village  for  working  men,  and  improved  sewage  works  with 
drainage,  pumps  for  water  supply,  electric  light,  and  well-paved  streets. 
There,  again,  is  the  dock  where  ships  from  all  parts  of  the  great  lakes  can 
unload,  and  there  a  huge  expanse  of  reclaimed  land  ;  while  the  whole  is 
swept  by  the  Company's  railway,  seven  miles  long,  connecting  every  factory 
with  the  great  trunk  lines.  The  power  is  transmitted  by  electricity,  and 
the  first  work  is  to  produce  aluminium  with  1,500  h.p.  New  types  of 
machines  have  been  devised  for  this  work,  as  also  for  every  other  purpose. 
All  criticism  as  to  cost  of  electric  works  has  been  swept  away  by  the  results 
achieved,  and  the  efficiency  of  each  type  of  machine  is  greater  than  has 
been  attained  before.  All  the  machinery  for  the  first  working  has  been 
made  and  tested  in  the  shops,  and  the  last  parts  are  now  being  setup. 
The  plans  for  carrying  the  power  to  Buffalo,  18  miles  distant,  are  complete. 
In  a  month  or  two  factories  will  be  in  full  operation  ;  in  a  year  Buffalo 
will  be  supplied  :  in  two  years  the  same  company  will  be  working  the 
Canadian  side  of  the  Falls,  and  iu  ten  years  (shall  we  say?)  the  whole  of  the 
100  000  h.p.  which  can  be  supplied  by  the  existing  hydraulic  works  will  be 
giving  power  to  smokeless  manufacturing  towns.  The  period  of  planning 
the  transmission  scheme,  of  designing  the  greatest  dynamos  in  the  world 
and  of  construction  of  the  first  plant  now  closes.  The  financial  period 
commences  with  the  new  year.  The  earning  of  dividends  and  the  ordering 
of  duplicate  machinery  is  the  future  work  of  the  company.  In  conclusion, 
it  is  difficult  for  me  to  say  who  were  the  boldest,  the  capitalists  who 
embarked  on  the  scheme  before  any  plans  were  matured,  or  the  manufac- 
turers who  moved  their  factories  to  this  field  before  a  single  result  had 
been  achieved.  The  action  of  both  was  typically  American,  but  their  con- 
fidence was  not  misplaced.     Their  suece-s  is  now  assured. 

Water  Supplies  and  Electric  Energy— The  rapidly  extend- 
ing use  of  water  power  for  the  generation  of  electricity  at 
many  places  abroad  has  naturally  directed  attention  to  the 
home  possibilities  in  this  direction.  These,  says  the  Engineer, 
are  soon  found  to  be  disappointing,  the  best  water-power  loca- 
tions having  been  long  ago  utilised  for  various  motive  purposes. 
But,  apart  from  natural  sources,  there  is  another  and  constantly 
increasing  form  of  water  power  in  the  great  works  completed 
and  in  progress,  for  supplying  the  inhabitants  of  cities,  towns, 
and  villages  with  potable  water.  Here  also,  however,  a  very 
slight  amount  of  investigation  shows  that  though  the  power 
represented  in  many  cases  by  the  flow  of  water,  and  its  fall 
may  be  great,  the  energy  capable  of  utilisation  is  generally 
small,  and  often  practically  non-existent.  For  instauce,  at 
Glasgow  nearly  50,000,000  gallons  of  water  flow  daily  into  the 
city  and  suburbs  from  Loch  Katrine,  which  has  an  elevation  of 
about  350ft.  above  the  lower  streets  of  the  town.  The  power 
represented  by  these  figures  would,  if  capable  of  employment 
for  lighting  by  electricity,  effect  a  great  saving  m  the  Cor- 
poration coal  bill.  But,  of  course,  the  water  does  not  run  direct 
from  the  highest  to  the  lowest  point.  It  runs  first  into  the 
distributing  reservoirs  at  Craiguiaddie,  situated  some  50ft. 
below  the  "level  of  Loch  Katrine,  and  is  conveyed  mainly  m 
open  culverts,  so  that  little  power  is  derivable  at  its  debouch- 
ment. From  Craigmaddie  the  water  is  piped  ;  but  some  of 
the  natural  elevations  in  Glasgow  are  over  250ft.  in  height, 
with  buildings  of  about  50ft.  elevation  on  their  summits  ;  so 
that  in  some  cases  the  head  of  water  does  not  suffice  for  the 
sii|Tlv,  and  pumping  is  resorted  to.  In  short,  though  in  some 
of  the  lower  districts  there  may  be  at  times  an  excess  of  pres- 
sure, practically  all  the  energy  due  to  the  head  ami  volume  Oi 
water  is  absorbed  in  its  own  distribution.  \  ery  Bimilai  condi- 
tions obtain  in  cities  like  Manchester  and  Liverpool.  There 
are,  however— especially  in  Scotland  many  towns  where  the 
gravitation  wan-r  supplies  are  i  tpable  of  furnishing  consider- 
able quantities  of  electrical  en  comparatively  smaU 
outlaj  and  without  detriment  to  the  water  distribution.  To 
cite  a  case— a  small  town  on  Clyde,  with  reservoirs  at  over 
e  ,1,,.  river  level,  gives  us  inhabitants  a  liberal 
lj  of  000,000  gallons  per  day.     To  keep  the  pressure  at 

the  lower  parts  of  the  town  within  reasonable  limits,  the  mam 
pipe    is     broken    250ft.    Mow    the    level    of   tin'    reservoirs,    the 

into  a  distributing  tauk  with  an  amount 

100  ,,  Qtime  unuti- 

[iaed.     To    have    i  :  the   construction   oi   the  works 

,,„  ,,.],,  power  would  have  been  out    of  the  qui 

aillj  districts, 

18  there 
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MOTIVE   POWER   AND  GEARING.* 

BY    E.    TREMLETT    CARTER. 

(Continued  from  page  V<<>.) 

The  Willans  Law. — During  the  discussionf  of  Mr.  Cromp- 
fcon's  Paper  on  "  The  Cost  of  the  Generation  and  Distribution 
of  Electrical  Energy,"  read  before  the  Institution  of  Civil 
Engineers,  Mr.  I\  Willans  published  the  results  of  a  - 
trials  of  a  large  Willans  engine,  made  « ith  the  object  of  deter- 
mining the  economy  at  every  load  from  zero  to  the  maximum. 
Chi  set  of  the  condenser  and  the  influence  of  a  change  in 
the  cylinder  expansion  were  considered  in  relation  to  the 
economy  at  various  loads.  The  supremi  result  was  the  now 
famous  ••  straight-line  law"  which  has  become  better  known  as 
the  Willans  law.  Mr.  Willans  found  that  the  general  law  of 
steam  consumption  in  engines  of  the  Willans  type,  running  at 
constant  speed,  might  be  expressed  by  the  formula — 

W  =  a  +  6P, (92) 

where  W  is  the  weight  of  steam  consumed  per  hour,  P  is  the 
•effective  or  brake  power,  and  a  and  b  are  constants  which 
depend  on  the  type  of  engine  and  on  the  condenser.  It  is  at 
once  seen  that  this  is  the  form  of  the  Cartesian  equation  to  a 
straight  line,  or  that  if  the  values  of  W  are  plotted  on  one 
axis  and  the  values  of  P  on  the  other  axis,  the  curve  of  the 
function  will  be  a  straight  line  not  passing  through  the  origin. 

The  ratio  of  W  to  P  gives  »•  the  weight  of  steam  consumed 
per  unit  of  power  per  hour.     Thus, 

,r  =  W="+6 (93) 

p    p 

It  is  seen  at  a  glance  that  this  expression  is  of  the  form 
x  (y  -  o)  =  a  constant, 
so  that  the  Cartesian  curve  representing  the  consumption  of 
steam  per  horse-power  hour  will  be  a  rectangular  hyperbola, 
but   with   the    ordinates   increased  by    a    constant    amount 
throughout. 

Experimenting  with  a  large  unjacketed,  triple-expansion 
engine,  Mr.  Willans  found  that  the  following  equations  repre- 
sented the  total  consumption  of  steam  per  hour,  with  and 
without  a  condenser,  respectively  : — 

(Condensing),  W  =  249 +  13-75  (B.H.P.)     .     .     (94) 

(Non-condensing),  W  =  587 +  13-75  (B.H.P.)     .     .     (95) 

The  actual  curves  representing  the  total  consumption  of 
■steam  in  these  two  cases,  assuming  the  engine  to  be  rated  at 
100  i.h.p.  maximum,  are  given  in  Fig.  38.  By  having  taken 
the  results  on  the  assumption  that  the  engine  is  rated  at 
100  h.p.,  although  a  very  much  larger  engine  was  actually 
used,  the  values  may  conveniently  be  used  as  percentages. 

The  importance  of  this  remarkable  discovery  is  very  great. 
Not  only  do  the  researches  thus  far  show  that,  whether  the 
engine  is  fitted  with  a  condenser  or  no,  the  consumption 
follows  the  straight-line  law  :  but  a  comparison  between  the 
curves  for  the  condensing  and  the  non-condensing  engine 
shows  that  the  two  straight  lines  are  parallel  ;  in  other  words, 
the  effect  of  the  condenser  is  produced  only  upon  that  portion 
of  the  consumption  which  is  independent  of  the  power  deve- 
loped. The  condenser  on]  hi  value  of  the  constant  as, 
it  does  not  alter  the  constant  h.  The  total  consumption  in 
either  engine  is  represented  by  a  large  weight  of  steam — 
larger  in  the  non- condensing  engine — which  is  consumed 
continuously  whether  there  is  anj  asi  ful  work  done  or  no, 
together  with  an  amount  equal  to  13-751b.  per  hour  for  each 
useful  horse-power  developed.  The  former  weight  represents 
steam  consumed  in  keeping  the  engine  going  at  the  normal 
speed.  But,  since  the  v.  was  only  10  per  cent,  of 
the  total  maximum  power — the  efficiency  al  full  load  being 
90  per  cent.,  and  the  friction  constant  at  all  loads — the  rate 
of  steam  consumption  per  internally  ver  was 
r  than  the  extra  consumption  per  useful  horse-power. 
This  discrepancy  is  accounted  for  by  the  fact  that  the  co 
weight  of  steam  had  not  merely  to  overcome  engine  friction  ;  it 

*  From  a  forthcoming  »uri  t ,i  be  published  by  The  Electrician  Printing 
ind  Publishing  Company      All  rights  are  reserved. 
tProc.  InstC.E.,  Vol.  CVI. 


had  also  l"  feed  internal  <-\  linder  lo  es,  inch  as  initial  condensa- 
tion, radiation,  &c.  The  curves,  it  will  be  noticed,  are  not 
drawn  through  values  below  10  n.r.  ;  for  it  would  be  impossible 
for  the  engine  to  develop  Less  power  than  this,  if  it  were  obbged 
to  run  at  its  full  speed. 

The  ratio  of  expansion  in  the  thri  i  i  lindei  .  in  the  fore- 
going trials,  was  li-7.  In  order  to  determine  the  effect  of  a 
change  in  the  cylinder  expansion,  but  with  the  same  method 
of  regulation  I      reduced  Loads,  and  to  determine  the  relation 
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of  the  straight  lines  for  the  case  of  two  degrees  of  expansion, 
Mr.  Willans  undertook  the  experiments  represented  by  Fig.  39. 
It  will  be  seen  that  the  curves,  which  are  both  straight  lines, 
converge  towards  a  point  on  the  negative  side  of  the  origin. 
They  indicate,  therefore,  that  the  gain  by  earlier  cut-off — 
although,  in  this  case,  positive  at  every  load — is  greater  at  the 
high  loads  than  when  the  engine  is  lightly  loaded.  The 
reason  for  this  change  in  the  relative  value  of  the  two  cut- 
offs is  to  be  found  in  the  excessive  expansion  which  occurs 
when  the  triple-expansion  engine  has  its  steam  throttled  down 
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to  meet  a  Iighl  Load.     It  would  not  be  difficult  to 

by   which  the  two  curves  might  be  nude 

actually  to  cross  in  froni  of  1 1 eon  "lition 

where  the  1 i  i]  i      ,   com- 

pound ei  ids.     Indeed,  theri    tre  many  I  j 

tripli   expansion  engine  in  which   the   consumption  ai 
Light  load  er  with  the  three  cylinders  working  th 

would  I  I  cylinder  were  temporarily  dispensed  with. 
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In  order  to  give  a  clear  idea  of  the  great  rise  in  the  con- 
sumption of  steam  per  brake  horse-power  which  takes  place 
when  an  engine  is  put  on  light  load,  the  set  of  curves  in 
Fig.  40  have  been  prepared  from  Mr.  Willans'  data.  Curve  a 
gives  the  consumption  per  brake  horse-power  hour  in  a  com- 
pound non-condensing  Willans  engine  ;  curve  b  the  consump- 
tion per  brake  horse-power  hour  in  a  triple  non-condensing 
Willans  engine ;    and   curve    c   the  consumption    per   brake 
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horse-power  hour,  when  the  same  triple-expansion  engine  is 
fitted  with  a  good  condenser.  The  financial  importance 
of  this  set  of  curves  is  very  great.  For  it  is  the  brake 
power  which  alone  can  be  utilised ;  and  it  is  the  weight  of 
steam  consumed  for  each  brake  horse-power  hour  which  repre- 
sents the  costhness  of  the  power  so  utilised.  Evidently, 
therefore,  it  is  of  the  highest  importance   to  maintain  the 
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3381b.  of  steam,  or  B'ISib.  per  brake  horse-power  hour ;  while 
at  one-fifth  load  (20  i.h.p.)  precisely  the  same  weight  of  sti  am 
will  be  saved,  representing  no  less  than  33-81b.  per  brake 
horse-power  hour.  Fig.  -11  shows  the  percentage  saving  of 
steam  per  brake  horse-power  hour,  by  the  use  of  a  condenser 
at  different  loads,  in  the  case  of  this  particular  engine. 

Performance  when  Overloaded. — It  is  quite  time  that  the 
author  explained  what  he  means  by  the  phrase  "full  load." 
Briefly,  the  phrase  signifies  a  certain  load  at  which  the  engine 
is  rated  by  its  maker.  It  may,  perhaps,  be  defined  as  the  load 
at  which  it  would  be  best  to  run  the  engine  if  it  always  had 
to  run  at  one  fixed  load.  In  this  sense  the  best  load  is  not 
merely  the  most  economical  in  steam  consumption  ;  but  it 
also  takes  account  of  the  wear  and  tear  of  the  machinery, 
and  the  cost  of  repairs,  &c.  We  have  now  to  inquire  :  What 
will  happen  if  the  engine  is  run  at  more  than  its  rated  load  ? 
There  are  two  sides  to  the  question.  Firstly,  the  engine 
must  be  mechanically  fitted  to  stand  the  higher  load  without 
serious  stress  in  its  parts,  and  without  the  risk  of  stoppage 
from  seizure  of  the  bearings  through  excessive  friction.  The 
other  side  of  the  question  relates  to  the  economy  of  steam.  If 
the  Willans  law  were  true  for  loads  above  the  rated  load — i.e., 
if  the  hyperbolic  curve  of  economy  would  run  down  lower  when 
the  engine  was  made  to  give  out  more  than  its  rated  power,  it 
would  be  a  clear  advantage  to  run  the  engine  over-loaded. 
But,  to  do  this,  the  cut-off  would  have  to  be  made  later,  or  a 
higher  steam  pressure  developed  in  the  boilers  ;  and  Fig.  39 
tells  us  flatly  that  if  we  make  the  cut-off  later  we  shall  tend 
to  increase  the  steam  consumption.  Pushed  to  the  bitter  end, 
this  would  give  us  an  engine  without  any  expansion  at  all. 
Clearly,  then,  the  straight  line  law  does  not  hold  for  over- 
loading ;  but,  on  the  contrary,  a  point  will  soon  be  reached 
where  the  economy  becomes  less  advantageous.  But  before 
this  point  is  reached,  the  engine  bearings  may  seize !  The 
whole  matter  is  simply  a  question  of  rating.  The  general 
practice  in  this  country  is  to  rate  the  engine  at  its  best  load. 
In  some  European  central  stations  the  alternative  practice  of 
rating  the  engine  above  the  most  economical  load  has  met 
with  favour.  The  purpose  of  this  latter  practice  is  to  enable 
the  engine  to  work  with  the  highest  steam  economy  at  less 
than  its  maximum  load,  and  at  the  same  time  to  enable  the 
engine  to  take  this  load  without  risk  of  injury  or  breakdown. 
The  reason  for  adopting  this  plan  lies  in  the  fact  that  in  many 
cases  an  engine  is  running  for  the  greater  part  of  its  time  at 
a  load  very  much  lower  than  the  maximum  power  it  is 
required  to  develop.  Of  course,  if  an  engine  is  to  be  rated 
according  to  this  latter  plan,  the  bearings  and  other  wearing 
parts  must  be  made  amply  large  for  the  excess  load  which 
the  engine  may  be  called  upon  to  develop. 
(  To  be  continued. ) 


THE     ELECTRIC    TRACTION     DISCUSSION    AT    THE 
INSTITUTION   OF   ELECTRICAL   ENGINEERS. 

The  following  is  an  abstract  of  the  discussion  which  took 
place  on  Thursday,  l.'Uh  inst.,  at  the  Institution  of  Electrical 
Kngineers  on  the  Papers  "i  Mr.  H.  1'.  Wilkinson,  Messrs.  It.  W. 
Blackwell  and  P.  Dawson,  and  Mr.  C.  s.  du  Riche  Preller. 
Speakers  who  have  returned  their  proofs  revised  have  an 
asterisk  placed  against  their  names: — 

\i,  i  I.  ROBINSON,  in  resuming  the  discussion,  said  the  Papers  he 
had  heard  left  an  impre       a  that  overhead  i  inductor  work  had  arrived  :tt 


,  in  h  state  of  p  I 

Y 
rail  bonding  wa  factory, 

,n,i-  brought  before  them.     He  alluded  to  the  laoi  of 
portion  between  contact  surface  with  rail  and  sectional 
I ,  ••  •   . 
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annals,  which  were  roller-expanded  into  holes  in  the  rail  webs  ;  and  he 
might  remind  them  that  Mr.  farrow  found  by  experiment  that  tubes  so 

free  would  become  slightly  larger,  and  the  holes  if 
free  would  become  slightly  smaller.  Tapered  plugs  might  be  used  to 
attain  a  but    the  coal   of  these  in   large  sizes  would  be 

prohibitive,  and  miles,  carefully  made   they  would   Ik-  most  unsatisfactory, 
bearing  onlj  one  few  points.     No  fear,  he  thought,  need  be  entertained 
that  heavy  girder  rails  would   be  materially  weakened  by  large  1 
near  the  neutral  axis. 

"Mr.  I'll  AN  K  LEA  said   he  was  glad  to  have  an  up  p.  .n  unity   to  make  a 
few  comments  upon  the  subject  oi  •■!,-,  trie  rack  railways,  ami  also  to  offer 
-■us  with  regard   to  points  arising  upon  the  subjects     Dr. 
Preller    •  pon     them    if    he     would     give    exact 

particulars  with  regard  to  the  great  saving  he  claimed  for  the  use  of 
electric  rack  lines  a-  compared  with  those  operated  l.y  steam.  In  the 
second  place  lie  would  be  glad  if  Dr.  Preller  would  give  the  cost  of  motor 
repair-  on  the  Barmen  line,  which  he  had  mentioned,  and  which  was 
worked  by  electricity.  Such  an  item  would  probablj  be  very  large  owing 
to  the  type  of  rack  adopted.  It  would  be  evident  to  all  those  who  had 
heard  or  read  Dr.Preller's  Paper  that  he  had  confined  his  attention  entirely 
to  line-  which  had  no  immediate   or   material   connection  with  adjacent 

cut  moment,  on  the  Continent  and  elsewhere,  there 
was  a  large  number  of  rack  railways  on  main  or  continuous  trunk  lines 
traversing  mountainous  districts.  Those  lines  had  so  far  been  operated  by 
steam  Locomotives  of  the  combination  type,  each  engine  having  a  double 
set  of  cylinders,  one  set  connecting  to  the  adhesive  wheel  system  in  the 
usual  way,  the  other  set  working  the  pinions.  In  this  type  a  very  great 
saving  was  effected  both  in  capital  charges  and  working  expenses,  and  their 
advantages  in  this  direction  became  even  more  pronounced  when  electric 
traction  took  the  place  of  steam.  With  regard  to  the  Barmen  line,  he  felt 
sure  that  would  be  of  much  increased  value  if  it  were  connected  at  each 
end  with  adjacent  tramways,  so  that  the  same  rolling  stock  might  be  used 
on  both  the  rack  and  adhesion  lines.  This  would  be  done  by  means  of 
electric  locomotive-  of  a  similar  combination  type.  It  was  much  to  be 
expected  that  the  great  extension  which  seemed  likely  to  be  made  in  this 
country  of  light  railways  or  tramways  would  afford  numerous  instances 
where  lines  of  this  character  would  find  a  considerable  amount  of  employ- 
ment in  the  way  he  bad  sketched. 

*  Mr.  Mel ;  RAW  thanked  the  Institution  for  affording  him  the  opportunity 
of  speaking.  They  had  done  a  great  deal  across  the  water,  of  some  of 
which  they  felt  proud,  and  some  of  which  they  called  very  important  work; 
but  they  felt  very  sure  that  England  and  the  Continent  would  soon  be 
abreast  of  what  they  had  done  over  there,  and  perhaps  would  in  many 
ways  exceed  it.  Rapid  transit  in  America  was  one  of  the  most  important 
industries  there,  and  they  confidently  looked  forward  to  the  time  when  it 
would  be  just  as  much  or  more  so  on  this  side  of  the  water. 

*  Major  General  WEBBER  said  that  it  might  be  remembered  that  their 
President  was  delegated  lately  by  the  Institution  to  attend  a  meeting  at 
the  Board  of  Trade  on  the  subject  of  light  railways,  and  that  he  (the 
speaker)  had  the  honour  of  being  joined  with  him  in  that  delegation. 
Now,  in  considering  this  subject,  it  had  struck  him  that  they  as  electrical 
engineers  had  a  condition  to  think  of  which  had  not  perhaps  been  brought 
so  prominently  before  them  as  it  might  have  been.  If  light  railways,  such 
as  suggested  themselves  to  his  mind,  of  narrow  gauge,  or  rather  of  such  a 
gauge  that  portable  branches  could  be  run  into  the  fields  and  up  to  the 
homesteads  as  feeders,  to  be  worked  by  baud — if  these  were  to  be  used 
along  roads  and  lines  so  as  to  be  of  real  assistance  to  agriculturists  the 
traffic  would  probably  be  small.  On  some  such  lines  of  light  rail  or 
train  way,  along  routes  which  they  could  all  briug  to  their  mind  there 
would  not.  perhaps,  be  more  than  two  trains  each  way  per  day.  He 
did  not  know  bow  the  electrical  engineer  was  to  provide  a  locomotive  to 
draw  those  trains  ecomically,  unless  the  locomotive  was  going  to  cany  its 
own  power.  It  seemed  to  him  that  it  would  never  pay  to  put  up  a 
generating  station  on  a  line  costing  £2,000  a  mile  for  the  purpose  of 
running  two  or  three  trains  a  day.  But  he  could  not  help  thinking  that 
there  they  had  a  future  for  traction  by  storage,  and  it  was  a  point  which 
he  believed  if  studied  and  carefully  thought  out  and  the  experience  they 
had  already  gained  applied — he  did  not  think  it  had  been  at  all  fully 
applied  as  yet — in  that  direction  they  would  further  this  great  object 
of  being  able  to  run  infrequent  trains  for  agricultural  purposes  through 
sparsely  populated  districts. 

l)r.  S.  I'.  THOMPSON  said  he  did  not  propose  to  add  anything  to  the 
technicalities  of  the  discussion  that  had  been  going  on.  When  he  went 
over  last  autumn  he  had  a  lively  recollection  in  his  mind  of  the  overhead 
wiring  that  disgraced  America  cities  on  the  occasion  of  his  visit  nine  years 
before  ;  and  he  expected,  when  he  remembered  that  he  had  to  see  something 
that  had  sprung  up  in  those  nine  years'  that  his  feelings  of  disgust  at  the 
fashion  in  which  wires  were  strung  overhead  everywhere  in  a  reckless  way 
and  in  every  direction  would  return  with  some  intensity.  But  he  must 
say  that  he  came  home  with  very  different  ideas,  because  our  American 
cousins  had  mended  theirways  a  great  deal  in  regard  tooverhead  Hues.  They 
did  not  have  quite  the  unsightly  arrangement  of  telephone  wires  of  nine 
years  before  ;  the  electric  light  wires  were  very  much  improved  and  in  many 
cases  were  laid  underground.  As  one  who  objected  very  much  to  all  these 
networks  of  wires,  he  came  back  with  this  strong  impression — that  of  all  the 
different  kinds  of  overhead  wires  one  might  see,  whether  in  America  or  in 
this  country,  the  overhead  construction  which  least  disfigured  the  1  > 
was  least  of  an  eyesore  of  all.  was  the  construction  of  overhead  wire  foi 
modern  tramway  work.  Having  made  that  statement  he  would  like  to 
say  that  he  thought  that  not  even  our  American  eou-in-  had  entirely  realised 
the  importance  of  what  they  had  done  in  constructing  so  many  thousands 
of  miles  of  light  rails  carrying  electric  tramcars  from  the  centres  of 
i»n  and  industry  away  int..  the  surrounding  districts.  He  meant 
they  1.  mce  of  tin     thi  i|    s     i  social   factor. 

Anyone  who  visited,  for  example.    Pittsburgh  now,  and  who  knew  what 


Pittsburgh  «as  ten  years  ago,  would  see  that  already  the  rapid  transit 
from   the  centre  of  a  thickly  populated  town  to  the  outlying  regions  had 

had   a  distinct  social  effect.     The   workmen,    i ad    of   crowding  into 

i.ana.k-.  and  tenements,  to  a  very  much  larger  extent  lived  in  little  villa 

each   in  its  own  little  plot  of  ground     a three  mile    from  the  centre, 

where  life  was  more  healthy  and  children   much  happier,  thus  returning 
to  the  more  primitive  civilisation  of  the  village  instead  of  to  the  more 
desperate  civilisation  of  the  populous  town,  and  this  thanks  largely  to   the 
fact    thai    rapid   transit  was   possible  by   means  of  electricity. 
..ilier  facts  struck  him  in  the-  social  b  ipid  electrical  traction, 

ami  notably  this,  that  a  great  pari  ..i  the  line  thai  were  spreading  out 
from   town  to  town  and  from  village   to   village  across   the  State  of    New 

Jersey  had  been  built — at  whose  expen  e  '     By  a ej   found,  he  was  told, 

very  largelj  from  two  sources,  the  insuranpe  companies  of  New  York  and 
Philadelphia  and  the  Pennsylvania  railroad.  Now  those  two  facts  were 
very  striking.  U  there  was  one  body  that  lookedout  fora  ound  orl  of 
investment  he  suj. posed  it  was  an  insurance  c  mpany  ;  and  if  there  were 
any  investments  that  were  entitled  to  respect  they  were  the  investments 
of  a  railway  company.  Why  should  it  pay  any  company  like  the  Pennsyl- 
vania railroad  to  promote  tramcar  transit  by  means  of  electricity  f  Simply 
because  of  this — and  our  own  great  railway  companies  in  England 
would  find  it  out— that  it  was  a  distinct  gain  to  the  management 
of  a  railroad  to  clear  out  the  local  traffic  as  much  as  possible  and 
allow  the  through  traffic  freer  course.  He  believed  we  should  find 
this  an  important  factor  here,  that  if  we  could  have  electric  lines 
running  out  from  our  terminus  stations  a  few  miles  into  the  country 
and  feeding  the  terminus  stations  it  would  greatly  lighten  the  main 
traffic.  It  was  a  question  whether  it  was  not  advisable,  having  a  well 
recognised  gauge  for  our  railways  and  well  recognised  style  for  our 
rolling  stock,  in  all  future  schemes  to  consider  a  common  gauge  for 
electric  tramways  capable  of  running  on  the  rails  of  the  heavy  railways  of 
this  country.  That  was,  of  course,  a  very  large  question,  but  it  would  be 
a  greater  disaster  if  we  did  not  consider  it  now  in  all  its  bearings.  We 
did  not  want  perpetuated  in  electric  traction  the  same  kind  of  miserable 
mistake  as  was  made  when  the  battle  of  the  broad  and  narrow  gauges  was 
fought  out. 

•Mr.  CARRUTHERS  WAIN  thought  he  had  possibly  some  Uttle  excuse 
in  speaking.  Owing  to  circumstances,  he  had  probably  had  greater  expe- 
rience of  electric  traction  in  this  country  than  any  other  man.  This  was 
in  consequence  of  his  position  as  President  of  the  Tramways  Institute, 
and  also  in  consequence  of  his  personal  association  with  the  companies 
which  had  tried  electricity.  Gen.  Webber  and  other  speakers  had  referred 
to  storage  batteries.  His  experience  with  them  had  not  been  that  over- 
whelming success  which  they  had  all  hoped  for.  The  failure  of  storage 
batteries  in  England  was  due  to  a  variety  of  causes  and  not  necessarily  to 
the  batteries  themselves.  For  example,  when  they7  asked  an  accumulator 
car  to  grind  its  way  through  snow  and  ice  over  a  line  an  inch  and 
a-quarter  wide  to  gauge  what  could  they  expect  but  the  exceedingly  rapid 
deterioration  of  those  batteries  ?  And,  furthermore,  be  would  ask  if  batteries 
were  allowed  to  wear  out  and  were  not  replaced,  and  they  charged  them  every 
journey  every  six  miles  what  could  they  expect  but  that  their  working 
expenses  would  mount  up  to  an  alarming  proportion,  and,  therefore,  by  the 
ignorant  and  prejudiced,  traction  by  storage  batteries  be  regarded  as  a 
failure?  He  was  speaking  of  Birmingham.  His  object  as  the  President 
of  the  Institute  was  to  find  out  the  best  form  of  traction.  With  that 
view  he  had  experimented  with  air,  fire,  and  water.  He  had  used  steam 
by  means  of  locomotives  travelling  on  common  roads  ;  he  had  tried  com- 
pressed air  ;  he  had  tried,  and  was  trying,  oil  ;  he  had  tried,  and  was 
trying,  gas  ;  he  had  tried  accumulators  of  all  types,  the  E.P.S.,  the 
Epstein,  and  the  Jarman,  on  different  roads,  and  he  had  tried  the  overhead 
wire  system.  In  South  Staffordshire  they  had  a  complete  system  equipped, 
he  hoped  and  believed,  on  a  method  which  would  approve  itself  to  those 
gentlemen  who  had  preceded  him,  and  which  to  his  mind  was  not  only  satis- 
factory from  the  pecuniary  point  of  view7,  but  satisfactory  even  to  those  gentle- 
men who  implored  him  almost  with  tears  to  do  nothing  in  the  way  of  over- 
head wires  that  would  deface  the  picturesque  beauty  of  the  I '.lack  Country. 
From  the  point  of  view  of  the  traveller,  of  the  tramway  director,  who 
wished  to  see  absurd  and  obsolete  restrictions  removed,  who  wished  to  see 
railway  and  tramway  legislation  brought  up  to  date  in  England,  he  did 
hope  for  the  very  best  possible  results  from  the  Board  of  Trade  Confer- 
ence. Apropos  of  accumulators,  he  had  arranged  for  a  demonstration  of 
the  International  Electric  Storage  battery,  of  which  they  might  have 
heard,  which  had  been  brought  under  his  notice. 

*  Mr.  S.  X.  I  IE  FERRAXTI  said  the  impression  produced  on  his  mind  by 
the  various  most  interesting  Papers  which  had  lately  been  reiul  to  the 
Institution  on  traction  was  that  whatever  other  countries  had  done,  we 
over  here  had  done  very  little.  It  was  an  unfortunate  state  of  affairs, 
and  it  might  be  interesting  to  consider  for  a  moment  what  were  some  of 
the  probable  causes  which  had  led  to  this  backwardness.  In  the  first 
plrce,  he  thought  they  had  a  very  exaggerated  idea  of  the  hideousness  of 
an  overhead  system.  The  second  great  trouble  appeared  to  him  to  be 
that  of  fire-escapes.  Perhaps  in  America  the  houses  were  too  high  to  make 
it  worth  while  trying  to  save  people  by  fire-escapes  :  but,  however  that 
might  be,  in  this  country  most  people  he  had  spoken  to  had  mot  him  with 
this  difficulty,  that  the  wires  were  in  the  way  of  fire-escape-,  and  therefore 
an  overhead  system  could  not  be  tolerated.  To  meet  this  difficulty  he 
would  suggest  that  electricians  should  re-invent,  redesign  and  give  for 
nothing  to  the  variouB  authorities  fire-escapes  which  could  be  worked 
without  interfering  with  the  overhead  lines.  The  next  question  was  that 
of  danger,  and  that,  he  thought,  was  far  more  fancied  than  real.  No 
doubt  accidents  might  occur  through  overhead  wires  dropping,  but  they 
were  infrequent  and  that  was  not  a  difficulty  which  should  be  set  against 
the  immense  advantages  which  would  come  from  rapid  traction  in  our 
town  .  There  was  another  thing  which  had  militated  very  much  against 
the  development  of  electrical  tramway-,  namely,  the  obstructions   which 
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had  been  put  iu  their  way.  We  English  had  a  custom  here  of  always  pro- 
tecting the  man  in  possession.  That  was  to  say,  if  there  was  an  existing 
industry,  say,  for  example,  the  telephone  industry,  the  whole  legislation 
tended  to  protect  that  particular  industry,  and  to  see  that  the  coming  one, 
however  beneficial  and  important,  did  nothing  to  interfere  with  the  exist- 
ing one.  Theu  there  was,  he  feared,  a  far  greater  trouble.  They  knew  that 
everything  of  a  new  nature  required  an  immense  amount  of  personal  effort 
and  continual  work  to  bring  it  forward.  Electric  traction  required  all  the 
energy  of  the  whole  electrical  industry,  whether  they  were  strictly  in- 
terested in  this  particular  branch  or  not.  Too  much  could  not  be  done  in 
this  way  in  order  to  make  matters  progress,  but  he  fancied  that  the  primary 
power  in  moving  people  towards  pushing  electric  traction  forward  was 
absent  in  the  fact  that  there  were  no  particular  systems,  so  far 
as  he  knew,  in  this  country  which  were  the  particular  property 
of  different  individuals  with  capital  at  their  command,  or  different  manu- 
facturing corporations.  That  was  to  say,  it  was  not  the  particular  business 
of  any  set  of  people  to  push  any  particular  system  of  electrical  traction, 
and,  therefore,  he  thought  that  one  of  the  great  inducements — namely, 
personal  gain — was  absent  iu  this  particular  case.  He  thought  that  very 
likely  this  might  have  a  good  deal  to  do  with  there  not  being  that  great 
effort  made  iu  this  country  which  was  necessary  to  introduce  such  a  thing 
as  electrical  traction  as  largely  as  it  should  be  introduced.  It  might  be 
possible  a  little  later  on  to  form  some  sort  of  association  for  this 
purpose,  or  for  some  committee,  possibly  of  that  Institution,  to  be 
formed  which  should  receive  reports  primarily  from  all  interested  parties  : 
that  was  to  say,  people  wdio  would  be  directly  influenced  by  the 
orogress  of  electric  traction,  principally  manufacturers  and  people 
vho  had  something  to  sell.  Then  might  come  the  turn  of  those  not 
directly  interested.  He  reckoned  all  those  there  present  were  interested 
directly  or  indirectly.  Although  they  might  do  nothing  in  electric  traction 
themselves,  they  could  not  do  better  thau  help  those  who  were  interested 
in  electric  traction,  because  it  would  tend  to  an  improvement  of  their  own 
work  by  filling  up  the  shops  of  those  who  did  electric  traction  work,  and 
improving  the  prices  generally  for  those  not  particularly  interested  in  this 
particular  branch.  He  was  afraid  this  question  was  rather  outside  the 
scope  of  a  scientific  society,  but  it  had  a  right  there,  because  anything  that 
conduced  to  the  general  spread  of  electricity  must  certainly  increase  the 
amount  of  scientific  knowledge  on  the  subject.  t     v',ni       ":" 

*  Mr.  A.  SHARP  said  there  was  one  point  in  Dr.  Preller's  Paper  on  which 
he  would  like  to  make  a  few  remarks.  Referring  to  the  effect  of  the  vary- 
ing traffic,  and  especially  in  starting  cars,  he  had  said  the  most  effectual 
remedy  was  the  use  of  an  accumulator  battery,  which  absorbed  any  excess 
of  supply  in  the  generator  over  demand  in  the  line,  and  made  up  for  any 
deficiency  of  supply,  so  that  the  steam  engine  and  generator  could  always 
run  at  full  and  constant  load.  He  would  like  to  call  attention  to  the 
merits  of  an  ordinary  flywheel  as  a  means  of  storage  of  euergy  for  the 
particular  purpose  of  electric  traction.  Euergy  stored  up  in  a  moving 
body  was  proportional  to  the  weight  and  to  the  square  of  the  velocity, 
-  i  tint  if  they  could  increase  the  velocity  of  the  rim  of  the  flywheel 
they  would  get  a  considerably  greater  increase  in  the  euergy  stored.     He 


hoped  to  point    out    before   he   had    done    thai    thej    bad    not     reached 

be      ife    litnit    of     | t    foi     flywheel    rii  ■     the}     made   B 

flywheel  with  a  rim  velocity  of  300ft.  per  second.     One  pound  wi 

1,  with  an  effect  tve  velocity  of  only  5 

■  le  energy  w  ould  be 

19-H.P.  ii  LO  ;it   that 

peed,  and  with  a  S  per  cent,  variati t   velocity,  would    ;ive    190-H.p, 

minute   a\  til  tble  to  meel  the  exc.      and  del  It 

wit  Ii  the  ordinal  !  aed  to  be 

about    100ft.  per    econd.     Ou  ran  thin 

Now,   the   breaking  of  flywl  tributed   to  the 

be  had 

■  a  rim 

e] 
menl  ioned,  of  V 

■ t  thing       !  i  he  o lil  ion 

he  ma  limum 

hau    the  centril 

many    I 


bending  moment  was  reduced  by  one-fourth  :  and  if  the  number  of  arms 
was  quadrupled,  the  maximum  bending  moment  on  the  rim  was  reduced 
to  one-sixteenth,  and  the  safe  speed  might  be  considerably  raised.  Now, 
the  solid  disc  flywheel  to  which  Capt.  Sankey  had  referred  was  in  this 
respect  very  much  better  than  a  flywheel  made  with  six  or  eight  arms. 
The  speaker  then  described  a  flywheel  designed  by  him,  in  which  he 
replaced  the  ordinary  cast-iron  arms  by  a  number  of  spokes  of  mild  steel, 
arranged  tangentially,  in  somewhat  the  same  method  as  the  spokes  of  a 
bicycle  wheel  (nee  sketch.)  The  bending  stressss  in  the  rim  being  con 
siderably  reduced  the  wheel  could  be  run  at  a  higher  speed. 

Mr.  .1.  D.  DALLAS  said  it  was  not  perhaps  generally  known  that  one 
of  the  principal  reasons  for  the  great  advance  of  electric  traction  iu  America 
was  on  account  of  the  gearing  they  had  adopted.  In  Richmond  (Va.),  on 
the  first  electric  tramroad  Sprague  placed  single  reduction  gears  on  his 
motor,  and  because  that  was  not  successful  he  arrived  at  the  conclusion 
that  traction  was  not  a  success  ;  but  when  the  gearing  was  altered  to 
double  reductiou,  the  road  became  a  great  success.  But  the  fault  did  not 
lie  really  with  the  gear,  but  with  the  motor,  which  was  not  strong  enough 
to  do  the  work.  Double  reduction  motors  then  became  the  voeue  until 
1891,  when  he  thought  nearly  every  road  in  America  began  to  operate  by 
double  reduction  motors.  By  the  introduction  of  single-gear  motors  the 
gear  losses,  which  had  amounted  to  15  per  cent,  were  immediately  reduced 
to  6  per  cent,  for  all  working  loads.  Many  different  forms  of  pinions  had 
been  used.  Bronze  pinions  were  about  as  good  as  could  possibly  be  used 
for  reducing  the  loss  and  also  for  reducing  the  noise.  Hide  gears  at  one 
time  were  thought  to  be  excellent  things,  but  were  used  for  a  short  period 
only  because  they  rapidly  fell  to  pieces.  The  next  improvement  was  to 
laminate  the  raw  hide  pinion  by  successive  layers  of  raw  hide  and  steel. 
But  these,  as  soon  as  the  edge  was  slightly  worn  down,  cut  the  gear  like  so 
many  saws,  and  were  rejected.  At  present  preference  lay  between  forged 
steei  milled  out  and  bronze.  He  was  in  the  testing  department  of 
Thomsi  m-Houston  Company  for  a  long  time,  and  he  thought  they  had  come 
to  the  conclusion  that  there  were  smaller  losses  from  a  cast  iron  gear  than 
in  any  other  form,  the  cast-iron  being  close-grained,  and  with  a  consider- 
able quantity  of  wrought-iron  scrap  mixed  with  it.  This  gave  a  very 
strong  gear  which  worked  very  well.  He  could  give  an  illustration  of  the 
strength  of  these  gears.  He  once  saw  a  nut  dropped  by  mistake  into  the 
gear,  which  was  running  at  900  armature  speed.  The  nut  was  dropped  in 
between  the  cast-iron  teeth  and  a  pinion.  No  mark  could  be  discerned  on 
the  cast-iron,  but  the  nut  was  very  plainly  stamped  on  the  steel  and  the 
axle-box  was  broken.  Gearless  motors  were  scarcely  ever  of  any  use  for 
street  traction  purposes  ;  it  was  almost  impossible  to  make  a  motor  which 
had  a  satisfactory  efficiency.  He  had  heard  very  little  mention  of 
carbon  brushes  ;  he  saw  them  used  on  one  of  the  first  roads  ever  worked 
in  Boston,  and  where  the  commutators  used  before  to  be  torn  to  pieces  in 
a  few  days. 

•  Mr.  H.  D.  WILKINSON*,  in  replying,  said  that  a  threat  .leal  of  ground 
had  been  covered  in  the  discussion,  and  time  would  not  permit  of  his 
referring  to  every  speaker,  lie  regarded  the  discussion  that  had  taken 
place  that  evening  as  having  a  very  important  practical  bearing,  but  he 
must  not  omit  to  refer  to  those  speakers  who  had  taken  part  in  the 
opening  of  the  discussion  at  the  previous  meeting.  He  was  much  indebted 
to  Mr.  Parshall,  Mr.  Robinson,  Capt.  Sankey,  Mr.  Holroyd  Smith  and 
others  who  had  contributed  to  the  discussion.  Mr.  Smith  had  brought 
before  them  points  which  he  had  invented  and  carried  through  stun 

iu  Blackpool,  and  he  was  sure  as  Englishmen  tl  ey  were  proud  of  tibia  con- 
.luit  system,  more  especially  as.  he  though!  there  was  a  great  future  for  a 
conduit  system  for  cities;  lot  ho  could  not  dismiss  in  the  same  way  that 
Mr.  Smith  had  done  the  conduit  aystem  to  which  he  Mr.  Wilkinson  had 
referred  as  being  .t  practical  tccess  in  Washington.  He  was  very  much 
struck  with  that  conduit  system.  lb-  travelled  on  it  and  saw  it  tun 
smoothly  and  perfectly.  1.  lokit  g  into  the  meel  anical  details,  he  saw  that 
the  expansion  of  the  copper  conductors  was  well  provided  for. 
looked  at  the  construction  of  the  lino,  the  manholes,  the  yokes,  and  the 
whole  of  the  arrangements,  and  1 ild  onlj  saj  that  it  gave  him  freal 

ati  faction,  and   he  thought   tin-  Institution  should  not   be  kept  in  tenor- 

iiiiit  of  that  particular  system.     With  regard  to  the  remarks  which  had 

fallen  from  General  "Vehber  he  thought  thej  had  opened  an  entirely  new 
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near  Geneva  aud  the  liarmeu  rack  railway  in  Rhenish  Prussia.  With 
regard  to  the  difference  between  steam  and  electricity  as  concerning  rack 
railways  he  might  refer  Mr.  Lea  to  a  very  careful  comparison  he  had 
worked  out  in  a  Paper  published  in  Engineering  early  this  year,  between 
the  Mont  Sal6ve  railway,  which  was  electrically  worked,  and  the  Glion  rail- 
way, which  »lso  was  on  the  lake  of  Geneva  and  was  steam  worked.  Those 
two  railways  presented  eutirely  similar  features.  The  length  was  about 
the  same,  the  maximum  grade  of  25  per  cent,  was  the  same.  The  total 
working  expenses  on  the  Mont  Saleve  line  amounted  to  3'2sh.  per  train 
mile,  and  on  the  steam  line  they  amounted  to  exactly  6  5sh.  pertraiu  mile. 
so  that  the  saving  by  electricity  win  50  per  cent.  Mr.  Parshall  made 
some  remark  about  alternating  current,  which,  he  said,  seemed  not  to  have 
very  much  prospect  of  success  in  electric  traction.  He  (the  speaker)  did 
not  agree  with  him,  aud  Mr.  Parshall  himself  told  him  afterwards  that  the 
Thomson-Houston  Company  were  going  to  use  three-phase  current,  trans- 
forming to  direct-current,  on  the  Portland  tramway  in  Oregon.  That,  it 
seemed  to  him,  was  an  application  of  alternating  current.  A  further 
remark  he  wished  to  make  was  with  regard  to  what  Mr.  Robinson  said 
about  direct  driving.  He  had  taken  care  to  have  some  statistics  prepared 
of  the  Marseilles  line,  which  was  precisely  a  casein  point,  where  the  genera- 
tors were  first  direct-driven  by  high-speed  vertical  double-acting  Oerlikou 
engines,  which  were  afterwards  replaced  by  engines  of  the  Corliss  type 
with  rope-driving.  These  had  answered  very  well  indeed,  the  economy  in 
the  consumption  of  fuel  being  very  considerable.  From  another  remark 
which  Mr.  Kobinson  made  with  regard  to  the  question  of  steep-grade 
lines  not  touching  us  in  England  so  very  closely,  he  entirely  dissented, 
because,  without  going  into  any  question  of  elementary  physical  geography 
he  might  say  it  was  an  absolute  fallacy  to  suppose  that  there  were  no 
steep  grades  in  this  country.  Leaving  aside  mountain  railways  properly 
speaking,  such  as  the  line  up  Snowdou  would  be,  the  first  sod  of  which 
wa.-.  to  be  turned  within  a  day  or  so,  there  were  plenty  of  steep  grades  all 
the  way  through  from  the  Land's  End  and  Dover  right  up  to  the  Highlands 
of  Scotland.  He  thought  Mr.  Robinson  must  have  forgotten  that  there 
was  such  a  place  as  Hampstead  Heath,  where  there  was  a  steep  grade  of 
at  least  one  in  twelve.  Then  in  his  own  county,  in  the  West  Riding 
of  Yorkshire,  there  was  not  a  single  town  where  they  did  not  get  a 
grade  of  5  to  8  per  cent.,  e.g.,  at  Bradford,  Leeds,  Halifax,  Huddersfield, 
Sheffield  and  other  towns.  Moreover,  many  of  the  turnpike  roads  of  this 
country  were  simply  constructed  on  the  old  Roman  roads,  and  everybody 
knew  what  the  grades  on  the  old  Roman  roads  were.  On  the  question  of 
light  railways  in  agricultural  districts,  Gen.  Webber  had  spoken  of  lines 
costing  £2,000  per  mile  and  having  a  service  of  two  or  three  trains  a  day. 
The  cost  of  such  lines  would  be  nearer  £6,000  per  mile,  and  it  would  be  an 
absolute  mistake  to  try  and  run  electric  trains  two  or  three  a  day  in 
each  direction.  The  advantage  of  electric  traction  according  to  his 
experience,  consisted  precisely  in  this — that  by  running  motor  cars,  they 
could  give  the  people  of  a  district  the  facility  of  communication  every 
hour  or  every  half  hour.  As  a  typical  line  of  this  kind  he  might  mention 
the  electric  road  railway  from  the  Lake  of  Lucerne  to  Stans  in  Switzerland, 
of  which  a  full  account  would  be  published  before  long  in  Engineering. 


CONCERNING  ELECTRICAL   FADS.* 

BY    LOUIS    BELL. 

The  history  of  applied  electricity  is  not  very  long,  but  it 
furnishes  in  a  comparatively  brief  space  a  good  deal  of  amuse- 
ment for  one  of  a  philosophical  turn  of  mind.  Just  as  one  may 
find  in  the  distorted  headgear  of  various  recent  dates  a  distorted 
reincarnation  of  the  fashions  of  forty  years  or  more  ago,  so  it  is 
very  easy  to  discern  in  electrical  manufacturing,  or  even  electrical 
engineering,  fashions  of  more  recent  date  again  turning  up.  Elec- 
trical installations  have  been  and  are  largely  governed,  and  in  no 
small  degree  hoodoed,  by  fashions  which  are  followed  slavishly 
without  any  reference  to  appropriateness.  Just  as  if  all  humanity 
should  think  it  necessary  to  wear  the  same  sort  and  size  of  shoes 
quite  irrespective  of  comfort. 

A  fine  example  of  electrical  fashion  may  be  found  in  the  long 
double-truck  electric  car  which  at  one  time  used  every  effort  to 
force  itself  willy  nilly  upon  nearly  every  street  railroad  in  the 
country.  The  long  car  filled  an  important  place  in  the  domestic 
economy  of  many  railroads,  and  still  does  so.  Nevertheless,  its 
present  use  is  generally  limited  to  roads  that  really  need  it,  while 
a  couple  of  years  ago  it  was  popular  without  reference  to  the 
merits  which  it  undoubtedly  had  in  the  handling  of  very  heavy 
traffic  or  of  reaching  a  speed  beyond  the  safe  speed  of  a  single 
truck  car.  But  it  was  and  is  heavy  and  costly,  both  to  lnnld 
and  to  run,  and  no  better  than  a  good  single-truck  car  for  a  large 
majority  of  the  electric  railway  lines  to  be  met  with  throughout  the 
country.  One  or  two  prominent  well-conducted  roads  took  up  the 
long  car  for  good  reason,  and  immediately  a  large  number  of  their 
contemporaries  fell  into  line,  and  concluded  that  they,  too,  must 
be  in  the  fashion. 

Another  bit  of  fashionable  bric-a-brac  introduced  about  the  same 
time  was  the  slow-speed  Corliss  engine  for  railroad  plants.  It  was 
observed  that  several  prominent,  well-engineered  installations  were 
driven  exclusively  by  the  Corliss  engine,  and  immediately  every 
small  road  fell  into  line  regardless  of  its  conditions  of  economy  and 
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the  load  factor  of  the  plant.  Now,  the  Corliss  engine  is,  in  its  way, 
a  marvellously  excellent  piece  of  machinery,  and  under  reasonable 
conditions  of  load  is  hard  to  beat.  Nevertheless,  even  its  best 
friends  could  not  conscientiously  recommend  it  to  a  road  running 
three  or  four  cars  in  a  hilly  country.  This  particular  fashion  was 
somewhat  short-lived,  and  its  effect  has  now  almost  passed  away  ; 
but  we  shall  very  likely  be  treated  to  a  revival  before  many  years 
have  passed,  possibly  with  a  few  ruffles  and  frills  in  the  way  of 
storage  batteries  used  for  artificially  steadying  the  load. 

In  fact,  storage  battery  traction  has  at  times  raised  itself  almost 
to  the  rank  of  a  popular  fad.  At  one  time  there  were  in  this 
country  as  many  as  three  or  four  roads  swaggering  around  with  a 
storage  battery  equipment,  and  many  another  road  would  have 
followed  the  example  on  small  provocation.  It  became  quite  the 
thing  for  town  boards  and  aldermen  to  bring  it  up  every  time  the 
subject  of  electric  traction  was  mentioned,  and  it  was  many  a  day 
before  the  fad  died  out.  It  finally  expired  from  pecuniary  com- 
plications. The  writer  by  no  means  looks  at  storage  battery  trac- 
tion as  a  dream  entirely  beyond  realisation,  but  the  widespread  and 
disastrous  craze  of  a  few  years  ago  certainly  had  small  cause  for 
existence. 

Just  now  we  are  being  treated  to  a  particularly  alluring  specimen 
of  novelty  goods  in  the  line  of  direct-coupled  dynamos.  It  is  well 
for  those  who  wax  enthusiastic  on  the  subject  and  extol  what  to 
them  seems  to  be  the  very  latest  and  best  in  the  growth  of  elec- 
trical fashions,  to  look  back  to  the  earlier  work  of  Mr.  Edison  in 
this  line.  The  Jumbo  dynamo  was,  for  a  time,  an  excellent 
example  of  the  direct-driven  work,  and  has  in  several  cases  done 
sterling  service  for  more  years  of  life  than  is  the  fate  of  most 
dynamos. 

As  large  units  have  been  steadily  coming  into  vogue,  for  the  best 
of  reasons,  direct  driving  has  become  more  and  more  practicable,  so 
that  an  increase  in  this  class  of  machinery  is  natural  and  proper. 
It  should  be  remembered,  however,  that  every  particular  size  of 
dynamo  will  have  a  particular  speed  at  which  the  economy  of  con- 
struction is  maximum.  Where  a  given  unit  can  be  run  at  a  certain 
low  speed  without  sacrificing  too  much  in  the  character  of  the 
engine,  the  combination  will  be  found  to  be  excellent,  economical, 
and  in  every  way  desirable. 

If  space  is  very  dear  it  may  frequently  pay  to  depart  somewhat 
from  the  line  which  would  be  dictated  by  good  engineering  for  the 
sake  of  economising  in  space.  But  there  is  no  conceivable  reason 
for  a  plant  located  somewhere  out  in  the  prairie,  with  all  outdoors 
at  its  command,  disregarding  its  well-tried  belt-driven  equipment 
for  the  sake  of  putting  in  the  latest  thing  in  dynamos. 

The  solemn  truth  is  that  the  leather  belt  is  about  a3  economical 
and  efficient  a  method  of  driving  as  human  ingenuity  has  as  yet 
devised,  and  in  not  a  few  cases  it  will  be  found,  if  we  search  to  the 
bottom  of  the  matter,  that  a  particular  direct-driven  unit  may 
actually  be  less  efficient  than  the  belted  equipment  of  engines  and 
dynamos  for  the  same  output,  enough  having  been  sacrificed  for 
the  sake  of  the  slow  speed  of  the  dynamo  to  fully  compensate  for 
the  loss  in  the  belt.  This  is  especially  likely  to  occur  where  small 
units  are  designed  for  speeds  properly  fitted  only  for  large  units. 
However,  time  will  do  its  work,  and  a  little  more  general  experience 
with  the  direct-driven  fashion  will  probably  convince  a  good  many 
would-be  followers  of  the  error  of  their  ways.  We  shall  then  have 
the  direct-driven  unit  relegated  to  its  proper  place  in  electrical 
economy,  just  as  the  long  cars  have  been. 

It  would  be  cruel  to  drop  the  subject  of  fads  in  electrical  practice 
without  paying  our  respects  to  the  insulated  wire  exploiter.  Any 
electric  light  man  of  a  few  years'  experience  can  cast  a  critical  eye 
on  his  plant,  or  the  plant  of  his  neighbour,  and  perceive  how  almost 
every  year  there  is  a  special  fashion  in  the  brands  of  wire  that  are 
most  popular.  One  will  come  up  in  the  market,  backed  by  half-a- 
dozen  choice  expert  tests,  and  for  a  year  or  two  will  be  given  a 
right  royal  welcome  by  station  managers.  Then  another  brand, 
quite  the  proper  thing  in  installation,  you  know,  will  show  up  and 
have  its  turn  in  popular  favour.  We  have  now  on  the  market  a 
large  number  of  kinds  of  most  excellent  insulated  wire  ;  but  their 
excellence  and  reputation  are  not  the  slightest  bar  to  some  peculiar 
make  being  taken  up  as  a  fad,  and  for  a  season  or  two  holding  sway 
over  the  hearts  of  wiremen. 

And  so  one  may  go  on  over  a  large  range  of  electrical  applications 
and  appliances.  Many  electrical  improvements  of  great  merit  have 
been  pushed  to  the  front  in  just  the  irresponsible  sort  of  way  the 
writer  has  tried  to  describe  ;  but  the  fact  that  they  have  been  so 
pushed  forward  does  not  stamp  them  as  unassailable  patterns  of 
excellence. 


Ship  Telephonic  Communication  in  Sweden. — On  the  occa- 
sion of  the  recent  visit  of  the  German  Fleet  to  Stockholm 
the  General  Telephone  Company  of  that  city  laid  a  telephone 
cable  at  its  own  expense  between  its  exchange  and  one  of  the 
war  vessels. 
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EXAMINATIONS. 

Few  men  are  entitled  to  be  listened  to  with  greater  respect 
on  the  subject  of  the  merits  and  demerits  of  examinations, 
and  above  all  of  technological  examinations,  than  Sir  Philip 
Magnus;  and  it  is  on  this  account  that  we  reprint  in  the 
present  issue  an  article  contributed  by  him  some  few  weeks 
ago  to  a  technical  contemporary.  If  we  may  judge  from  this 
contribution  the  pendulum,  not  only  of  popular  but  of  export 
opinion  having  swung  from  one  extreme  to  the  other,  is  about 
to  come  to  rest  in  that  intermediate  position  between  two  ex- 
tremes so  congenial  to  the  English  mind.  And  to  our  thinking 
the  national  low  of  compromise,  almost  laughable  at  times,  will 
in  this  matter,  as  in  most  others  within  the  sphere  of  applied 
ideas,  prove  ii  sale  ami  satisfactory  instinct.  Thirty  yea 
the  value  of  examinations  was,  Sir  Philip  Magni  s  assures  us, 
,  .ii, ,  In  questioned;  as  final  and  infallible  criteria  of  know- 
Ledge  and  ability  examination  certificates  were  held  to  be 
unimpeachable.  Bui  from  this  high  po  ition  in  the  esteem 
of  the  public  there  was  a  rapid  descent,  and  the  term 
"examination  wallah"  soon  became  synonymous  with  all 
that  was  educationallj  contemptible.  Today  the  public 
.,,,,1,,  i  upon  i  aminations  is  tolerably  accurately  summed 
up  in  the  words  of  Sir  Philip  Magnus:  "All  that  can  be 
thai    no   better  win    can    I  e      Hggested,  and    thai    lhe\ 

can   be   made  Li    i  harmful   to  the  |  real  i  dui  a- 

in hi  than  thi  ed  to  be,  and  that  in 

many   case;   they  may   become  a   mosl    efficient    means   of 

timulating    can  ful   and    thoughtful    training,  and  of  g<  ne 
tally  rai  ing    thi         ads rd  of  instruction,  and  of  impi ■ 
the  methods  of  teaching  in  ,m\   particular  subject."     This 

tatemi  ul  of  the  i  a  ie,  il  :  in  the  direction  of 

and  « hen  the  pendulum  does  ultimati  Ij 

i ie  to  I''  i  we  think  il  "ill  do  so  al  ivhal  lowi  i  l<  vel. 
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Knowledge  and  education  are  terms  of  considerable  cur- 
rency, but  extremely  poor  definition.  Tbey  have  not  as  \.t 
been  standardised ;  each  man  is  at  liberty  to  apply  to  them 
whatever  meaning  seems  good  in  his  own  eyes,  to  the 
perpetuation  of  barren  discussion  and  the  making  of  con- 
fusion worse  confounded.  For  the  purposes  of  this  present 
article,  therefore,  education  may  be  taken  to  mean  tech- 
nical education,  or  instruction  in  the  technicalities  of  a 
trade  or  profession,  and  knowledge  to  mean,  not  scholastic 
erudition,  but  an  acquaintance  with  the  chief  scientific 
principles  underlying  the  aforesaid  trade  or  profession, 
and  the  relation  of  these  principles  to  current  practice.  Thus, 
the  examinations  with  which  we  are  immediately  concerned 
range  from  the  exalted  engineering  degree  to  be  granted  in 
future  by  Cambridge  University  to  the  examinational  test 
applied  to  the  humble  plumber  by  the  City  of  London 
Institute.  The  subject  thus  narrowed  becomes  some- 
what more  manageable,  and  it  requires  neither  superhuman 
sagacity  to  discover  what  has  given  the  examination  fiend 
such  a  firm  footing  in  this  particular  region  of  human  activity, 
nor  extraordinary  perspicacity  to  estimate  examinations  both 
at  their  true  value  as  tests,  and  at  their  exact  perniciousness 
as  pests.  So  far,  at  any  rate,  as  engineering  of  all  kinds  is 
concerned,  there  can  be  but  little  doubt  that  the  decay  of  the 
old  system  of  pupilage,  and  the  rise  of  the  new  system  of 
technical  tuition  has  been  brought  about  by  the  ever- 
increasing  specialisation  of  the  engineering  workshop,  and  the 
increasing  impossibility  for  mere  rnle-of-thumb  knowledge, 
engineering  instinct,  call  it  what  you  will,  to  hold  its  own 
unaided  against  minds  with  a  sound  scientific  equipment 
and  brains  trained  to  reason  accurately. 

An  engineering  diploma  we  cannot  help  thinking  goes 
too  far.  A  mere  statement,  even  if  engrossed  in  the  most 
ornate  style  on  a  sheet  of  the  very  best  vellum,  that  Mr.  So- 
.tnd-So  has  passed  so  many  years  at  such  or  such  an  institu- 
tion with  infinite  credit  to  himself  and  satisfaction  to  his 
instructors,  will  only  make  out  at  most  a, primd  facie  case  in  his 
favour  in  the  eyes  of  a  potential  employer,  and  is  not  in  the 
majority  of  instances  likely  to  be  made  use  of  to  impose 
on  the  public.  Doubtless  the  proprietorship  of  a  vellum  docu- 
ment of  the  kind  indicated  may  conduce  to  conceit ;  but  that 
is  scarcely  an  argument  against  examinations,  for  after  all,  as 
the  Autocrat  once  remarked,  "conceit  is  just  as  natural  a  thing 
to  human  minds  as  a  centre  is  to  a  circle."  But  the  right 
to  add  after  to  one's  name  some  mystic  letters  having  an  univer- 
sity imprimatur  may  very  well  lead  the  uninitiated  to  believe  the 
individual  to  be  a  veritable  C.E., or  "  certificated  engineer,"  as 
many  read  it,  although  he  may  not  in  matters  of  practical  every- 
day engineering  so  much  as  "  know  a  hawk  from  a  hen- 
shaw."  Considered  as  tests  of  practical  knowledge  examinations 
even  the  so-called  practical  ones  are  absolutely  valueless;  hut, 
then,  in  these  days  no  one  really  considers  them  in  this  light, 
thanks  to  the  ridicule  and  to  the  forcible  arguments  of  the  op- 
position. I  Regarded  as  tests  of  knowledge  of  general  principles, 
examinations  are  certainly  as  perfect  a  weapon  as  it  is  granted 
to  fallible  humanity  to  devise.  Indeed,  with  examiners  fre- 
quently changed,  syllabuses  kept  abreast  of  the  times,  and 
laboratory  and  class-room  work  taken  into  account  as  well  as, 
the  possible  perniciousness  of  examinations  is  reduced  almost 
to  a  mathematical  point.     To  expect  the  ■  ational 

world  in  regard  examinations  as  "a  most  efficient  means  of 
■simulating  careful  and  thoughtful  training,  &c,  .vc,"  is  pro- 
bably to  expect  too  much,  though  we  quite  agree  with  Sir 
Philip    Magnus   that    the    "stimulus"    of    an    impending 

."  is  an  effective  modem    substitute  for   Dr.    B 
favourite  weapon. 


SOME  REJECTED  ABSTRACTS. 

It  is  difficult  to  account  for  the  following  "  Abstracts,"  but 
we  print  them,  as  they  seem  suitable  for  Christmas  week,  a 
season  ignored  by  most  technical  journals.  It  is  possible  that 
a  competition  has  been  held  by  the  Council  of  the  Physical 
Society  for  a  standard  pattern  of  abstract  of  the  new  journal. 
Having  come  to  us  by  post,  possibly  by  mistake,  instead  of  to 
Messrs.  T*yl*r  and  Fr*nc*s,  we  cannot  do  better  than  use 
them  for  our  Christmas  number. 

1.  The  Suppression  of  Sense  in  Demented  Units.  Prof.  R*ck*r. 
— A  herring  aud  a  half  costing  lo  pence,  the  herring-per- 
penny  is  obtained.  It  is  not  a  number,  but  a  thing  got  by 
dividing  a  fish  by  a  disc  of  impure  copper.  Its  physical  nature 
is  investigated,  and  how  the  bones  got  there,  and  it  is  hoped  an 
improved  herring  with  no  bones  may  be  evolved  which  will  be 
edible.  Another  investigation  in  collaboration  with  Prof. 
R**n*ll  shows  how  thin  an  empty  argument  may  be  without 
bursting,  when  gently  blown  upon. 

2.  Interference  with  Alternate  Currents.  Prof.  A*rt*n  and 
Dr.  S*mpn*r. — Transformers  are  coupled  up  in  a  tangle  not 
contemplated  by  their  makers,  and  queer  measurements  with 
queerer  instruments  of  the  authors'  design  are  made.  The 
15  wattmeter  method  gives  the  largest  number  of  divergent 
results  to  choose  from.  The  authors  have  also  tried  the  effect 
of  dressing  with  their  legs  through  the  sleeves  of  their  coats, 
and  their  waistcoats  buttoned  down  behind,  getting  results 
not  easily  foreseen  by  the  makers.  No  justification  for  the 
authors'  interference  with  alternate  currents  is  given. 

3.  The  Masslessness  of  Matter.  Prof.  F*tzg*r*ld. — If  a  mass- 
less  body  is  immersed  in  a  frictiouless  massful  medium,  any 
movement  will  necessitate  momentum  of  the  massful  medium, 
and  an  observer,  suitably  devoid  of  sense,  will  be  unable  to 
tell  whether  the  inertia  belongs  to  the  matter  or  the  medium. 
If  the  matter  is  porous,  the  smaller  the  pores  and  canals  the 
greater  the  kinetic  energy  of  the  massful  ether  going  through, 
so  that  the  more  massless  matter  and  the  less  ether  there  is  in 
a  given  space  the  greater  the  volume  energy,  which,  it  will  be 
noted,  is  transferred  in  the  wrong  direction — a  great  merit.  By 
choosing  suitable  postulates,  and  employing  the  right  mathe- 
matical reasoning,  it  can  be  shown  that  the  effect  is  the  same 
as  if  the  matter  had  mass.  When  a  working  hypothesis  shows 
the  least  intention  of  working,  it  is  the  truth.  .Matter  has  no 
mass.     Ether,  with  which  we  are  so  much  more  familiar,  has. 

4.  The  Theory  of  Dynamos.  Prof.  P*rry. — In  order  to  have 
a  mathematical  theory  of  dynamos,  data  must  be  assumed  ;  it 
does  not  matter  what  data,  as  long  as  they  are  amenable  to 
mathematical  treatment.  It  is  therefore  assumed  that  the 
output  varies  as  the  reciprocal  of  the  speed,  aud  the  efficiency 
periodically  with  the  time,  so  that  it  can  be  expanded  in  a 
Fourier's  series.  A  maximum  is  then  calculated  which  gives 
the  worst  dynamo  possible.  As  the  results  are  calculated 
mathematically,  they  are  rigidly  true  of  real  dynamos. 

5.  A  New  Proposal  for  Uniformity  and  Simplicity  of  Norwen- 

•  l'it  tii*  i-it/anliitt/  the  Poles  »f '  Electro-and  Permanent-Magnets' by 
a  comparatively  Obvious  and  Easily  Learned  Mnemonic  Pule. 
Prof.  S  P.  Th*mps*n. — (This  Paper  is  short,  and  given  in  full.) 
Call  north  X  and  south  S,  and  there  you  are  ! 

6.  Head  Splitting  Dynamometers.  T.  H.  Bl*k*sl*y. — Has 
previously  shown  that  if  n,  central  stations,  giving  different 
pressures  and  various  frequencies,  some  being  direct-current, 
are  put  in  parallel  through  n  -  1  split  dynamometers,  the 
powers  developed  by  each  can  be  measured.  Has  tried  to  get 
engineers  to  try  the  experiment,  but  tbey  do  not  understand 
alternating  currents,  and  all  refused  except  Messrs.  Brock  and 
Pain. 

7.  Th(  Us<  of  Gravity.  Prof.  V.  B*ys.— g  [what  is  g?, 
Abstractor]  can  be  measured  by  letting  a  useless  body  fall  s 
known  distance  and  pulling  it  up  suddenly  by  a  quartz  fibre 
and  noting  its  elongation.  Proposes,  in  the  interests  of  science, 
to  carry  out  the  experiment  on  his  own  body  with  a  drop  of 
as  nearly  9ft.  as  can  be  obtained  in  centimetres.  A  series  of 
instantaneous  photographs  will  be  taken,  and  a  radiomicrometer 
of  small  sensitiveness  will  be  used  afterwards. 
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8.  Some  South  Kensington  Weather.  S.  B*dw*ll. — Took  a 
chunk  of  mental  fog  produced  by  the  discussion  on  the  foun- 
dations of  dynamics,  and  tried  to  dissipate  it  by  electricity.  It 
got  tougher. 

9.  The  Storage  of  Energy.  Prof.  *.  L*dg*. — Has  taken  to 
heart  the  homely  American  warning  against  monkeying  with  a 
buzz  saw.  Has  obtained  the  equation  to  a  new  metal  from 
Dublin,  which  is  as  good  as  getting  the  metal  itself.  It  is  a 
perfect  conductor  of  electricity,  and  of  magnetism,  infinitely 
elastic,  and  a  non-conductor  of  heat.  It  is  thus  impervious  to 
energy.  Difficulties  arose  in  working  it,  as  it  could  not  be 
melted,  as  its  temperature  is  unalterable,  and  cannot  even  be 
determined,  and  no  tool  will  touch  it.  Bottles  and  force  pumps 
were  made  by  electrolysis,  and  energy  can  be  stored.  The 
stoppers  are  apt  to  leak,  and  work  oozes  out  like  fumes  from 
an  iodine  bottle.  Energy,  being  a  compressible  fluid,  has  been 
got  in  liquid  form.  The  interior  being  painted  with  an  ether- 
tight  varnish,  ether  can  be  pumped  in  too,  and  on  shaking  an 
emulsion  is  formed.  Ou  stirring  a  little  matter,  the  mess 
conducts  electrolytically.  It  is  beneath  the  dignity  of  a  man 
of  science  to  make  money  out  of  his  knowledge  unless  he  knows 
how  ;  but  it  is  hoped  Keeley  will  come  forward. 

10.  A  Short  Way  with  Standard  Ohms.  By  Tom,  Dick 
and  Harry  [first,  second  and  third  years  sample  "Finsbury" 
student].  A  Cambridge  ohm  is  coupled  to  a  voltmeter,  after 
the  latter  has  been  thoroughly  stripped  and  carefully  twisted. 
The  ohm  is  then  made  to  fit  the  voltmeter.  A  first  approxi- 
mation is  got  by  roughly  filing  the  ohm,  accurate  adjustment 
being  subsequently  attained  by  a  liberal  use  of  the  finest 
calibrated  sand  paper  [10-19  x  109  grains  to  the  square 
centimetre]  :  the  determination,  within  13  per  cent.,  can  be 
made  in  7-349  minutes.  The  students  merely  press  the  button 
and  the  professor  does  the  rest. 

11.  The  Specific  Gravity  of  Monoxide  of  Hydrogen.  ByJ*ck 
Sm*th,  T*m  Br*wn,  and  J*m  R*b*ns*n  [first,  second,  and  third 
year  sample  "  Central "  students].  To  eliminate  errors 
due  to  a  containing  vessel,  the  substance  was  used  in  the 
solid  state.  The  weight  was  determined  from  Messrs.  A.  and 
S.  Gatti's  invoice,  by  dividing  the  price  (less  discount  for 
cash)  by  the  price  per  cwt.  A  check  weighing  was  made 
in  the  laboratory,  the  block  being  slung  by  chains  on  the 
testing  machine,  temperature  being  kept  constant  by  wrapping 
it  in  demagnetised  asbestos  saturated  with  ether.  The  deter- 
minations of  mass  agreed  within  the  necessary  limits  of  error. 
The  volume  was  measured  by  melting  it  down,  and  observing 
the  velocity  of  approach  of  the  stream  to  a  V  notch,  by  means 
of  a  new  form  of  ohrumeter.  The  result,  which  was  com- 
municated verbally  to  the  Society  in  the  authors'  reply  to  the 
discussion,  was  not  caught  by  the  reporter. 

12.  The  Mechanism  of  Electrolysis.  Dr.  B*rt*n. — Discusses 
the  convection  of  charges  of  electricity  in  a  universe  composed, 
like  ours,  of  frogs'  eggs  moving  on  one  another  without  friction. 
Too  deep  to  be  abstracted. 

13.  The  Efficiency  of  Transformers.  Prof.  J.  Sw*nb*rn*. — Has 
invented  a  transformer  which  takes  such  a  large  primary  cur- 
rent at  no  load  that  the  addition  of  the  secondary  load  makes 
no  appreciable  difference.  It  is  thus  impossible  to  notice  the 
load,  and  this  is  as  good  as  having  an  efficiency  well  over  100 
per  cent.  Has  also  invented  a  wattmeter  which  measures 
twice  the  loss  in  other  maker's  transformers,  but  ignores  that 
in  his  own.  States  that  he  alone  understands  real  alternating 
currents. 


REVIEWS. 


Electric    Motive    Power.     Bj    Axbiok  T.  Snbll.    (London:    "The 
Electrician"   Printing  and   Publishing  Company,  Limited 
The  substance  of  Mr.  Snell     l k  ha  i  already  appeared  as 

a  Series  of  articles  in  this  journal.      No   elaborate   synopsis  of 

its  contents  is  therefore  neci     ary.     ii  suffici  i  to   aj  thai  the 

c pi'  be  work  is  divided  into  ten  ohapti  i  .  the  6i  I  eighl  of 

which   •    cepl  one  on  "  Tlir  Line  and   Distributing  Mains, 

are  i  oncerned  \\ ith  tin    theoretical  or  semi  tl 

of  the  Bubject,  while  the  last  two  are  de  oriptive,  and  deal 


with  the  employment  of  electric  motive  power  in  mining 
operations,  coal  cutting,  and  rock  drilling.  These  applica- 
tions the  author  treats  of  as  a  specialist,  and,  consequently, 
what  he  has  to  say  about  them  will  interest  many  practical 
engineers,  both  mining  and  electrical,  who  will  prefer  to  leave 
the  whys  and  wherefores  to  others.  It  is  therefore  proposed 
to  review  that  portion  of  the  book  first. 

A  good  deal  has  been  written  in  a  desultory  form  on  the 
use  of  electric  power  in  mining,  but  there  is  a  dearth  of 
connected  information  up  to  date  and  in  a  handy  form. 
These  chapters  are,  therefore,  welcome  on  this  account, 
besides  their  intrinsic  merits ;  in  fact,  after  reading  them 
one  cannot  help  wishing  they  had  been  greatly  extended, 
even,  if  necessary,  at  the  expense  of  some  of  the  other 
matter.  Still,  a  good  foundation  has  been  laid,  and  since 
Mr.  Snell  has  shown  his  ability  to  deal  with  the  subject 
comprehensively  in  the  remainder  of  his  work,  it  is  to  be 
hoped  that  he  will  regard  this  as  a  commencement  and  in 
successive  future  editions  expand  this  comparatively  small 
treatise  into  a  standard  work  on  the  employment  of  electricity 
in  mining. 

During  the  last  20  years  mining  in  the  United  Kingdom 
has  suffered  from  the  wave  of  low  prices  in  an  even  greater 
degree  than  other  industries,  while  it  has  had  more  than  its 
share  of  labour  troubles.  Consequently,  while  a  quarter  of  a 
century  ago  mines  were  a  popular  form  of  investment,  and 
profitable  when  entered  into  with  circumspection,  for  many 
years  now  the  public  has  given  them  a  wide  berth.  Money 
has,  therefore,  been  tight  in  the  mining  market,  and  this 
means  both  the  minimising  of  new  enterprise  and  the  carrying 
on  of  the  old  with  little  fresh  capital  expenditure,  and  often 
under  circumstances  when  a  moderate  further  capital  outlay 
would  secure  a  considerable  annual  saving  and  increased 
profit.  For  these  reasons  the  adoption  of  electrical  methods  in 
mining  has  hitherto  been  much  slower  in  this  country  than  it 
would  have  been.  Fortunately  there  is  now  strong  evidence 
that  better  days  are  in  store  for  mining  enterprise  if  judiciously 
undertaken  on  modern  lines.  Mining  men,  too,  no  longer 
look  on  electricity  as  an  interesting  toy,  or  as  a  thing  of  the 
future,  but  are  prepared  to  accept  it  seriously.  It  is  the 
WTiter's  fortune  to  be  personally  interested  in  mining,  and  he 
can  bear  witness  to  the  marked  difference  in  tone  amongst 
mining  men  in  this  respect  even  within  the  last  twelve- 
months. 

There  is  no  doubt  that  as  yet  barely  the  fringe  of  what  can 
only  be  characterised  as  a  revolution  has  been  touched.  It  is 
hardly  too  much  to  say  that  as  a  fresh  generation  of  mining 
engineers  arises,  familiar  with  the  rudiments  of  electricity 
from  their  school  days,  such  alteration  and  development  in 
the  manner  in  which  mining  is  carried  on  will  be  gradually 
effected  that  present  methods  will  be  looked  back  on  as 
almost  barbarian.  At  the  same  time  it  is  pleasant  to  think 
that  the  change  must  be  a  beneficent  one,  and  that  if  it 
diminishes  the  number  of  men  employed  for  a  given  output,  it 
will  bring  health,  comfort,  and  greater  immunity  from  danger 
to  all  who  remain  ;  in  fact,  that  it  will  raise  the  mining  popu- 
lation from  a  class  almost  apart,  to  a  level  with  the  other  skilled 
trades,  since  miners  will  no  longer  he  occupied  in  rough 
heaving  and  hauling,  in  a  half  naked  state,  but  will  he  engaged 
for  the  most  part  in  the  manipulation  of  machine  tools  requir- 
ing both  skill  and  foresight  for  their  advantageous  use. 

At  tlii1  same  time,  electrical  engineers  will  he  unwise  if  they 
try  and  force  electricity  into  mining  too  quickly,  and  particu- 
larly if  they  ignore  the  fact,  as  there  is  a  tendency  to  do  now, 
that  there  are  other  natural  agents  besides  electricity:  \i ... 
that  it  does  not  follow  because  a  thing  can  la1  done  by  elec- 
tricity that,  therefore,  it  is, a  priori, the  best  or  the1  cheapestway. 

The  writer  agrees  with  Mr.  Snell  that  the  mining  motor  of 
the  future  will  lie  polyphase;  unfortunately  at  present  he  is 
unaware  of  a  ingle  polyphase  plant  at  work  in  this  country. 
When  polyphase  currents  are  as  well  understood  by  manufac 
turers  as  continuous  ourrents  are  now .  and  when  the  out  turn 
of  polyphase  machinery  is  comparable  with  that  of  continuous 
machines  now.  then  polypus  e  machines  should  be  cheapei 
truol  than  continuous  current  machines;  and  it  in  the 
meantime  the  price  ol  oasl    tee!  foi  magnets  oan  be  reduced 
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then  the  door  will  be  opened  for  the  employment  of  electricity 

iu  many  cases  where  at  present  the  costliness  of  the  plant  over 
other  methods  places  it  at  a  disadvantage.  It  is  impossible 
to  review  in  the  ordinary  sense  what  Mr.  Snell  says  about  co.il 
mining,  which  is  the  outcome  of  his  experience;  am!  readers 
will  be  much  better  occupied  in  perusing  his  remarks  them- 
fchan  any  criticisms  which  could  he  made  on  thrin. 

Eli  turning  now  to  the  more  theoretical  portions  of  the  book, 
we  must  take  some  exception  to  Mr.  Snell's  statement  in  his 
opening  chapter  that  the  electrical  power  station  of  the  future 
will  be  fitted  with  high-speed  dynamos  belt  driven.  No  doubt 
this  will  he  the  case  to  a  considerable  extent,  particularly 
among  the  conservative  mine  owners';  but  is  not  the  expe- 
rience of  the  day  rapidly  pointing  to  the  fact  that  for  powers 
of  50  to  100  h.p.  direct  coupling  at  from  550  to  -100  revolutions 
is  the  most  suitable?  The  writer  has  been  surprised  lately  at 
the  readiness  with  which  mill  owners,  who  are  supposed  to 
form  the  stronghold  of  rope  or  belt  driving,  have  accepted 
lighting  plant  with  direct  coupled  engines,  while  the  results 
obtained  are  excellent. 

Mr.  Snell  has  done  wisely  in  supposing  his  readers  to  know 
the  general  science  of  his  subject,  and  in  leaving  to  Mr.  Eapp 
and  other  writers  the  task  of  deducing  the  fundamental  facts 
underlying  the  construction  of  electric  plant.  The  explana- 
tions of  the  fundamental  electrical  reactions  are  as  yet  very 
incomplete,  and  the  general  explanations  are  much  less  in 
accord  with  the  ultimate  physical  facts  that  the  glib  student 
who  can  play  with  Dr.  Hopkinson's  equations  for  the  mag- 
netic circuit  would  imagine ;  but  since  these  equations  enable 
us  to  design  continuous-current  dynamos  easily,  Mr.  Snell 
is  right  in  simply  employing  them,  which  he  has  certainly 
done  in  an  exceedingly  practical  manner.  It  is  notable  that 
Mr.  Snell  is  a  strong  advocate  of  separate  excitation  for 
continuous-current  machines  in  central  power  stations.  This 
idea  the  writer  has  been  developing  in  a  series  of  articles  on 
the  governing  of  steam  engines  coupled  to  dynamos  ;  it  is 
certainly  the  best  method  where  there  are  several  machines, 
and  the  variations  in  pressure  are  considerable. 

In  the  chapter  on  "  The  Line,"  a  satisfactory  point  is  the 
attention  given  to  lightning  arresters.  In  England  we  are  so 
little  troubled  with  the  effects  of  thunderstorms,  and  our 
transmission  of  power  has  been  of  such  comparatively  small 
extent,  that  the  subject  has  not  received  the  consideration  it 
deserves.  Much  trouble  has  arisen  in  plants  sent  to  the 
Colonies  from  this  cause,  and  English  firms  have  had 
difficulty  in  meeting  the  requirements  of  colonial  customers. 
It  appears  as  it.  at  any  rate  in  the  construction  of  arresters, 
our  American  friends  were  at  present  much  ahead. 

The  final  point  in  Mr.  Snell's  book  to  demand  notice  is  the 
large  space  devoted  to  a  description  of  single  and  polyphase 
methods  of  working,  it  is  a  matter  for  regret  that  English 
engineers  should  be  so  behindhand  in  this  field,  though  an 
excellent  commencement  was  made  by  Messrs.  Johnson  and 
Phillips  in  the  plant  for  the  Sheba  Mines,  designed  by- 
Mr.  Eapp.  The  faci  that  within  a  few  months  two  works  on 
electric  motive  power  b  i  d,  the  first  by  Mr.  Eapp, 

and  the  second,  the  one  under  review,  in  both  of  which 
a  large  portion  of  the  space  is  devoted  to  the  exposition 
of  polyphase  working,  should  convince  business  men  of 
the  solid  claims  it  has  on  attention.  Despite  all  that 
has  been  written  on  the  subject,  it  is  the  writer's  opinion  that 
our  general  working  knowledge  of  alternating  and  phase  cur- 
rents, and  particularly  the  construction  of  plant,  is  not  much 
in  advance  relatively  of  what  the  design  of  continuous-current 
machines  was  ten  years  ago.  In  another  ten  yea  rs  the  electrical 
world  will  have  a  knowledge  of  phase  working  about  equal 
knowledge  of  continuous-current  working  now.  This 
will  not  only  he  to  the  advantage  of  phase  working  itself,  bul 
it  will  bring  us  much  more  intimately  into  relation  with  the 
omental  physical  facts  of  electric  action,  and  doubtless 
lead  i'  lopments  in  other  din  ctiori 

(i.     L.     iuDDENBBOOKE. 

Portv-Three  OrapMc   Tables.     By   Robert   B  London: 

Griffin  and  Co.     1895.) 

Prof,  i; t  li.  Smith  is  one  of  tl> 

graphical   methods   of  calculation,  and  e   of  his   con 


trihutions  to  this  subject  is  the  use  of  the  straight  line.  In 
his  work  on  Graphics,  of  which  only  one  volume  and  an  atlas 
of  plates  has  as  yet,  been  published,  the  use  of  curves,  which 
man]  people  seem  to  think  is  the  beginning  and  end  of 
graphics,  occupies  a  subordinate  position.  The  volume  or 
atlas  before  us  consists  of  2H  pages,  ruled  in  squares,  100 
squares  to  each  side.  A  few  sloping  lines  and  the  Hi  e. 
scales  on  the  margins  are  given  on  each  page,  and  by  such 
simple  means,  an  enormous  mass  of  tabular  information  is 
thus  given.  The  object  of  these  diagrams  is  the  conversion  of 
measurements  into  different  units  ;  for  example,  feet  and  centi- 
metres, square  inches  and  square  centimetres,  gallons  and 
litres,  ounces  and  grammes,  pounds  per  square  inch  and  feet 
of  water,  pounds  per  cubic  inch,  and  tons  per  cubic  foot,  horse- 
power and  kilowatts,  foot-pounds  and  joules,  and  thermometer 
scales,  43  in  all.  The  general  degree  of  accuracy  is  stated  to 
be  on  the  average  one-fifth  of  1  per  cent,  of  the  whole  quan- 
tity converted,  and  ranges  from  one-tenth  of  1  pier  cent,  to 
1  per  cent.  An  important  feature  of  these  diagrams,  as  com- 
pared with  numerical  conversion  tables,  is  that  they  are  com- 
pletely reciprocal. 

It  must  be  admitted  that  such  diagrams  will  not  he  appre- 
ciated by  everybody  equally.  Some  people  seem  to  be  par- 
ticularly attached  to  numerical  tables,  and  will  interpolate 
arithmetically  when  necessary ;  others  wall  use  a  simple  table 
of  conversions  and  a  slide-rule ;  but  we  have  no  doubt  that 
after  a  little  practice  the  present  diagrams  would  be  found  to 
be  of  great  utility,  especially  where  a  considerable  number  of 
conversions  of  the  same  kind  have  to  made  at  a  sitting. 


PECULIAR  TELEPHONE  TROUBLES   CAUSED   BY 
ALTERNATING  CURRENT  DISTRIBUTION. 

BY    E.    W.    MIX. 

The  importance  of  the  inductive  influence  of  an  alternating 
current  distribution  on  telephone  systems  is  well  shown  by 
some  disturbances  which  developed  at  Odessa  during  last 
summer. 

The  telephone  lines  are  all  overhead,  and  the  apparatus  is  of 
the  American  Bell  telephone  manufacture.  The  dynamos  in 
the  central  station  are  of  two  types,  one  for  40  <\,  ,  and  the 
other  for  125  '\i.  The  primary  potentials  of  the  circuits  are 
1,800  and  2,000  volts  respectively.  The  40-cycle  machines 
alone  had  been  used  for  the  lighting  of  the  municipal  theatre 
up  to  the  time  of  the  development  of  the  disturbances.  The 
secondary  distribution  of  the  theatre  was  made  at  GO  volts, 
and  the  total  energy  consumption  about  80  kilowatts.  It  had 
always  been  possible  to  detect  a  slight  induction  on  the  tele- 
phone lines  passing  near  the  theatre  when  the  40-cycle  dynamos 
were  running,  yet  the  influence  was  insignificant.  When,  how- 
ever, the  theatre  line  was  branched  on  the  125-cycle  dynamos, 
the  disturbances  were  quite  important  on  certain  lines  running 
in  the  neighbourhood  of  the  theatre. 

It  was  at  first  thought  that  t lie  source  of  the  trouble  would 
be  found  to  he  the  induction  produced  by  the  overhead  primary 
lines,  but  the  telephone  wires  most  influenced  crossed  these 
lim  a  at  right  angles.  The  group  of  about  20  telephone  wires 
mobt  influenced  passed  from  supports  on  the  roof  of  one  building 
to  another  about  20  metres  high  akngthe  bide  of  the  theatre, 
but  about  10  metres  from  the  side  walls,  or  fully  30  metres 
from  the  centre  of  the  theatre,  or,  so  to  speak,  centre  of  gravity 
of  the  distribution.  The  distance  between  the  telephone  wires 
and  the  primary  wires  at  the  point  where  they  cross  is  about 
seven  metres. 

It  being  thought  that  the  secondary  circuits  might  alone  be 
the  cause  of  the  troubles,  a  temporary  load  was  made  up  for 
the  secondary  circuits  iu  the  transformer  room  by  means  of 
water  rheostats.  The  load  thus  placed  on  the  primary  circuit 
was  made  even  more  than  the  normal  ;  but,  under  these  circum- 
stances, all  disturbances  ceased  to  exist. 

Investigation  as  to  the  arrangement  of  the  see  ndaries  led  to 
the  discovery  that  a  great  many  circuits,  and  especially  those 
for  lighting  the  four  galleries,  were  made  on  the  loop  system; 
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i.e.,  where  the  current  enters  at  one  end  of  the  circuit  and 
leaves  at  the  other,  for  the  purpose  of  assuring  an  equal  poten- 
tial on  all  lamps  in  that  circuit.  In  the  gallery  circuits,  the 
current  enters  at  one  side  of  the  theatre  and  leaves  at  the  other, 
so  that  the  effect  at  a  considerable  distance  from  the  circuit 
was  the  same  as  if  a  single  conductor  were  placed  around  the 
gallery  carrying  a  current  equal  to  that  of  the  circuit.  This 
current  was  unusually  large  on  account  of  the  distribution 
being  made  at  60  volts  only.  These  four  circuits  passing 
around  the  theatre  in  this  way  produced  a  very  strong  magnetic 
field,  the  axis  of  which  was  practically  co-incident  with  the 
axis  of  the  theatre.  This  field  embraced  to  a  certain  extent 
the  group  of  telephone  wires,  and  gave  rise  to  the  trouble. 

In  order  to  gain  a  more  definite  idea  of  the  extent  and 
distribution  of  the  magnetic  field  so  produced,  an  exploring 
coil  was  made  up,  consisting  of  about  100  metres  of  insulated 
wire  wound  up  into  a  coil  about  1"20  metre  in  diameter,  and  the 
two  terminals  connected  to  a  telephone  receiver.  By  carrying 
this  coil  around  inside  and  outside  the  theatre,  holding  the 
receiver  to  the  ear  and  turning  the  coil  in  different  positions, 
it  was  very  easy  to  determine  the  direction  of  the  lines  of  force 
at  any  point,  and  the  intensity  of  the  noise  in  the  telephone 
was  a  good  measure  of  the  strength  of  the  field. 

When  all  the  circuits  were  on,  the  effect  was  very  noticeable 
on  the  iron  roof  of  the  theatre  at  a  level  a  little  above  the 
group  of  telephone  wires.  On  the  ground  outside  the  theatre 
and  immediately  under  the  wires,  the  influence  was  also  well 
marked.  It  is  very  likely  that  the  iron  roof  added  to  the 
effects  on  the  telephone  wires  in  concentrating  the  lines  of  force 
which  escaped  from  the  edges  of  the  roof  and  cut  the  wires 
near  by.  The  iron  roof  acts  somewhat  as  a  pole  piece  to  the 
magnetic  field. 

The  same  trouble  developed  at  about  the  same  time  in 
another  theatre  where  the  wiring  of  the  gallery  circuits  had 
been  made  on  the  same  loop  system.  Here  it  was  easy  to 
locate  the  trouble  because  the  circuits  were  more  distinctly 
separated.  The  influence  was  only  exerted  on  two  telephone 
wires  which  passed  over  the  roof  of  the  building.  The  instant 
these  loop  circuits  were  switched  on,  the  noise  in  the  telephone 
was  noted.  The  intensity  of  the  noise  in  each  case  had  no 
relation  to  the  load  on  any  other  than  the  loop  circuits,  so  that 
it  was  plainly  demonstrated  that  these  circuits  were  the  cause 
of  the  trouble  in  both  theatres.  The  remedy  in  such  cases  is 
naturally  the  suppression  of  the  loop  system,  and  especially 
in  cases  where  high  frequency  alternating  currents  are  em- 
ployed. 

The  importance  of  electrostatic  induction  effects  on  telephone 
lines  was  forcibly  brought  out  by  a  condition  which  existed  one 
day,  and  which  was  conclusively  proven  by  experiments  after- 
wards. It  was  found  that  a  new  disturbance  was  set  up  in  a 
part  of  the  city  heretofore  unaffected.  Here  there  was  a  new 
branch  of  the  primary  line  installed  running  parallel  to  a  group 
of  telephone  lines  for  a  distance  of  about  350  metres.  The 
primary  wires  were  on  wooden  poles  about  seven  metres  from  the 
ground,  and  the  telephone  wires  also  on  wooden  poles  about 
11  metres  from  the  ground,  but  on  the  opposite  side  of  the 
street,  the  distance  between  the  two  lines  being  at  least  20 
metres.  There  were  as  yet  no  transformers  branched  on  this 
line.  The  effect  was  first  noticed  on  a  line  which  ran  but  about 
30  metres  parallel  to  the  primary  lines  and  then  crossed  them 
at  right  angles.  It  was  supposed  that  both  primary  wires 
were  connected  to  the  line  circuit,  but  investigation  showed 
that  one  had  been  by  an  oversight  left  disconnected.  When 
the  connection  was  established  the  disturbance  ceased.  Here 
the  effect  was  purely  electrostatic.  The  insulation  of  the 
primary  line  was  perfect,  bo  that  the  disturbances  could  not  be 
attributed  to  any  i  ound. 

To  more  fully  determine  the  extent  of  the  electrostatic  in- 
fluence, the  experiment  was  tried  of  connecting  one  pole  of  the 

dyna to  a  circuit    leading  out    in  one  direction  from  the 

station,  and  connecting  the  other  pole  to  a  circuit  lending  out 
in  the  opposite  direotion,  By  this  combination  no  current  was 
sent  out  on  any  of  the  lines,  except  that  nece  iary  to  give  them 

iin  eleotrostatii  cl  <<   ■      The  disturbance  Bet  up  in  al b1  all 

the  telephone  lines  of  the  oitj  was  nu.1i  as  to  almost  completely 
prevent  communication.     So  long  a  oirouh   was  bo 


connected  to  but  one  pole  of  the  dynamo,  the  influence  was 
just  sufficient  to  enable  one  to  determine  that  the  dynamos 
were  running  ;  but,  on  connecting  the  two  circuits  as  described 
above,  immediately  the  disturbances  were  set  up.  The  insulation 
of  the  lines  with  the  transformers  connected  was  in  the  neigh- 
bourhood of  300,000  ohms.  The  length  of  double  line  of  one 
circuit  was  about  eight  kilometres,  and  that  of  the  other  five 
kilometres.  No  current  could  be  detected  flowing  out  on  these 
lines  by  means  of  the  amperemeters,  which  were  fairly  sensi- 
tive instruments,  and  where  one  ampere  could  have  been  quite 
easily  noticed. 

The  conclusions  are,  therefore,  that  electrostatic  induction  is 
quite  as,  if  not  more,  capable  of  creating  telephonic  disturb- 
ances than  electro-magnetic  induction  with  high  frequencies 
and  potentials,  and  precautions  should  be  taken  to  keep  the  two 
conductors  near  together,  so  that  one  may  neutralise  the  other. 
In  electrostatic  induction  the  earth,  or  even  buildings,  serving 
as  an  intermediary  conductor  of  large  capacity,  tend  to  increase 
the  area  of  influence  of  the  electric  charges  received  by  the 
primary  wires. 


TRANSFORMER   PITS. 


Although  the  Board  of  Trade  have  not  issued  any  special 
regulations  for  transformer  pits  they  have  in  certain  cases 
sanctioned  the  use  of  such  pits  as  part  of  tne  system  of  supply, 
and  have  attached  certain  limitations  to  their  sanction.  The 
following  regulations  relating  to  the  Huddersfield  municipal 
system  of  supply,  in  which  underground  transformer  chambers 
have  been  sanctioned,  will  be  of  interest  just  at  present  — 

The  system  is  a  high  pressure  alternating  current  supply  to  converting 
stations  from  which  a  low  pressure  supply  at  constant  pressure  is  given  to 
consumers.  The  converting  stations  will,  as  a  rule,  be  chambers  below 
the  level  of  the  street.  In  specjal  cases  of  large  installations  the  con- 
verting stations  will  be  special  fireproof  erections  in  the  basement  or  other 
convenient  part  of  the  building. 

The  chambers  below  the  level  of  the  street  will  be  constructed  and 
fitted  as  follows  : — 

(a)  The  chamber  will  be  of  ample  size  and  suitable  conatruetion. 

(6)  The  entrance  to  the  chamber  will  be  no  larger  than  may  be  required 
to  allow  of  the  entrance  of  a  man  or  the  withdrawal  of  a  transformer,  and 
will  be  closed  externally  in  the  same  manner  as  other  street  boxes. 

(c)  The  covers  will  be  fixed  in  stout  cast-iron  frames,  to  which  will  be 
attached  an  electric  continuity  therewith  strips  of  metal  laid  immediately 
underneath  the  adjacent  pavement. 

(./)  Below  the  external  cover  there  will  be  fixed  a  second  metal  cover 
independently  supported,  free  from  metallic  connection  with  the  external 
cover,  and  effectually  connected  to  earth  by  means  of  an  efficient  electrical 
attachment  to  the  underground  iron  pipes  or  metal  conduits. 

(c)  Adequate  means  will  be  adopted  to  thoroughly  ventilate  these  cham- 
bers, and  to  prevent  any  accumulation  of  gas  or  water. 

The  power  given  to  any  single  converting  station  will  in  no  case  83 
maximum  of  100  n.P.  without  the  written  consent  of  the  Board  of  Trade, 
and  every  transformer  will  be  protected  by  a  suitable  automatic  quick- 
acting  cut-off,  which  will  act  should  the  proper  maximum  current  beex- 
ceeded  by  the  amount  of  40  per  cent.  The  high-pressure  mains  will  be 
concentric,  insulated  with  valcanised  rubber,  drawn  into  cast-iron  pipes  or 
into  paper  tubes  bedded  in  bitumen,  and  protected  bj  a  cast  iron  casing. 
The  low-pressure  mains  will  be  a  single  cable,  drawn  into  paper  tubes 
bedded  in  bitumen,  and  protected  by  a  cast-iron  casing,  orwul  be  laid  in 
east -iron  troughs,  run  solid  with  bitumen,  or  will  be  insulated  with  vul- 
canised rubber,  and  drawn  into  iron  pipes. 


THE:  GILG1T  TELEGRAPH    LINE/ 

The  construction  of  a  telegraph  under  ordinary  circumstances 
does  not,  as  a  rule,  present  an]  engineering  difficulties  :  but  occa- 
sionally lines  have  to  be  erected  »  hen  the  local  conditions  render 
such    work   anything    but     mote    plain    Bailing,   and    the   line  from 

Srinagar,  in  Kashmir,  to  Gilgit  is  a  rase  in  point. 

The    line  to  the   I  Johna   landslip  in   Garhwal  was  another.      The 

difficulties  in  tins  latter  ease  arose  from  the  line  having  to  be  put  up 
at  an  unsuitable  time  of  year  in  one  of  the  hottest  valleys  in  India, 
and  from  a  telegraph  of  a  temporary  nature  designed  for  the  dry 
season  having  to  In' Kept  working  through  an  exceptionally  heavy 
"rains."  Added  to  tins  the  necessity  for  placing  the  wire  out  of 
reach  of  the  highest  possible  Mood,  which  meant  nowhere  leas  than 

200ft.  above  I  lie  bed  of  the  i  i\  or.  and,  consequently,   far  away  from 

the  pilgrim   track,  made  the  tasl  the  poles  in  position 

and   the    wire    curried  across    the    densely  wooded    and    pre! 

i  most  arduous  and  trying  one      [nth  '  i  Gohna 

*  From 
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line,  however,  there  was  nothing  particularly  novel  to  men  with  ex- 
perience of  the  difficulties  met  with  under  the  varying  conditions  of 

I'pper  Burma,  Assam,  and  out-of-the-way  parts  of  India  generally. 

The  Gilgit  line  is  different,  as  a  glance  at  the  accompanying 
section  of  the  route  will  show.  The  high  altitudes  crossed,  the 
depth  of  snow  in  the  passes  and  the  intense  cold  of  winter  are  such 
as  are  not  usually  met  with  even  in  European  countries.  True, 
telegraphs  have  been  constructed  by  the  Indian  Telegraph  De- 
partment in  Sikkim,  and  to  the  different  hill  stations  where  snow 
and  cold  have  to  be  contended  against,  but  never  to  the  same 
extent  as  in  the  wild,  desolate  regions  traversed  by  the  Gilgit  line. 

Among  the  difficulties  to  be  encountered  when  telegraph  lines 
have  to  be  constructed  at  high  altitudes  is,  first  of  all,  the  cold. 
The  variation  of  the  length  of  wire  in  a  span  owing  to  change  of 
temperature  has  the  effect  of  varying  the  strain  ;  and,  unless  pre- 
cautions are  taken,  the  wire  will  break  merely  from  the  excessive 
strain  due  to  contraction.  It  must,  therefore,  be  erected  at  a  ten- 
sion not  greater  than  one-sixth  of  its  breaking  strain,  so  as  to  allow 
an  ample  margin. 

The  next  thing  is  snow,  which  affects  a  telegraph  line  in  several 
ways.  If  the  alignment  be  not  judiciously  chosen,  the  whole  line, 
posts,  wire,  and  all  may  be  completely  buried  under  the  snow. 
Although  dry  snow  is  a  bad  conductor,  and  it  is  possible  to  send 
signals  through  a  wire  buried  in  it  for  a  considerable  distance, 
when  the  snow  begins  to  melt  the  conditions  change,  and  the 
signals  fail.  Under  any  circumstances  it  is  an  objectionable  state 
of  affairs,  and  one  that  has  to  be  provided  against.  To  this  intent 
the  site  for  each  pole  has  to  be  carefully  selected,  in  order  to  avoid 
places  where  snow  is  likely  to  accumulate  ;  where  this  is  imprac- 
ticable, specially  long  poles  must  be  made  use  of. 

On  the  Gilgit  line  (see  accompanying  profile  of  line)  two  high 
passes  have   to   be  crossed — the  Rajdiangan,   11,600ft.,   and  the 


route  should  be  fb.        over  with  a  native  of  the  country,  who 

should  be  asked  to  point  out   thi    placi     where  avalanches  come 

down.     Information  so  obta d,  tl gh   not   absolutely  reliable, 

may  prove  of  value;  but  the  es  ir  must  rely  mainly 

upon  his  own  judgment  after  examining  the  ground  moat  carefully. 
The  track  of  an  avalanche  may  gnu-rally  be  known  by  the  ground 

being  scoured,  and  by  logs  of  wood  being  found  in  places  whl 

flood  could  account  for  them  ;  by  shrubs  and  grass  being  bent  down 
towards  the  bottom  of  the  hill,  and  by  stones  being  piled  up  and 

carried  to  the  opposite  side  of  the  valley. 

All  ravines,  if  they  extend  any  distance  up  the  mountain,  may  be 
considered  liable  to  avalanches,  and  all  depressions  should  be 
avoided.  It  is  of  importance  to  select  the  right  side  of  a  valley. 
The  presence  of  trees  of  considerable  age  indicate  safety  from  ava- 
lanches and  landslips,  and  they  should  be  freely  used  as  supports, 
after  lopping  oft'  the  boughs,  to  prevent  their  falling  on  the  wire, 
and  to  keep  the  tree  from  swaying  in  the  wind.  The  bottom  of  a 
valley  is  never  safe  :  a  telegraph  should  always  be  carried  well  up 
the  hill  sides.  When  a  post  has  been  carried  away  by  a  landslip  or 
avalanche  and  a  new  alignment  has  to  be  tried,  the  general  rule 
may  be  taken  as  "(io  up  higher." 

All  these  difficulties,  and  more,  have  had  to  be  overcome  on  the 
Gilgit  line.  The  extreme  variation  of  temperature,  ranging  from 
the  intense  cold  of  the  passes  to  the  fervid  heat  of  the  Indus  Valley, 
is  most  trying  to  the  constitution.  After  leaving  Gurais  the  country 
is  absolutely  barren.  Every  man  taken  up  there  has  to  be  clothed 
and  rationed.  There  is  absolutely  nothing  in  the  nay  of  supplies 
to  be  procured  locally,  except,  perhaps,  a  little  grass.  Everything 
has  to  be  brought  up  from  Bandipur.  In  order  to  distribute  the 
stores  and  cut  the  necessary  track  through  the  heavy  forest  in  many 
places  a  large  working  party  is  necessary,  and  to  provide  them  with 
food  and  keep  them  from  deserting  is  no  easy  matter. 
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Burzil,  13,500ft.  On  the  summit  of  the  former  snow  sometimes 
lies  to  a  depth  of  10ft.  to  14ft.,  and  on  the  latter  16ft.  to  18ft.,  and 
the  poles  used  are  30ft.  long.  The  poles  need  to  be  very  strong, 
for  the  pressure  of  the  snow  upon  them  when  planted  on  a  slope  is 
often  very  great.  The  use  of  stays  or  struts  has  to  be  avoided  as 
much  as  possible,  for  experience  has  shown  them  to  be  a  source  of 
danger  from  the  pressure  exerted  upon  them  by  accumulation  of 
snow.  Moreover,  when  the  ground  is  frozen  hard  the  post  is  so 
firmly  fixed  that,  provided  it  is  strong  enough,  they  are  not  wanted, 
especially  when  there  is  only  one  wire  to  be  supported. 

Another  danger  from  snow  is  due  to  the  fact  that  under  certain 
conditions  of  the  atmosphere  it  is  deposited  on  the  wire,  forming  a 
rope  of  snow  several  inches  in  diameter,  until  the  line  is  broken 
down  by  the  sheer  weight  of  snow.  Dry  snow  does  not  adhere  ; 
but  when  there  is  a  change  from  rain  to  snow,  or  from  a  mild  and 
moist  to  a  cold  and  dry  condition  of  the  atmosphere,  then  it  does. 
This  is  exemplified  by  the  experience  of  last  winter,  when  it  was 
found  that  on  the  Rajdiangan  Pass,  which  is  affected  by  the 
moisture  rising  from  the  Woolar  Lake,  the  snow  formed  on  the 
wire,  causing  a  break  in  one  place  ;  while  on  the  Burzil  Pass, 
which,  though  much  higher,  enjoys  a  dry  climate,  the  snow  did 
not  adhere,  and  there  was  no  breakdown. 

The  danger  from  wind  pressure  on  a  wire  thickly  coated  with 
snow  is  greater  than  from  the  mere  weight  of  snow.  The  effect  of 
a  high  wind  on  a  rope  of  snow  is  most  disastrous,  especially  on  a 
line  carrying  several  wires.  To  guard  against  this  danger  on  the 
Rajdiangan  Pass  a  solid  homogeneous  steel  wire  of  the  greatest 
strength  manufactured  has  been  put  up  over  the  most  exposed 
section,  supported  on  strong  deodar  poles  planted  at  short  distances 
apart. 

A  greater  difficulty  to  be  encountered  than  any  so  far  described 
is  met  with  in  the  shape  of  avalanches,  landslips,  and  mud  floods. 
It  is  impossible  to  altogether  ensure  the  safety  of  a  telegraph  line 
against  these  risks.  All  that  can  be  done  is  to  take  the  utmost  care 
in  selecting  the  alignment  and   the  positions  for  the  posts.     The 


With  the  best  and  most  carefully  constructed  line  perfect  im- 
munity from  damage  in  the  winter  can  hardly  be  hoped  for,  and 
every  possible  provision  for  promptly  restoring  communication 
when  an  interruption  occurs  has  to  be  made.  To  this  end  offices 
of  observation  are  being  maintained  at  Gurais  and  Minimarg, 
which,  with  those  at  Bandipur  and  Astor,  command  the  two 
dangerous  passes.  In  the  winter  there  is  absolutely  no  local 
labour  procurable,  and  it  is  necessary  to  retain  permanently  suffi- 
cient men  to  form  a  strong  party  for  interruption  duty  when 
required.  Every  man  has  to  be  fully  rationed  and  supplied  with 
warm  clothes.  Two  Europeans  are  stationed  at  each  office,  and 
everything  has  been  done  that  will  help  to  render  their  services 
efficient  and  their  solitary  life,  during  the  months  they  are  cut  off 
by  the  closing  of  the  passes,  as  bearable  as  possible.  Each  office 
has  been  supplied  with  different  patterns  of  snow  shoes,  which  it 
is  confidently  expected  will  prove  of  great  value,  when  once  the 
men  become  practised  in  their  use. 

Both  the  Rajdiangan  and  Burzil  Passes  are  dangerous  to  life  in 
winter,  and  many  a  poor  traveller  has  met  his  death  on  them.  The 
danger  of  crossing  has,  however,  been  much  diminished  by  tin- 
erection  of  shelter  huts  at  comparatively  short  distances  apart,  and 
there  should  now  be  no  risk  to  life  in  the  care  of  a  well-equipped 
party  at  any  time,  except,  perhaps,  when  a  snowstorm  is  actually 
raging.  There  will,  of  course,  be  danger  from  frost-bite  and  snow- 
blindness;  but  special  instructions  for  guarding  against  these 
maladies  have  been  given  to  all,  and  with  proper  clothing  and 
appliances  it  should  not  be  great. 

Some  idea  of  the  difficulties  that  Mr.  11.  S.  Olphert,  the  telegraph 
officer  who  has  been  engaged  in  the  construction  of  the  (iilgit  line, 
has  had  to  contend  with  will  be  gathered  from  the  foregoing,  and 
it  remains  to  lie  seen  from  the  results  of  the  coming  winter  whether 
his  labours  and  the  care  and  forethought   bestowed   upon  the  work 

by  the  Teh-graph   Department   will   be   justified;   and  a  reliable 
service   maintained    with    this,  the    most    outlying    portion   of    He) 
I  Majesty's  Indian  dominions. 
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EXAMINATIONS 


ARE    THEY   A  MERE   NECESSARY 
EVIL?* 

BY    SIB    PHILIP   MAGNUS. 


Thirty  years  ago  the  value  of  examinations  was  scarcely  ques- 
tioned. As  a  means  of  testing  knowledge  they  were  regarded  as 
practically  infallible,  and  the  preparation  for  passing  was  considered 
the  best  possible  kind  of  discipline  and  training.  The  entire  faith 
in  the  efficacy  of  examinations  no  longer  exists,  and  now  that  more 
rational  views  prevail,  we  wonder,  as  so  frequently  happens,  that 
we  could  have  ever  held  so  exaggerated  a  view  of  their  importance. 
Yet  it  is  but  a  very  short  time  since  the  payments  to  teachers  in 
our  elementary  schools  depended  on  the  results  of  the  examination 
of  individual  pupils.  The  same  system  of  remunerating  science 
teachers  of  evening  classes  still  exists,  and  among  the  unsettled 
questions  in  connection  with  the  organisation  of  the  new  Univer- 
sity of  London  the  value  of  training  versus  examination  holds  a 
foremost  place.  In  a  very  recent  speech  in  the  House  of  Commons, 
Mr.  Acland  more  than  hinted  that  he  would  be  glad  to  find,  if  pos- 
sible, some  subsitute  for  examination  in  much  of  the  work  of  the 
Science  and  Art  Department,  and  no  one  can  doubt  that  examina- 
tions are  now  regarded  by  many  persons  of  high  authority  more  in 
the  light  of  a  necessary  evil  than  as  a  valuable  instrument  of  educa- 
tion and  a  sure  means  of  testing  ability  or  knowledge. 

This  is  not  the  place  for  a  full  discussion  of  the  general  question 
of  the  purpose  and  value  of  examinations  in  a  scheme  of  education. 
Such  a  discussion  might  have  its  uses,  and  perhaps  the  time  has 
nearly  come  when  a  reasonable  reply  might  be  given  to  the 
vehement  protest  against  examinations  which  appeared  not  long 
since  in  the  pages  of  a  monthly  magazine,  and  which  has  cast  some 
amount  of  discredit  upon  the  entire  system.  But,  although  in  a 
journal  devoted  mainly  to  technical  education  it  might  be  unad- 
visable  to  consider  the  question  in  its  broader  aspects,  it  may  not 
be  out  of  place  to  say  a  few  words  on  the  uses  and  methods 
of  those  examinations  with  which  technical  students  are  most 
concerned. 

A  noteworthy  fact  is  that,  notwithstanding  the  disregard  for 
examinations  of  some  of  the  most  distinguished  scientific  and 
educational  authorities,  they  still  appear  to  perform  a  very  im- 
portant function  in  all  departments  of  educational  work.  We  have 
been  told  ail  nauseam  that  examinations  encourage  "cram,"  and  that 
little  or  no  reliance  is  to  be  placed  upon  the  results,  and,  further,  that 
whilst  the  very  purpose  of  examination  is  to  test  acquired  know- 
ledge, the  acquisition  of  knowledge  is  not  the  real  aim  of  education. 
One  of  the  advantages  of  this  outcry  against  examinations  is  that 
our  system  of  examining  has  been  very  much  modified.  But, 
although  modified,  it  occupies  a  position  of  no  less  importance  in 
the  machinery  of  our  education  than  before.  The  most  recently 
formed  educational  body,  possessing  both  influence  and  funds,  is 
tin-  Techical  Education  Board  of  the  London  County  Council,  and 
no  other  means  have  suggested  themselves  to  this  enlightened 
Board  oi  awarding  its  junior  and  intermediate  county  scholarships 
than  those  i'f  examination.  Notwithstanding  the  weight  of  the 
.it  ■■  1 1  mi  -ill  s  adduced   by  the  opponents  of  examinations,  our  univer- 

continue  to  give  their  degrees  on  the  results  of  examination, 
app  intinents  to  the  Indian  and  Home  Civil  Service,  to  the  Army, 
and  in  other  Government  offices  air  made  in  the  same  way,  prizes 
are  similarly  awarded  at  schools  ami  colleges,  and  lawyers 
militants,  bankers,  architects,  and  plumbers  are  restricting 
admission  t"  their  ranks  ;..  those  persons  only  who  pass  a  pre- 
liminary, an  intermediate,  and  a  final  examination,  It  is  true  that 
othei  inc  in.  of  selection  have  lieu  in  some  cases,  and  certainly 
with  advantage,  substituted  for  what   is  common!}  understood   by 

nation.     The  University  of  London  and  other  bodies  confer 

theii  highi    I  distinction! pe s  who  give  evidence,  through  a 

the  i    or  otherwise,  of  having  contributed  t<>  the  advancement  of 

i  '  I  ion  of  I.  now  I'  dge  .    but   I  Inn  I  hi   pei  on  i  who  arc  alone 

eh.  1 1, 1,-  f,,r  such  distinctions  must  have  a  I  mm  l\  pas  ed  cert  tin  ex 

in  us  by   which  their  preliminary  qualifications  have   I n 

tested.     At   the  othei  end  "i  the  educational  machine,  a  system  ..»' 
in  |"  cl  ion  li  is  been    ub  til  uted  ely  Foi  the  examina- 

1 1. ..I  ol  in. In  idual  pupil  .      But  in  ill   ;rades  ol  inter lial 

i ion.  ami,  n nl cc.l,   for  testing  qualifii  itions   >l irery  kind, 

[nations  continue     n  until  !,:■  ph  |   ,,  ,1, 

tual,  ami  mora]  evils  «ln.  I ipposed  i..  Follow  From  the  pie 

to  be  il.e  el.  ii   emploj ed,     1 1   we 

irious  departments,  annu  dlj  p 
.,,■ 

■    hi.  I  new  .  taminationa  ai  -  dded  to 

the  list  of  tin  n        This  is  the  case  with  the  Exami- 

d  '  '.in 
I .....  i  Board,  thi   i  nivei  sity  of  I  n  mdon,  and 
Thei    can  be  no  doubt  th  tiicl  inal  ems 


which  they  are  conducted,  and  to  remove  some  of  the  objections 
commonly  brought  against  them.  These  improvements  consist 
mainly  in  giving  a  wide  choice  of  subjects  and  in  the  addition  of 
practical  tests.  The  one  goes  a  long  way  towards  meeting  the 
objection  that  the  examination  too  strictly  controls  the  teaching, 
and  the  other  helps  very  much  to  obviate  the  evil  effects  of  so- 
called  "cram."  It  must,  however,  be  at  once  admitted  that 
examination  can,  under  no  circumstances,  be  made  a  perfect  instru- 
ment for  selecting  the  best  candidate  for  certificates,  scholarships, 
or  appointments.  AH  that  can  be  said  is  that  no  better  way  can  be 
suggested,  and  that  they  can  be  made  less  harmful  to  the  progress 
of  real  education  than  they  are  sometimes  supposed  to  be  ;  and, 
that  in  many  cases  they  may  become  a  most  efficient  means  of 
stimulating  careful  and  thoughtful  training,  and  of  generally 
raising  the  standard  of  instruction,  and  of  improving  the  methods 
of  teaching  in  any  particular  subject. 

In  treating  of  examinations  generally,  every  person,  by  a  well- 
known  law  of  logic,  founds  his  remarks  upon  some  particular  kind 
of  examination  he  has  in  view.  The  varieties  of  examination  are 
many.  There  are  competitive  and  pass  examinations  ;  and  the  so- 
called  evils  of  examination  are  admitted  to  apply  less  to  the  latter 
than  to  the  former.  Then  too,  it  is  generally  recognised  that  the 
evils  of  examination  result  rather  from  the  abuses  to  which  the 
system  is  liable  than  from  anything  essentially  objectionable  in  the 
principle  itself.  It  is  impossible  in  the  limited  space  of  a  few 
articles  to  treat  exhaustively  of  the  different  kinds  and  purposes  of 
examination,  or  to  consider  in  detail  the  nature  of  the  mental  or 
physical  harm  which  the  undue  stimulus  of  examinations  may 
occasionally  produce.  The  persistence  and  spread  of  examinations 
as  an  instrument  of  education  and  a  part  of  the  machinery  inci- 
dental to  its  organisation  may,  I  think,  be  taken  as  an  a  posteriori 
argument  that  the  advantages  counterbalance  the  abuses  ;  and,  if 
we  carefully  consider  the  function  of  examinations  and  some  of  the 
purposes  to  which  they  are  applied,  we  shall  arrive  a  priori  at  the 
same  conclusion. 

We  may  assume  that  the  stimulus  of  examinations  is,  on  the 
whole,  healthy.  There  is  very  little  doubt  the  almost  general 
cessation,  in  deference  to  public  opinion,  of  corporal  punishment 
in  schools  has  been  rendered  possible  through  the  substituted 
stimulus  of  examinations.  It  is  quite  true  that  school  work  has 
been  made  more  interesting  than  it  was  in  years  gone  by,  and  that 
the  variety  of  subjects  of  instruction  has  given  play  to  individual 
tastes  and  mental  aptitudes.  Nevertheless,  in  all  good  work  there 
must  be  concentration  of  thought  and  attention,  there  must  be 
the  putting  forth  of  effort  to  overcome  increasing  rather  than 
diminishing  difficulties,  and  some  other  motive  must  be  found 
than  a  Live  of  knowledge,  which  is  in  moat  young  persons  a 
feeble  passion.  This  incentive  to  work  is  undoubtedly  found  in 
the  desire  to  pass  an  examination  which  brings  its  own  reward, 
in  the  shape  of  honour  gained,  or  access  to  some  profession  or 
career.  But  fur  such  examinations,  children  might  be  found 
willing  to  work  at  subjects  which  happened  to  please  their 
passing  fancy;  but  they  would  in  most  cases  certainly  shirk  the 
pursuit  of  studies  most  necessary,  as  a  means  of  mental  discipline, 
and  in  laying  the  foundations  of  a  broad  and  liberal  education. 
Schoolmasters  know  the  value  of  such  examinations  in  directing 
into  suitable  channels,  and  in  utilising  to  proper  .mis,  the  instinc- 
tive activities  of  their  pupils;  and,  although  we  hear  frequent 
complaints  of  the  unnecessary  multiplication  of  examinations,  of 
the  distraction   due    to    the    preparation    for   different   pursuits,    we 

seldom  or  ever  hear  scaool  teachers  express  the  desire  to  be 
altogether  free  from  the  trammels  they  are  said  to  imp  isc. 

In  Germany,  and  now  in  other  countries,  schoolmasters  have  all 

instrument  for  stimulating  intellectual  effort  on  the  part  of  their 
pupils  whi.h  is  wanting  in  England— compulsory  military  service. 
\o  one  who  his  no1  lived  in  Germany  can  realise  the  efforts  which 

parents  make  i. ble  their  boys  to  undergo  tl year's  in 

of  the  three  years'  service.     This  difference  depends  entirely  upon 

the  standard  of   education  "t  the  young  recruits.      The  incci. 

work  is  mi 1 1 ici i  le     It  the  boj  at  scl 1  docs  not  i.  .  ill 

form,  not  on)}  aned  to  sacrifice  three  years  of  his  life 

I  i  unprofitable  employment  at  the  verj  period  when  he  ihouldbe 

i  ins  apprenticeship,  and  to  mix  during  that  time  with 

.My  lie  is  placed  in  an  alto 

oiii.iei,  in  those  who  serve  Foi   on,-  year  only,      die 

infl n    u\^'<\  the  education  of  th< 

I , t  i  on m.iin  i ,  Bcarcelj  re  dised  in  England. 

Ani.tii  .  e  of  1 1"'    j  ■  i  ...I  ol   public  bji  imin  il  ii  ns  is  thai 

,l1(,  8yi]  bus  serves        indicate  o   be  pursued 

in   the   study  of  any  particular  subject.      The  direction    thus   given 

to  different  courses  ol  itudies  is  very  often  made  the  chief  ground 
of  the  pi  i        We  are  told  that  the  freedom 

of  the  teaoher  '•  with,  that  he  is  unable  to  teach  those 

or  to  winch  the  biaB  of  his  mind  it 

bed  by  the  examining  bodj  .  and, 
i 
.    •   path  that  lead  Ii       ■  kminal  ion. 
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Such  complaints  would  not  be  made  without  some  show  oE  reason. 
There  are  undoubtedly  many  teachers,  authorities  of  repute  in  the 
subject  they  profess  to  teach,  who  are  unduly  fettered  by  examina- 
tion requirements,  and  are  occasionally  thereby  impeded  in  their 
efforts  to  sir  ike  out  a  new  plan  or  new  method  of  instruction.  <  In 
the  other  hand,  whilst  a  few  may  be  thus  hindered,  the  majority 
are  greatly  helped  by  the  guidance  of  the  syllabus.  It  is  not  a 
good  thing  that  every  teacher  should  ho  trusted  to  try  experiments 
on  the  pupils  of  his  class,  or  be  left  to  teach  what  may  seem  good 
to  himself  rather  than  what  is  good  for  his  pupils.  No  subject  is 
more  discussed  from  all  sides  than  the  syllabus  of  an  examination. 
The  master  minds  and  best  authorities  on  tho  subject  are  con- 
sulted, and  the  influence  which  the  syllabus  is  likely  to  have 
upon  teaching  is  carefully  considered.  The  persons  charged  with 
the  preparation  of  such  programmes  of  study  are  fully  alive  to 
their  responsibilities.  The  scheme  of  examination  may  lag  for 
a  time  behind  the  latest  developments  in  any  special  branch 
of  knowledge,  but  it  is  not  long  before  the  fact  is  discovered 
and  the  syllabus  is  revised.  There  are  many  channels  through 
which  teachers  may  make  known  their  views,  and  they  are  not 
likely  to  be  slow  in  doing  so.  Indeed,  the  preparation  and  revi- 
sion of  such  schemes  are  necessarily  left  in  the  hands  of  teachers 
and  experts  of  the  highest  rank,  and  the  criticism  of  such  schemes 
by  other  teachers — by  those  actively  engaged  in  instructing  the 
students  to  be  examined,  should  be  rather  invited  than  avoided. 
But  there  is  no  surer  way  of  indicating  the  best  course  of  study  to 
be  pursued  in  learning  any  particular  subject  than  by  the  publica- 
tion of  a  syllabus  of  examination.  If,  at  times,  there  is  a  disposi- 
tion on  the  part  of  the  authorities  quieta  nonmovere,  a  new  examiner, 
by  the  questions  he  sets,  very  soon  awakens  teachers  to  the  recog- 
nition of  there  being  something  wrong  in  their  methods,  and  the 
revision  of  the  programme  follows.  Much  of  the  improved  method 
of  teaching  geometry  and  chemistry  in  our  schools  is  undoubtedly 
due  to  the  change  made  in  the  character  of  the  questions  set  by  new 
examiners  for  the  London  matriculation.  Some  injustice  on  such 
occasions  may  have  been  done  to  a  few  candidates,  although  even 
to  them  it  may  have  been  an  ultimate  advantage  to  have  been  sent 
back  for  another  year  ;  but  new  life  has  been  by  such  means 
infused  into  the  teaching  in  hundreds  of  schools,  and  thousands  of 
pupils  have  benefited  by  it. 

It  is  not  the  fault  of  the  examination,  but  of  the  teacher,  if  the 
examination  is  too  prominently  brought  before  the  eyes  of  his 
pupils  as  the  end  and  object  of  their  intellectual  labour.  The 
teacher  may  show  due  regard  to  the  requirements  of  the  examina- 
tion without  making  success  at  the  examination  the  one  apparent 
purpose  of  iiis  instruction.  To  study  question  papers  in  order  to 
see  the  kind  of  questions  an  examiner  is  likely  to  ask,  and  to 
practice  pupils  merely  in  answering  questions,  is  not  teaching, 
but  "cramming"  in  its  worst  aspect.  But  then  the  teachers  who 
would  so  degrade  instruction  would  discover  some  other  device  to 
avoid  the  labour  of  real  teaching  if  the  necessity  of  preparing 
candidates  for  examination  did  not  exist.  Working  from  a  pre- 
arranged syllabus  involves  no  such  degradation  of  teaching.  On 
the  contrary,  every  teacher  ought  to  think  out  carefully  his 
course  of  less  :in,  and  keep  as  strictly  as  possible  to  the  prepared 
scheme.  Whether  he  works  from  his  own  scheme,  or  generally  in 
accordance  with  one  prepared  by  others,  is  immaterial,  provided 
only  the  sequence  and  subjects  of  the  lessons  have  been  approved 
by  the  most  competent  authorities  as  applicable  to  the  class  of 
pupils  to  be  taught. 

On  the  question  of  "cramming"  one  word  must  be  said.  It  is 
so  easy  to  cast  obloquy  byT  giving  things  bad  names,  that  one  is 
disposed  at  times  to  take  up  the  cudgels  in  defence  of  the  abused. 
There  is  a  large  amount  of  bad  teaching  fostered,  it  must  be 
granted,  by  the  examination  system,  which  is  rightly  called 
"  cramming,"  teaching  which  does  not  aim  at  intellectual  training, 
nor  tend  to  the  development  of  the  pupil's  faculties.  But  there  is 
also  very  much  teaching,  which  is  called  "cramming,"  which  is 
really  methodised  instruction  —  instruction  which  proceeds  on 
logical  principles,  and  develops  in  the  pupil  the  power  of  orderly 
acquiring  and  arranging  ideas,  and  of  clear  and  concise  expression. 
Apart  altogether  from  the  value  of  the  actual  knowledge  acquired, 
the  intellectual  habits,  which  regular  and  systematic  instruction 
i  towards  a  particular  end  engender  in  the  young  student, 
are  a  permanent  possession,  to  which  many  a  successful  man  is 
ever  willing  to  acknowledge  his  indebtedness.  Even  the  capacity 
of  retaining  m  the  memory,  and  of  being  able  to  present  in  the 
examiu  large  amount  of  acquired   knowledge,  part  of 

which  cannot  be  expected  to  remain,  is  by  no  means  without  its 
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distract  the  young,  in  what  position  soever  they  may  lie  placed, 
from  the  laborious  studies  which  must  be  pursued  to  satisfy  the 
requirements  of  the  modern  examiner.  Can  anyone  doubt  that 
the  sustained  effort  to  make  a  distant  goal  bo  regulate  one's  life 
that  one  abstains  from  various  forms  oi  pleasurable  excitement, 
and  renounces  all  sorts  of  gratifying  amusements,  while  the  mind 
is  subjected  to  the  stern  discipline  of  hard  thought,  is  calculated, 
altogether  apart  from  the  secondary  influences  created  by  the 
extension  of  one's  range  of  knowledge  and  power  of  research,  to 
permanently  improve  the  character  and  to  exercise  a  deep  and 
lasting  influence  for  good  upon  the  moral  fibres  of  one's  nature 
Such  incentives  to  prolonged  effort  are,  of  course,  more  needed  in 
our  youth  than  as  age  advances,  and  it  is  in  this  period  of  our  life 
that  the  examination  proves  a  useful  motive  force.  It  maj  bi 
and  is  often  said,  that  the  thirst  for  knowledge  should  alone  Buffii  a 
But  it  does  not.  Where  men  want  knowledge  for  a  particular  and 
immediate  use,  they  will  spare  no  effort  to  obtain  it.  But  the 
young  do  not  always  want  the  kind  of  knowledge  imparted  to  them. 
Indeed,  knowledge  is  not  the  primary  end  of  education,  but  rather 
the  intellectual  and  moral  habits  which  the  acquisition  of  such 
knowledge  develops.  The  knowledge,  too,  is  valuable,  although 
its  value  may  not  always  be  perceived  ;  but  the  machinery  of  edu- 
cation is  complex,  and  knowledge  is  by  no  means  the  only  or  the 
most  important  product.  Now,  examinations  are  serviceable  by- 
supplying  an  active  motive  for  learning,  and  for  learning  such 
subjects,  and  by  such  methods  as  may  be  useful  for  the  purposes  of 
real  education. 

In  the  detailed  work  of  instruction,  examinations  play  an  im- 
portant part,  which  every  good  teacher  at  once  recognises.  Not 
only  is  the  teacher  himself  able  to  judge  of  the  success  of  his  own 
endeavours  by  the  examination  of  his  pupils,  but  the  effort  of  the 
student  to  express  in  words,  or  to  explain  to  others  what  he  thinks 
he  knows,  is  in  itself  a  very  useful,  if  sometimes  a  disappointing, 
exercise.  Now  the  examination,  particularly  the  written  examina- 
tion, does  serve  to  test  the  student's  accuracy  of  knowledge  of  the 
subject.  It  shows  him  his  weak  points.  It  corrects  his  too  often 
sanguine  belief  that  he  knows  what  he  has  learnt,  because  he  seemed 
to  understand  it  when  it  was  explained  to  him.  Such  examinations 
as  those  to  which  I  now  refer,  may  be,  and  are  generally,  con- 
ducted by  the  teacher  ;  and,  in  order  that  they  may  yield  their 
full  educational  value,  it  is  important  that  the  pupil's  mistakes 
should  be  subsequently  explained  to  him.  Clearly,  when 
thousands  of  candidates  are  examined  by  some  external  body, 
distinct  from  the  teachers  themselves,  this  subsequent  explanation 
is  difficult,  if  not  impossible,  and  some  part  of  the  value  of 
the  examination  is  consequently  lost.  But  the  examination  is 
nevertheless  useful,  and  may  be  made  still  more  so,  both  to  the 
teachers  and  the  taught,  if  supplemented  by  detailed  reports  from 
the  examiners  on  the  manner  in  which  the  several  candidates  have 
acquitted  themselves.  But  the  best  means  of  supplementing  the 
information  which  an  independent  examination  affords  is  by  means 
of  a  subsequent  inspection  of  the  entire  working  of  the  class,  and 
on  the  relative  importance  of  inspection  it  will  be  necessary  to  add 
a  few  remarks  later. 

The  improvements  which  have  gradually  been  introduced  into 
the  methods  of  examination,  and  which  go  far  to  remove  the 
objection  that  they  fetter  the  freedom  of  the  teacher  and  en- 
courage the  mere  exercise  of  memory,  have  consisted,  as  already 
stated,  in  widening  the  choice  of  subjects  and  of  questions,  and 
in  testing  the  practical  skill  or  ability  of  the  candidate  in 
addition  to  his  acquired  knowledge.  One  of.  the  distinguish- 
ing features  of  examinations  of  late  years  has  been  the  wide 
range  of  subjects  covered,  and  the  carefully  considered  groups 
of  subjects  from  which  students  may  select  their  questions. 
This  is  seen  in  most  school  and  scholarship  examinations, 
and  has  recently  been  recognised  in  the  matriculation  and 
degree  examinations  of  the  University  of  London.  The  Science 
and  Art  Department  has  carried  the  principle  almost  too  far  in 
allowing  candidates,  including  school  children,  to  present  them- 
selves in  some  one  or  more  of  different  branches  of  know  li 
without  reference  to  that  grouping  and  combination  of  obligatory 
and  optional  subjects  which  encourage  width  of  culture  and  sys- 
tematic study,  and  give,  at  the  same  time,  free  play  to  the  bent 
and  bias  of  the  student's  mind.  It  has  been  the  aim  of  the  City 
and  (Juilds  of  London  Institute  to  admit  great  variety  into  its 
examination  questions,  so  as  to  leave  each  teacher  free,  within 
certain  limits,  to  give  instruction  in  accordance  with  the  wants  of 
his  pupils  or  his  own  preferences,  but  to  require  at  the  sami    I 
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The  other  improvement  consists  in  the  introduction  of  some  sort 
of  exercise  which  tests  the  student's  skill  or  power  of  applying  his 
acquired  knowledge,  rather  than  the  strength  of  mere  memory. 
In  science  examinations  this  exercise  consists  of  work  to  be  done 
in  the  chemical,  physical,  or  biological  laboratory  ;  and  it  not  only 
serves  to  test  the  candidate's  ability  to  practically  apply  his  know- 
ledge, but  enables  also  the  examiner  to  ascertain  that  the  can- 
didate has  received  practical  instruction.  In  technological  exami- 
nations, exercises  to  be  done  in  the  workshop  serve  the  same- 
purpose.  It  is  difficult  to  understand  how  the  operation  of 
"cram"  can  defeat  the  ends  of  examination  when  such  tests  are 
applied.  It  may  happen,  and  in  some  science  subjects  it  has  hap- 
pened, that  candidates  have  been  drilled  into  the  performance  of 
certain  laboratory  operations  which  it  was  expected  the  examiner 
would  require.  But  it  is  the  examiner's  fault  if  he  cannot  suffi- 
ciently vary  his  requirements  to  render  futile  such  attempts  to 
deceive  him.  If,  in  order  to  satisfy  the  examiners,  students  have 
to  show  greater  accuracy  of  work  and  more  careful  manipulation 
than  would  otherwise  be  needed,  the  practice  involved  must  be  set 
down  to  the  good  of  examinations.  The  main  difficult}-  in  practical 
examinations  is  to  make  the  conditions  sufficiently  similar  for  all 
candidates,  and  to  secure  time  enough  for  the  actual  work.  But 
these  difficulties,  which  in  various  ways  are  more  or  less  completely 
overcome,  are  incidental  drawbacks,  affecting  only  the  amount  of 
help  which  the  teacher  and  student  may  derive  from  the  discipline 
of  examinations,  but  not  altering  the  fact  that  such  practical  exami- 
nations are  in  themselves  useful,  and  obviate  almost  entirely  the 
evils  of  "  cram." 

In  practical  examinations  the  difficulty  of  time  is  a  serious  one, 
and  it  is  a  question  worth  carefully  considering  whether  such 
examinations  might  not  be  extended  over  two  or  three  days.  The 
examiner's  choice  of  exercises  is  certainly  restricted  by  the  neces- 
sity i  if  giving  such  only  as  can  be  completed  in  a  few  hours.  ( )ne 
way  of  enabling  the  examiner  to  know  more  of  his  candidates 
capabilities  that  can  be  ascertained  from  the  results  of  the  exami- 
nation is  to  submit  the  record  of  their  work  in  the  class  room, 
laboratory,  or  workshops,  as  shown  in  their  notes  of  lessons. 
Another  method  is  to  allow  the  candidate  to  present  a  specimen  of 
his  best  work,  executed  at  his  own  leisure,  without  the  hurry  and 
excitement  of  a  time  examination.  Both  these  methods  are  open 
to  the  objection,  less  serious  than  is  often  thought,  that  the  can- 
didate may  have  been  assisted  in  his  exercises  or  notes.  But  if 
even  the  practical  test,  with  or  without  such  additional  safeguard, 
is  not  an  infallible  means  of  selecting  the  best  candidates,  it  is 
sufficiently  good  for  classifying  candidates  and  judging  of  their 
general  proficiency  ;  and  the  gain  to  the  student  of  being  obliged 
forth  in  a  given  time  his  best  efforts  is  a  very  real  gain, 
helping  him  to  see  for  himself  his  own  weakness,  and  encouraging 
him  to  endeavour  to  achieve  better  results. 

As  in  the  case  of  written  examinations,  so  in  practical  tests  the 
exercises  given  to  candidates  serve  to  indicate  the  kind  of  labora- 
tory work  which  students  should  practise,  and  to  keep  the  teaching 
at  a  high  level.  It  is  found  that  guidance  is  quite  as  much  needed 
in  pracl  work  a  oral  1  >ns.  Indeed,  laboratory  and  work- 
shop instruction  is  still  in  no  experimental  a  stage  that  teachers 
11  the  help  they  can  get  from  the  results  of  others'  expe- 
rience. Those  who  have  cart  fully  watched  the  action  of  examina- 
tion-, 1.  i  ;  >ii  how  frequently  it  happens  that  examiners  are 
able,  by  means  of  the  questions  and  exercises  they  have  set,  to 
accelei  a  iuction  of  new  and  improved  method    of  teach 

ing,  and  to  dii         n    i         h  chai Is  the  thoughts  and  energies  of 

supposed  thai  examinations  are  useful 
only  as  a  means  of  classifying   pupils,  and  of    electing  the  most 
for  appointmi  and  other   prizes.     In  the 

hands  of  the  best  teachei  ,  and  controlled  by  the  most  competent 
n  in  my  n  a\  .  ,i  \  alu  ible  instrument  of 
to  higher  efforts,  and  ren- 
dering available,  foi    the  ordinary  ma  '■■  ,  the  results  of 
the  labours  and  im                                          inkers. 

In  the  reaction  which  has  followed  the  over-estimate  that  was 
'  laminations,  there  is 

to   inspection.     Till  verj  m  ol    in  pection  was 

ed  to  11  persoi cupied  in 

du  at  ion  have 

ol  ion.     Their  dread  of  Govi 

■  i  the  fear  that  any  pa  un  I  i  j  might 

ii  i '  ;hl  of  the  Educa- 

Departmenl    to  in  peel   their  work.  This  aversion  to  the 

not   result   from    any  fear  of   hom 

i  .  \\  liich 
they  v  ii  would 

iMIlll 

him,    and    that    ti  aohera    would 
inn  cessa  in    their   work.     [I 

light     be 

he   pai  i   of  i  ei 


Nevertheless,  head  masters  are  willing  to  admit  the  advan- 
tages of  some  kind  of  inspection  as  supplementing  examina- 
tions ;  and  in  seeking  the  aid  of  the  universities  they  have  shown 
their  appreciation  of  its  value.  There  can  be  no  doubt  that 
inspection  is  a  great  aid  to  examination  ;  but  it  cannot  altogether, 
as  some  people  think,  take  its  place.  Mr.  Acland  has  signalised 
his  connection  with  the  Science  and  Art  Department  by  the 
appointment  of  a  number  of  specialists  as  science  inspectors,  and 
we  may  expect  greatly  improved  results  in  the  aims,  methods,  and 
appliances  of  science  teaching  through  these  appointments.  But  Mr. 
Acland  is  too  profound  and  cautious  an  educationist  to  believe  that 
the  occasional  visits  of  an  inspector  can  take  the  place  of  the  examina- 
tion of  individual  students,  which  has  hitherto  been  undertaken  by 
the  Science  and  Art  Department.  The  inspection  of  classes  may, 
and  no  doubt  will,  serve  to  prevent  some  of  the  abuses  to  which 
the  system  of  mere  examination,  with  its  attendant  grants  of 
results,  has  been  exposed.  It  will  tend  to  secure  more  efficient 
teaching.  It  will  enable  teachers  to  profit  by  their  mistakes  by 
discovering  the  cause  of  the  failure  of  their  students  in  examina- 
tion. It  will  bring  home  to  the  central  authorities  the  deficiencies 
of  schools  in  apparatus  and  teaching  appliances.  It  will  help  to 
associate  more  closely  practical  work  and  lecture  instruction,  and 
will  be  the  means  of  establishing  a  mure  intimate  connection 
between  the  examinations  and  the  teaching.  All  this  and  more  he 
may  expect  from  the  inspection  of  classes  ;  but  it  will  not  take  the 
place  of  examination,  nor  would  its  value  as  a  part  of  the 
machinery  of  education  be  comparable  with  that  of  examination  if 
it  were  possible  to  substitute  it. 

No  system  of  inspection,  unless  it  includes  the  examination 
of  individual  students,  can  be  trusted  to  adequately  show  the 
results  of  the  teaching  throughout  the  whole  class,  nor  can  it 
satisfy  the  public  that  due  attention  has  been  given  to  the 
weaker  members  of  the  class.  In  the  inspection  of  classes  the 
personality  of  the  inspector  may  count  for  too  much.  In  public 
examinations  the  peculiarities  of  the  examiner  have  to  be  reckoned 
with  ;  but  the  effect  of  this  is  toned  down  by  the  necessity  of  con- 
forming to  the  syllabus — the  product  of  many  minds  —and  by  asso- 
ciating together  two  examiners  who  should  be  jointly  responsible 
in  determining  the  results.  Indeed,  the  functions  of  examination 
and  inspection  are  distinct.  The  one  has  more  immediate  reference 
to  individual  students,  and  the  other  to  groups  of  students.  In  the 
combination  the  value  of  each  is  best  seen. 

One  of  the  most  important  facts  in  the  theory  of  education  is  the 
recognition  of  the  difference  in  degree  of  applicability  of  different 
methods   to   different    grades   and   kinds  of   instruction.     Taking 

-  ,< ition  plus  instruction  as  an  instrument  of  education,  we  find 

that  the  values  of  these  two  terms  separately  vary  in  the  relation 
of  the  whole  expression  to  elementary,  secondary,  and  university 
education  respectively,  and  even  to  the  different  kinds  and  degrees 
of  secondary  education.  But,  except  in  the  case  of  very  young 
children,  teachers  will  continue  to  welcome  the  healthy  stimulus 
of  examinations,  for  which,  so  far,  no  suitable  substitute  has  been 
found. 

In  these  few  pages  I  have  not  attempted  to  exhaust,  nor  even 
adequately  to  treat,  the  complicated  question  of  examination  in 
its  relation  to  education.  I  have  endeavoured  only  to  show  that 
examinations  have  a  value  of  theirown,  and  that  they  are  necessary 
without  being  necessarily  evil  :  but  what  I  have  been  more  desirous 
of  showing  is  that  the  whole  subject  is  deserving  of  very  careful 
thought  and  consideration.  Of  tins  we  may  be  assured,  the 
advantage  which  teachers  mayderive  from  the  guidance  and  stimulus 
of  examinations  must  be  lessened  by  the  distracting  influence  of 
competing  systems  of  examinations;  and  that  the  good  they  do 
may  be  increased  by  bringing  into  ever-closer  relation,  by  means  of 
inspection  or  otherwise,  those  who  examine  and  those  who  teach. 


ON  THE  COMMERCIAL  POSSIBILITIES  OF  ACCUMU- 
LATORS FOR  TRAMCAR  TRACTION,  CONSIDERED 
AS  A  MUNICIPAL  UNDERTAKING* 

r.v     LLFBED    n.    OIBBINOS. 

When  the  subject  of  electric  traction  is  seriously  approaohed, 
the  usual  com  .,  ol  procedure  and  investigation  is  to  consider  the 
relative  intrinsic  merits  of  the  differ  iparl  from  the  very 

important  question  ol  the  conditions  under  which  the  method  is  to 

1 i  ii  ployed.    Each  of  the  three  forms  of  electric  traction     namely, 

the  undei  ground   ch  mnel  or  conduit 

trolley  system,  and  accumulators     lias  its  own  ver]  able  exponents 

in  the  technical   press  and    elsewhere;    but,  unfortunately,  the 

\  ot  the  writers  are  themselves  interested  in  the  system 

which  '  9,  and  for  tins  reason    .ii  ii  papers  cannot   be 
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considered   bo  have  the  same  valuo  as  if  the  authors   had  been 
,    disinterested  experts.     I  am  safe,  perhaps,  in  admitting 
that   the  overhead   wire  or   trolley  system  has  proved  a  greater 
practical  and  financial  success    than   either  of    the  others.      The 
Humiliation  to   adopt    accumulators  which   1    ultimately  sub- 
I    to    the    Corporation   of  Hull   was  based   upon  an  entirely 
new   departure,  in  the  working  out  of  which  I  have  been  very 
My  object  in  bringing  the  subject  before  your  notice 
in  this  Paper  is  that  my  reasons  and  conclusions  may  be  fully  dis- 
cussed, in  the  hope  that  a  new  light  may  be  thrown  upon  muni- 
cipal undertakings.     I  have  come  to  the  conclusion  that  the  secret 
of    success   lies    not  so   much    in    the    adoption   of  any    particular 
method   of    electric    traction,    however   superior,    as    it    does   in 
enlisting  and  utilising  services  which  other  enterprises  can  be  made 
to  contribute.     Separately,   they   may  be  only  just  paying  their 
way  ;  but,  combined,  it  will  probably  become  possible  to  make  an 
exceptional  success  of  both. 

The  basis  on  which  1  now  propose  to  consider  the  subject  of  my 
has  for  its  essential  feature  the  possibilities  in  economical 
management  and  working  which  are  within  the  power  of  municipal 
:  i  tii  .us.  I  will  now  proceed  to  a  short  general  analysis  of  the 
combination  of  refuse  destruction,  electric  tramway  service,  and 
electric  lighting  on  the  low-tension  system.  It  is  now  a  generally 
admitted  fact  that,  given  modern  improvements  for  the  generation 
of  steam,  some  power  can  be  obtained  from  refuse  destruction. 
The  publication  of  Mr.  Charles  Jones's  book  on  refuse  destructors 
has  thrown  light  upon  a  subject  which  has  hitherto  been  neglected 
by  engineers,  while  the  popular  articles  by  Mr.  Thomas  Thomlin- 
son  have  brought  new  possibilities  before  the  electrical  engineer. 
To  sum  up  the  whole  of  the  evidence  contained  in  Mr.  Jones's 
work,  I  find  that  out  of  50  destructors  at  work,  destroying  from 
I!',  tons  to  10  tons  per  cell,  the  power  obtained  varies  fromoH.p.  to 
7  u.  r.  per  cell.  This  power  has  been  generated  under  con- 
ditions for  raising  steam  which  have  had  to  be,  and  will  always 
have  to  be,  modified  and  made  compatible  with  the  complete 
destruction  of  the  refuse  from  a  sanitary  point  of  view.  The  ques- 
tion, therefore,  arises,  What  is  the  best  use  to  which  this  power 
may  be  put  ?  Hitherto,  it  has  found  its  solution  for  the  most  part 
in  the  working  of  mortar-mills  and  stone-breakers,  or  a3  a*  sub- 
sidiary power  to  an  electric  lighting  station,  possibly  producing 
sufficient  power  for  day-load  purposes.  These  applications,  how- 
ever, while  their  advantages  are  not  denied,  do  not  use  one-half  of 
the  available  power  for  the  simple  reason  that  most  destructors 
are  in  operation  the  whole  of  the  24  hours  and  the  hot  gases  are  at 
night  perforce  turned  into  a  by -pass  flue,  and  so  far  wasted. 
Under  every  scheme  which  is  at  present  being  tried  there  is  as 
much  power  lost  as  utilised  ;  but  in  the  scheme  to  which  I  wish  to 
draw  your  attention  this  evening  the  whole  available  power  is 
laid  under  contribution  day  and  night  without  intermission  as  far, 
of  course,  as  the  usual  engineering  considerations  will  allow. 

In  the  town  of  Hull,  about  250  tons  of  miscellaneous  refuse  are 
destroyed  weekly.  This  is  a  small  quantity  compared  with  that 
of  other  provincial  towns.  A  large  portion  is  composed  of  dry 
shop  refuse,  such  as  paper,  straw,  wood,  and  ashes,  while  it  is 
not  an  infrequent  occurrence  to  have  to  destroy  whole  ship 
cargoes  of  condemned  fruits,  vegetables,  and  fish.  From  observa- 
tions taken  I  am  well  within  the  mark  in  estimating  that  with  the 
necessary  alterations  to  the  present  destructor  we  could  obtain  a 
continuous  power  of  45  i.h.p.  This  45  i.h.p.  would  give  at  least 
40'5  B.H.P.  at  an  efficiency  of  electrical  machinery  of  only  90  per 
cent.,  or  a  continuous  output  of  400  amperes  at  75  volts  ;  for  it 
must  be  borne  in  mind  that  under  the  scheme  I  am  unfolding  the 
electrical  machinery  would  be  designed  to  always  work  at  full  load. 
This  arrangement  would  be  amply  sufficient  to  charge  batteries  of 
25  cells,  always  keeping  a  certain  number  of  batteries  in  parallel, 
according  to  the  rate  of  charge.  <  >f  course,  the  number  of  batteries 
and  their  size  would  depend  upon  the  size  of  car  to  be  propelled, 
and  I  have  already  pointed  out  that  the  power  at  the  destructor 
station  can  be  supplied  continuously  for  24  hours.  This  would  be 
equivalent  to  doubling  the  capacity  of  the  plant,  as  the  batteries 
charged  during  the  night  would  meet  the  requirements  of  the 
tramcars  for  half  the  succeeding  day.  This  power  would  charge  a 
sufficient  number  of  accumulators  to  run  from  about  one-half  to 
three-quarters  of  the  trams,  according  bo  whether  the  service  con- 
sisted of  12  or  more  trams  in  the  hour  on  the  different  routes.  The 
remaining  portion  could  be  conveniently  and  economically  provided 
for  by  supplying  another  charging  station  with  power  from  the 
machines  at  the  central  electric  lighting  station,  which  machines 
would  be  available  for  this  purpose  during  the  day  or  night,  except- 
ing only  at  the  time  of  maximum  demand. 

I  may  mention  a  few  of  the  disadvantages  (and  consequent 
expense)  attendant  upon  many  systems  which  do  not  occur  with  the 
use  of  accumulators  :  (1)  irregular  demands  upon  the  generating 
plant,  (2)  greater  wear  and  tear  of  the  machinery,  (3)  capacity  of 
generating  plant  must  be  equal  to  all  possible  demand  upon  it,  (4) 
plant  standing  idle  when  cars  are  not  running,  (5)  stringent  require- 
ments of  the  Board  of  Trade  as  to  insulation  and  periodical  tests, 


((!)  greater  original  outlay  of  capital,  (7)  impossible  to  economically 
use  the  power  which  the  electric  lighting  station  might  contribute 
during  the  day,  (8)  inability  of  the  refuse  destructor  station  to 
supply  the  whole  of  the  power  required,  hence  (9)  necessity  to  erect 
independent  central  generating  station  to  supply  additional  power 
required,  (10)  for  reasons  contained  in  (8)  and  (9),  very  little,  if 
any,  advantage  in  point  of  economical  working  would  arise  from 
the  aid  of  the  refuse  destructor. 

The  foregoing  list  of  disadvantages  is  serious  enough  ;  but,  over 
and  above  all  these,  I  may  point  out  that  the  power  from  a  refuse 
destructor  when  applied  to  an  overhead  or  underground  system 
would  only  complicate  what  is  merely  a  simple  scheme.  In  fact,  it 
would  be  more  economical  to  put  down  one  complete  general  mil 
plant  for  the  tramcars,  appropriating  the  destructor  power  to  some 
other  purpose,  where,  as  I  have  already  mentioned,  the  whole 
power  obtainable,  as  calculated  in  horse-power  hours,  would  be 
turned  to  more  remunerative  account.  The  most  serious  item  to 
be  considered  is,  after  all,  that  of  capital  expenditure.  A  heavy 
original  outlay  runs  away  with  so  much  of  the  profit  in  the 
case  of  municipalities  in  providing  interest  and  sinking  fund. 
Now,  the  capital  expenditure,  be  it  observed,  for  the  com- 
plete equipment  of  accumulator  cars  is  usually  from  50  per 
cent,  to  75  per  cent,  only  of  that  required  for  the  overhead 
cable  system,  according  to  the  track  mileage.  If  the  accumulator 
system  can  be  arranged  and  worked  so  that  the  entire  depre- 
ciation of  the  accumulators  can  be  written  off  per  annum 
out  of  lower  working  costs  than  are  possible  with  either  of  the 
other  systems,  then  it  is  clear  that  traction  by  accumulators  would 
be  the  most  high'y  remunerative  system  of  any  form  of  traction 
yet  devised. 

I  now  proceed  to  consider  a  far  more  important  matter — namely, 
the  advantages  arising  from  charging  accumulators  for  electric  trac- 
tion by  means  of  the  available  and  otherwise  idle  plant  at  a  low- 
tension  electric  lighting  central  station.  These  advantages  are 
based  upon  the  following  fact :  the  cell  charging  can  be  stopped  at 
the  hour  when  the  heavy  lighting  load  comes  on,  and  the  full 
capacity  of  the  plant  can  then  be  used  for  lighting  purposes.  This, 
at  the  first  glance  may,  perhaps,  appear  a  very  small  advantage  ; 
but  its  full  significance  consists  in  the  fact  that  it  provides 
a  day  load  for  the  central  electric  lighting  station.  I  have  no  need 
to  here  describe  the  mod/us  operandi  ;  suffice  it  to  say  that  low- 
tension  central  stations  are  designed  for  charging  accumulators, 
and  by  means  of  independent  connections  those  machines  not 
running  in  the  day  or  night  time  could  be  employed  in  charging 
separate  accumulators  for  the  tramcar  service.  As  the  electric 
lighting  load  came  on  so  the  different  machines  would  be  trans- 
ferred from  the  tramcar  plant  to  the  main  switchboard  and  vice 
versa.  The  question  now  is,  What  does  this  arrangement  actually 
mean  both  to  the  tramcar  and  the  electric  lighting  enterprises  '. 
The  tramcar  enterprise  would  benefit  in  many  ways — viz.  :  (1)  less 
capital  would  be  required,  not  having  to  provide  independent 
dynamos  and  engines  ;  (2)  there  would  be,  of  course,  correspond- 
ingly less  interest  and  sinking  fund  liabilities  ;  (3)  such  expendi- 
ture as  would  fall  under  depreciation  of  plant,  repairs,  rents,  rates 
and  taxes,  wages  of  boiler  and  engine  attendants,  &c,  would  be 
equitably  divided  between  the  electric  lighting  and  the  tramcar 
concerns  ;  (4)  the  management  of  the  tramcars  whilst  under  the 
supervision  of  an  official  and  staff  would  also  be  controlled  by  a 
separate  committee  which  would  act  conjointly  with  the  electric 
lighting  committee.  It  must  be  quite  clear,  therefore,  that  co- 
operation must  very  largely  reduce  the  working  costs  of  a  tramcar 
system.  The  cost  per  unit,  whether  we  calculate  per  horse-power 
hour,  per  car  mile,  or  on  any  other  basis,  must  be  greater  where 
the  whole  cost  of  management  and  working  has  to  be  borne  by  the 
tramcar  service  alone  than  will  be  the  case  where  by  using  the 
resources  of  the  electric  lighting  plant  handsome  profits  are  made 
in  what  I  may  term  "spare  time."  To  what  extent  this  co-opera- 
tion might  be  developed  it  is  difficult  to  say,  but  the  fact  that  each 
enterprise  would  save  considerable  expense  to  the  other  is  perfectly 
obvious. 

With  regard  to  the  electric  lighting  concern,  the  acquisition  of 
a  substantial  day  load  is  of  the  utmost  possible  consequence.  For 
the  purposes  of  this  Paper  it  will  be  better  to  assume  that  this 
department  merely  charges  (as  an  electric  lighting  enterprise  pure 
and  simple)  for  the  current  which  it  can  generate  and  sell.  That 
is,  I  do  not  wish  to  complicate  what  I  have  to  say  by  assuming  any 
arrangement  between  the  electric  lighting  and  tramcar  committees 
with  regard  to  sharing  the  proportions  of  the  costs  under  the 
various  items  common  to  both  enterprises.  It  will  be  sufficient 
if  we  assume  that :  (1)  the  electric  light  committee  retain  their 
ident  position,  and  make  a  definite  charge  per  unit  for  all 
current  supplied  ;  (2)  that  this  output  is  merely  considered  as  a 
day  load. 

1  will  give  actual  figures  from  tho  working  of  the  electric  light- 
ing   station    al     Hull.     These  may  be  absolutely  depended  upon, 
weigh  all  coal,  all  ashes,  and  measure  everything  consumed. 
The  units  generated  and  delivered  are  checked  in  four  ways  :  (1)  by 
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Axon  meters  in  the  circuit  from  the  dynamo  to  the  switchboard,  (2) 
by  the  working  out  of  daily  load  curves  taken  from  readings  on  the 
ammeters, (3) by  Edmondson  meter  in  the  main  omnibus  bars  between 
the  switchboard  and  the  several  feeders,  (4)  by  quarterly  comparison 
of  the  consumers'  meter  readings.  All  these  we  rind  agree  within  a 
small  percentage.  Our  lightest  weekly  output  during  this  summer 
cost  us  0'!*7d.  per  unit  delivered  (not  generated),  including  coal  at 
14s.  per  ton,  and  oil,  water,  waste,  and  all  stores.  Our  heaviest 
weekly  output  during  this  winter  has  cost  us  (HiOd.  per  unit  for 
the  same  items.  Now,  with  regard  to  the  standing  charges 
if  we  multiply  the  heaviest  weekly  output  by  52,  or,  in  other 
words,  if  we  assume  the  maximum  weekly  output  as  the  average 
weekly  output,  I  find  that  the  proportionate  cost  of  the  standing 
charges  comes  to  184d.  per  unit.  Adding  both  these  costs 
together — that  is,  the  generating  cost  and  the  standing  charges  cost 
— we  get:  generating  cost,  O'OOd.  ;  standing  charges  cost,  l'84d.  ; 
total,  2'44d.  as  the  representative  total  cost  per  unit  for  one  week, 
and  I  have  no  need  to  add  that  I  only  wish  the  figures  were  true  for 
every  week  in  the  year.  The  maximum  electrical  power  used 
during  this  model  week  was  450  for  an  average  of  three  hours 
per  day,  or  9,450  electrical  horse-power  hours  out  of  a  possible 
75,600.  Now  a  minimum  number  of  small  cars — say  30,  averaging 
10  e.h.p.  each — would  give  (neglecting  charging  losses)  300  e.h.p., 
which  for  'JO  hours  in  the  week  is  equivalent  to  27,000  electrical 
horse-power  hours,  or  an  increased  output  of  at  least  three  times 
the  usual  quantity.  As  the  power  required  by  the  tramcars  would 
not  vary  with  the  season  of  the  year,  but  would  remain  fairly  con- 
stant, it  is  possible  that  this  supply  would  form  by  far  the  largest 
factor  of  the  output  for  some  years.  You  will  at  once  see  my 
object  in  giving  you  these  figures.  The  generating  cost,  of  course, 
will  remain  the  same — viz.,  0'60d. — but  the  standing  charges  cost 
will  be  reduced  to  one-third,  and  the  gross  cost  per  unit  becomes 
1  "21d.  only  for  all  current  generated.  This  figure  gives  us  a  very 
high  efficiency  ;  in  fact,  the  very  highest  efficiency  which  has  ever 
been  obtained  from  any  electric  lighting  central  station  in  the 
United  Kingdom,  or,  I  venture  to  say,  anywhere  in  the  world. 
This  demonstrates  clearly  what  the  co-operation  of  accumulator 
cars  will  do  for  an  electric  lighting  station,  and  it  may  be  definitely 
stated  that  the  combination  guarantees  a  better  load  factor  for  every 
week  throughout  the  year  than  is  obtained  by  the  highest  weekly 
output  of  the  electric  lighting  alone.  It  would  mean  that  an  enor- 
mous profit  would  accrue  to  the  electric  lighting  business  itself  if 
only  3d.  per  unit  were  charged,  and  the  first  possibility  which  is 
immediately  suggested  is  that  of  the  great  reduction  which  might 
be  effected  in  the  usual  price  per  unit  for  current.  But  we  must 
not  forget  that  this  possibility  is  essentially  due  to  the  creation  of 
a  magnificent  day  and  night  load.  I  am  of  opinion,  therefore,  that 
the  standing  charges  rate  should  not  be  divided  equally  between 
the  tramcar  and  the  electric  lighting  concerns,  but  in  the  inverse 
ratio  of  their  demand  in  units  throughout  the  year.  In  thus 
charging  the  users  of  the  electric  light  with  the  larger  proportion 
of  the  standing  costs,  it  would  be  possible  to  confer  a  still  greater 
benefit  on  the  traction  enterprise  by  bringing  the  whole  of  its 
charges  to  within  Id.  per  unit.  This  price,  which  includes  in- 
terest and  sinking  fund,  capital,  wages,  and  power,  as  far  as  the 
generating  machinery  is  concerned,  will  be  found  to  be  a  much 
lower  figure  than  has  ever  been  obtained  with  any  system. 

The  foregoing  arrangement  does  not  necessitate  that  the  traction 
accumulator  cells  should  be  charged  at  the  electric  lighting  central 
station.  The  nearer  the  charging  depot  is  to  the  central  station  so 
much  the  better,  in  order  to  avoid  loss  in  transmission  and  outlay 
in  cables,  but  it  is  not  an  indispensable  condition.  A  Bpeoial  set  of 
cables  could  readily  be  laid  to  any  convenient  spot.  The  system 
of  low-tenBion  supply  will  generally  allow  and  admit  of  additional 
cables  being  easily  laid  to  any  point  within  the  area  of  distribution 
'lou  will  have  observed  that,  the  arrangement  therein  sug 
is  essentially  based  upon  those  farts  of  which  we  as  engineers 
are  certain.  I  have  endeavoured  to  entirely  eliminati  dubious 
oi  oi  ufficiently  tested  possibilities,  suoh  as  thermal  storagi 
I  hav<  procedure   of    basing  in.-,    proof 

n  | 'on iparisons  of  the  working  cost  per  car  mile  of  the  different 

,    as   such  Ggures  arc   generally   misleading,  ami  in  most 
cases   do    not    form    any  proof  at  all.     Admitting  and  including 

the  heavy  deprecial  I     i      v    lator  plates,  it  has  been  my 

object  to  show  how  accumulator  traction  can  be  worked  cheaper 
and   mot  I  ! 

re  placed  before    vou  rather    in  i  I   than  in  the 

Wnii  refei aj     i  pi  te  power 

obtainable  from  our  refu  o  matter,  from 

anj   oi  her   refuse  d<  Bl  i  uctor,   providii  it  ity  of 

hi  ,   I  inn  el  'i  r,  -i'  >ms,  of 

same  quant  itj   of   refuse  as  at    I  ol    B0 

i   n  .   1 1  The   refuse 

at  Hull 

the  inn  l.i 


works,    and    my  assertions,  therefore,  may  be    taken   with  every 
degree  of  assurance. 

DISCUSSION. 

Mr.  MAJSTILLE :  I  must  congratulate  Mr.  Gibbinga  on  his  excellent 
Paper.  It  has  given  me  great  pleasure  in  hearing  it  read,  since  it  bears 
upon  a  subject  of  great  interest  to  me,  and  I  had  the  honour  of  escorting 
Mr.  Gibbings  and  his  Committee  over  the  only  tramway  system  worked  on 
the  principle  advocated  by  Mr.  Gibbings  in  the  United  Kingdom.  I  feel  a 
very  special  interest  in  the  subject,  as  I  have  for  a  long  time  been  en- 
deavouring to  persuade  various  local  authorities  to  put  up  destructor 
plants  in  connection  with  central  lighting  stations.  As  long  ago  as  1892  I 
placed  a  complete  scheme  of  this  nature  before  the  Vestry  of  Shoreditch, 
who  adopted  the  report,  but,  so  far,  have  not  carried  it  out.  But  I  am 
pleased  to  say  that  since  that  time  another  important  local  authority, 
whom  I  am  advising,  has  resolved  to  erect  such  plant,  and  I  am,  in  fact, 
at  present  proceeding  with  the  preparation  of  the  plans  and  specifications 
for  the  carrying  out  of  the  work  ;  and  the  scheme  in  question  is  almost 
directly  similar  to  that  referred  to  in  Mr.  Gibbings's  Paper,  since  it  pro- 
vides not  only  for  the  erection  of  a  large  electric  generation  station  in 
combination  with  a  dust  destructor  for  electric  lighting  purposes,  but  also 
I  have  specific  instructions  to  arrange  the  generating  station  so  that  the 
current  produced  by  it  may  be  easily  utilised  for  supplying  the  tramways. 
I  cannot  agree  with  Mr.  Gibbings  as  to  the  evils  he  states  would  result 
from  the  use  of  separate  boilers  in  a  destructor,  from  the  remainder  of  the 
boilers  required  to  make  up  the  full  maximum  load  required  by  the 
station  ;  for,  in  fact,  in  my  opinion,  there  is  no  necessity  for  any  boilers  to 
be  used,  however  large  the  load  of  the  station,  within  wide  limits,  except- 
ing those  through  which  the  hot  gases  from  the  destructor  are  passing ; 
and  in  the  scheme  I  have  referred  to  I  am  arranging  for  the  erection  of 
four  boilers,  each  capable  of  evaporating  water  for  250  H.P.,  or  a  total  of 
1,000  H.r.  Each  boiler  is  arranged  with  two  large  destructor  cells,  one  on 
each  side  of  it,  and  the  flues  from  the  destructor  cells  are  so  arranged  that 
the  gases  pass  underneath  the  tubes  of  the  boilers  immediately  over  the  fire 
oars.  Then,  as  at  heavy  load  times,  the  gases  from  the  destructor  will  be 
quite  inadequate  to  raise  the  total  amount  of  steam  required,  an  extra 
amount  of  steam  will  be  generated  in  the  boilers  by  the  addition  of  coal 
burnt  on  the  firegrate  of  the  boiler  ;  thus,  under  these  conditions,  it  will  be 
seen  that  whilst  all  the  gases  from  the  destructor  are  used  for  the  steam 
production  to  their  fullest  extent,  the  boilers  can  always  be  worked  up  to 
their  full  power  by  the  burning  of  so  much  coal  as  will  make  up  the 
difference.  The  fronts  of  the  boilers  and  the  fronts  of  the  two  furnaces 
accompanying  them  are  so  arranged  on  the  same  plan  that  they  can  all 
be  attended  to  by  the  same  body  of  stokers. 

I  will  not,  however,  dwell  on  the  destructor  portion  of  the  questic  in  raised 
in  Mr.  Gibbings'  Paper,  for,  in  the  main,  I  am  in  hearty  accord  with  him 
on  the  subject.  I  only  regret,  however,  that  he  has  taken  for  examples 
slow  combustion  destructor  such  as  that  used  by  Mr.  Jones  at  Ealing  as  a 
typical  furnace  from  which  to  generate  steam.  In  such  a  furnace  but  a 
tithe  of  the  power  that  might  be  realised  ie  realised,  and  I  have  little  hesi- 
tation in  expressing  the  opinion  that  with  the  quantity  of  refuse  to  be 
disposed  of  in  Hull,  in  place  of  45  Mr.  Gibbings  might  rely  upon  attain- 
ing 120  effective  horse-power  on  the  average.  I  am  afraid  that  I  must 
seriously  join  issue  with  Mr.  Gibbings  as  to  the  economical  use  of  what  I 
may  term  locomotive  accumulators  for  running  tramway  cars.  I  am 
actually  running  the  only  system  of  locomotive  accumulator  traction  in. 
use  in  this  country,  and,  as  you  all  know,  experience  in  such  a  matter  is 
worth  a  great  deal  of  theory,  and  I  can  only  tell  you  that  with  all 
the  care  that  is  used  in  running  this  system,  that  with  all  the 
economy  that  is  practised,  that  with  all  the  facilities  at  my  disposal 
for  inducing  economical  working,  we  have  never  yet  been  able  to 
even  make  ends  meet,  although  receiving  very  high  receipts  per  car 
mile;  and  I  feel  I  must  say  that  if  there  is  anything  unsatisfactory  in 
tramcar  running  it  is  the  use  of  accumulators  carried  in  tramcars  them- 
selves. The  cost  of  running  a  tramway  system  in  this  manner  under  most 
circumstances  i-  simply  prohibitive.  It  is  not,  as  1  have  often  beard  people 
say,  the  cost  of  the  depreciation  of  the  acoumulat   i  [selves, 

We  have  found  thai  accumulator  plates  do  not  i  ost  us  more  than  l|d.  per 

car  mile;  whereas  our  total  cost  of  running  exi ds  9d.  per  car  mile  ;  and 

if  the  expenditure  directly  due  to  the  use  of  accumulators  were  eliminated 

from  the  system      that  is  to  say.  if  the  tramears  were  rim  do  r.  l  fj    offcon- 

rerhead  oi  underground,  the  coal  would  barely  exceed  4Jd.  per 
carmile.so  thai  if  wa  add  the  cost  of  the  renewal  of  the  accumulator 
plate     1 ,'!..  i"  this  4.M.,  we  get  a  total  cost  0f  6Jd.,  aud  there  still  remains 
1 1,,   [at   <    balance  between  this  6Jd.  and,  say,  9Jd.  the  actual  cost  of  run- 
mir    and  thi    3d.  is  absorbed  in  the  extra  cost  ol   labour  iu  handling  the 
accumulators,  cleaning  them  out,  and  so  forth,  and  the  extra  depr* 
,,i   the  car  bodies  due  to  the  fumes  from  the  act  umulators,  which  therefore 
cost  n  great  deal  more  to  keep  in  repair  than  in  a  dii 
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can  themselves,  but  used  in  the  station,  in  which  position  they  will 
last  very  well,  and  the  heavy  extra  expense  of  charging  and  handling,  and 
tin  repairing  of  the  car  bodies,  will  disappear  ;  and  there  will  also  be  the 
advantage  of  reducing  the  size  of  engines  and  dynamos,  so  thai   they  will 

1. 1' working  at  their  most  economical  load  all  day  long,  the  accumulators 
making  up  those  big  peaks  in  the  loads  that  in  big  tramway  systems  occur 
for  a  few  minutes  only  at  a  time,  and  the  whole  generating  system  will  he 
worked  on  a  more  satisfactory  basis  than  heretofore.  Such  a  system  as 
this  has  been  erected  by  Messrs.  Mather  and  Piatt  in  the  Isle  of  Man,  and 
is  the  first  exemplification  of  what  I  believe  to  be  the  most  important  step 
in  promoting  the  spread  of  electric  tramways.  Then,  as  regards  the  com- 
bination :'\  a  tramway  station  with  an  electric  light  Station,  80  as  to  plate 
upon  the  latter  that  day  load  which  will  produce  the  marvellous  decreased 
cost  of  cut  rent  pointed  out  by  Mr.  Gibbings,  surely  these  stationary 
accumulators  will  be  at  least  applicable  for  this  purpose  as  the  locomotive 
accumulators.  In  connection  with  the  Local  Authority  I  have  before 
mentioned,  I  have  received  instructions  to  lay  out  the  electric  lighting 
Station  in  such  a  manner  that  the  current  it  produces  may  be  sold  to  the 
tramway  company  during  21  out  of  the  24  hours  of  the  day  to  run  their 
traaicars.  It  will  be  necessary  for  the  tramway  company  to  have  a  set  of 
accumulators  at  their  generating  station  large  enough  to  run  the  whole  of 
the  tramway  system  during  the  time  of  heavy  load  in  the  electric  light 
station  ;  but  during  the  whole  of  the  day  and  greater  portion  of  the 
night  the  output  of  the  electric  light  station  will  be  available  for 
directly  running  the  tramways  and  charging  accumulators.  The  gene- 
rating plant  of  the  tramway  company  will  then  consist  of  two  or  three 
motor  generators  transforming  the  current  supplied  from  the  electric 
lighting  station  to  one  suitable  for  running  the  tramway.  One  or  more  of 
these  motor  generators  will  be  used  during  the  daytime  for  directly  supply- 
ing current  to  the  tramway  conductors,  and  the  other  for  charging  the 
battery  of  accumulators;  and  when  the  time  of  day  arrives  when  the  light- 
ing station  must  cut  off  its  supply  of  current  to  the  tramway  station,  then 
the  accumulators  will  be  used  for  running  the  whole  system.  In  this  way 
I  think  the  heavy  day  load  may  be  given  to  the  central  lighting  station, 
which  will  achieve  Mr.  Gibbings'  results,  and  at  the  same  time  the  tram- 
way system  may  be  run  is  efficiently  as  would  be  possible  under  any  cir- 
cumstances. I  notice  Mr.  (ribbings  lays  lays  stress  on  the  fact  that  a  low- 
tension  system  can  be  more  advantageously  employed  in  the  central  light- 
ing station  if  power  is  to  be  provided  for  the  running  of  the  tramways.  Iu 
this  point  also  I  cannot  agree  with  him,  and  I  think  all  of  you  know  that 
an  alternating-current  motor  with  continuous-current  generator  attached 
would  make  an  almost  ideal  motor  generator  when  running  in  conjunction 
with  accumulators  from  which  the  fields  of  the  alternatinsr-eurrent  motor 
might  so  easily  be  magnetised,  and  I  must  therefore  maintain  that  an  alter- 
nating system  of  supply  would  be  equally  applicable  with  a  continuous 
system  for  use  in  this  connection.  I  will  not  take  up  any  more  of  your 
time  beyond  again  congratulating  Mr.  Gibbings  on  having  brought  before 
our  notice  a  subject  than  which  none  can  be  more  important  to  central 
station  engineers,  comprising  as  it  does  a  means  of  reducing  the  cost  of 
current  for  electric  lighting,  so  that  in  most  cities  it  could  be  supplied  at 
a  cost  certainly  lower  than  gas. 

Mr.  FERRANTI :  I  have  listened  with  the  greatest  possible  interest  to 
Mr.  Gibbings'  Paper,  and  more  especially  to  that  part  of  it  which  refers 
to  the  combined  use  of  central  supply  stations  for  doing  the  ordinary 
lighting  and  charging  of  batteries  for  power  purposes.  The  picture  which 
Mr.  Gibbings  has  drawn  of  the  great  advantages  which  may  result  from 
such  an  arrangement  makes  one  feel  quite  pleased  with  the  great  economic 
possibilities  in  this  direction,  but  on  the  other  hand  we  have  just  heard 
that  Mr.  Mauville  has  found  it  practically  impossible  to  make  ends  meet 
upon  a  complete  system  of  electrical  traction  by  storage,  and  no  matter 
how  cheaply  the  current  may  be  produced  by  the  method  which  Mr. 
Gibbings  has  described,  that  it  is  impossible  to  do  anything  very  satisfac- 
tory upon  this  plan.  Apparently  the  cost  of  handling  and  maintaining  the 
batteries  comes  to  nearly  as  much  per  car  mile  as  the  total  cost  of  working 
an  overheat  1  Bystem,  and  therefore  even  if  Mr.  Gibbings  got  his  electricity 
for  nothing  for  charging  the  batteries,  according  to  the  information  which 
we  have  had  laid  before  us,  it  does  not  look  as  though  it  would  be  of  any 
value.  Of  course,  improvements  will  no  doubt  be  made,  but  they  will 
Have  to  be  very  vital  ones  before  this  trouble  can  be  got  over.  Assuming, 
however,  that  traction  by  batteries  could  be  worked  commercially  if  the 
batteries  were  charged  by  current  cheaply  obtained  from  the  lighting 
station,  you  would  then  have  to  remember  that  the  plant  at  the  lighting 
station  could  only  be  relied  upon  for  a  short  number  of  hours  out  of  the 
24,  as  you  would  have  to  leave  sufficient  margin  for  the  continuous  heavy 
load  which  is  experienced  on  a  few  days  iu  the  winter  of  every  year.  If  it 
were  not  for  this  difficulty  no  doubt  the  use  of  batteries  for  assisting  ordi- 
nary supply  stations  would  have  been  very  largely  gone  in  for,  but  practice 
appears  to  have  shown  that  the  cheapest  thing  which  we  are  able  to  do  up 
till  now  is  to  generate  the  electricity  by  dynamos  as  it  is  required. 

Mr.  HOLROYD  SMITH  :  I  may  say  that  this  is  the  first  time  in  the 
whole  of  my  experience,  although  I  have  been  looking  for  it  for  a  long 
time,  that  I  have  heard  a  straightforward  expression  with  regard  to  the 
cost  of  working  trarccars  by  means  of  accumulators.  1  have  seen  state- 
ment after  statement  put  out  te  the  world,  which  after  falling  into  the 
hands  of  the  public  liave  created  an  irupresiion  not  altogether  reliable,  but 
Mr.  Manville  has  been  very  frank  in  giving  us  a  few  figures  as  to  cost 
).■■!  oar,  Jtc,  confirming,  nay,  even  going  beyond,  the  statements  1  have 
from  time  to  time  made,  based  on  calculations  ami  careful  observation  of 
what  others  have  done";  fori  fully  admit  that  in  battery  traction  I  have 
briii  content  to  profit  by  the  experience  of  others.  I  have  not  wasted 
time  aud  money  on  experiments  that  I  felt  sure  could  not  yield  economic 
results.  If  accumulators  had  shown  any  possibility  of  their  being  really 
better  than  the  other  systems  I  should  have  adopted  them  long  ago.  but 
there  is  one  thing  which  I  should  like  to  protest  against ;  namely  (the  hope 
has  so  far  been  father  to  the  thought),  that  statements  have  gone  out  from 


interested  experts  in   the  electrical  world  that  have  been  readily  taken  up 

by  1 1 tit  side  world  and  hue  led  tramway  directors,  town  count  tllors,  and 

others  to  suppose  that  batteries  al I  the    ize  oi   a  hat  were  going  to  be 

placed  under  the  sent  .  of  a  ear  and  drive  it  all  day  long,  and  this  lias  got 
Buch  a  firm  h  ild  in  the  public  mind  that  it  has  been  a  serious  hindrance 
to  the  progress  of  electric  traction. 

Mr.  JOHN  HESKETH  congratulated  Mr.  Gibbings;  on  uttering  what 
they  believed  to  be  the  cry  from  all  central  stations  i  "  For  goodness'  Bake 
give  us  a  day  load  ;  we  want  it.  and,  if  we  can  get  it  bj  accumulal 
us  get  it  ;  but,  by  all  means,  let  us  have  a  day  load."  Some  people  say, 
"at  whatever  cost."  He  thought  that,  taken  on  that  view,  the  Bcheme 
proposed  by  Mr.  Gibbings  an  excellent  one  ;  but,  taking  other  circum- 
stances into  account,  he  was  afraid  he  could  not  agree  with  him.  He  had 
had  the  pleasure  of  seeing  one  of  the  principal  lines  on  the  Continent 
worked  on  the  accumulator  system,  and  he  at  the  time  wondered  how  it 
was  that,  with  accumulators  of  the  certainly  excellent  type  which  they 
had,  and  with  the  skilled  staff  and  every  possible  modern  convenience, 
they  should  still  make  a  loss  ;  but  he  did  not  wonder  long,  for  when  he 
got  to  the  station  he  found  one  large  group  of  men  attending  to  bitteries, 
another  group  attending  to  repairs,  and  still  another  attending  to  eat 
&c. ;  altogether,  he  should  say  there  were  about  100  men  in  the  station  at 
that  time  charging  and  attending  to  batteries,  &c,  for  20  cars.  One  had 
not  to  look  far  for  additional  expense,  and  he  therefore  did  not  agree  that 
the  running  expenses  in  connection  with  the  accumulator  traction  were  in 
any  way  on  the  same  lines  as  the  direct  system.  Mr.  Holroyd  Smith,  he 
believed,  asked  for  some  figures  in  reference  to  comparative  capital  cost 
and  he  was  pleased  to  be  able  to  give  these.  He  had  got  out  -heme  tot 
running  a  line  on  the  overhead,  conduit,  and  accumulator  systems,  based 
on  the  same  footing,  and  had  found  that  the  accumulator  plant  cost  £5,000 
more  in  capital  outlay  than  the  other  two,  and  he  therefore  thought  that 
the  point  raised  by  Mr.  Gibbings  was  scarcely  borne  out. 

Mr.  GIBBINGS,  in  reply,  mentioned  that  the  system  which  he  had  Bet 
forth  and  advocated  in  his  Paper  was  simply  that  which  had  appeared  to 
him  to  be  most  advantageous  to  the  town  of  Hull — that  is  to  say.  that  lie 
had  found  the  conditions  in  Hull  peculiarly  suited  to  that  particular  kind 
of  traction  on  account  of  the  level  roads  and  the  situation  of  the  Central 
Electric  Lighting  Station.  He  did  not  mean  to  say  that  very  much  profit 
would  be  likely  to  accrue  to  the  tramway  enterprise  at  the  present  time, 
but  matters  were  certainly  progressing  in  the  directiou  of  the  improve- 
ment  of  accumulators  ;  but  the  great  advantage  which  would  arise  would 
be  from  the  electric  lighting  enterprise,  because  the  price  could  be  so 
reduced  that  there  would  be  a  great  many  more  people  who  would  bj 
induced  to  go  in  for  the  electric  light.  Of  course,  we  have  to  decide  every 
case  on  its  own  merits.  He  might  mention  that  Mr.  Manville  misunder- 
stood his  remarks  with  regard  to  separate  boilers.  He  did  not  mean 
different  sets  of  boilers  would  have  to  be  employed  at  the  destructor 
station  for  the  destruction  of  refuse  and  generating  electrical  energy 
respectively',  but  the  boilers  at  the  destructor  station  were  distinct  from 
those  at  the  electric  lighting  station.  With  reference  to  the  Birmingham 
Electric  Tramway,  this  was  the  only  instance  in  this  country  of  accumulator 
traction  on  a  larger  scale,  and  they  had,  therefore,  no  other  place  with 
which  a  comparison  could  be  made. 

In  reply  to  Mr.  Ferranti,  Mr.  GIBBINGS  said  that  he  had  already 
stated  in  the  Paper  that  his  remarks  were  rather  in  the  abstract  than  in 
the  concrete,  and  therefore  the  possibilities  set  forth  in  the  Paper  would, 
of  course,  only  hold  good  where  conditions  and  circumstances  were  favour- 
able. To  Mr.  Hesketh's  remarks  as  to  the  line  which  he  saw  on  the  Con- 
tinent, while  they  did  not  have  much  bearing  upon  the  combination 
suggested  in  the  Paper,  he  would  point  out  that  Mr.  Hesketh's  observations 
were  antithetical  to  the  Rev.  Laurence  Sterne's,  inasmuch  as  this  was  one 
of  those  things  which  they  did  not  manage  better  in  France  than  at  Bir- 
mingham. 


ANALYSIS  OF  ELECTROLYSED  PIPES.* 

BY   JOSEPH    BIGGE   (OMAHA). 

When,  a  few  weeks  ago,  I  was  requested  to  analyse  some  elec- 
trolysed scraps  of  pipes  which  had  been  badly  corroded  under  the 
actiun  of  the  electric-trolley  current,  I  had  no  idea  of  the  extent 
of  damage  done  to  water  pipes,  gas  pipes,  and  telephone  cibles.  I 
determined,  however,  to  give  the  subject  all  the  attention  tit  my 
command,  and  have  come  to  the  conclusion  that  we  are  confronted 
with  a  new  destroyer  of  our  service  pipes  which  demands  imine 
diate  attention  and  an  efficient  remedy.  In  the  hopes  of,  perhaps, 
making  a  useful  suggestion,  1  submit  this  analysis  for  consideration. 

The  State  of  the  Case. — The  difficulty  does  not  arise  from  the 
alternating  lighting  plant,  but  from  the  direct  railway 
system,  in  which  the  current  leaves  the  generating  dynamos  at 
the  power  house,  and  by  means  of  feeders  is  distributed  to 
the  trolley  lines,  carried  down  the  trolley  arm  to  the  car-motors, 
where  it  does  its  work;  then  escapes  by  the  wheels  to  the 
rails,  by  which  it  is  expected  to  return  to  the  generators.  This 
would  be  the  case  if  the  rails  presented  the  best  home  conductor. 
But  the  rails  offer  so  much  resistance  at  the  joints  thit  the 
current  naturally  passes  through  the  damp  earth  to  the  water, 
gas,  or  cable  pipes  in  the  vicinity,  and  runs  along  these  good 
metallic  conductors  until  the  rails  again  present  an  easier 
return  to  the  home  station.     Where  it  leaves  the  pipes  to  pass 
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back  to  the  rails,  the  current  keeps  eating  away  the  pipes,  carrying 
away  with  it  minute  particles  of  metal,  lu  a  short  time  little  holes 
mark  the  places  where  the  electricity  escapes.  These  grow  larger 
and  corrode  the  pipe,  giving  it  the  appearance  of  being  "pox 
marked."  The  fact  of  the  rapid  corrosion  of  our  underground  iron 
and  lead  pipes  along  the  route  of  the  electric  trolley  cars  is  undeni- 
able. In  proof  I  refer  to  the  ends  of  broken  pipes  in  the  office  of 
our  Board  of  Public  Works.  That  electricity  is  jumping  the  rails 
to  water  and  gas  pipes  and  back  to  the  track  was  abundantly 
evidenced  by  the  volt  and  ammeter  tests  made  by  a  party  of 
competent  electricians,  to  which  the  writer  was  kindly  invited,  on 
May  11th  last. 

At  the  Nicholas-street  power  house  the  difference  of  the  potential 
of  the  water  pipe  over  the  rails  where  they  entered  the  station  was  j 
from  '■'•_[  to  6  volts,  and  the  quantity  going  to  waste  30  amperes,  j 
making  No.  18  wire  so  hot  that  it  could  not  be  held  in  the  hand, 
and  driving  a  I  h.p.  motor  attached  to  the  water  plug.  At  the  Custom 
House,  on  Sixteenth  and  Dodge-streets,  enough  current  is  leav- 
ing the  street  car  rails  for  the  water  pipes  and  the  moist  foundation 
to  corrode  them  before  the  building  will  be  finished,  and  to  fire 
the  neighbouring  buildings.  Even  on  Capitol  Hill,  where  the 
ground  is  dry,  a  current  of  from  4  to  9  amperes,  at  a  voltage  of 
from  If  to  3|,  works  its  way  from  the  terminal  rail  to  the  water 
plug. 

In  some  instances  of  pipe  corrosion,  a  spot  of  greater  or  less 
extent  is  singled  out  by  the  current  and  weakened  until  it  becomes 
detached  like  a  chip.  These  electrolysed  nodules  are  extremely 
light.  Four  samples  examined  by  me  gave  a  specific  gravity  of 
2'3fi,  3'06,  1/88,  1'54;  the  latter  resemble  coke  in  weight  and 
appearance.  Bearing  in  mind  that  the  specific  gravity  of  cast- 
iron  is  7 '00,  we  may  naturally  inquire  what  has  become  of  the 
Iron,  and  what  changes  have  taken  place  ?  This  question  was 
referred  to  me  for  solution.  In  order  to  follow  the  most  rational 
method  it  occurred  to  me  to  subject  these  nodules  to  the  same 
electrolytic  action  which  they  had  undergone. 

7'A'  Analysis. — We  have  under  our  streets  an  extensive  plating 
battery  in  constant  operation,  of  which  the  water  pipes  are  pre- 
sumed, in  our  case,  to  be  positive,  the  rails  negative,  and  the  inter- 
vening moist  earth  the  solution.  Acting  on  this  underlying 
principle  of  electrolysis,  a  nodule,  upon  which  the  trolley  current 
had  done  its  work,  was  weighed  and  suspended  in  dilute  hydro- 
chloric acid,  while  at  a  distance  of  a  few  inches  was  the  pole, 
consisting  of  a  platinum  plate  connected  with  the  water  pipe.  On 
closing  the  circuit  a  How  of  electricity  could  be  seen  passing  from 
the  iron  nodule  through  the  solution  towards  the  platinum, 
carrying  with  it  into  the  solution  particles  of  iron,  as  could  be  seen 
by  the  decomposition  of  the  solution  into  hydrogen  and  chlorine, 
the  hydrogen  escaping  by  the  negative  pole  and  chlorine  combining 
with  the  free  iron  to  form  iron  chloride.  The  liquid  was  occasionally 
renewed  and  tested  for  iron,  till  after  five  days  it  gave  no  further 
reaction  with  sulpho-cyanide  of  potassium,  thus  indicating  that  the 
nodule  had  no  more  iron  to  give.  After  drying  it  was  weighed. 
The  loss  of  weight  was  50  per  cent.  Now,  if  the  piece  of  electro- 
lysed iron  had  lost  all  its  iron,  the  solution  of  iron  chloride  had 
gained,  and  therefore  should  contain  as  much.  This  was  actually 
the  result,  titration  by  potassium  bichromate  being  the  method 
employed. 

The  nodule  deprived  of  its  iron  retained  its  former  shape,  but 
was  extremely  light  and  frail.  It  was,  in  fact,  but  the  ghost  of  its 
former  self.  Was  it  carbon  :  Analysis  gave  '-'!»  per  cent,  graphite, 
L3"37  per  cent,  silica,  and  1*15  per  cent,  manganese,  with  traces  of 
sulphur  and  phosphorus  ;  bunco  the  complete  analysis  of  the  elec- 
trolysed pieces  of  cast-iron  pipe  would  be    - 

[i     i   56-171 

Graphite  29-00 

Manganese    115  [-Specific  gravity,  1-88 

Silica     13-37 

Sulphur,  phos —  J 

Total     99-71 

Compare  with  this  the  composition  "I  a  lair  sample  of  (grey)  c.ist- 
in  .ii  : 

fro  i    90-58"! 

370  I 

Silica     i  7-00 

Mt  0-83 

Sulphur,  phoa mallj 

To!  J  99-25 

id  how .  under  the  action  oi  elec 
ich  "f  the  in 

boo.-  I  hi  its  place  ■>  frail 

shell  i  n  u,  in  apablc  of  i  ustaining  e\  en  the  ■ 

I re  ol  the  mainB.     Thai   tin  [Its  appear  to  be  war- 

ranted ta  confirmed  by  an  analysis  ..f   tin'  earth  around  tin    ell    ii" 

lysed  pin  i       ipli    of  earl u  were  found  to  have  -  dm  .1 

as  much  iron  as  the  pipe  had  lost. 


It  should  be  borne  in  mind  that  the  above  analysis  is  not  intended 
to  be  a  representative  one  of  all  similar  spots  of  corrosion.  Three 
other  samples  examined  gave  varying  percentages  of  iron  and 
graphite,  one  being  so  very  light,  unctuous  to  the  touch,  incom- 
bustible, and  of  such  greyish  black  metallic  lustre  that  I  would 
almost  call  it  pure  graphite.  It  was  a  good  conductor  of  electricity, 
burned  like  the  carbon  of  an  electric  lamp,  marked  paper  like  a 
soft  lead  pencil,  and  coated  a  platinum  dish  with  unctuous  black  of 
stove  polish.  All  the  other  samples  marked  paper  like  black  lead, 
and  had  more  or  less  of  the  preceding  proportions. 

But  the  question,  Where  does  the  excess  of  carbon  come  from? 
is  not  so  easy  of  solution.  The  fact  that  the  samples  of  corroded 
pipes  in  the  City  Engineer's  office  are  corroded  in  particular  places 
may  be  owing  to  defects  in  the  casting.  As  these  contain  more 
carbon,  the  current  singles  them  out  for  electrolysis. 

Of  the  corroded  lead  cables  I  have  not  seen  any  samples,  but 
from  the  description  given  they  would  appear  to  be  simple  cases  of 
lead  corrosion  occurring  in  the  presence  of  air  and  moisture,  and 
possibly  decaying  substances,  such  as  manure,  the  electric  current 
furnishing  the  warmth.     The  result  is  white  lead  incrustation. 

What  is  the  B'.medy? — 1.  It  has  been  suggested  frequently  to 
reverse  the  trolley  current.  That  wou'd  no  doubt  remove  the  evil, 
if  it  were  safe  and  possible. 

2.  It  was  proposed,  and  I  think  has  been  tried  here,  that  the 
insulation  of  underground  pipes  and  cables  might  be  sufficient. 
That  is  impracticable.  Where  there  is  electrolysis  there  is 
leakage. 

3.  The  only  practical  way  which  suggests  itself  to  me  is  to  keep 
the  current  in  the  rails  by  electrical!}'  welding  the  rails  together  all 
along  the  line,  and  to  each  other,  thus  preparing  an  unobstructed 
broad  metallic  conductor  for  the  homing  current.  This  is  being 
done  in  Brooklyn. 

The  next  best  method  would  ba  to  band  the  rails  securely  to 
each  other  with  a  lin.  copper  wire.  A  cross-band  of  the  samo 
thickness  should  connect  the  two  lines  of  rails  every  100ft., 
wherever  the  earth  is  sufficiently  moist  to  render  an  escape  to 
the  pipe3  probable.  In  addition  it  is  very  necessary  to  have  a 
heavy  metallic  connection  between  the  return  rail  and  back  to  the 
generators.  If,  besides,  in  the  danger  district,  the  rails  are  con- 
nected at  frequent  intervals  with  all  pipes  and  cables  along  the 
track,  there  is  every  reason  to  expect  an  abeyance  of  the  evil. 
Wherever  this  plan  has  been  tried  it  is  pronounced  successful. 

As  we  cannot,  however,  force  the  current  to  take  one  path  ex- 
clusively when  others  are  open  to  it,  and  as  iJcrth  of  a  volt 
difference  of  potential  between  the  pipes  and  the  damp  earth  sur- 
rounding them  has  been  found  sufficient  to  induce  electrolysis,  I 
would  suggest  that  frequent  voltage  measurements  should  be  made 
all  over  the  line,  even  after  some  plan  has  been  adopted,  and  that 
such  changes  in  the  return  conductors  be  made  as  the  measurements 
may  indicate. 

THE   0HNES0RGE  TELEPHONE. 

Herr  W.  Ohnesorge,  of  Frankfort,  has  recently  introduced  a 
telephone  presenting  some  novel  features.  Telephones  with  wire 
cores  have  hitherto  been  distinguished  for  their  precise  working, 
but  have  had  the  disadvantage  of  rendering  sounds  very  faintly. 


Herri  ihnesorge  discovered  thai  if  tin-  spiral  iron  wire  forming  the 
core  project  from  the  coil  l>\  :•  certain  am  iunt,  the  strength  of  the 

sound  is  increased  in  a  in  lime i   quite  out  ol  proportion  to  the  differ- 
ence in  position,     The  discovery  is  utilised  in  the  instrument,  of 

which  the  annexed  OUt  BhoWS  tin'  details. 
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The  spiral  spring  forming  the  core  is  of  steel  or  iron  wire, 
thoroughly  hardened,  and  with  the  turns  just  bo  far  apart  aa  not  to 
touch.  This  spring  is  of  such  a  size  as  to  permit  free  movement 
inside  the  tube  of  the  bobbin  without  touching  the  sides,  and  is 
made  of  wire  1mm.  in  diameter.  The  one  end  is  fastened  to  a 
sounding  board  in  front  of  the  telephone,  while  the  back  end, 
projecting  behind  the  coil  by  about  the  length  of  the  latter,  is 
fastened  to  an  adjustment  screw,  which  regulates  the  tension  on 
the  spring. 

Such  an  instrument  speaks  loudly  and  clearly,  and  renders  Bong 
or  musical  tones  perfectly.  .Steel  wire  speaks  less  loudly  than 
hardened  iron  wire,  and  magnetising  the  spring  also  increases  the 
volume  of  sound  ;  the  latter  course  is  necessary  if  the  instrument 
is  to  be  used  as  a  transmitter.  It  is  found  that  if  in  the  centre  of 
the  spring,  or  at  several  equidistant  points  the  adjacent  turns  are 
more  widely  separated  than  the  average,  the  sound  is  also  increased, 
and  the  spring  appears  to  oscillate  sideways  as  well  as  longitudi- 
nally :  and  the  same  effect  is  produced  by  putting  the  spring 
skewed  in  the  coil.  The  telephone  is  very  simple,  cheap,  and  easily 
regulated. 


CORRESPONDENCE. 


REFINED    APPARATUS   AS    AN   INSTRUMENT    OF 
SCIENTIFIC   EDUCATION. 

TO    TIIE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  The  discussion  on  Prof.  Ayrton's  paper  on  "A 
Student's  Experiment  and  its  Teaching,"  which  appeared  in 
your  columns  last  week,  raises  the  vexed  question  of  technical 
education  with  all  its  side  issues,  and  these  latter  seem  to  have 
drawn  the  attention  of  the  speakers  from  the  main  object  of 
"  education,"  which  is  primarily  the  general  mental  develop- 
ment of  the  student,  and  not  the  fitting  him  for  any  particular 
branch  of  scientific  work. 

Now,  in  the  development  of  the  body,  while  not  dis- 
heartening the  learner  by  giving  him  tasks  beyond  his 
muscular  strength  and  acquired  skill,  the  trainer  does  not 
encourage  him  in  a  false  estimate  of  his  powers  by  setting 
him  feats  which  require  an  undue  amount  of  assistance  in  their 
performance.  It  is  just  this  undue  assistance  which  is  given 
by  highly-finished  apparatus,  and,  therefore,  while  the  advanced 
student — who  is  well  aware  how  much  help  he  is  receiving — 
may  benefit  from  the  use  of  appliances  which  mechanically 
minimise  the  difficulties  of  the  experiment,  it  is  extremely 
doubtful  whether  the  beginner  does  not  gain  more  by  perform- 
ing (unaided  by  such  appliances)  experiments  which  yield  less 
scientifically  accurate  results,  but  require  more  mental  effort  on 
his  part.  A  little  manly  enthusiasm  for  his  work,  and  courage 
gained  from  difficulties  overcome,  are  worth  more  as  a  start  in 
life  than  much  acquaintance  with  refined  apparatus,  and  these 
are  just  the  qualities  which  can  only  be  inspired  by  the  per- 
sonality and  example  of  the  teacher. — Yours,  (fee, 

G.  H.  Robertson. 

30,  Hemstall-road,  West  Hampstead,  N.W. 

"NEW  FORM  OF  POLARISED  RELAY." 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  justice  to  Mr.  Ebel,  will  you  kindly  permit  me  to 
explain  that  I  have  taken  the  earliest  opportunity  of  examining 
the  specification  of  his  patent,  and  find,  with  the  exception  of  a 
few  minor  details,  that  the  two  instruments  are,  in  principle, 
identical.  This  affords  another  example  of  similar  conclusions 
from  separate  and  independent  experiment.  My  only  surprise 
is  that  such  a  useful  and  simple  instrument  is  not  more  widely 
known. — Yours,  &c,  T.  H.  Lloyd. 


THE  COUNCIL  OF  THE  INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

TO   THE   BDITOR   OF   HIE    ELECTRICIAN. 

Si i:  :  Mr.  Langdon's  letter  on  this  subject  is,  of  course, 
strictly  accurate ;  but  it  does  not  deal  with  the  issue  at  all. 
Not  only  Mr.  Leonard,  but  all  the  other  members  of  our  small 
Committee,  made  it  clearly  understood  that  wc  were  acting  in 
our  individual  capacity,  and  were  in   no  way  "  delegated  "  by 


any  larger  bodies.  Indeed,  except  in  the  case  of  the  railway 
telegraph  engineers,  who  appear  to  have  a  council  of  their  own, 
there  is  no  organisation  which  would  give  us  the  authority  of 
delegates,  but  the  Committee  was  certainly  representative,  and 
that  was  all  we  claimed  for  it.  It  is  hardly  gracious  of  Mr. 
Langdon  to  cast  reproaches  on  the  bridge  which  carried  him 
over,  for  he  maybe  very  sure  that  but  for  the  Committee  and 
the  strong  support  it  received  from  all  quarters,  the  Council 
would  have  had  no  thought  of  admitting  a  railway  represents 
tive  to  the  high  honour  which  Mr.  Langdou  now  so  worthily 
holds.  As  a  matter  of  fact  this  question  was  taken  up  more 
keenly  and  heartily  by  railway  telegraph  engineers  in  all  parts 
of  the  country  than  by  any  other  class,  and  even  within  the 
last  fortnight  we  have  received  more  letters  and  offers  of  con- 
tinued support  from  these  gentlemen  than  from  all  the  other 
sections  put  together. 

I  fear  that  Mr.  Laugdon  has  missed  the  point  of  my  letter 
(my  fault,  no  doubt),  and  he  as  certainly  missed  the  ration 
d'etre  of  our  Committee.  We  did  not  aspire  to  the  functions 
of  dictators,  nor  did  we  expect  to  "  nominate  "  members  to  the 
Council,  and  no  such  suggestion  ever  came  from  the  ever- 
courteous  Secretary  of  the  Institution.  Our  Committee  was 
formed  to  draw  attention  to  the  neglect  of  cable,  railway  and 
telephone  interests,  to  obtain  the  inclusion  on  the  Council 
of  representatives  of  these  branches  of  the  profession,  and,  if 
possible,  to  obtain  a  change  in  the  permanent  composition  of 
the  Council.  The  Council  did  us  the  honour  of  asking  our 
views  as  to  suitable  members  to  represent  these  interests  ;  but 
that  was  an  act  of  courtesy  on  their  part,  and  quite  unexpected 
on  our  part. 

Unfortunately,  cable  members  and  associates  of  the  Institu- 
tion are  at  a  great,  disadvantage.  Numerically  strong,  they  are 
not  only  unorganised,  but  from  the  fact  of  their  distribution 
all  over  the  world  they  are  hardly  capable  of  organisation,  and 
few  have  any  voting  powers  at  all.  We  are  greatly  in  need 
of  some  society  like  the  Council  of  Railway  Telegraph 
Engineers,  and  anyone  who  can  suggest  a  workable  plan  to 
thia  end  would  confer  a  benefit  on  us. 

In  the  meantime  this  question  may  rest  in  peace,  but  when 
next  year's  election  comes  round  members  who  sympathise 
with  our  views  would  do  well  to  hold  their  voting  papers  until 
they  know  whether  any  action  can  be  taken  to  further  the 
interests  we  have  at  heart. — Yours,  &c.  J.  T.  Crowe. 


IRON  LOSSES  IN  TRANSFORMERS. 

TO    THE   EDITOR    OF    TIIE    ELECTRICIAN. 

Sir  :  In  your  Note  you  attempt  to  justify  your  insulting 
remarks  about  "alternate-current  experts"  by  pointing  out 
that  "  most  of  the  statements  in  your  abused  Note  have  been 
literally  fulfilled." 

As  the  statements  were  clearly  ironical,  literal  fulfilment  is 
exactly  what  ought  not  to  be  put  forward  as  justifying  them. 

Probably  your  disingenuous  course  was  the  only  alternative 
to  a  frauk  apology. 

Kindly  publish  this  letter  as  a  further  protest. —  Yours 
truly,  W.  M.  Mordey. 

London,  December  2G,  1894. 

[Mr.  Mordey  also  writes  us  as  follows  : — "I  have  just  noticed 
that  there  is  a  printer's  error  in  the  article  published  on  Friday. 
In  the  fifth  conclusion  'not'  is  omitted.  It  should  read, 
'When  the  iron  is  not  allowed.'  I  did  not  notice  it  in  the 
proof.  You  will  find  in  my  original  that  the  word  was  inserted. 
Kindly  insert  a  correction  in  next  issue."] 


to  the  editor  of  the  electrician. 

Sir:  I  wish  to  endorse  the  protest  raised  by  Mr.  Mordey  to 
your  editorial  references  to  "  transformer  makers  and  alternate- 
current  experts."  I  think  your  remarks  entirely  uncalled  for, 
especially  seeing  that  the  subject  matter  in  question  was  the 
work  of  an  "alternating-current  expert." 

The  communications  since  received  show  how  entirely 
unjustifiable  your  remarks  were,  and  support  the  protest  more 
strongly  than  anything  I  can  write. — Yours,  &c, 

London,  Charles  P.  Sparks. 
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TRADE  NOTES  AND  NOTICES. 

I  \  .  for  insertion  tinker  the  above  heading  must  reach  the  Office 
,„,t  later  than  first  post  Thursday  morning.  New  Catalogues, 
Price  Litis,  and  similar  matter  should  lie  sod  early  in  tin:  week.] 

NEW  BOOKS  AND  EDITIONS. 

Thefollowinq  .V*  w  1'  •  il  s  an  I  /.'  lil  ons  of  "  The  Electrician"  Series  can 
be  obtained  of  the  Booksellers  or  direct  fnm  the  Publishintj  Offices: — 

The  1394  Edition  of  ''The  Electrician"  Electrical  Trades'  Directory 
and  Handbook  contains  1,000  closely-printed  pages,  and  several  new  and 
useful  features  have  been  added.  The  price  of  this  edition  of  the  Directory 
and  Handbook  is  now  4s.  post  free;  abroad  5s.  The  1895  edition  IS  ill 
active  preparation,  and  subscription  and  advertisement  orders  should 
now  be  sent  in. 

Laboratory  Notes  and  Forms. — With  the  above  title,  we  have  in 
the  press  a  set  of  Elementary  (now  ready)  and  Advanced  Exi  roisea  (ready 
shortly)  for  use  in  Electrical  Engineering  classes.  These  have  been 
prepared  in  Dr.  J.  A.  Fleming,  and  will  be  found  of  great  service  to 
Teachers,  Demonstrators,  and  Students.  The  object  of  this  series  is  the 
saving  of  the  time  of  the  teacher  and  his  assistants,  and  to  serve  as  a  record 
of  the  work  done  by  the  student.  A  full  prospectus  can  be  obtained  post 
free. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  oook  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd.,  post, 
free.    Prospectus  post  free. 

"  Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  just  out,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had.  much  experience.     The  book  is  well 

printed,  on  g 1  paper,  and  contain-  some  230  illustrations,  a  large  pro 

portion  of   which  have  been  specially  made  for  the  book.     The  price  is 
10s.  6d.  post  free  (abroad  lis.). 

"The  Art  ov  Electrolytic  Separation  ok  Metals."— A  second  issue 
of  Dr.  Gore's  bonk  is  now  ready,  price  lO*.  Bd.  post  free. 

"The  Work  of  Hertz."— By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineerinq  Formul.e,"  a  pocket-book  by  W.  Geipel 
ami  II.  M.  Kilgour,  i-  now  ready  :  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  Cd.).  Prospectus  on  application  to  the 
Publisher. 

"Electromagnetic  Theory"  (Vol.  I.,  second  issue),  by  Oliver 
Heaviside,  is  now  ready,  price  12s.  6d.  (abroad  13s.).  Prospectus  on 
application.     Vol.  II-  is  in  preparation. 

"The  Incandescent  Lamp  and  its  Manufacture. " — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  8s.). 
Pr  spectus  on  applicatii  n. 

"Drum  Armatures  and  Commutators." — By  Mr.  F.  Marten  Weymouth, 
;s  also  ready  ;  price  7s.  Gd.  (abroad  8s.).     Prospectus  on  application. 


Tenders  Received. — The  Electric  Lighting  Committee  of  the 
Coventry  City  Council  have  received  tenders  for  electricity  meteis 
from  the  Westinghouse  Company,  General  Electric  Company, 
Mr.  C.  A.  Midler,  the  Electric  Construction  Company,  Messrs. 
Chamberlain  and  Honkham,  and  the  British  Thomson- Houston 
Company.  The  tenders  have  been  refcrre  d  to  Mr.  Hammond  for 
report. 

Appointments  Vacant. — The  electricity  department  of  the 
Vestry  of  St.  Pancras  require  an  assistant  engineer  at  the  Regent's 
Park  central  station  at  a  salary  of  £3  per  week.  Some  particulars 
are  given  in  our  advertisement,  columns,  and  applications  have  to 
be  s.nt  in  to  Mr.  Albert  B.  Pycraft,  chief  clerk,  Electricity  and 
Public  Lighting  Department,  the  Vestry  Hall,  St.  Pancras,  Lon 
d N.W. 

The  Committee   of    I  Diversity  College,    Nottingham, 

invite  applications  for  the  post  of  Junior  Demonstrator  and 
Lecturer  in  Physics,  at  a  salny  of  £120  per  annum.  Further 
particulars  can  be  obtained  of  the  secretary,  to  whom  applications 
must  be  sent  not  later  than  January  I  Lth. 

A  leading  electricity  supply  company  requires  an  engi- 
neering assistant.  Some  p  irliculara  will  be  found  in  our  advertise 
tie  iii  columns. 

The  Postal  Telegraph    Department  at  British  Guiana 

require   an    assistanl     ole  trician.       Applicants     must     fulfil    the 

condii i  b  i   out  in   an   adverti  emenl    el  ewhere.     The   salary 

is  E300  per  annum  with  travellin  itions  have 

to  be  sent  in  to  Mr.  W.  H.  Preece  at   the  General  Pi    I   Ofl p 

to  January  "tin 

Death       Mi     rhoma    I  le,  oi  the  ii> I  T  aid  \\  ,  [do,  I 

known  Fields,  Ratcliff,  I  1 1 1 1 
at  Hope  Li  dge,  Soul  h  W Iford,  on  Ft  t  62. 

Bankruptcy      Cla  rs.  Austin  and 

\F, ig  electi  »,  of  7,  Fl Arn  ley, 

Leed     m     t  b     i  nl  in  to  Mr.  J.  Bow  ling,  '  'He  ial  Ri 
by  .Lion  ii  y  5th, 

Liqi  io  vie,           hi       1 1  ii   .in..,:   . '        in  01 
]>ro\  isions  ol  t  he  pi  ee i    oheme  I  i   the  i  n  ol  the 


"Medical  Battery  Company  (Limited),"  which  is  the  la  est  phase 
of  the  Harness  Belt  concern,  creditors  are  required  to  prove  their 
debts  by  January  15th.  Proofs  have  to  be  sent  in  to  Mr.  C.  J. 
Stewart,  senior.  Official  Receiver  and  Liquidator,  33,  Carey-street, 
Lincoln's  Inn,  W.C. 

The  "  Commercial's  "  Third  Atlantic  Cable. — When  the  cable 
steamer  "Faraday  "  left  Messrs.  Siemens  Brothers  and  Co.'s  works 
off  Woolwich  with  the  Commercial  Company's  third  Atlantic  cable 
on  board,  included  in  her  equipment  was  an  up-to-date  special 
correspondent,  and  this  gentleman  has  written  an  interesting 
account  of  the  laying  of  the  cable,  copies  of  which  the  Company 
will  be  pleased  to  supply.  The  "  Faraday  s  "  progress  is  neatly 
illustrated  by  a  series  of  process  blocks. 

The  Crypto  Works  Company. — This  well-known  firm  of  cycle 
makers  have  turned  their  attention  to  the  manufacture  of  electric 
motors.  Tney  have  issued  a  price  list  of  motors  from  10  HP.  down 
to  the  very  smallest.  These  motors,  which  are  offered  to  the  trade 
only,  are  wound  for  GO  and  for  105  volts.  Alternate-current 
motors,  starting  resistances,  small  dynamos,  hand  and  foot  driving 
gear,  and  hand-fed  arc  lamp3  are  illustrated  and  described  in  this 
well  got-up  list. 

Catalocttes. — We  have  received  two  pamphlet  catalogues  of  the 
electrical  and  mechanical  plant  and  apparatus  dealt  in  by  Messrs. 
Cadiot  and  Co.,  of  44,  Rue  Taitbout,  Paris.  The  larger  of  the 
catalogues  comprises  some  44  pages,  and  is  profusely  illustrated 
with  almost  every  kind  of  small  motor  and  engine,  including  elec- 
tromotors, oil,  gas,  steam  and  hot-air  engines,  turbines  and  wind- 
mills. The  supply  of  very  small  motors  is  a  speciality  with  this 
firm.  The  second  catalogue  gives  a  description  of  the  firm's  elec- 
trical fittings  and  appliances.  Tables  of  prices  are  appended  to 
both  catalogues. 

Calendars. — The  Direct  Spanish  Telegraph  Company  send  us  a 
handsome  hanging  pad  calendar  with  tear-off  day-by-day  sheets. 
The  design  is  pictorial — and  Spanish. 


Barry  Dock. — Included  in  extensions  now  in  course  of  con- 
struction by  the  Birry  Railway  Company  the  Directors  invite 
tenders  for  the  construction  of  a  new  railway,  about  one  mile  in 
length,  across  Barry  harbour. 

Brighton. — The  report  of  the  Lighting  Committee  in  connec- 
tion with  the  considerable  extension  about  to  be  introduced  in  the 
electric  lighting  of  Brighton  was  not  allowed  to  pass  at  the  last  meet- 
ing of  the  Council  without  a  final  shot  from  those  who,  from  some 
unexplained  cause,  are  against  the  extension.  Mr.  Councillor 
Wishart  hoped  the  "horrible  light"  would  not  be  adopted  for 
their  narrow  streets,  and  further  expressed  the  opinion  that  "  the 
light  was  totally  unfit  for  business  purposes."  Mr.  Councillor 
White  hoped  that  "  if  the  light  was  to  be  put  on  the  Marine 
Parade  the  Council  would  light  the  road  instead  of  the  heavens.'' 
Mr.  Alderman  Reeves  proposed  that  the  matter  should  be  dis- 
cussed that  day  six  months,  and  Mr.  Councillor  Broadbridge 
recommended  the  Committee  to  wait  another  twelve  months.  As 
a  set-off  against  this  opposition,  the  Committee,  which  is  composed 
of  gentlemen  with  a  large  interest  in  the  prosperity  of  the  town, 
think  the  time  has  come  when  the  ratepayers  should  receive  the 
benefits  to  be  gained  by  the  streets  being  better  lighted.  Mr. 
Councillor  Statt'oicl  believes  that  the  present  scheme  of  extension 
is  only  the  beginning  of  a  much  larger  scheme,  and  that  the  time 
is  coming  when  the  price  to  be  charged  lor  electric  current  will  be 
so  low-  as  to  make  it  obtainable   tor  every  street,  alley  and    passage 

in  Brighton.     Already  some  discontent  is  felt  that  the  Committee's 

scheme  does  not  embrace  a  larger  lighting 

Church  Lighting.— The  venerable  parish  church  of  Eistbourne 
has  now  been  completely  installed  for  the  electric  light,  75 

being    used.      The    work    lias   been   earned    oul    by    the    l\  istbourne 

Electric  Light  Company. 

r,,i  \  i  i,i  I  bo  i  Lighting,  i  In  the  occ  i  ion  i  f  a  ball  given  al 
Wynyard  Park,  in  honour  ol  the  but  ol  Ladj  Helen  Stewait,  a 
brilliant  display  of  the  electric  lighl  was  given.  The  ordinary 
installation  al  the  Ball  consists  of  about  L,2O0  incandescents,  ami 
this  was  supplemented  bj  a  very  considerable  number  of  incan- 
descent   ami   arc    limps.      -   The   residence   oi    Mr.    I       1'ik,,,     il 

i    Southport,  has  recently  been  fitted  for  the  eli 
lighl    by    Messrs.  Patterson  and   Harford.     Tim    ;enerating   p'ant 

,  ,1   in  an   outhou  b  ai    ihe   n  ar   of   the    premises,    i 
drivi  n  bj   the  latesl   type  i  engine.     Included  in  the 

i  batterj  ol  E  P.S    K  tj  i I        Lt»  ul  170  incande  i 

Dbwsbury,      \t    the   last    meeting   of    the  Town  Council    thi- 
ol i  he  i  las  and  I  ii  tee  were  appi 
minutes   include   details  ol   appointments   made   at   the   olectiio 

ii.  tl rder  For  m  additional  are  lamp,  ai  d  pill  r . 

h  mm  \|,     rs.  <  Irompton  and  I  o,  al    E23  pel   I  imp.  and  a  furthe 
,1  ol  el,  oi  ri,  lighting  m  dns  foi  Br  i  Iford  road. 
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V.i  bctric  Bam  fob  Duet-Sea  Fishing. — With  the  title  "Results 
deB  Campagnea  Scientifiques,"  the  Prince  of  .Monaco  is  shortly  pub- 
lishing in  Paris  an  account  of  his  own  and  bis  co-labourers'  dia 
coveries  while  at  sea  in  his  yacht  during  the  ]>ast  five  years.  One 
of  the  attractions  of  the  boob  will  be  the  description  of  the  appara- 
tus employed  by  the  Prince  in  order  to  lure  the  denizens  of  the 

deep  into  captivity.  This  apparatus  is  Prince  Whert's  own  inven- 
tion, and  is  modelled  after  the  lobster  trays  used  on  the  const  of 
Italy  and  the  South  of  France.  It  is  constructed  of  wire  netting 
and  iron  in  such  a  manner  as  to  readily  entice  the  tish  to  enter, 
but  with  Bpecial  devices  to  prevent  their  getting  out.  The  electric 
lamp  hanging  from  the  top  of  the  apparatus  proves  a  powerful 
fascination  for  the  tish.  Current  for  the  light  is  supplied  by 
"Bunsen  "  cells. 

Electric  Organs. — Worcester  Cathedral  is  to  bs  provided  with 
a  new  and  very  powerful  organ,  to  which  Mr.  Hope-Jones  will 
adapt  his  method  of  tone  production  by  electricity.  The  cost  of 
the  instrument  is  to  be  £'3,000. 

Exhibition.  —  It  is  intended  to  hold  an  electrical  and  inventions 
exhibition  on  a  small  scale  at  Salisbury  about  the  end  of 
January.  No  charge  is  to  be  made  for  space,  but  a  commission 
is  to  be  charged  on  all  goods  sold. 

GLASGOW. — The  handsome  building;  erected  on  the  site  of  the 
Athemeum  in  Ingram-street  for  the  Glasgow  Post  Office  work  is 
now  complete.  The  whole  of  the  top  suite  of  rooms  and  offices  are 
to  be  used  for  the  Telegraph  Department.  The  building  is  lighted 
throughout  by  electricity,  from  plans  and  estimates  prepared  by 
Mr.  \V.  H.  Preece.  The  generating  plant  is  erected  in  the  base- 
ment of  the  new  block,  and  consists  of  three  80-i.h.p.  Willans 
engines  and  Crompton  dynamos.  The  boilers  are  Lancashire 
type,  and  have  been  supplied  by  Messrs.  Penman  and  Co.,  Strath- 
clyde-street,  Glasgow.  These  are  fitted  with  Vicars  stokers.  The 
wiring  of  the  building  and  the  supply  of  lamps  and  fittings  have  been 
carried  out  by  Messrs.  D.  and  G.  Graham.  The  installation  includes 
500  10-c.p.,  40  25-c.p.,  23  32-c.p.,  and  five  200-c.p.  incandescents 
ami  58  arcs.  New  plant  has  been  provided  for  the  pneumatic  tube 
tube  service,  and  the  engines  for  this  part  of  the  work  have  been 
supplied  by  Messrs.  Davey,  Paxman  and  Co.  The  work  has  been 
carried  out  under  the  supervision  of  Mr.  E.  Ashton,  superintendent 
of  telegraphs  for  the  western  district  of  Scotland. 

Hampstead. — Many  of  the  leading  tradesmen  in  this  district  are 
now  being  supplied  with  electric  current  for  lighting  purposes,  the 
mains  having  now  been  laid  as  far  as  Gayton-road.  The  light  is 
attracting  much  attention,  and  the  tradesmen  who  have  fitted  their 
premises  are  reaping  the  benefit  of  their  enterprise. 

Harrow. — As  a  result  of  the  recent  discussion  of  the  Local  Boaid's 
electric  lighting  scheme,  and  after  further  consideration,  it  has 
been  resolved  to  transfer  the  Provisional  Order  granted  some  time 
back  to  the  local  authorities  over  to  Messrs.  Crompton  and  Haw- 
tayne,  the  Board  to  receive  its  expenses  in  obtaining  the  t  lider. 
The  terms  upon  which  the  Order  has  been  taken  over  is  the  pay- 
ment to  the  Board  of  £300  and  an  agreement  to  sell  the  plant  and 
business  to  the  Board  after  seven  years,  if  that  body  then  decide 
to  light  the  town  themselves.  It  is  considered  probable  that  the 
new  Council  will  accept  the  offer  now  made. 

Leeds. — The  form  of  agreement  between  the  Yorkshire  House- 
to-House  Company  and  the  Leeds  City  Council  for  the  supply  of 
electric  current  to  the  Town  Hall  and  municipal  offices  was  at  the 
last  meeting  of  the  Council  discussed,  and  m  order  that  some 
minor  points  should  be  settled,  was  referred  back  for  further 
consideration.     It  was  also  decided  to  discontinue  the  use  of  arc 

lami  s  round  the  Town  Hall. A  Bill  deposited  at  the  Private 

Bill  <  itlice  on  behalf  of  the  Corporation  provides  fur  the  con- 
struction of  further  tramways,  the  motive  power  being  "  either 
animal,  steam,  or  other  mechanical  power,  including  electricity." 
The  Bill  contains  particulars  of  eight  contemplated  lines,  all  of 
which  are  being  laid  as  double  lines,  and  the  period  of  their 
completion  is  five  years  from  the  passing  of  the  Act.  The  Cor- 
poration asks  for  poweis  to  borrow  fur  these  works  and  for  relaying 
the  existing  tramways  £213,000. 

M  UDSTONE. — Notice  has  been  given  by  a  member  of  the  Urban 
District  Council  that  at  the  next  meeting  he  will  propose  that  the 
electric  lighting  Order  obtained  by  the  Council  shall  be  put  up  for 
tender.  The  mover  (Mr.  Morling)  contends  that  the  town  should 
have  the  benefit  of  the  money  which  has  been  spent  in  obtaining 
the  Order. 

PRESENTATIONS.     Mr.  A.  B.  Blackburn,  chief  engineer  to  the 

Electric    Construction    Company,    Wolverhampton,    presided    la  I 

week  at  a   gathering  at  which  presentations   were   made  to  Mr.   Ii. 

Johnston,  chief  oi  the  office  stall',  on  the  occasion  ,,f  his  marriage. 

rt  followed,  at  which  a  large  number  of  the  Company 

were   present. The  former  employes  of  the  Brighton  and  Hove 

Electric   Light  Company,  a  ooncern  whose   business  has  now  been 
taken  over  by  the  Brighton  Corporation,  presented  the  late 
tary  and  general   manager,  Mr    G.  S.   Ilawes,  with  an  illuminated 
address,  marble  clock,  Ac,  at  Brighton  last  week. 


Tin:  Stack.— An  effective  display,  in  which  the  electric  light 
takes  a  lending  part,  is  to  be  seen  at  Beveral  of  the  leading  Loii, I, ,n 
music  halls,  in  which  the  I,, 'amy  Troupe  give  a  most  aitistie  exhi- 
bition, aided  by  clever  mechanism  and  illustrated  by  the  electric 
light.  After  some  preliminary  trapeze  work,  the  three  performers 
mounl  a  revolving  trapeze,  on  which  two  of  the  artistes  circle 
round  with  ever-cbanging  pose.  "All  of  a  sudden  electricity 
flashes  forth  from  innumerable  coloured  bulbs,  and  bicyclists  and 
bicycle  wheels  are  enveloped  in  electric  light.  The  main  frame  of 
the  revolving  apparatus  is  suspended  from  the  roof,  and  is  sur- 
mounted by  a  bicycle.  Within  this  frame  revolves  a  square,  the 
under  bars  of  which  support  the  two  trapezes  upon  which  the 
troupe  perform."  The  movement  of  the  pedals  completes  the 
circuit,  and  current  is  supplied  to  the  lamps.  The  apparatus  is  the 
invention  of  Mr.  Leamy,  and  the  performance  is  attracting  much 
attention  in  music-hall  circles. 

Swansea. — A  scheme  fur  providing  a  metallurgical  school  for  the 
borough  of  Swansea  has  been  under  consideration  by  the  County 
Council,  and  an  application  has  been  made  for  a  Government  grant 
of  £5,000  towards  the  scheme. 

ULVERSTONE. — A  discussion  took  place  at  the  last  meeting  of  the 
Rural  Sanitary  Authority  as  to  the  application  made  by  the  Win- 
dermere and  District  Electricity  Supply  Company  for  the  consent 
of  the  Authority  to  the  Company's  application  for  power  to  light 
the  district  by  electricity.  The  Electric  Lighting  Sub-Committee 
reported  that  a  meeting  had  been  held  and  the  Company  had  been 
requested  to  formulate  the  offers  made  to  each  authority  in  the 
district  as  to  the  terms  upon  which  the  Company  were  prepared  to 
supply  current,  and  the  Committee  had  resolved  that  the  new 
District  Councils  be  advised  to  appoint  committees  to  receive  and 
consider  these  terms.  The  Committee  recognised  the  importance 
of  the  negotiations,  and  regretted  that  the  constitution  of  the  new 
local  authorities  will  much  increase  the  difficulties  of  dealing  with 
the  matter,  which  must  be  settled  before  the  meeting  of  Parliament. 

Worcester. — The  Watch  Committee  at  their  meeting  this  week 
discussed  the  question  of  lighting  some  of  the  leading  thoroughfares 
electrically,  and  the  estimate  prepared  by  the  City  Engineer  showed 
that  the  electric  lighting  of  Stanley-road,  Vincent-road,  anil  Cecil- 
road  would  cost  £400,  this  sum  including  11  street  lamps.  The 
amount  at  present  paid  to  the  gas  company  for  lighting  the  streets 
is  £24.  4s.  per  annum.  As  the  mains  will  pass  near  the  workhouse 
it  is  probable  that  the  new  Board  of  Guardians  will  agree  to  light 
the  building  by  electricity,  and  it  was,  therefore,  decieled  to  defer 
further  consideration  of  the  matter  for  the  present. 

Smoking  Concert. — The  City  Athletic  Club,  which  is  associated 
with  the  staff"  of  the  City  of  London  Electric  Lighting  Company, 
will  hold  a  smoking  concert  at  the  "  Falstafl',"  Philpot-lane,  East- 
cheap,  on  Friday,  January  11th,  at  7:30  p.m.  An  excellent  pro- 
gramme is  provided. 


PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Fcl.  Chartered  Inst. 
Patent  Agents,  of  70,  Chancery-lane,  W.C.,from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  Specifications  of  Applications  for  Patents  arc  not  open  to 

public  inspection  until  after  the  acceptance   of  the  complete  specification. 

The  names  within  parentheses  are  those  of  communicators  of  inventions,  or 

where  complete  specification  accompanies  application  an  asterisk  is  suffixed. 
November  24,  1894. 

22,827.  J.  Brock,  A.  E.  Wareinq,  and  F.  Hurter.     London.     Improve 
ments  in  and  relating  to  the  treatment  of  solutions  ,.t  i  I, 
zinc  f,,r  the  purification  thereof  for  electrolytic  purposes. 

22,842.  J.  Lorwa  and  I'.  Feys.     London.     Improvements  in  automatic 
circuit  breaks  for  electric  currents. 

November  26,  1894. 

22,856.  H.  C.  Haycuaft.     London.     Instruments  for  measuring  the  fre- 
quency >>f  alternating  or  periodically  varying  electrical  currents. 

22,88\    R.  M.  Trille.     Jersey.      Electric  arc  lamps. 

22,883.  C    Binbwanoer   and    K.   Staxi.f.y.     London.     Improvements   in 
electrical  measuring  instruments. 

22,890.  A.  Taylor     London.     Improvements  in  apparatus  for  the  mani 

I-', i. '.i  i t  eleeti  ii  oi  limeli  ;  enes,  curtains,  an 

0] lb;   eli  i  ni'rent. 

22.918.  T.  B.Grant.   London.     An  improved  form  of  gas  or  eleetrically- 

heate,!  ion. 

22.919.  T.  B.  Gi  I  lly-driven  hydro-extractor 

mber27,  1894. 
22,965.  W.  P.  Thompson.     Liverpo        [mprovemenl     in,   oi    relating  to, 
metal  nr  other  eon, Inn  ii  oi  welding 

metals  electrically.     (Charles  Lewie  Coffin,  I  nited  - 
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22,966.  W.  P.  Thompson.  Liverpool.  Improvements  in,  or  relating  to, 
tli''  i>i-".lni'i  imi  .if  1'i.iii  pi  minis  applicable  fur  ,urli  uses  as  for  paints 
for  electric  insulating  and  waterproofing  as  substitutes  (or  vulca- 
nisable  rubber  and  gum  compounds,  and  for  other  purposes. 
(William  Griscom,  junr.,  United  S'ates.)* 

22,973.  C.  S.  W.'Brown.  London,  Improvements  in,  and  relating  to, 
storage  batteries. 

22,985.  E.  Oldenfsoirg.  London.  Improvement  in  the  means  of  fasten- 
ing to  incandescent  electric  or  other  lamps  and  globe-  any  shade 
or  ray  diffuser. 

23,012.   11.  E,  WALTER.     Loudon.      Electric  signalling  systems.* 
November  28,  1894. 

23,083.  J.  T.  Thompson  and  A.  Slatter.  London.  Electrical  and 
mechanical  appliances  for  abstracting  shives,  &c,  from  casks  and 
other  vessels  and  examining  them  inside. 

23,086.  li.  Kennedy.  London.  Improved  electric  traction  system  and 
apparatus  therefor. 

25.098.  AV.  K.  Partington.     London.      Improvements  in   the  feed  regu- 

lating mechanism  of  electric  arc  lamps. 

23.099.  W.  S.   Cottis.      Loudon.     An  insulator   to   prevent  vibration  or 

humming,  and  also  loss  of  current  or  insulation  by  atmospheric 
leakage  caused  by  spiders  and  flic  like  web  spinning  under  flange 
or  shed. 

23,117.  L.  P.  Hilin.  London.  An  improved  electrolytic  process  and 
apparatus  for  obtaining  rich  alloys  of  the  metals  of  the  alkalies 
or  alkali  earths  and  the  production  of  halogen.  (Date  applied 
for  under  Patents,  &c,  Act,  1883.  Sec.  105,  May  5,  1894,  being 
date  of  application  in  France.) 

November  29,  1894. 

2 ',159.  E.  L.  Levbtus.  Birmingham.  Improvements  in  and  relating  to 
electric  brushes,  and  such  like. 

23,160.  E.  L.  Levetos.  Birmingham.  Improvements  in  and  relating  to 
primary  batteries,  and  such,  like. 

23,177.  A.  G.  New  and  A.  J.  Mayne.  Loudon.  Improvements  in 
dynamos. 

23,198.  L.  P.  HuuN.  London.  Process  for  the  treatment  of  certain 
metallic  alloys  for  the  manufacture  of  elements  for  voltaic  bat- 
teries and  caustic  alkalies,  or  other  derivatives.  Hate  applied 
for  under  Patents,  &c,  Act,  1833.  Sec.  103,  May  7,  1894,  being 
the  date  of  application  in  France.) 

23,203.  W.  T.   BuitBEY.      London.     Improvements  in  the  application  of 
springs  for  electrical  switches,  and  other  purposes. 
November  30,  1894. 

23,219.  G.  M.  Harris.  Bray.  Improvements  in  the  method  of  fixing 
electric  arc  lamps  with  special  reference  to  ease  and  safety  for 
adjustment  trimming,  &e. 

23,250.  E.  S.  d'Odiardi  and  Eva  S.  d'Odiardi.  London.  Improvements 
in  gauges  of  electric  exhaustion,  positive  and  negative,  caused  by 
sum  undings,  buildings,  or  atmosphere. 

23,279.  !■'.  King.  I. Ion.  Improvements  in  ele  tricalh  propelled  car- 
riages for  common 

December  1,  1894. 

23,294.  E.  Grahame.     London.     An  improved  electrical  lamp, 

23,297.  N.  Van  her  Stein  and  A.  Schnellen.  London.  Improvement 
in  and  relating  to  an  apparatus  and  a  method  for  causing 
chemical  changes  of  gases  ami  mixtures  "t  gases  by  dark  electric 
dischai    ' 

23,354.  E.J.  Preston,  of  firm  of  J.  Stone  and  Co.,  and  A.  B.  Gill.  London, 
[mprovements  in  and  connected  with  the  electric  lighting  and 
heating  au.l  also  the  ventilation  of  railwaj  i  irriagi  and  other 
vchicli  s. 

Dei  embei  3,  1894. 

23,398.  U.  M.  Mi  Donald  and  A.  Mi  Donald,  Glasgow,  [mprovements 
n ted  v,  ii  h  .  lectric  battel  ■ 

25,441.  J.  C.  Fuller  and  G.  Fuller.  London.  Improvements  in  and 
i  ■  1 1 1  n  ■    ted  ■     h 

23,444.  A     U       i     [til    Ei   and  E.  Meyer.     London.     Improvement   iu  ... 
ind  ole  il  i  ii  .1  iudicatoi    therefor.* 

23,472.  t'.    \:...i    i:  .    u  u,,     London.     I.  i   telephony  and 

apparatu    connei  >.  .1  therewith. 

l' r  I,  1894. 

23,480.  .1.  . i.  P.  ■ .    London.    A  combi I  mat   ind  electric  alarum  i 

23,485.  P.  I..  I'.i  itsi  .     an  I    F.  Grikkin.     i   im  I  emcnl     in 

relatin  [to    ■     md  try  battel 

23,494.  S.  P.  Thompso        I 

23,505.  .1.  Mai  Glasgow. 

23.510.  A,  1 1  .i    hi.     i ;:  Bui  nd  com. 

Iiinal  it 
23,525.   <'.    I'.    I'll M  \-  i  ,i,|,.   |(, 

...    . .      ivitches. 
23,529.  i.i,       and  H.  B  I  I 

23,553.   I     w  Marr.    London.  pparatus 

'"'  the  olei  ii  i..  il  treal ill  o ithi  i  liquid  or  main  i.l 

111  ..i.i   K  A.  Mai  I  I  .  Mt     in 

. 


December  5,  1894. 
23,655.  F.    W.    Schlindler.     London.     Improvement   in    or   relating   to 

electric  heating  and  cooking  appliances. 
23,661.  J.    \V.    WlLLMOT.     London.     Improvements    relating    to   electric 

telegraph  automatic  transmitting  and  receiving  instruments. 

23.668.  W.  J.  Davy.     Loudon.     Improvements  in  electric  impedance  or 

choking  coil. 

23.669.  The  Gowper-Coles  Galvanising  Syndicate  (Limited)  and  S.  0. 

Cowper-Coles.  London.  Improvements  iu  or  connected  with 
the  electrodeposition  of  zinc  upon  iron. 

23.679.  La  Society  des  Cdivres  de  France.     London.     Process  for  the 

manufacture  of  metallic  articles  by  electro-deposition.  (Date 
applied  for  under  Patents,  &c,  Act,  1883,  Sec.  103,  May  22,  1894, 
being  date  of  application  in  France.) 

23.680.  A.  M.  Clarke.     London.     A  process  of  and  apparatus  for  making 

compressed  electrolytic  copper,  applicable  also  to  other   metal-; 

capable   of   being   deposited    by   electrolysis.      (La    Societe   des 

Cuivres  de  France,  France.) 
25.635.  Siemens  Pros,   and  Co.   (Limited)    and  G.   W.  Perry.     Loudon. 

An  improvement  in  bracket!  for  telegraph  poles. 
23,688.  G.    PlaTNER.       London.      An    improved    charging    material    for 

galvanic  elements.* 

December  6,  1894. 
23,697.  A.  11.  Woakes.     London.     Improvements  iu  the  construction  cf 

electrodes. 
23,745.  G.  A.  J.  Telgk.     London.     Improvements  iu  electricity  meters. 
23,748.  ]•'.  M.  Newton  and  T.  Hawkins.     London.     Improvements  iu  or 

connected  with  dynamo-electric  machinery. 
December  7.  1694. 
23,825.  J.  Brockie.     London.     Improvements  iu  electric  arc  lamps. 
25,854.  P.   Wood.      London.      Improvements    iu    systems    of    electrical 

distribution. 
23,858.  F.   II.    Nalder,  i  '.  W.   S.   Crawley,  and   A.  Shames.      London. 

Improvements  in  the  construction  of  instruments  for  measuring 

electric  currents. 

December  8,  1894. 
23,866.  T.THOMPSON.     Leeds.     Automatic  electric  fog  signal. 
25,936.  J.  It.  Shearer.      London.     Improvements  in  electrical  lire  and 

burglar  alarms. 

December  10,  1894. 
23,970.  A.  Anderson  and  J.  MaRinics  Anderson.  Glasgow.  Improvements 

in  electric  conductor  supports.* 
23,988.  R.  W.  Inman.   Loudon.  Improvements  in  electric  lighting  devices. 
24,002.   I.  II.  Parsons.     London.     Improvements  in  the  manufacture  of 

armatures  for  electric  bells. 

December  11,  1894. 
24,021.  W.  D.  EtElD.     London.     Combined  terminal  box  and  cut-out  or 

fuse  box." 
24,C75,    r.  D.  Hollick  and   F.  W.  Hollick.     London,     [mprovements  in 

regulating  electric  dynamos  and  motors. 
24,076.   B.  Hoffman.      London.     Improvements   in   and  relating    to   tele- 
graphic transmitting  and  receiving  apparatus. 
24,098.   ■       E.   i  in  i:    ii   and    G.   \V.  EttengeR.      London.      Improved  e  m- 
truction   of  joints  and    connections  for  metallic  tubular  struc- 
tures,  such  as  are  used  for  the  under  frames  ol  railway  carriages 
and  frames  for  bridges  and  buildings,  and 

for  tubular  poles  for  electrical  conductors  for  masts,  railing-,  and 

the  l.ke. 

December  12.  1894. 
24.1'6.  \V.  J.    Fryer.     London.     An   improved    reversible    switch    wall 

.1.1    air I    plug. 

21.173.  11.  FT.  Lake.     London.     Improvements  in  and  relating  to  electric 
motor-  an  1  to  the  distribution  of  clei  trie  energy.     (H.  Gulmanu, 

( leriu  i 

24.194.  !■'..  A.   I'm:-  \   and   II.  Millar.     Philadelphia.     Multiple  electric 

in  ...  box. 

24.195.  H.  M    i'mi  in,!    \.  K.  BRAND1  i.      Philadelphia.     A  inode  Ol 

trolling  macm  i  ie  i  di 
24,198.  A.  J.  Marqi  vnd,  E.  Han c,  and  D.   Lowdon.     London.      Im- 
provements in  eli  cti  ■    ■  -•■-  for  render- 
ing in                         illy   non-conducting,  substances  electrically 
a  ;iv". 

D     iniber  1?.  1894. 
24.234.  P.  K.  m  ■        G  eotric  li  htiug.* 

24,266.   \ii  .  .  ;  i,    \    Marples      I  indon.      [mprovements  in 

i  itartiug  alternating  current  electromotor  b 

.      I    |         .  .  rid  A.  J.   MATNB.      I  ..ml  '".      I  in  and 

conncoted  witli  "■    :"'  ol  hi 

purpi 
24,291.  t'    v  ,.\  \i  imomm  and  v  v       '  i    n.i. .ii.     Improved 

o  carbon   and    othei 

i   1894. 

■    .  \n    .  i   i cell  (or  an 

battery. 

i    Buii  i  '  ■      Livei  i i      i  In  or  apperlainiii  ■  I 

elei  ti ic  bell 
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24,372.  Siomdnd  Sinai  br  (of  the  firm  of  S.  Hoffhungand  Co.).     London. 

Improvements  in  shade  holders  for  gas,  electric,  and  other  lamps. 

(The  Utility  Shade  Company,  I'.s.A.) 
24,374.  F.  I'i.iiith.     London.    Improvements  in  the  insulation  of  electric 

wires  or  cables." 

Decemher  15,  1894. 
24.385.  J.  Perry.     London.     Improvements  in  electric  supply  meters. 
24,431.  Siemens  lines,  asd  Co.  and  G.  W.  Perry.     London.    An  improve 

uieiit  iu  tubular  post-s  for  telegraphic  and  other  pui 

24.440.  W.B.Shaw.     Liverpool     Improvements  in  devices  for  joining  or 

connecting  telegraph  and  telephone  wires,  and  for  other  purposes. 

24.441.  W.  F.  Ostwald.     London.     Method  and  apparatus  for  preventing 

sparks  in  electrical  appaiatus. 

SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  now  be  obtained  at  the  uniform  price  of 
8d.  each. 

1893. 
21,420.  Longshore  (Hewett).     Primary  batteries. 
21,434.   Schiniu.er.     Electrically-heated  ovens. 
21,958.  Lake.     Electric  lighting  apparatus  for  bicycles,  &c. 
22,674.  Hadd.vn  (Rignellel.     Electric  batteries. 
23,231.  Anders  and  Kottcen.     Micro-telephones. 
23,472.  Nalder  and  others.     Electrical  measuring  instruments. 
24,471.  Baron  Kelvin.     Electric  supply  meters. 
24,965.  Latimer.     Electrotype  printing  plates. 
1894. 
249.  Kino.     Electric   switching    apparatus    for    electrically-propelled 

vehicles. 
294.  Thompson  (Kustermann).     Type  printing  telegraphic  apparatus. 
437.  Lake  iMacTagart  and  another).     Girder  clamps  and   hangers  for 

supporting  pipes,  electric  conductors,  &c. 
444.  Northcote  and  Verity.     Electric  light  fittings. 
690.  HaUPSON.     Electric  railway  signalling  apparatus. 
908.  Williams    aud    others.        Heating     hydraulic     machinery     by 

electricity. 
916.  Harrison.     Electric  measuring  instruments. 
923.  Deakin.     Electric  fuses. 
1,115.  Essinger  and  Harden.     Electrical  circuits. 
1,433.  Kino.     Advertising  by  electric  lamps. 
1,657.  Holt.     Communicating  electricity  to  vehicles. 
2,487.  Hall.     Secondary  batteries. 
2,800.  Soleau.     Incandescent  electric  lamp  fittings. 
3,080.  Theerman  and  others.     Fixing  electric  call  bells. 
3,859.  Thompson  (I'lmer).     Electric  gas  lighting  apparatus. 
4,177.  Thompson  (Schneider).  Keel  device  for  fire  hose,  electric  cables,  &c 
12,877.  Lake  (Williamson).     Electrically  controlling  steam  machinery. 
12.972.  Doubrava  and  1  ionat.     Electric  arc  lamps. 
13,358.  Lake  (Roberts).     Electrolysis. 
16,851.  Thompson  (Enholm).     Electric  railways. 
17,313.  Losch  aud  others.     Electric  motors. 
17,281.  Still.     Converting  alternating  into  direct  currents. 
17,365.  BrahaM.     liaising  and  lowering  electric  or  oil  floor  standards,  &c. 
18,288.  Riordan.     Secondary  batteries. 
18,339.  AcHBSON.     Carbons  for  electric  lamps,  ice 
18,522.  Pendleton.     Electric  arc  lamps. 

18.910.  Jensen  (Cappelen  and  another).     Electrolytical  vessels. 
19,191.  VuN  Ai.iM'iNin.  F.  and  X.     Galvanic  batteries. 

19.185.  Stevens  and  Kestevens.     Electric  switches. 

19.186.  Kowand.      Electric  thermostatic  fire  alarms. 
19,517.  Wende.     Indicating  the  lamp  hours  of  electric  lamps. 
19,742.  Theehman.     Electrical  switches. 
20.241.  Lake  (Clark).     Alternating  current  motors. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 


[In  addition  to  the  information  given  under  this  heading,  detailed  par- 
ticular* of  many  0/  the  Companies  whose  returns  appear  below  mill 
be  found    in   "THE   ELECTRICIAN"    ELECTRICAL   Tl'.ADEs'  DlRBCTORY   AND 

Handbook,  1894,  pages  274-300,  ,tc.  <{•<■.] 

ANDREWS'  FOREIGN  SYNDICATE  (LIMITED).— This  Company  was  re- 
gis «red  ou  December  22nd,  with  a  capital  of  £4.000,  in  £1  sh 
acquire  by  purchase  the  patented  inventions  of  Mr.  Joseph  D.  I'.  \. 
aud  John  C.  B.  Andrews  for  improvements  in  electric  conductors,  and  joints 
therefor,  f..r  electric  lighting,  and  for  other  purposes ;  for  thai  purpose  to 
carry  into  effect  an  agreement,  dated  December  7th,  made  between  .1.  D.F. 
Andrews,  J.  C.  15.  Andrews,  and  the  Company.  The  subscriber  .  with  one 
share  each,  are  :— Egerton  H.  E.  Hensley,  Henry  T.  Staves,  Henry  W. 
Ball,  Win.  Goslett,  Thomas  T.  C.  Parker,  John  S.  C.  Callinghain,  aud  John 
Baltus.    The  first  Directors  are  to  l<e  appointed  by  the  subscribers, 


FOREIGN  AND  COLONIAL  ARC  ACCUMULATOR  COMPANY  'LIMITED 
The  annual  return  of  this  Company,  made  up  to  I  lecembei  7th.  1 
filed,  and  ihow    thai  the  whole  capital  of   C  1.000.  in  £1    h 
taken    up,   and  993  of  these   issued   as   fully   paid.     Them 
been  culled  on  tin pen  remaining  shan  b,  but  withoul 

GENERAL  ELECTRIC  COMPANY  I  LIMITED  .—Tic-  annual  return  of  this 
Company,  nude  up  to  November  27th.  was  filed  on  I  lei  ember  15th.  Out 
of  a  nominal  capital  of  £85,000.  divided  into  7.000  First]  e,  1,000 

Second  Preference,  4,000  Ordinary,  and  5,000  Third  Prefer 
i'5  each,  6,525  First  Preference,  1,000  Sei  ond  Preference,  4,000  Ord 
and  1,400   Third   Preference  have  been  taken    up  and    allotted.     All   the 
•  irdinary  and  Second  Preference  have  been  issued  as  fully  paid.      The  full 
amount    has   been  called  ou  the  First  Preference  and  Third   Preference 
resulting  in  the  to1  d  payment  of  £39,625. 

GENERAL  ELECTROLYTIC  PARENT  COMPANY  i  LIMITED).— The  first 
annual  return  of  this  Company,  made  up  October  25 tl  ly  filed, 

shows  that  the  whole  nominal  capital  of  £24,000,  in  £1   shares,  ha 
taken  up  :  18,000  of   these  have  been   issued  as   fully   paid,  and   the  full 
amount  has  been  called  on  the  remainder,  resulting  in   the  payment    of 
£5,000,  aud  leaving  £1,000  in  arrears. 

GORDON  ELECTRIC  TRACTION  COMPANY  LIMITED). -The  annual 
return  of  this  Company,  made  up  to  December  13th,  was  filed  on  the 
following  day.  The  whole  nominal  capital  of  £2,400,  in  £10  shares,  has 
been  taken  up,  and  60  of  these  have  been  issued  as  fully  paid.  The  full 
amount  has  been  called  on  the  remainder,  resulting  in  the  receipt  of 
£1,800. 

GREAT  WESTERN  ELECTRIC  LIGHT  AND  POWER  COMPANY  LIMITED). 
The  statutory  return  of  this  Company,  made  up  to  October  22nd.  was 
filed  on  October  25th  following.  The  seven  signatories'  shares  have  been 
taken  up  out  of  a  capital  of  £1,000  in  £10  shares,  but  nothing  has  as 
yet  been  called  on  'hem. 

HEMMING  AND   CO.    (LIMITED).— The  statutory  return   of  the  above- 
named  Company,  made  up   to  October  24th,  has  been   filed  ;  1,229 
have  been  taken  up  out  of  a  capital  of  £25,000  in  £5  shares.     Oi 
1,009  have  been  issued  as  fully  paid,  and  the  full  amount  has  been  called 
on  89  shares,  £4  per  share  on  100  shares,  and  £3  on  40  shares.     The  full 
amount  of  £965  has  been  received  iu  respect  thereof. 

PONTYPRIDD  ELECTRIC  LIGHTING  COMPANY  iLIMITED  .— The  solici- 
tors to  this  Company  have  written  stating  that  the  coucern  1ms  never  done 
any  business,  and  desiring  that  the  name  be  struck  off  the  Register. 

F.   H.   ROYCE  AND  CO.  (LIMITED).— This  Company  filed  its  statutory 

return,  made  up  to  October  16th,  recently.  The  nominal  capital  is  £30,500 
in  30,000  Ordinary  and  500  Deferred  shares  of  £1  each,  and  of  these  12,933 
Ordinary  and  all  the  Deferred  shares  have  been  taken  up.  Upon  each  of 
these  shares  the  full  amount  has  been  called  and  paid,  or  they  have  been 
issued  as  fully  paid. 


CITY    NOTES. 


ANGLO-PORTUGUESE    TELEPHONE    COMPANY      LIMITED).  — Coupons 
No.  14  of  the  First  Mortgage  aud  No.  9  of  the  Set  aid  Moi  tgage  Debt 
of  this  Company  will  be  paid  (less  income  las    al    Parr's  Bank,  Bartholo- 
mew-lane, London,  E.C.,  ou  and  after  January  1st. 

BRITISH  ELECTRO  CHEMICAL  AGENCY  (LIMITED  AND  REDUCED.)  - 
Notice  is  given  that  a  petition  for  confirming  a  resolution  for  reducing  the 
capital  of  the  above  Company  from  £75,000  in  £10  shares  to  £50.000 
divided  into  2,500  vendors'  shares  of  £10  each,  and  5,000  ordinary  shares 
of  £5  each,  is  now  pending  in  the  Chancery  Division  of  the  High  Court  of 
Justice,  and  that  the  list  of  creditors  of  the  Company  is  to  be  made  out 
to  February  1st  next.  Messrs.  Spreat  and  Bullivant,  27,  Nicholas-lane, 
London,  E.C.,  are  solicitors  in  the  matter. 

CITY  AND  SOUTH  LONDON  RAILWAY.— The  traffic  returns  of  this  |  ,  ,m. 
pany  for  the  week  ended  December  23rd  were  £968,  as  against  £952  in 

the  corres] bug  period  of  1893,  being  an   increase  of  £16.     The   total 

receipts  for  the  half-year  amount  to  £22,447,  as  against  £21,049  Cor   the 
corresponding  period  of  1893,  an  increase  of  £1,398. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY  (LIMITED).  —  Let ters 
of  allotment  aud  regret  in  the  recent  further  issue  of  £200,000  deb 
stock  have  been  posted. 

ELECTRICITY  SUPPLY  COMPANY  FOR  SPAIN  (LIMITED).— Notice  is 
given   that  25   Five  per  Cent.    Prior    Lien    Bonds   h  rawn   for 

tent,  and  will  be  paid  off,  with  interest  to  date  tl   the  offices  of  the 
Company,  15,  St.  Helen  January  1st. 

ELMORE'S  PATENT  COPPER  DEPOSITING  COMPANY  (LIMITED  .—The 
accounts  of  this  '  lompany  for  the  year  ended  June  30th  last  show  a 
£10,435,  increasing  the  debit  balance  to  £31,953. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  the  23rd  in 
amount  for  the  corresponding  wei 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  LIMITED).— 
This  Com;.-,,    Li    .  i,  ve  in  Kio  de  Janeiro 

"26th.    Bud        . 
signed  l.\   i  Republic  on  Christmas  Hay." 

The  traffic  receipts  for  the  week  ending  December  21, 1894,  after  dei 
ing  17  per  cent,  ol   the  gross  receipt  U  Platinu 

Brazilian  Telegraph  Company    Limited  .  were  £3,141. 
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COiMPANIES'        SHARE        LIST. 
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Dec.  19. 
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£75,000 
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70.000 
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£95,100 
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150  000 

£190,000 

17,000 

37,548 

£100,000 

£100,000 
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£214,800 
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6% 
6% 

n 

6% 


3/4 

1/0 
6% 
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10  0 
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TELECRAPHS. 

Anglo- American    

Do.      Preferred 

Do.      Deferred   

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer). 
Brazilian  Submarine  

Do.      5  per  Cent.  Bjnds  (2nd  Series,  1906)  . 

Commercial  Cable  Capital  Stock    

Cuba  Submarine   

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4J  '■;  Debentures  of  £50  each 

Dh  ect  United  States  Cable,  1877    


Do.      6  per  Cent.  Preference  

Do.      4  per  Cent.  Mort.  Debenture  Stock    

Do.      5  per  Cent.  Debentuies,  1899 

Eastern  Extension   ..    

Do.      4  per  Cent,  Debenture  Stock 

Do.  5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900.... 
Eastern  ami  S.  African  5  p.  Cent.  Mor.  Deb.,  1900. . 

Do.      iX  Mortgage  Debentures,  1909  (regd.)  .. 

Do.      4%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1S83  issue 

Indo-European    

London  Platino-  Brazilian     

Do.      6  per  Cent   Debentures   

Pacific  European  Tel. 4?  Guar. Debs. "Red"  1942  .. 

Renter's  

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       xd 

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

'      Do.      5  per  Cenf.  Debentures,  1917  (red.) 
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Do.      5  per  Cent.  Cumulative  Preferred 
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Do.      6  per  Cent.  Debs.,  Series  "A"  1910  ..  .. 

Do.      e  %  Mort.  Debs.,  Series  "B"  1910   
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Do.      6  per  Cent.  Sterling  Bonds  (red.) 
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Chili  Telephone  (fully  paid)     

Consolidated  Telephone  Const.  &  Maintenance 

Oriental  Telephone  and  Electric  (fully  paid). . . 

National       

Do.      6  per  Cent.  Cuinulitive  1st  Pref.      

Do.      6  J  Cumulative  2nd  Pref.  (fully  paid) 
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Do.      Debenture  Stock,  4J%  (red.)  

United  River  Plate ' 
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NOTES. 


We  gladly  take  this  opportunity  of  thanking  the  central 
station  engineers  and  others  who  have  rendered  possible  all 
the  statistical  gymnastics  and  tables  and  maps,  which  appear 
in  our  present  issue,  by  courteously  and  promptly  supplying 
ua  with  the  necessary  data  corrected  up  to  date.  We  can  only 
hope  that  the  uses  we  have  made  of  the  figures  supplied  will 
prove  of  some  interest  and  assistance  to  the  suppliers. 


Whether  Sunday's  explosion  in  the  Euston-road  was 
indirectly  caused  by  the  electric  supply,  by  the  mere  existence 
of  a  conduit  into  which  gas  could  penetrate  and  be  ignited 
non-electrically,  or  whether  it  was  more  intimately  con- 
nected with  the  electric  supply,  and  was  due  to  ignition 
of  an  explosive  mixture  by  an  electric  spark,  can  hardly  be 
settled  even  by  a  Board  of  Trade  Inquiry.  In  some  respects 
this  accident  is  of  greater  importance  than  the  recent  one  in 
Cannon-street,  since  it  appears  to  be  attributable  to  no  mistake 
or  carelessness,  but  occurred  during  the  ordinary  conditions 
of  working.  Some  means  are,  we  understand,  provided  for 
ventilating  the  St.  Pancras  conduits,  but  no  account  of  the 
method  has  been  divulged.  Prof.  Henry  Eobinson,  the  con- 
sulting engineer  to  the  St.  Pancras  Vestry,  alluded  to  it  at 
a  meeting  of  the  Society  of  Arts,  but  declined  to  describe  it. 
Gas  has  been  found  in  other  low-pressure  conduits,  and  occa- 
sionally in  large  quantity  in  the  Notting  Hill  district,  but 
regular  inspection  and  careful  ventilation  have  prevented  any 
accidents. 


The  nature  of  the  gas  must  remain  unsettled  for  the  pre- 
sent. Ordinary  coal  gas  can  be  completely  deodorised  by 
filtering  it  through  a  few  feet  of  certain  soils,  and  cases  of 
fatal  poisoning  have  been  due  to  such  a  removal  of  the  warn- 
ing smeD.  The  evidence  against  the  gas  company  not  being 
complete,  though  one  of  the  company's  inspectors  reported  an 
escape  in  the  immediate  neighbourhood  about  a  fortnight  ago, 
the  next  most  common  gas  has  been  chosen  by  newspaper 
paragraphists  to  account  for  the  explosion.  Marsh  gas 
undoubtedly  exists  in  sewers  ;  but  a  little  further  evidence 
that  an  explosive  mixture  can  escape  from  a  sewer  into  a 
neighbouring  conduit  is  required.  Ordinary  sewer  gas  is,  of 
course,  perfectly  harmless,  as  far  as  explosion  is  concerned. 
V\  hen  bubbles  of  hydrogen  have  been  actually  seen  in  forma- 
tion by  electrolysis  between  the  conductors  in  a  conduit,  we 
shall  be  ready  to  admit  that  leaky  gas  pipes  are  not  always  to 


blame.  But  we  cannot  wait  until  the  physical  properties  of 
sewer  gas  have  been  investigated,  or  until  a  genuine  case  of 
explosive  electrolytic  gases  has  been  discovered.  In  the  mean- 
time the  public  naturally  want  somebody  to  do  something. 
If  the  regulations  already  provided  by  the  Board  of  Trade 
for  public  safety  under  the  Electric  Lighting  Acts  are  not 
sufficient,  others  can  be  easily  added  ;  but,  before  this  is  done, 
serious  attention  must  be  paid  to  systematic  ventilation. 
The  questions  as  to  whether  the  gas  gets  into  the  conduits 
from  leaky  gas  mains  or  as  to  how  the  spark  is  produced  are 
of  minor  importance.  As  we  go  to  press  we  learn  that  the 
inevitable  Board  of  Trade  Inquiry  is  to  be  held  on  Thursday 
next.  This  Inquiry  will,  no  doubt,  thoroughly  ventilate  the 
whole  question,  would  that  it  could  do  the  same  for  the  conduits. 


The  insulation  of  the  St.  Pancras  mains  cannot  be  so  high 
that  a  permanently  large  difference  of  potential  can  be  main- 
tained between  the  conductors  and  the  earth,  and  it  would  be 
interesting  to  investigate  whether  any  combination  of  condi- 
tions that  could  exist  in  practice  could  enable  a  continuous 
200  or  300-volt  supply  to  produce  a  static  or  other  spark 
which  would  ignite  an  explosive  gas  mixture. 


The  Brighton  Corporation  are  to  be  congratulated  on  their 
street  lighting,  for  several  reasons.  They  have  made  a  success 
from  a  practical,  a  financial,  and  an  engineering  point  of  view. 
The  light  is  ample,  the  cost  is  but  little  more  than  gas,  and 
five  lamps  are  run  in  series  on  the  mains.  But  most  heartily 
are  they  to  be  congratulated  for  their  proposal  to  terminate 
two  of  their  contracts  with  the  gas  company,  and  for  their  re- 
commendation of  the  adoption  of  arc  lighting  in  the  principal 
roads  and  streets.  The  effect  of  the  light  steel  tube  arches 
across  the  streets  will  be  watched  with  interest,  and  we  hope 
that  the  Corporation  will  have  no  difficulty  in  obtaining  the 
necessary  permissions.  For  narrow  streets  such  a  system 
seems  excellent.  Mr.  Wright,  in  the  report  which  we 
recently  published,  proposes  to  use,  for  certain  wide  streets,  a 
standard  "  having  a  graceful  curved  arm  or  bracket  from  which 
the  lamp  would  be  suspended."  The  lamp  posts  "  designed  at 
Munich,"  probably  "made  in  Germany,"  and  used  at  Oxford, 
arc  tolerably  graceful,  but  this  without  a  graceful  curved  arm. 
These  standards  were  in  1892,  and,  as  far  as  we  know,  still  arc 
better  than  anything  else  of  the  kind.  The  curve  generally 
adopted  in  these  cases  is  a  semicircle — a  curve  which,  in  the 
hands  of  a  skilful  designer,  may  be  sufficiently  disguised  to 
pass  for  something  graceful.     An  almost  invariable  custom  is 
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to  hang  the  lamp  from  an  eye  to  the  extremity  of  a  curved 
arm ;  bracket  is  not  the  word.  An  arc  lamp  is,  as  a  rule,  a 
rather  elongated  affair,  and  this  mode  of  suspension  generally 
adds  some  three  to  five  feet  to  the  total  height  of  the  standard, 
as,  for  example,  at  Ealing.  Why  not  ask  the  designer  for 
a  real  bracket,  provided  with  'a  ring  seat  for  the  lamp  ? 
Let  the  globe  hang  below  the  ring,  and  the  hood  stand 
above  it.  The  wind  pressure  due  to  a  rigid  lamp  ought 
to  give  no  trouble.  Seeing  how  much  engineers  do  to 
disfigure  their  country,  some  pains  might  be  taken  where 
there  is  an  opportunity  for  a  little  ornament. 

We  reprint  this  week  a  Paper  on  "  The  Production  of 
Rotary  Magnetic  Fields  by  a  Single  Alternating  Current," 
read  before  the  American  Institute  of  Electrical  Engineers  by 
Mr.  Gutmann.  The  author  claims  to  have  devised  a  system  of 
motor  winding  by  means  of  which  a  self-starting  synchronous 
motor,  which  will  work  on  an  ordinary  one-phase  alternate 
current  circuit,  can  be  obtained.  The  Paper  has  the  double 
merit  of  being  well  illustrated  and  of  freedom  from  the 
abstruse  and  irrelevant  mathematics  with  which  Papers  on 
kindred  topics  are  frequently  accompanied.  At  the  same  time 
it  must  be  noticed  that  the  Paper  confessedly  deals  only 
with  an  incompletely  developed  invention  ;  and  practical 
men  will  observe  that  it  is  unaccompanied  by  any  results  of 
actual  tests  under  working  conditions.  When  Mr.  Gutmann's 
system  of  motor  winding  and  connections  has  borne  the  brunt 
of  practical  work,  starting  and  running  motors  on  full  loads 
without  complicated  starting  gear,  condensers  or  choking  coils, 
it  will  be  quite  soon  enough  to  venture  the  opinion  that  his 
principle  contains  "the  germ  for  the  ideal  distribution  of 
power."  All  that  can  be  said  at  present  is,  that  some  such 
motor  as  that  claimed  to  have  been  invented  by  Mr.  Gutmann 
is  badly  wanted. 

It  is  not  often  that  any  scientific  discovery  invested  with 
potential  importance  is  made  without  someone  arising  who  has 

"  done  it  before -long  ago."      Sometimes  the  antetypical 

inventor  has  done  it  before  with  success ;  but  occasionally  he 
comes  forward  with  the  jeremiad  that  he  did  it  before  and 
found  it  a  failure.  To  this  latter  class  belongs  a  Mr.  C.  J. 
Reed,  of  America,  who  advances  the  double  claim  to  have 
anticipated  Dr.  Borchers'  work  in  the  construction  of  a 
carbon-consuming  battery,  and  to  have  proved  that  this  same 
"  carbon-consuming "  battery  really  consumes  nothing  else 
but  copper.  Even  the  most  conservative  scientist  must,  we 
think,  have  hailed  Dr.  Bouchers'  curious  cell  as  a  step  in 
the  direction  of  a  practicable  carbon  battery  ;  and  it 
is  a  great  disappointment  to  havo  Mr.  Reed's  chemistry, 
which  we  publish  this  week,  hurled  against  it,  since  if  his 
conclusions  are  well  founded,  the  solvent  for  carbon,  either 
solid,  liquid,  or  gaseous,  which  will  liberate  its  energj  of 
oxidation  electrically,  remains  yet  to  be  discovered;  and 
i ontinue  to  be  content  with  their  old  waste- 
ful furnaces  and  the  pessimism  of  thermodynamics. 


h  will  be  remembered  that  Dr.  Bobohxbb  endeavoured  to 
realise  the  principle     Laid  down  bj  Prof.  Ostwald  regarding 


the  direct  production  of  electrical  energy  from  fuel  by  causing 
the  combination  of  carbon  monoxide  and  oxygen  to  take  place 
in  the  presence  of  cuprous  chloride  acting  as  an  intermediary 
and  electrolyte.  Mr.  Reed  denies  that  the  production  of 
current  observed  by  Dr.  Bokchees  was  due  to  the  oxida- 
tion of  carbon  monoxide,  and  asserts  that  it  was  obtained 
at  the  expense  of  the  copper  electrodes  employed  in  the 
experiment.  He  remarks  with  some  cogency  that  carbon 
should  be  capable  of  replacing  copper  as  a  material  for 
the  electrodes  throughout  the  combination,  and  considers 
that  its  substitution  would  negative  the  conclusions  drawn 
by  the  German  electrician.  The  situation  at  present  is  noj; 
susceptible  of  useful  argument,  as  the  facts  are  not  agreed 
upon.  Direct  assertion  is  met  by  equally  direct  denial.  The 
matter  is  not  a  difficult  one  to  decide  by  experiment,  and 
until  further  evidence  is  adduced,  opinion  must  lean  towards 
the  view  best  supported  by  actual  recorded  observation,  which, 
it  appears  to  us,  is  that  held  by  Dr.  Bouchers.  One  small 
statement  at  the  end  of  Mr.  Reed's  Paper  requires  comment. 
He  seems  to  have  been  unable  to  obtain  evidence  of  the  direct 
combination  of  oxygen  and  hydrogen  in  an  ordinary  gas 
battery  when  the  gases  were  prepared  by  other  than  electro- 
lytic means.  There  are  too  many  affirmative  results  to 
permit  this  single  negative  statement  to  be  regarded  as  con- 
clusive. The  Mond  gas  battery,  using  hydrogen  from  water 
gas,  is  a  case  in  point. 

Our  invaluable  and  usually  well-informed  friend,  Whitaker't 
Aim <ni nek,  departs  from  its  customary  accuracy  in  the  brief 
paragraph  which  it  devotes,  this  year,  to  "  Electrical  Mea- 
sures." To  begin  with,  it  gives  an  obsolete  definition  of  the 
ohm.  "The  practical  unit  of  resistance,  called  the  Ohm,"  it 
says,  "is  the  one  on  which  all  the  others  depend,  and  is 
defined  as  the  resistance  offered  by  a  column  of  mercury  106 
centimetres  long,  and  one  square  milhmetre  in  section,  at  the 
temperature  of  melting  ice."  As  a  matter  of  fact,  the  dimen- 
sions of  the  standard  mercury  column  are  not  now  defined  in 
terms  of  the  length  and  section,  but  in  terms  of  the  length 
and  mass  of  the  column.  But  let  that  pass.  What,  however, 
are  we  to  make  of  the  following  definition  of  the  volt  ? — "  A 
Volt  would  define  a  current  having  an  electromotive  force 
capable  of  moving  a  mass  of  one  gramme  through  a  length  of 
one  centimetre  in  one  second."  This  is  but  a  delirious  tangle 
of  things  C.G.S.  We  hope  our  perennial  library  companion 
will  be  electrically  up  to  date  when  next  it  appears. 


New  Year's  Honours.  —Amongst  the  recipients  of  New  Year's 
bonours  is  Mr.  J.  C.  Lamb,  CM. (I.,  Assistant  Secretary  to  the 
Post  '  Iffioe,  who  is  to  be  a  C.B. 

The  Vienna  Telephone  Exchange.  The  Vienna  Telephone, 
winch  has  about  U.OOO  oonneotions,  was  taken  over  ou  New 
Year's  Hay  by  the  Telephone  Department  of  the  Post  and 
Telegrapb  I  >Hice. 

Institution  of  Civil  Engineers.  The  2nd  inst,  was  the 
seventy  seventh  anniversary  of  the  establishment  of  tho  Insti- 
tution of  Civil  KngineeiH,  which  was  founded  for  the  general 
advancement  of  meobanioal  science.  It  now  numbers  1,846 
members,  3,647 assooiate  members,  359  associates,  17  honorary 
members,  and  ~'.>l  students,  making  a  total  of  6,660  of  all 
classes. 
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The  Welsbach  Light  v.  the  Glow  Lamp. —  In  the  Cliohy 
sector,  in  Paris,  only  five  electrical  consumers  have,  says  the 
Gas  World,  abandoned  electricity  in  favour  of  tlie  Welsbach 
light,  while  two  have  moved  in  the  contrary  direction. 

Interurban  Telephony  in  Switzerland. — The  Swiss  Budget 
for  1895  contains  an  item  of  £5,320  for  a  telephone  trunk  line 
connecting  Geneva  with  Zurich,  and  an  item  of  £2,120  for  tele- 
phonically  connecting  Lucerne  and  Basle,  In  1896  Geneva  is 
to  be  telephonieally  connected  with  Basle. 

Cable  Interruptions  : —  Date  of  Interruption. 

Latakia-Cyprus   Nov.  27,  1894. 

Aden-Zanzibar     Dec.  21,  1894. 

Cada-Tenerifie    Dee.  26,  1894. 

i     igkong-Macao         Dee.  31,  1894. 

During  the  interruption  of  the  Cadiz-Teneriffe  Cable  telegrams 
for  Senegal  can  only  be  forwarded  by  the  Eastern  Company's 
route,  via  St.  Vincent.  Messages  for  the  Canary  Islands  can 
also  be  sent  by  the  same  route. 

Electric  Lighting  in  Munich. — The  electric  lighting  of 
Munich,  remarks  a  gas  contemporary,  bids  fair  to  be  the 
largest  undertaking  of  the  kind  in  Germany.  "  The  mere 
lists  of  the  streets  lit  up  by  the  electric  light  is  a  very 
long  one."  Naturally ;  since  the  streets  are  in  German 
nomenclature. 

Electropathic  Belts. — -We  regret  to  find  that  The  Times  has 
renewed  the  insertion  of  advertisements  relating  to  so-called 
electropathic  belts.  The  good  work  done  by  a  contemporary  in 
exposing  the  true  character  of  these  contrivances  is  thus  in  a 
great  measure  neutralised,  and  it  says  little  for  the  public 
spirit  of  the  proprietors  of  a  great  and  powerful  organ  of  the 
Press  that  they  should  be  so  easily  tempted.  Without  the  aid 
of  the  daily  Press  such  nostrums  would  speedily  die  a  natural 
death. 

The  Berlin-Memel  Telephone  Trunk  Line. — The  Berlin- 
Memel  telephone  trunk  line  came  into  operation  on  New  Year's 
Day.  The  Elektrottchnisclie  Zeitschrift  points  out  that  whilst 
the  railway  distance  between  the  capital  and  Memel  is  only 
some  511  miles,  the  telephonic  distance  is  632  miles.  It  is 
pointed  out  that  the  successful  working  of  this  line  shows  that 
telephone  lines  connecting  Berlin  with  the  most  distant  towns 
in  the  empire  can  be  erected  and  worked  satisfactorily  without 
any  of  the  extraordinary  means  considered  essential  for  the 
New- York-Chicago  line.  The  Berlin-Memel  line  is  of  4'5mm. 
bronze  wire  throughout. 

Australian  Cable  Contracts. — A  cable,  dated  Melbourne, 
January  3rd,  states  that  an  Intercolonial  Conference  will  be 
held  on  February  12th  to  consider  the  situation  created  by  the 
decision  of  the  Victorian  Government  to  withdraw  from  the 
guarantee  given  to  the  Eastern  Extension  Telegraph  Company 
by  all  the  Australasian  Colonies,  except  (Queensland,  and  in 
virtue  of  which  the  charges  for  cable  messages  were  materially 
reduced.  The  Postmaster-General  expresses  the  opinion  that 
the  Colony's  withdrawal  from  participation  in  the  cable  subsidy 
will  not  render  it  necessary  for  the  Company  to  raise  the  tariff 
for  the  transmission  of  messages  to  the  old  figure.  Pressure  is, 
however,  being  brought  to  bear  by  New  Zealand  and  the  other 
Colonies  to  induce  the  Victorian  Government  to  reconsider  their 
decision. 

A  Works  Electric  Locomotive. — Electricity,  of  New  York, 
and  formerly  of  Chicago,  says  that  a  firm  of  tinplate  manufac- 
turers in  Maywood,  111.,  are  using  in  their  factory  an  electric 
locomotive  deriving  its  propelling  power  from  a  storage  bat- 
tery. The  locomotive  is  5ft.  in  length,  30in.  in  width,  and 
44in.  in  height.  Its  weight  is  about  5,0001b.  The  battery 
consists  of  24  of  the  so-called  "  chloride  "  cells,  and  is  charged 
on  the  premises  from  a  generator  which  is  also  used  for  supply- 
ing power  to  motors  running  machines  in  various  portions  of 
the  plant.  The  locomotive  has  displace  1  hand  labour  in  pull- 
ing small  cars  loaded  with  tin  plate  from  one  part  of  the 
factory  to  another.  The  plant  consists  of  a  number  of  detached 
buildings,  and  the  magnitude  of  the  operations  compelled  the 
adoption  of  some  sort  of  mechanical  power  in  transferring  the 
heavy  material  between  the  several  departments. 

Municipal  Railways — A  step  in  the  direction  of  municipal 
railways  will,  says  the  Manchester  Guardian,  be  brought 
before  Parliament  for  its  consideration  next    session,  when  a 


proposal  will  be  made  to  authorise  the  London  County  Council 
and  the  City  Corporation  to  enter  into  contracts  for  the  con- 
struction, management,  and  maintenance  of  the  Epping  Forest 
Railway  authorised  last  session,  to  contribute  funds  towards 
the  making  of  the  railway,  and  to  hold  shares  in  the  under- 
taking. The  Bill  only  went  through  last  year  after  consider- 
able controversy  with  the  County  Council,  who  sought  to 
impose  upon  the  promoters  onerous  conditions  with  respect  to 
the  running  of  workmen's  trains  and  the  charging  of  cheap 
fares,  and  the  Company,  in  the  event  of  the  present  Bill  being 
rejected,  have  deposited  an  alternative  proposal  for  the  aban- 
donment of  the  line.  The  present  authorised  capital  of  the 
Company  is  £2,100,000  by  shares  and  £700,000  by  borrowing 
powers,  and  it  is  proposed  to  increase  these  amounts  by  £21,000 
and  £70,000  respectively. 

A  Wire-Wound  Flywheel. — The  following  description  of  a 
heavy  flywheel  composed  of  wire  appears  in  the  American 
Manufacturer  : — "  Amongst  the  most  recent  and  novel  applica- 
tions of  wire,  perhaps  none  has  greater  interest  to  the  mecha- 
nical world  than  that  presented  by  the  new  wire  flywheel  lately 
erected  at  the  Mannesmann  Tube  Company's  Works,  Germany. 
Heavy  flywheels  driven  at  high  velocities  obviously  present 
dangers  of  breaking  asunder  from  the  great  centrifugal  force 
developed.  The  wheel  at  the  factory  mentioned  consists  of  a 
cast  iron  hub  or  boss,  to  which  two  steel  plate  discs  or  checks, 
about  20ft.  in  diameter,  are  bolted.  The  peripheral  space 
between  the  discs  is  filled  in  with  some  70  tons  of  No.  5  steel 
wire,  completely  wound  round  the  hub,  and  the  tensile  resist- 
ance thus  obtained  is  far  superior  to  any  casting.  This  huge 
flywheel  is  driven  at  a  speed  of  240  revolutions  per  minute,  or 
a  peripheral  velocity  of  about  2  8  miles  per  minute  (250ft.  per 
second,  approximately),  which  is  nearly  three  times  the  average 
speed  of  any  express  train  in  the  world.  The  length  of  wire 
upon  such  a  constructed  flywheel  would  be  about  250  miles." 

Patents  Expiring  This  Year. — The  following  is  a  list  of  the 
leading  electrical  patents  expiring  during  1895  : — 


Datedl881. 

No. 

Name. 

Subject  of  Patent. 

Jan 

11 

23 

28 

26 

28 
10 
7 

21 
18 
10 

29 

11 

28 

129 

768 

783 

1,802 

1,835 
2,038 
2,989 

3,189 
3,599 
3,926 

4,202 

4,409 

5,702 

Feb. 

Feb. 

Apr. 

Apr. 
May 

July 

July 
Aug. 
Sept. 

Sept. 

Oct. 

T.  A.Edison 

J.    Perry  and    YV.    E. 
Ayrton. 

pasted  plate. 

Lamp  filament  joint,  by 
plating. 

Electric  traction,  buried  con- 
ductor and  block  system. 

Screw  lamp  holder  and  lead 
fuse. 

C.  F.  Brush  

R.  J.  Gulcher   

J.  Hopkinson    ... 

Coupling  two  or  more  mo- 
tors in  series  or  parallel 
for  varying  the  speed  of 
vehicles. 

The  Maxim  glow  lamp. 

The  Lever  arc  lamp. 

roughened  and  indented. 

Lamp  filament  jointing  by 
flashing. 

Vulcanised  bitumen  for 
cables. 

Lampholder  for  bottom- 
loop  lamps. 

T.  O.  Callender    ,.. 
J.  W.  Swan  

Polyphase  Current  Distribution  in  a  French  Factory. — At 
a  recent  meeting  of  the  Societe  des  Electriciens  M.  P.  Boucherot 
described  an  interesting  Brown  polyphase  plant  laid  down  at 
the  works  of  the  Weyher-Richemond  Company  at  Pantin.  The 
plant  comprises  three  two-phase  generators  driven  by  a  hori- 
zontal engine.  Some  of  the  machinery  is  driven  direct  by 
individual  motors  ;  but,  with  a  view  of  making  some  use  of  the 
existing  shafting,  groups  of  machinery  are  driven  from  the  shaft- 
ing by  belts,  the  shafting  itself  being  driven  by  a  45-n.r.  elec- 
tric motor.  The  average  power  demanded  at  the  Pantin  works 
is  about  260  n.r.,  and  the  efficiency  between  dynamo  terminals 
and  the  work  is  of  the  order  of  72  per  cent.  M.  Boucherot  laid 
emphasis  upon  the  interesting  fact  of  a  company  which  manu- 
factures both  continuous  and  alternate  current  plant,  giving 
preference  to  a  two-phase  system  of  distribution  in  its  own 
factory,  where  the  distance  to  be  traversed  is  not  more  than 
200  metres,  and  the  voltage  only  110.     A  two-phase  distribu- 
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tion  was  chosen  in  preference  to  one  of  three  phases  on  account 
of  its  greater  simplicity,  and  the  possibility  it  affords  of  running 
the  motors  off  the  lighting  circuits  without  too  much  dis- 
turbance. 

Junction-Box  Explosion  in  the  Euston-road. — In  the  early 
hours  of  Sunday  morning  an  explosion  took  place  between 
Endsleigh-gardens  and  Gower-street,  on  the  south  side  of 
Euston-road,  whereby  about  40  yards  of  pavement  were  dis- 
placed and  the  cover  of  a  large  man-hole,  with  several 
flagstones,  were  blown  into  the  air.  Two  pedestrians  who 
were  passing  at  the  time  were  injured  and  had  to  be  con- 
veyed to  University  College  Hospital,  close  by.  Major  Cardew 
has  made  an  inspection  on  behalf  of  the  Board  of  Trade.  It 
is  curious  that  on  January  12th  last  a  similar  accident  took 
place  in  Endsleigh-gardens,  about  100  yards  from  the  spot 
where  this  explosion  occurred.  It  is  not  thought  that  the 
explosion  has  been  caused  by  sewer  gas.  That  it  was  due  to  an 
accumulation  of  coal  gas,  however,  is  considered  very  probable. 
Another  theory  is  that  some  water  must  have  penetrated 
through  the  lid  of  the  culvert  and  dropped  on  to  the  exposed 
copper,  thus  causing  a  spark,  which  ignited  some  gas  in  the 
aperture.  An  inspector  says  that  he  reported  an  escape  of 
gas  in  the  immediate  neighbourhood  about  a  fortnight  ago. 
Mr.  J.  Bamett  Simmons,  writing  from  18,  Endsleigh-gardens, 
says:  "For  the  second  time  this  year  our  household,  in 
common  with  many  others,  has  been  disturbed  by  a  violent 
explosion,  caused,  as  I  understand,  by  the  contact  of  the  gas 
with  the  electric  light.  This  time  a  considerable  portion  of 
the  pavement  in  Euston-road  has  been  torn  up.  Is  it  not 
time  that  the  Department  of  the  State  responsible  for  the 
lighting  of  the  Metropolis  should  take  steps  to  prevent  any 
future  recurrence  of  the  alarming  event  in  question  ? " — Major 
Cardew  has  written  to  Mr.  Pycraft,  vestry  clerk  of  St.  Pancras, 
announcing  that  the  Board  of  Trade  proposes  to  hold  an 
Inquiry  into  the  facts  relating  to  the  accident  on  Thursday 
next,  the  10th  inst. 

Electric  Communication  with  Lighthouses. — The  Plymouth 
Chamber  of  Commerce  had  under  consideration  last  week  the 
subject  of  electric  communication  with  lighthouses.  Mr.  K. 
Bayly  proposed  that  a  memorial  be  forwarded  to  the  Board  of 
Trade  with  a  request  that,  following  the  recent  stranding  of 
the  "Dunottar  Castle"  on  the  Eddystone  reef,  steps  may  be 
taken  immediately  to  establish  electric  communication  between 
lighthouses  and  the  shore.  He  said  it  was  providential  that  the 
stranding  of  the  "  Dunottar  Castle  "  was  not  attended  by  great 
loss  of  life.  Had  not  the  sea  been  smooth  and  the  tide  rising 
there  would  have  been  an  awful  calamity.  Twenty-five  years  ago 
the  "  Schiller  "  was  wrecked  at  Scilly  in  almost  precisely  similar 
circumstances,  the  only  difference  being  that  the  tide  was  then 
falling,  and  as  it  fell  the  sea  became  troubled.  By  that  wreck 
331  lives  were  lost,  and  at  the  coroner's  inquest  on  the 
victims  the  jury  declared  that  if  the  Bishop  Lighthouse  had 
been  in  telegraphic  communication  with  the  shore  not  one  life 
need  have  been  lost ;  but  to  this  day  there  was  no  telegraphic 
communication  with  the  Bishop  Lighthouse,  nor  was  there  any 
cable  to  the  Eddystone.  It  was  true  that  the  Trinity  House 
authorities  had  given  notice  of  their  intention  to  establish 
■electric  communication  between  certain  lighthouses  and  the 
shore,  but  at  the  present  rate  of  progress  the  work,  which 
might  be  done  in  two  years,  would  not  be  done  in  20.  Then' 
was  provision  at  the  Eddystone  for  a  signalling  stall'.  A  mer- 
cantile signalling  station  there  would  pay  as  a  commercial 
inve   'ment         Mi     I',.  II. iiny    thought     it     unwise    to   suggest   that 

the  electric  cable  sin mid  be  used  (or  signalling  passing  vessels, 
because  the  Trinity  Brethren  held  the  view  that  if  lighthouse 
men  undertook  signalling  dunes  their  other  work  might  be 
neglected.  Mr,  Bayly  replied  that  veasels  oould  signal  a  mes- 
sage to  any  lighthouse  along  the  ooasts  of   Denmark,  France, 

Holland,    and,    indeed,    of    most,   civilised   countries,  and   il   was 

not  to  the  credit  of  the  Trinity  Board  thai  Buoh  facilities  did 
not  exist  along  the  coast  of  England.  The  resolution  was 
ultimately  adopted  unanimously. 

Interdependence  of  Patents.  —  In  an  inter,  sting  article  on 
tin  above  Bubji  ot  in  the  Late  Timet  of  the  29fch  ult,  "  G.  B.  E." 

rem  irks:  Mo  ill  lead's  aetion  against  tliet  'ommereial  Cable  Com 
pany  was  one  of  extre interest,  as  it  related  to  Muirhoad's  sys- 


tem of  duplex  telegraphy,  whereby  two  messages  can  be  des- 
patched in  contrary  directions  along  the  same  wire.  So  far  as 
the  law  point  is  concerned  the  case  is  comparatively  simple. 
Muirhead  took  out  an  English  patent  in  1876  for  duplex 
telegraphy,  and  in  1880  took  out  a  United  States  patent 
also  for  duplex  telegraphy.  The  14  years  of  the  English 
patent  ran  out  in  1890;  whilst  the  American  patent  would 
run  for  the  full  17  years  (namely,  to  1897)  unless  cut 
short  by  reason  of  the  expiry  of  the  English  patent.  By 
the  United  States  law  the  United  States  patent  would 
expire  with  the  British  patent,  supposing  it  covers  the  same  in- 
vention. The  simple  point,  therefore,  came  to  this,  Was  the 
United  States  patent  of  1880  the  same  as  the  British  patent  of 
1876  1  The  judge  of  first  instance  held  that  the  two  were  differ- 
ent, and  now  the  Appeal  Court  held  (Lord  Esher  dissenting) 
that  the  two  inventions  were  substantially  the  same.  The  result 
of  the  litigation  is  that  there  is  a  balance  of  judicial  decision 
in  favour  of  each  litigant.  Although  the  action  is  nominally 
for  £3,500,  the  amount  in  dispute  is  about  ten  times  that  sum. 
If  the  United  States  patent  is  in  force  the  Commercial  Cable 
Company,  who  are  licensees,  will  have  to  pay  royalties  until  the 
end  of  the  seventeen  years.  The  case  will  accordingly  be  the 
subject  of  appeal  to  the  House  of  Lords.  A  case  which  brings 
into  discussion  United  States  law  is  of  interest  ;  and  although 
the  United  States  law  is  regulated  by  their  revised  statutes,  it 
is  possible  to  see  that  the  underlying  principles  are  common  to 
both  countries.  Those  persons,  however,  who  have  to  deal 
with  patent  procedure  in  Washington  know  that  there  is  often 
a  great  apparent  difference  between  British  and  United  States 
specifications  for  the  same  invention.  This  is  the  case  par- 
ticularly with  the  claims  ;  and,  consequently,  too  much  reliance 
cannot  be  placed  on  apparent  differences  between  the  United 
States  and  British  specifications.  The  decision  of  the  majority 
of  the  Court  of  Appeal  will  be  found  to  be  correct. 

Light  Railways. —  In  case  the  following  letter,  signed  Thos. 
Barrett  Lennard,  jun.,  Horsford  Manor,  December  27th,  which 
appeared  in  The  Times  of  Monday,  should  prove  too  much  for 
any  of  our  readers  interested  in  light  railway  construction, 
we  print  its  antidote  below  it : — 

TO    THE    EDITOR    OF   THE    TIMES. 

Sir  :  There  has  been  a  good  deal  of  correspondence  of  late  in  The  Times 
as  to  light  railways,  but  most  of  it,  I  think,  from  engineers,  and  little  or 
none  from  practical  farmers.  I  have  the  misfortune  to  be  one  of  the 
latter  class,  and  I  feel  sure  that  the  construction  of  light  railways,  like 
many  other  panaceas  advocated  ostensibly  for  our  assistance  by  people  who 
do  not  farm,  will  be  of  no  use  to  us  ;  but  that,  on  the  contrary,  if  light 
railways  are  constructed  out  of  public  funds,  they  will  only  add  to  our 
burdens  in  the  shape  of  increased  rates,  or,  if  constructed  by  private  enter- 
prise, will  pay  no  dividends,  provided  that  the  promoters  rely  upon  us 
farmers  for  support.  I  say  this  for  the  following  reasons  : — First,  farmers 
only  carry  produce  to  market  at  comparatively  rare  intervals  ;  as  a  rule 
only  corn"  or  sometimes  hay  and  straw,  and  rarely  roots.  Secondly,  farmers 
must  keep  for  the  work  of  the  farm  more  horses  than  they  require  in  the 
winter,  and  their  carrying  out  produce  during  that  season  keeps  these 
horses  which  are  over  and  above  those  required  .luring  the  rest 
of  the  year  in  occupation.  Thirdly,  farmers'  crops  are  bo  scattered 
about  a  farm  that  no  light  railway  could  tap  each  part  of  each  field 
where  the  crop  is  stacked  or  clamped,  as  the  case  may  lie.  and  therefore 
the  crops  would  still  require  to  be  carted  to  the  light  railway,  and  then 

would  arise  tl isl   of  transhipment.     Fourthly,  farmers' produce  is  not 

sold  to  be  delivered  at   one  central  depot,  but  has  to  1.,- conveyed  to  the 

warehoui f  cad,  individual  buyer,  and  thus  a  fresh  transhipment  would 

be  required  on  arrival  at  the  terminus  of  tbe  light  railway.  Fifthly,  the 
.  .,,,,,.  ,,i  these  parte  at  least,  is  for  the  farmei  to  can  his  produce 
to  tl,.  buyers'  warehouse,  and  then  to  pick  up  a  return  load  of  cake, muck, 
coal,  oi  what  may  be  most  required  at  home,  and  this  return  load  probabh 
comes  from  a  different  part  of  the  town  to  that  at  which  he  has  deposited 
1,,    i    ,.i  ,.i  | mm, luce.     For  em  incc  -.  lawyei  s,  and  Pai  liamentarj  agents, no 

doubt   li  In   railways  would   be  i I  valuable;  but  on  behalf  of  the  rate 

payin    farmei     on  whose    houldei     the  fees  of  these  gentlemen  and_  the 
other  burdens  incident   to  the  construction  and  maintenance  of  the  light 
railwaj  would  no  doubt  fall  as  no  light  burden,  I  say,  "  Help  us  from  our 
friend  . 
The  Great  Eastern  Railway  Company  has  been  approached  by 

Cambridgeshire  landowners  and  tanners,  who  oiler  ti)  provide 
tlio  land  and  money  for  the  construction  of  a  light  railway 
provided  the  Company  works  it  After  inspecting  the  district, 
whiob  is  a  purely  agricultural  one,  with  a  Bparae  population, 
the  line. tors  have  decided  to  make  the  railway  themselves, 
and  to  work  it,  provided  they  get  the  necessary  laud  at  ordi- 
,iii%  agricultural  values,  and  that  it  shall  be  for  the  carriage 

of  goods  only. 
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THE  SERIES  SYSTEM  OF  ELECTRIC  TRACTION  FOR 
AGRICULTURAL  LIGHT  RAILWAYS. 

BY    NELSON    W.    PERRY. 

I  have  been  much  interested  in  the  letter  of  Sir  Courtenay 
Boyle  and  the  discussion  to  which  it  has  given  rise  on  the 
question  of  light  railways  as  reported  in  your  valued  Paper  of 
November  9th.  I  gather  from  this  that  it  is  probable  that  a 
relaxation  of  the  Board  of  Trade  restrictions,  such  as  now 
seem  to  render  such  undertakings  entirely  impossible,  may  be 
granted  in  the  event  of  a  proper  presentation  of  the  case  by 
the  Associated  Chambers  of  Commerce,  &c,  before  whom  Sir 
Courtenay  Boyle's  letter  has  come.  There  seems,  then,  a 
question  whether  or  not  if  these  roads  could  be  constructed 
into  the  agricultural  districts  their  traffic  would  warrant  the 
outlay,  and  several  of  the  speakers  insisted  that  Government 
aid  would  be  required  for  their  establishment. 

While  in  this  country  we  have  had  no  experience  with 
electric  railroads  of  -\(t.  or  3ft.  gauge,  such  as  seem  to  be  in 
mind  in  England,  our  experience  with  the  4ft.  8iin.  gauge  (or 
thereabouts)  has  amply  demonstrated  their  dividend-earning 
capacity,  provided  they  have  not  been  handicapped  by  a  too 
large  fixed  investment  for  the  traffic  of  the  territory  through 
which  they  operate.  Much  territory  adjacent  to  our  larger 
cities,  which  but  a  few  years  ago  was  purely  agricultural  laud, 
has  already  been  subdivided  into  building  lots,  and  much  of  it 
occupied,  so  that  the  roads  that  have  developed  this  property 
are  now  doing  a  profitable  traffic  in  what  was  agricultural 
land.  The  distances,  however,  to  which  these  roads  can  reach, 
without  a  too  great  investment  of  copper  (remembering  that 
the  weight  of  copper  must  increase  as  the  square  of  the  dis- 
tance) has  been,  comparatively  speaking,  so  limited  that  we 
have  no  electric  roads  that  could  be,  strictly  speaking,  classed 
as  agricultural  roads,  or  which  depend  in  any  considerable 
degree,  upon  farm  patronage  for  their  incomes. 

In  the  first  place,  all  of  our  roads  to  the  outlying  districts 
are  but  extensions  of  city  systems  usually  supplied  with  power 
favourably  located  for  city  distribution.  As  the  extensions 
must  necessarily  be  of  the  same  gauge  as  their  urban  portions, 
the  cost  of  construction  in  the  outlying  districts  can  be  but  a 
fraction  less  per  mile  than  that  lying  within  the  city  limits. 
The  location  of  the  power  station  favourable  to  the  city  traffic 
places  it  in  the  most  unfavourable  position  as  regards  the  out- 
lying lines,  limiting  the  distance  to  which  such  roads  can  be 
economically  operated  to,  I  should  say,  seven  miles  as  a  fair 
figure,  beyond  which  it  becomes  more  economical  to  erect  a 
second  power  station,  and  put  on  the  pay  roll  a  duplicate  set 
of  employes,  with  all  that  that  implies,  than  to  put  sufficient 
copper  into  the  circuits  to  reduce  the  drop  in  line  at  greater 
distances  to  a  permissible  figure. 

It  seems  exceedingly  doubtful  if  a  purely  agricultural 
country,  however  thickly  settled  it  may  be,  could  support  a  rail- 
road involving  the  fixed  outlay  required  by  a  standard  track  or 
that  involved  in  sufficient  copper  to  carry  the  current  without 
disastrous  drop  to  the  distauces  required  on  the  one  hand,  or 
the  investment  in  a  duplicate  station  on  the  other.  The 
investment  in  permanent  way  must  be  decreased,  and  the 
suggestion  of  reducing  the  gauge  to  2Jft.  or  3ft.,  and  using  a 
lighter  rail  appeals  to  me  as  being  certainly  in  the  right  direc- 
tion. But  it  seems  to  me  that  another  step  is  also  imperative, 
viz.,  that  the  cost  of  distributing  current  must  be  also  reduced 
in  order  that  such  roads  should  be  self  sustaining.  In  cities 
where  areas  rather  than  distances  are  concerned  the  multiple 
arc  system  has  been  all  but  universally  employed  for  electric 
railways  and  incandescent  lighting,  the  facilities  which  such 
requirements  afford  for  tying  together  such  a  system  by  feeders 
of  comparatively  short  length  having  rendered  it  economical. 
When,  however,  we  come  to  the  arc  light  which  is  distributed 
over  still  larger,  and  more  sparsely  settled  areas,  the  constant 
current  or  series  system  has  had  to  be  resorted  to.  In  fact,  it 
would  seem  that  the  constant  current  method,  if  certain  of  its 
objectionable  features  could  be  removed,  would  be  the  ideal 
one  for  great  distances,  and  especially  so  where  not  only  dis- 
tances but  constantly  varying  aud  shifting  loads  are  concerned 
as  in  electric  traction. 


By  the  multiple  arc  system,  if  we  go  twice  the  distance  we 
must  invest  four  times  as  much  in  copper.  If  three  times  the 
distance,  nine  times  as  much.  The  question  arises,  Will  the 
traffic  at  double  or  treble  the  distance  pay  four  or  nine  times 
as  much  as  the  shorter  haul,  as  it  would  be  required  to  do  to 
[iay  its  share  on  the  outlay  ?  This  question  will  in  every  case 
be  answered  in  the  negative.  As  a  matter  of  fact  the  traffic 
from  the  more  distant  portions  will  pay  a  less  and  less  propor- 
tion of  average  cost  per  mile  as  those  distances  are  greater  and 
greater.  A  limit  is  therefore  soon  reached  beyond  which  every 
additional  mile  becomes  an  increasingly  great  burden  upon  the 
road  until  it  bankrupts  it. 

When  we  come  to  consider  the  distribution  of  current  to 
electric  railways  by  the  constant  potential  method,  we  see  how 
irrational  and  uneconomical  it  is.  Our  conductors  are  neces- 
sarily fixed  in  size.  The  pressure  is  also  fixed,  and  the 
current,  which  is  the  thing  that  must  be  delivered,  is  variable. 
The  conductor  must,  therefore,  be  proportioned  so  as  to  deliver 
the  maximum  current  at  the  further  end  within  an  allowable 
drop.  Such  an  investment  of  copper  is  never  warranted  by  the 
business  at  the  further  end.  It  could  only  be  warranted  by  a 
steady  demand  for  that  maximum  current  at  the  further  end. 
In  practice  this  maximum  load  may  not  occur  at  that  point 
but  once  or  twice  a  day,  and  then  only  last  at  a  few 
minutes  at  a  time.  More  often  on  a  light  road  there  would 
be  no  load  at  the  further  point,  and  the  mean  load  would  be 
but  au  insignificant  fraction  of  the  maximum,  yet  the  copper 
must  be  put  in  in  order  to  operate  that  load  when  it  occurs, 
even  though  it  be  for  a  few  minutes  only.  A  much  more 
rational  method  would  be  to  make  our  current  the  constant 
factor  of  the  energy,  and  the  pressure  the  variable.  By  so  doing 
the  investment  in  copper  would  vary  directly  as  the  distance, 
instead  of  as  the  square  of  the  distance,  or  about  in  the  same 
ratio  as  the  traffic  might  reasonably  be  expected  to  vary. 

Another  feature  is  that  having  once  determined  the  size  of 
conductor  that  will  be  most  economical  for  one  car  a  mile 
distant,  that  same  size  will  remain  the  most  eonomical  for  20 
miles,  whether  there  be  one  car  or  a  dozen,  and  whether 
those  cars  all  be  bunched  at  the  further  end,  or  be  distributed 
along  the  route.  Compare  this  with  the  constant  potential 
method,  where  our  conductors  become  least  efficient  when,  for 
economy's  sake,  they  are  required  to  be  most  so — viz.,  when 
the  load  is  at  the  further  end. 

It  is  exceedingly  doubtful  if  any  road,  even  a  light  road, 
depending  upon  the  traffic  furnished  by  a  sparsely  settled 
country,  could  be  successfully  operated  to  any  considerable 
distance,  where  the  copper  required  must  be  increased  as  the 
square  of  that  distance,  or  the  loss  in  transmission  on  the  line 
must  increase  as  the  square  of  the  energy  supplied. 

This  brings  us  back  again  to  the  constant  current  method, 
in  which  both  the  copper  and  line  loss  increase  only  as  the 
distance  or  as  the  load,  or,  in  other  words,  in  proportion  to 
the  traffic. 

But  the  constant  current  method  of  distribution  for  moving 
translating  devices,  as  tried  both  in  this  country  and  in  Eng- 
land, has  developed  so  many  difficulties  that  it  has  had  to  be 
abandoned.  Speaking  of  the  difficulties  as  developed  here, 
with  which  I  am  familiar,  they  were  the  following :  The 
switches  by  which  the  current  was  diverted  from  one  wire  to 
another,  so  as  to  enable  the  cars  to  run  in  series,  were 
mechanical,  were  necessarily  placed  on  the  trolley  wires  them- 
selves, where  they  were  exposed  to  the  weather.  They  were 
required  to  fit  tightly  to  prevent  burning  out,  and  frequently 
became  so  tight  as  not  to  operate.  They  were  moved  by  the 
trolley  as  it  passed  by — one  car  throwing  the  switch  in  one 
direction  and  the  succeeding  car  throwing  it  back  again  to  its 
original  position  ;  hence,  if  one  car  failed  to  operate  the  switch 
properly,  the  next  car  would  leave  no  switch  to  throw,  and  the 
line  became  open  and  all  cars  came  to  a  standstill.  For  this 
same  reason  cars  had  to  be  put  into  and  taken  out  of  service 
in  pairs,  or  the  circuit  would  become  open,  aud  branching  roads 
or  inter-connecting  systems  could  not  be  operated  ;  for  a  car  in 
passing  from  one  system  to  another  became  a  case  of  adding, 
a  single  car  to  one  system  and  taking  one  car  off  of  another 
which  would  leave  both  open.  And,  again,  the  result  was  the 
same  if  the  trolley  got  off  the  wire  :  everything  had  to  stop 
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until  it  was  replaced  and  the  dynamo  had  time  to  build  itself 
up  again. 

Experience,  demonstrated,  however,  the  extreme  economy  of 
operating  cars  in  this  way  over  the  multiple  arc  method  ;  one 
of  the  greatest  advantages  was  the  ability  of  recovering  the 
energy  consumed  in  bringing  the  car  up  to  speed,  or  in  ascend- 
ing a  grade  by  electrically  braking  the  car  on  bringing  it  to 
rest  or  in  checking  its  speed  on  a  descending  grade.  This  is 
accomplished  by  simply  revolving  the  brushes  around  the  com- 
mutator, whereby  the  motor  is  converted  into  a  dynamo  in  series 
with  the  one  at  the  power  house,  and  driven  by  the  momentum 
of  the  car  or  by  gravity.  The  advantage  of  utilising  this 
energy  instead  of  frittering  it  away  in  heat  on  the  brake  shoe, 
as  is  done  in  mechanical  braking,  is  certainly  very  great,  and 
was  very  fully  demonstrated  by  Prof.  Short  in  a  series  road 
some  three  miles  in  length  at  St.  Louis.  It  was  also  demon- 
strated, if  I  mistake  not,  in  England  at  Northfleet,  and  de- 
scribed by  Mr.  Edward  Manville  before  the  British  Association 
in  September,  18S8. 

But  the  irregularities  introduced  into  the  circuit  by  the  cars 
were  cumulative,  and  became  so  great  that  when  more  than 
three  or  four  cars  were  put  into  service  the  system  had  to  be 
abandoued  as  impracticable.  It  was  but  a  repetition  of  Mr. 
Brush's  experience  with  the  arc  lamp.  He  solved  the  difficulty 
with  the  lamps,  however,  by  the  introduction  of  the  automatic 
cut-out  or  by-path  so  satisfactorily  that  any  number  of  lamps 
may  now  be  operated  successfully  in  series,  and  arc  light  cir- 
cuits operatiug  100  to  150  lamps  each  are  already  common  in 
this  country,  and  the  tendency  is  rather  to  increase  than  to 
diminish  the  number. 

The  constant-current  road  failed  for  the  same  reason  that 
the  constant-current  distribution  to  arc  lamps  failed  at  the 
same  stage  of  its  development. 

I  have  ventured  to  suggest  the  introduction  of  the  auto- 
matic cut-out  into  electric  railway  circuits  operated  on  the 
constant-current  system,  and  believe  that  with  this  and  other 
improvements  at  the  same  time  this  method  of  distribution  of 
current  to  railways  has  been  rendered  in  every  way  as  practical 
as  has  the  distribution  to  arc  lamps  by  the  same  method. 

The  Franklin  Institute  has  examined  into  my  invention  and 
deemed  it  of  sufficient  merit  to  honour  me  with  the  award  of 
the  John  Scott  Legacy  and  Medal  for  1894,  and  it  occurs  to  me 
that  it  may  not  be  uninteresting  to  your  many  readers  at  this 
time  to  refer  to  some  of  its  supposed  advantages,  which  I  do 
the  more  willingly  since  the  system  is  not  patented  in  Eng- 
land, and  I  do  not  thereby  lay  myself  open  to  the  accusation  of 
attempting  to  further  my  financial  interests. 

The  points  which  would  seem  to  recommend  this  series 
system  for  adoption  on  the  light  roads  that  you  are  now  dis- 
cussing may  be  briefly  summed  up  as  follows : — 

1st.  Best  investment  per  unit  of  output  in  power  station. 
2nd.  Ability  to  reach  greater  distances  with  a  given  outlay. 
3rd.  The  investment  in  copper  will  be  strictly  proportional 
to  the  distance  and  the  expected  traffic,  instead  of  increasing 
as  the  square  of  the  same. 

4th.  The  loss  of  energy  in  transmission  will  always  be  that 
dictated  by  the  most  economical  investment  in  copper,  whether 
at  light  load  or  full  load,  instead  of  as  the  square  of  the  load 
under  the  most  favourable  conditions,  and  a  still  greater  ratio 
under  normal  conditions  of  multiple  arc  arrangement. 

5th.  The  recovery  of  a  large  portion  of  the  energy  absorbed 
in  acceleration  or  working  against  gravity  by  electrical  braking, 
impossible  of  accomplishment  by  present  methods. 

6th.  The  advantages  of  a  perfectly  automatic  and  positive 
block  system. 

It,  seems  to  mo  that  these  advantages,  ii  they  can  be 
attained,  as  I  think  they  can  lie  now,  are  auoh  as  to  practii  illj 
solve  the  question  winch  may  result,  from  your  present  dio- 
cussion  of  bow  to  construct  a  light  agricultural  railwaj  so  as 
to  be  self-supporting. 


Pennsylvania  Street  Railways.     There  arc  99  street    rail 
way  companies  in  Pennsylvania.     The  highest  rate  ■  ■  t  dividend 

paid  by  any  of  these  companies  during  the   past    year  was   20 
per  cent. 


LAMP-CONNECTION  DIAGRAMS. 

In  order  to  bring  home  to  our  readers  some  of  the  statistical 
facts  relating  to  lamp  connections  deducible  from  our  electric 
supply  station  table  published  with  the  present  issue,  we  give 
below  a  few  diagrams  graphically  representing  these  statistical 
deductions. 


1S9J  1892  1893  1S94 

Diagram  1. — Lamp  connections  of  the  Loudon  Companies. 

Diagram  1  shows  the  "lampages"  of  the  various  metropo- 
litan electric  supply  concerns  from  the  end  of  1S90  onwards. 


1891.             1892.            1893. 
I,  imp  '  lonuei  ti I  the  I  oited  EKii|  d 


DlAORl    ' 

Loudon  — —  .     Provim  <    

Scale  (approx.)  1  inch    100,000, 


The   Metropolitan    Eleotric   Supply   Company   is,   it   will   be 
observed,  facilt  princtpi  so  far  as  its  lamp  connections  are  con- 
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cerned,  its  total  of  200,000  being  followed  at  a  respectful 
distance  by  tbe  168,500  lamps  of  the  Westminster  Electric 
Supply  Corporation,  and  then  by  the  136,000  of  the  City  of 
London  Electric  Lighting  Company.  It  is  evident  by  the 
sustained  steepness  of  these  curves  that  London  is  as  yet  by  no 
means  electrically  "saturated." 


Provinces.  London.  London  and  Provinces. 

Diagram  3. — Alternate-  and  Continuous-Current  Lamp  Connections. 

Alternate-current Continuous  ■ 

Scale  (approx.)  1  inch  =  400,000. 

In  Diagram  2  the  vertical  columns  show  total  lamp  con- 
nections for  the  United  Kingdom.  The  Londou  total  (180,000) 
for  the  end  of  1890  is  taken  from  Mr.  Frank  Bailey's  Paper, 
read  before  the  Society  of  Arts.  The  remaining  totals  are  from 
our  own  tables.  At  tbe  end  of  1891  there  was  a  grand  total 
"lampage  "  in  London  and  the  Provinces  of  close  upon  1,600,000, 
as  against  1,125,000  for  the  end  of  1893.  The  present  totals 
for  London  and  the  provinces  are  respectively  925,000  and 
670,000. 


Provinces.                           London.  London  and  Provinces. 

Diagram  4.— Lamp  Connections  of  Municipalities  and  Companies. 
Municipalities Companies 

Scale  (approx.)  1  inch  =  400,000. 

In  Diagram  3  the  vertical  columns  represent  the  relative 
"lampages"  of  alternate-current  and  continuous-current  sys- 
tems. It  is  interesting  to  note  how  closely  these  two  rival 
methods  of  distribution  run  each  other.  The  totals  are  set  out 
in  the  table  below  : — 


— 

r\j 

- 

458,200 
321,000 

466,900 
348.8C0 

Total    

779,200 

815,700 

In  Diagram  4  the  vertical  columns  represent  the  relative 
"lampages"  of  municipalities  and  of  companies,  and  clearly 
show  that  in  spite  of  present  day  municipalising  tendencies 
by  far  the  greater  part  of  the  electric  lighting  of  the  United 
Kingdom  is  still  in  the  hands  of  companies;  a  result  for  which, 
however,  we  have  only  London  to  thank.  The  totals  are  set 
out  in  the  table  below  : — 


— 

Municipalities. 

1  iompanies. 

38,000 
368,200 

887,100 

Total   

406,200 

1,188,700 

NEW  GRAPNELS. 

The  illustrations  below  show  two  new  forms  of  grapnel 
which  have  been  brought  out  by  Messrs.  Johnson  and  Phillips. 
These  grapnels  are  the  iuvention  of  Mr.  Claude  Johnson. 


Fig.  1.— Claude  Johnson  Collapsible  Prong 
Grapnel.     Sectional  Elevation. 

Tn  Fig.  1  is  shown  a  sectional  elevation  of  a  collapsible 
prong  grapnel  for  the  recovery  of  cables  lying  on  rocky 
bottoms.  Any  one  or  all  the  prongs  can  retire  within  the 
shield  either  before  or  after  the  cable  is  hooked,  the  idea 
being  to  prevent  rocks  stopping  the  progress  of  the  dragging 
or  injuring  the  instrument.  The  principle  of  the  automatic 
movement  of  the  prongs  of  this  grapnel  is  essentially  different 
to  that  of  a  grapnel  having  retractile  prongs.     In  the  latter  form 
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the  prongs  open  outwardly,  and  so  practically  increase  the  size  of 
the  instrument,  and  the  expanded  prongs  are  in  their  weakest 
position  to  resist  strain  from  contact  with  rocks.  In  the 
present  grapnel  the  reverse  takes  place. 

Fig.  2  is  an  illustration  of  a  grapnel  designed  for  the 
reoovery  of  cables  in  mud  bottoms.  This  grapnel  has  two 
steel  prongs,  which  are  comparatively  thin,  but  deep  in  sec- 


tion, so  as  to  offer  little  resistance  to  their  penetration  into  the 
mud.  The  prongs  are  connected  to  one  end  of  a  broad  flat 
plate,  which  constitutes  the  shank,  the  plane  of  which  is  at 
right  angles  to  the  plane  of  the  prongs.  On  dragging  with 
this  grapnel  the  shank  slides  with  its  flat  face  on  the  surface  of 
the  mud,  while  the  downward  directed  prong  penetrates  to  its  full 
length  into  the  mud,  so  as  to  seize  the  cable  imbedded  therein. 


WESTINGHOUSE  GENERATORS  AT  PHILADELPHIA. 


An  interesting  series  of  articles  describing  the  "  Electric 
System  of  the  Philadelphia  Traction  Company,"  by  Mr.  H.  S. 
Hering,  recently  appeared  in  the  Electrical  World  of  New  York, 
and  we  give  the  following  abstract,  in  which  the  large  1,500-n.r. 
generator  is  described.  We  are  indebted  to  our  esteemed  con- 
temporary for  the  three  illustrations  which  accompany  the 
abstract. 


pieces.  These  pole  pieces  are  built  of  sheet  iron  punchings, 
held  together  with  riveted  end-plates,  and  the  whole  cast  into 
the  massive  cast-iron  yoke,  thus  securing  effective  protection 
against  eddy  currents  in  the  cores,  together  with  perfect  mag- 
netic contact  between  core  and  yoke.  The  machine  is  com- 
pound wound  ;  but  a  new  feature  in  the  winding  is  that  the 
series  coils  of  the   various  pole  pieces,  instead  of  being  con- 


Fio.  1      1.500  II.!'.  Westinguouse  Generator. 


The  1,500-11.1'.  direct-coupled  generators  which  are  being 
installed  are  a  comparatively  new  feature  in  railway  work,  and 
a  detailed  account  of  them  will  doubtless  be  interesting. 
Fig.  1  is  a  photograph  of  one  of  the  generators  at  the  Mt. 
Vernon  power  station.  An  idea  of  the  size  of  these  machines 
can  be  obtained  from  Fig.  2,  which  shows  one  of  the  workmen 
of  the  Westinghousc  Company  Btanding  inside  of  the  Geld  "f 
one  of  these  machines  in  t  he  \\  eel  inghouse  • 

From  these  viewa  the  general  arrangement   can  readily  be 

ei  ii        The  machines  are  Bimilar  in  design  to  those  seen   :it    the 

World's  Fair.  They  have  10  poles  and  a  circular  yoke,  I'J'.ft. 
outside  diameter.  A  valuable  feature  is  thai  the  field  is  divided 
\ 1 1 1 K-.illy  into  two  parts  which  can  lie  slid  apart  on  the  base 
plate,  giving  access  to  the  armature  and  field  ooils,  so  that 
repairs  can  readilj  be  nude  without  disturbing  tin1  engine. 

The  field  is  designed  according  to  the  usual  Westinghouse 
practice,  with   oast  iron  yoke,  and  wrought  iron  laminated  pole 


nected  in  parallel,  as  is  customary,  are  all  connected  in  serieB, 
the  entire  current  passing  around  each,  which  secures  more 
perfect  magnetic  balance.  These  series  coils  have  an  enormous 
cross  sect  ion,  and  are  made  ol  strips  of  i  ike  Superior  drawn 
forged   into  spirals,  taped  and  then  compressed.     The 

Shunt  coils  are  wound  on  substantial  sheet  iron  bobbins,  and 
are  connected  in  series  with  each  other,  as  is  usual. 

The  armature  also  shows  some  new  departures.     It  has  a 

slotted  core  built  up  as  a  ring,  in  sections   of   laminated   sheets 

I  two  brass  end  plates,  and  securely  In  Id  together  by 

mica  insulated    bolts.     The   laminated    ring   is   pressed    upon 

the  east  iron  huh  and  securely  keyed  on.       Fig.   3   shows   a  core 

of  an  armature  of  one  of  these  1,500  h.p.  generators,  finished 
and  ready  for  the  coils  to  be  placed  into  the  slots.  Before 
being  wound,  this  armature  is  pressed  on  the  engine  shaft  by 
means  of  a  hydraulic  press.  The  armature  coils  are  individual, 
and  are   wound  on   lathes   into  a  special    shape,  all   together   to 


THE  ELECTRICIAN,  JANUARY  4,  1895. 


271 


constitute  a  continuous  parallel  drum  winding.     They  are  well 
insulated  with  mioa,  and  have  to  stand  an  insulation  test  of 


Fig.  2. 

5,000  volts  altern  ting  current,  after  being  placed  in  the  slots. 
The  leading  advantage  in  this  method  of  construction,  is  tLat 


any  given  coil  can  readily  be  removed  from  the  core  without 
disturbing  more  than  a  few  adjacent  coils.  No  binding  wires 
are  used,  either  on  the  core  or  on  the  projecting  ends  of  the 


coils.  The  armatures  of  the  machines  of  the  Philadelphia 
Traction  Company  were  wound  and  connected  after  being 
mi  muted  in  place  on  the  engine  shaft,  the  entire  work  for 
a  1,500  ii  r.  generator  consuming  a  remarkably  short  space 
of  time  ;  this  method  has  the  advantage  of  doing  away  with 
the  risk  involved  in  the  transportation  of  a  completely  wound 
armature  of  these  dimensions.  The  diameter  of  the  1,500- 
H  p.  armature  is  74ft.,  and  its  width  is  22J,in.  ;  the  750-H.r. 
armature,  as  used  at  the  Sutherland-avenue  station,  is  6fr.  in 
diameter  and  25in.  wide. 

The  commutators  are  entirely  built  up  of  drop-forged  cop[er 
segments,  insulated  with  pure  mica.  The  segments  are  sup- 
ported on  a  ring,  making  a  part  of  the  cast-iron  armature  hub, 
and  are  clamped  together  by  taper  rings  in  the  usual  way,  the 
only,  but  important,  difference  being  that  the  outside  is  made 
in  sections,  so  as  to  allow  any  special  strip,  or  part  of  the 
commutator,  to  be  removed,  in  case  of  repair,  without  taking 
the  whole  apart.  These  commutators  are  subjected  to  a  test 
of  5,000  volts  alternating  current  before  leaving  the  shops. 
The  diameter  of  the  one  for  the  1,500-h  p.  machine  is  5ft.,  and 
for  the  750-h.p.  machine  is  4ft. 

The  current  is  collected  by  carbon  brushes,  five  of  which  are 
located  in  each  of  the  ten  brush-holder  arms.  The  brushes  are 
individually  clamped  in  a  light  brass  housing,  and  this  is  con- 
nected to  the  support  by  a  flexible  copper  shunt,  thereby  doing 
away  with  all  sliding  or  vibrating  contacts  inside  of  the  brush 
holder  box.  The  ten  arms  are  thoroughly  insulated  and 
fastened  to  the  iron  rocker  spider,  which  can  be  revolved  by 
means  of  hand  wheels  and  worm  gearing.  The  rocker  spider 
is  held  by  a  stand  which  is  bolted  to  the  engine  foundation, 
and  allows  the  spider  to  rotate  upon  a  bearing.  The  arrange- 
ment can  be  plainly  seen  in  the  photograph  (Fig.  1).  Formerly 
the  brush  holders  were  supported  by  arms  bolted  to  the 
yokes,  the  bosses  of  which  can  be  seen  in  the  photograph. 
This  rendered  the  brushes  difficult  of  access,  while  the  new 
plan,  allowing  of  a  well-insulated  stairway  to  be  built  over  the 
stand,  enables  the  attendant  to  readily  get  at  the  brushes  and 
also  to  go  from  one  side  of  the  machine  to  the  other  without 
going  around  the  engines  or  through  the  basement.  The  shift- 
ing wheel  is  of  the  usual  engine  pattern,  being  a  19in.  hand 
wheel  on  a  3ft.  pedestal  placed  on  the  floor,  one  on  each  side  of 
the  machine. 

The  weight  of  the  1,500-n.p.  generator,  complete,  excluding 
the  shaft,  is  130,0001b.  (58  tons). 

The  1,500-H  p.  generator,  running  at  a  speed  of  80  revolu- 
tions per  minute,  gives  2,250  amperes  at  500  volts,  while  the 
750-h.p.  generator  gives  1,125  amperes,  running  at  the  same 
speed  and  voltage.  Machines  of  both  sizes  are  running  daily 
up  to  the  maximum  capacity  without  sigus  of  heating,  or  any 
undue  sparking  at  the  brushes,  and  the  engineers  of  the  Phila- 
delphia Traction  Company  say  that  they  have  given  entire 
satisfaction  so  far. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


TO-DAY)  FRIDAY,  January  4th. 

Institi  hon  of  Electrical  Engineers. 
8  p.m.     Students'   Meeting    at    28,    Victoria-street,    S.W. 
Election  of  a   Representative  Committee.      Discussion 
on  the  Electric  Traction  Papers  recently  read  before  the 
Institution. 
TUESDAY,  January  8th. 

Royal  [nstitdtion. 
p.m.      Afternoon    Juvenile    Lecture.       "The  Work  of  an 
Electric  Current,"  by  Prof.  J.  A.  Fleming.  K.li.S. 
Institution  ok  Civil  Engineers. 
8  p.m.     Ordinary  Meeting.    Monthly  Ballot.     The  following 
Papers  will  be  read  : — (1) " The  St.  Gothard  Mountain 
Railway   and   the   Stanzer-Horn   Cable  Company,"    by 
Sigvard  J.  Berp.     (2)  "  The  Monistrol-Montserrat  link 
ay,"  by  Alfred  Collett.    (3)  "The  Usui  Mountain 
B  lilwaj ,  Japan,"  bj  C.  A.  W.  Pownall. 
WEDNESDAY.  January  9th. 

SOClETi    01     AllTS. 

7  p.m.    Juvenile  Lecture.     "Waves  and  Ripples,"  by  Prof. 
( '.  Vernon  Boys. 
THURSDAY,  January  10th. 

[sbttp  pioh  op  Electrical  Engineers. 

,S'  p.m.     Ordinary  Meeting  at  25,  Great   Qeorge-stre 

augural  address  of  tho  President,  Mr.  K.  K.  Crompton 
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18  9  4. 

There  can  be  no  shadow  of  doubt  that  if  manufacturers 
and  business  men  were  polled  after  the  present  most 
approved  fashion  of  ascertaining  public  opinion,  the  vote  in 
favour  of  the  twelvemonth  which  has  just  passed  over  to  the 
majority  would  be  a  phenomenally  small  one.  Nevertheless, 
the  revenue  returns  record  that  the  country,  taken  as  a  whole, 
has  materially  prospered.  In  much  the  same  way,  we  cannot 
help  thinking  that  the  totals  deducible  from  the  central  station 
table  published  in  the  present  issue  give  the  "  lie  circumstan- 
tial "  to  much  of  the  subdued  pessimism  met  with  in  electrical 
circles.  At  the  end  of  1893  the  total  lamp  conned  i  n  of  the 
United  Kingdom  amounted  in  round  figures  to  1,125,000;  to- 
day the  figure  is  nearly  1,000,000.  A  12  per  cent,  increase 
cannot  I"1  considered  compatible  with  utter  ruin.  Doubtless 
tlir  vast  amount  of  work  implied  by  an  addition  of  nearly  half 
a  million  lights  was  divided  among  too  many  firms;  but  for 
that,  alas,  the  blame  must  rest  upon  the  "  general  order  of 
things."  Possibly,  also,  the  growth  of  "  isolated  plants  "  has 
been  omewhal  checked  bj  this  greal  extension  of  public 
supply,  and  the  gain  may  not,  therefore,  be  a  dear  net  gain. 
The  contrary  opinion  is,  however,  held  by  many;  certainly, 
there  bave  been  numerous  big  isolated  plants  laid  down  for 
railway  ation  .  goods  yards,  hotels,  and  country  bouses. 
Ship  ],.  i  ha     mown  no    ign  -  ol  having  reached  the 

atationarj  state.  So  much  Eor  the  pa  t,  \  to  the  future, 
;i  round  dozen  of  central  stations  are  in  progress,  and  another 
round  dot  en  are  projected.  But,  as  our  map  brings  out  very 
clearly,  much  more  remains  to  be  done.     Thi  re  are  loss  than 

L20  elei   rii     upplj    j  a  al  woj  Ii  or  in  band  in  the  I  cited 

Kingdom.     There  are  uo  less  than  190  operative  Provisional 

Orders  in  existence.    Over  100  municipalities  possess  electric 

i0  only  have  so  far  used  them.     Far 

,,  1     fu        Ii'      been    made    about    the    incandescent   gas 
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burner.  It  is  a  rival,  certainly,  and  not  to  be  despised.  On 
tbc  other  hand,  there  is  no  good  ground  for  the  panic  which 
it-;  advent  appears  to  have  given  rise  to  abroad.  Its  clumsy 
shape,  garish  light,  heat-emitting  properties,  and  comparative 

fragility  militate  immensely  against  its  adoption  anywhere, 
except  in  places  where  appearance,  health,  comfort,  and  con- 
venience are  one  and  all  secondary  to  cost.  The  only  thing 
in  connection  with  this  much-puffed  burner  which  electricians 
might  do  well  to  imitate  is  the  energy  with  which  it  has  been 
pushed.  With  the  advent  of  a  decent  day-load — an  advent 
not  necessarily  hopelessly  remote — the  average  price  of  the 
Board  of  Trade  unit  may  he  expected  to  reach  a  figure  render- 
ing gas  competition  considerably  less  severe  than  it  now  is. 
Even  as  it  is,  public  electric  supply  has  made  and  is  making 
healthy  and  encouraging  progress. 

Turning  from  the  satisfactory  picture  presented  by  the  elec 
trio  lighting  industry  to  the  display  made  by  electric  traction, 
a  very  different  state  of  things  is  immediately  seen  to  exist. 
Since  our  last  annual  review  was  penned  not  one  single  new 
tramway  or  railway  has  been  opened,  only  one  of  first- 
class  importance  has  been  got  under  weigh,  and  only  one 
of  first-class  importance  has  been  projected.  The  Donglas- 
Grondle-Glen  line  has,  indeed,  been  extended  to  Laxey,  the 
Waterloo  and  City  Railway  has  been  commenced,  and  the 
adoption  of  electricity  by  the  Mersey  Railway  Company  is 
contemplated,  though  the  scheme  is  in  an  entirely  embryonic, 
not  to  say  problematic,  stage.  On  the  other  hand,  the  Coventry 
tramways  are  still  "  In  Progress,"  as  they  were  this  time  last 
year,  and  the  only  new  tramways  in  a  progressive  state  are  the 
Ihighton-Rottingdean  line  and  that  decided  upon  by  the 
Dublin  Southern  Tramways  Company.  Meanwhile  London 
still  waits  patiently  for  its  half  dozen  tunnel  railways.  Seeing 
that  the  field  open  to  electric  traction  is  not  only  far  freer 
from  competitors  than  that  which  was  open  in  this  country  to 
electric  lighting,  but  is  one  of  greater  popular  utility,  our 
American  friends  may  well  be  at  a  loss  to  comprehend 
why  we  in  England  remain  so  long,  so  obstinately  and  so 
complacently  at  a  standstill.  Certainly  the  cause  of  this 
comparative  stagnation  cannot  have  anything  whatever  to  do 
with  electrical  or  mechanical  imperfections.  The  complete 
suitability  and  great  economy  of  electricity  when  applied  to 
urban  railways  have  been  demonstrated  beyond  dispute  in 
Liverpool  and  in  London,  and  if  the  meagre  mileage  of 
the  United  Kingdom  counts  for  little  as  a  proof  of  the 
suitability  and  economy  of  electric  tramways,  the  thou- 
sands of  miles  of  electrically-equipped  track  in  the  United 
States  may  he  pointed  to.  The  reasons  for  this  apparently  dog 
ged  disinclination  to  admit  and  make  use  of  the  advantages 
offered  by  electricity  in  the  matter  of  rapid  transit  are  three- 
fold ;  social,  political  and  financial.  Climatic  and  racial 
reasons  make  even  town- bred  Englishmen  prefer  walking  to 
riding,  five  days  out  of  every  seven  and  6fty  weeks  out  of  every 
year.  Again,  whilst  "riding  in  a  car  "  is,  it  would  seem,  the 
height  of  enjoyment  across  the  Atlantic,  it  is  with  as  deemed 
by  many  a  somewhat  painful  process,  to  be  borne  indeed  with 
cheerful  resignation,  but  not  to  be  deliberately  sought  after 
any  more  than  any  other  of  the  trials  of  life.  Fashionable,  as 
well  as  industrial  suburbs,  are,  it  appears,  developed  in 
America  by  a  happy  combination  of  "real-estate  men"  and 
street-railway  promoters.  In  England  fashion  fades  away  at  the 
rumble  of  the  tramcar  wheels.  With  us,  therefore,  tramways 
are  neither  so  frequently  used  nor  so  universally  patronised  as 
is  the  case  in  America.  And  side  by  side  with  this  curtail- 
ment of  sources  of  revenue  comes  the  demand  for  Board  of 
Trade  standard  equipment  ;  and,  over  and  above  all,  looms 
the   day   of    municipal    purchase,    paralysing  improvements 


of  all  sorts.  The  only  practical  solution  of  the  present 
impasse  seems  either  to  be  an  alteration  in  the  terms  of  the 
purchase  clause  of  the  Tramways  Act,  or  the  passing  of  an 
Act  allowing  and  encouraging  municipalities  to  lay  down  and 
work  tramways.  At  present  private  i  nterpri  e  i  tified  and 
municipal  enterprise  hampered.  Let  us  get  over  on  to 
one  side  of  the  hedge  or  on  to  the  other !  Prom  the 
point  of  view  of  the  manufacturer  of  electric  traction 
material  there  can,  of  course,  be  no  doubt  whatever  that 
the  more  municipalisation  there  is,  the  better  for  him. 
From  a  more  general  standpoint  it  would  seem  as  if  it 
were  almost  preferable  to  do  without  tramways  than  to 
still  further  extend  the  area  of  operation  of  the  parochial 
employe,  who,  as  a  Times  letter-writter  recently  figured  out 
from  a  London  County  Council  return,  can,  when  lie  is  a 
municipal  bricklayer,  only  manage  to  lay  23  bricks  per  day — 
of  eight  hours,  of  course.  Let  us  hope  this  pertinacious  arith- 
metician's arithmetic  is  in  the  wrong,  and  not  the  so-called 
layer  of  bricks.  A  last  and  most  potent  cause  for  the  slow 
advance  of  electric  traction  in  these  islands  is  to  be  found — as 
Mr.  Ferranti  recently  pointed  out  at  the  Institution  of 
Electrical  Engineers — in  the  fact  that  there  is  nothing 
analogous  in  this  country  to  the  General  Electric  Company  of 
America.  A  well-established  manufacturing  concern,  with 
ample  supply  of  capital  and  of  master  patents,  would  not  in  all 
probability  prove  an  unqualified  blessing ;  but,  to  use  a  trans- 
atlantic colloquialism,  it  certainly  would  "make  things  hum." 

The  losition  in  this  country  of  the  most  promising  miscel- 
laneous application  of  electricity — namely,  its  application  to 
mining  purposes — is  in  many  ways,  and  for  much  the  same 
reasons,  very  similar  to  the  just  discussed  position  of  electric 
traction.  Lack  of  capital  and  the  passive  resistance  of  men 
and  managers  retard  its  more  general  introduction,  and  pre- 
vent it  receiving  the  fair  play  it  is  entitled  to.  The  Americans, 
however,  promise  to  come  to  our  rescue  with  a  new  mine, 
electrically-equipped  from  engine-house  to  face,  and  then — we 
shall  see  what  we  shall  see,  and  the  sooner  the  better.  In  France 
that  strange  contrivance,  the  Heilmann  electric  locomotive,  has 
satisfied  its  happy  possessors,  the  Compagnie  des  Chemins  de 
Fer  de  l'Ouest,  and  two  more  "  locos  "  endowed  with  all  the 
improvements  suggested  by  experience  are  on  order,  and  are 
expected  to  come  into  regular  service  this  spring.  We  can  well 
imagine  a  sober  stay-at-home  central-station  Willans  engine 
putting  to  its  1,500-h.p.  congener  careering  about  on  the  new 
Heilmann  locomotive  the  famous  question,  "  Que  diable  fais- 
tu,  mon  cher,  dans  cette  galere  ?  "  Another  noteworthy  event 
of  1894  has  been  the  harnessing  of  Niagara;  as  the  daily 
papers  delight  to  term  it.  May  the  harness  not  prove  too  costly  ! 
But  whether  successful  or  not  from  an  engineering  and  financial 
standpoint,  it  is  an  achievement  not  likely  to  be  forgotten,  nor  to 
remain  entirely  barren  of  fruit  of  some  kind.  The  courage  with 
which  Prof.  George  Forbes  attacked  and  stuck  to  the  task  has 
been  not  the  least  remarkable  leature  of  the  undertaking. 

In  the  telegraph  world  the  past  year  will  be  memorable  for 
the  completion  of  those  two  most  remarkable  mountain  lines, 
the  Transandine  and  the  Srinagar-Gilgit.  Some  progress  has 
also  been  made  with  the  interesting  and  important  work  of 
placing  our  lightships  and  rock  lighthouses  in  telephonic  or 
telegraphic  communication  with  the  shore.  The  induction 
method,  however,  still  remains  without  an  actual  exemplar. 
The  agreement  between  the  Post  Office  and  the  National 
Telephone  Company  with  reference  to  the  purchase  an. I 
winking  of  the  telephone  trunk  wires  of  the  United  Kingdom 
is  still  unsigned.  Parliament  shows  every  disposition  to 
go  back  upon  its  previous  decision,  and  who  is  there  to  say 
it  nay  ?     On  the  Continent  interurban  telephony  is  making 
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rapid  strides;  a  line  connecting  Berlin  with  Vienna  came  into 
public  use  on  December  1st  after  the  customary  Imperial 
certificate  of  virtue  had  been  granted,  and  on  New  Year's 
Day  the  Berlin-Memel  line  followed  suit.  In  England,  or 
rather  in  London,  there  has  been  an  unobtrusive,  though 
much  appreciated,  improvement  in  the  telephone  service,  due 
mainly  to  the  adoption  of  the  twin-wire  system. 

In  the  cable  world  considerable  interest  has  been  excited  by 
the  two  new  Atlantic  cables,  with  their  abnormally  heavy 
Copper  conductors,  and  their  resultant  abnormal  capacity  for 
high  speed  transmission.  In  April  the  Eastern  Extension  Com- 
pany laid  a  cable  between  Singapore,  Labium  and  Hong  Kong 
a  length  of  1,971  knots.  In  July  the  Colonial  Conference 
at  Ottawa  passed  a  resolution  in  favour  of  the  Pacific  cable ; 
tenders  have  since  been  invited  and  sent  in,  and  the  next  step 
is  awaited  with  some  little  curiosity.  Seldom  has  the  power 
of  mere  sentiment  been  more  strikingly  exemplified  than  in 
the  matter  of  this  Pacific  cable.  In  July,  also,  the  Silver 
Jubilee  of  Telegraphy  to  the  Far  East  was  appropriately  cele- 
brated at  the  Imperial  Institute.  It  is  satisfactory  to  think 
that  the  success  which  has  attended  British  enterprise  in  this 
direction  still  awakens  a  feeling  of  pride,  notwithstanding 
the  present-day  tendency  to'  belaud  State  management  and  to 
deprecate  vast  private  undertakings. 

Ever  since  the  legal  birth  of  elect:  ic  lighting — that  is  to 
Say,  ever  since  the  Act  of  18H2 — electrical  engineers  have 
come  into  contact  with  the  Board  of  Trade  at  every  turn. 
These  collisions  have  until  lately  resulted  more  often  than  not 
in  the  evolution  of  heat,  and  a  desire  on  the  part  of  the  atoms 
Composing  the  electrical  industry  for  a  somewhat  longer 
mean  free  path.  Latterly,  however,  it  has  come  to  be  gene- 
rally recognised  that  if  the  Board  of  Trade  sins  it  does  so  by 
Act  of  Parliament,  and  that  the  difficult  task  of  filling  in  blank 
Bills  left  to  it  by  a  lazy  Legislature  is  not  one  it  takes  to 
con  amove,  but  with  a  high  sense  of  duty,  and  with  a  desire  to 
hold  the  balance  evenly  between  the  interests  and  safety 
of  the  public  and  the  interests  and  profits  of  promoters ; 
indeed,  electrical  engineers  during  the  last  twelve  months 
had  frequent  occasion  to  exclaim,  "  Thank  Heaven,  we  have 
a  Board  of  Trade  !  "  The  conference  called  by  that  Depart- 
ment in  February  to  consider  its  proposed  electric  traction 
regulations  began  the  conversion  of  the  electrical  heathen,  and 
the  light  railway  and  transformer  pit  conferences  of  last  month 
completed  it.  Amongst  the  good  deeds  flowing  from  Board  of 
Trade  labours,  the  issue  in  August  of  an  Order  in  Council 
legalising  the  Ohm,  Volt,  and  Ampere  must  not  be  forgotten. 
On  the  occasion  of  the  death  of  a  gifted  writer  recently  the 
hierophants  of  literature  settled  it  to  their  own  supreme  satis- 
faction thai  he  was  a  classic;  forgetting,  it  would  seem,  that 
no  one  can  be  said  to  lie  a  classic  until  bis  writings  have 
survived  him  at  least  a  century.      With  this  in  view  we  will 

n"t  I I'M-  umptuous  as  to  attempt  in  apprai  se  i>>  day  the 

value,  potential  or  actual,  of  the   scientific    work  of    L894. 

We  will    ont  hi  selves  with  laid  chronological  refereno 

o  in  as  it  relates  to  Electricity,  Early  in  the  year  Prof. 
di  Bois  beat  the  record  in  the  matter  of  magnetic  induction 
'l'  n  ii\  :  88,000  line  i  in  air  and  60,000  in  iron  were  In 
max  in  ia.  A  little  inter  Prof.  Philip  Lenard's  detailed  account 
of  bis  cuiious  and   beautiful  experiments  with  cathode  raj 

exciti  <l  h  aticiitii.ii  micI  no  little  i  ontrovi  i  3 .  Hi-  la  1  word 

of  which  ha  -  been  up  to  now  Prof.  J.  J.  Thomson's  inten  ting 
tnd  1  onvincing  Paper,  which  hi  read  before  tic  Briti  b  i.aso 
ciation,  and  in  which  be  showed  that  the  velocitj  ol  cathode 
freed  yerj  nearly  with  the  velocity  which  .1  qi  gativi  lj 
electrified  atom  of  hydrogen  would  acquire  under  the  influence 
of   the  potential    fall   which   occurs   iit  tho  cathode  ;    thus 


casting  grave  doubt  upon  the  hypothesis  that  these  puzzling 
cathode  ray  phenomena  are  due  to  ethereal  disturbances.  It 
was  at  the  British  Association  also  that  Mr.  F.  G.  Bailey 
described  his  remarkable  experimental  corroboration  of  the 
truth  of  Prof.  Ewing's  molecular  theory  of  magnetism.  In 
June  the  new-born  Verband  der  Elektrotecbniker  Deutsch- 
lands  met  at  Leipzig,  and  were  treated  amongst  other  things 
to  a  highly  suggestive  Paper  by  Prof.  Ostwald  on  "  Modern 
Views  of  Electro-Chemistry  "  ;  one  of  the  first  fruits  of  which 
has  been  the  scientifically  interesting  battery  of  Dr.  Borchers. 
The  death-roll  of  1*91,  containing  as  it  does  the  names  of 
Helmholtz  and  of  Hertz,  is  indeed  a  heavy  one.  The 
significance  of  the  scientific  labours  of  these  two  men  is 
too  well  recognised  by  electricians,  and  has  too  recently 
been  sympathetically  appreciated  in  these  columns  to  need 
further  elaboration.  But  in  this  age  of  self-seeking  and  self- 
sufficient  scientists  it  may  not,  perhaps,  be  amiss  to  lay 
emphasis  on  the  perfect  modesty  and  generosity  of  two  such 
men  as  Hertz  and  Helmholtz.  "Little  localised  powers  and 
little  narrow  streaks  of  specialised  knowledge  are  things  men 
are  very  apt  to  be  conceited  about.  .  .  .  Scientific  know- 
ledge, even  in  the  most  modest  persons,  has  mingled  with  it 
a  something  which  partakes  of  insolence.  Absolute,  peremp- 
tory facts  are  bullies,  and  those  who  keep  company  with  them 
are  apt  to  get  a  bullying  habit  of  mind.  .  .  ."  We  may 
console  ourselves  for  the  general  truth  of  this  observation  in 
the  remembrance  that  it  did  not  apply  to  Hertz  and  Helm- 
holtz more  than  to  Henry  or  Faraday. 


SUMMARY  OF  ELECTRICAL  EVENTS  FOR  1894. 

January. 
Death  of  Hertz  (1st). 
Metropolitan  Traction  Company  of  New  York  offer  a  850,000  prize 

for  a  system  of  electric  traction  which  shall  be  an  improvement 

on  the  trolley. 
Brighton  Town  Council  decide  to  purchase  the  Brighton  and  Hove 

Electiic  Lighting  Company's  business  for  £5,000,  and  to  make 

extensions  of  the  municipal  system,  estimated  to  cost  £30,000 

(4th). 
Worthing  Town  Council  vote  a  sum  of  money  to  enable  M.  Hermit e 

to  carry  out  his  electrolytic  system  of  disinfection  on  a  large 

scale. 
Accumulator  works  classed  by  the  Home  Secretary  amongst  those 

in  which  dangerous  or  injurious  processes  are  carried  on  (5th). 
Prof.  Minchin,  by  means  of  his  sensitive  cells,  measures  the  photo- 

electiic  force  of  the  stars. 
Death  of  Capt.  Robert  C.  Halpin  (20th). 
Death  of  Mr.  G.   B.   Prescott,  e'ectrician  to  the   Western  Cmon 

Company. 
Prof.    Henry    Rowland    brings  an   action    for   !?:'.0,OI>0   against    the 

Cataract  Construction  Company  in  payment  of  services  ren- 
dered ;  awarded  $9,000. 
Dividends  declared  :   Anglo-American  Telegraph  Company..",  per 

cent.;  St.  James  and  Pall  Mall  Electric  Light  Company,  it 

per  cent;  City  and  South  London  Railway  Company,  \  percent. 

Ki  1.1.1   LRT. 

Public  trials  of  the  Eeilmann  Electric  Locomotive  (9th  and  10th). 

Paper  read  before  the  Society  of  Uta  by  Mr.  E.  O.  Walker  on 
"Telegraphic  Communication  between  England  and  India: 
its  Present  Condition  and  Future  Development     (8th). 

Mai.  Gen.  Webber  reads  a  Paper  entitled  "Some  Notes  on  the 
Electric  Lighting  of  the  Citj  ol  London  "  before  the  Institu- 
tion of  Electrical  Enftineers  (8th). 

Conference  at  the  Board  of  Trade  on  the  subieot  of  the  proposed 
Eleotric  Traction  Regulations  (21st  and  23rd). 

Trial  of  the  Bormite  Sewage  Processal  Worthing. 

Paperread  before  the  [nstitution  of  Electrical  Engineers bj  Mr 
(.,  bi  it  Kapp  on  "  Methods  of  Testing  the  Magnetic  Qunhtaes 
of  Iron  "  (22nd),  . 

\„  Induction  Density  of  38,000  in  Air  and  of  60,000  in  Iron 
attained  by  Hen-  du  Boi 

Dividends  declared  ;  Kensington  and  Knightsbridge  Electric  Light 
,,,..   Company,  6  per  cent.  1  Newcastle  and   District    Electric  1 
Lighting  Company,  b\  percent.  ;  tndia  Rubber,  Gutta  Percha 
,,..:   Telegraph  works  Company,  12J  per  cent.;  Newcastle 
npmi  Tyne  Eleotric  Supply  Company,  1  per  cent.;  Telegraph 
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Construction  and  Maintenance  Company,  20  per  cont. ;  Chelsea 
Electricity  Supply  Company,  5  per  cont.  ;  Westminster  Elec- 
tric Supply  Corporation,  4  per  cent.  ;  Charing  Cross  and  Strand 
Electric  Supply  Company,  I1,  per  cent.  ;  Liverpool  Electric 
Supply  Company,  5  per  cent.  :  Birmingham  Electric  Supply 
Company,  4  per  cent. 

March. 

Action  brought  by  Messrs.  Muirhead  against  the  Commercial  Cable 
Company  in  connection  with  the  payment  of  royalty  for  use  of 
their  American  "duplex'   patent  No.  234,490  of  1880. 

Meeting  of  an  Australasian  Postal  Conference  at  Wellington, 
various  resolutions  supporting  a  trans- Pacific  Cable  passed. 

Issue  of  the  Board  of  Trade  Electric  Tramway  Regulations  (0th). 

Successful  Telephone  Experiments  carried  out  between  Berlin  and 
Trieste  (600  miles). 

Paper  "On  Parallel  Working  with  Special  Reference  to  Long 
Lines  read  before  the  Institution  of  Electrical  Engineers  by 
Mr,  Mordey  (8th). 

Telephonic  communication  effected  witb  the  Kentish  Knock  and 
North  Goodwin  lightships. 

t  tpening  of  the  Transandiue  line  of  the  Pacific  and  European 
Telegraph  Company  (10th). 

Publication  of  some  important  researches  on  "  Cathode  Rays,"  by 
P.  Lenard. 

Important  Paper  on  "A  New  Alternate-current  System"  read  before 
the  National  Electric  Light  Association  at  Washington  by  Mr. 
C.  F.  Scott,  of  the  Westinghouse  Company. 

Municipal  electric  lighting  stations  opened  at  ( )ldham  and  London- 
derry. 

The  Waterloo  and  City  Railway  Company  invites  public  sub- 
scriptions. 

Visit  of  a  Committee  of  Trinity  House  to  inspect  the  La  Heve 
Electric  Lighthouse. 

The  American  Institute  of  Electrical  Engineers  adop1-,  the  names  of 
Gauss,  Weber,  Oersted  and  Gilbert  for  the  units  of  magnetic 
flux-density,  flux,  reluctance,  and  magnetomotive  force  (21st). 

Dividends  declared  :  W.  T.  Henley's  Telegraph  AVorks  Company, 
5  per  cent. ;  Commercial  Cable  Company,  7  per  cent. ;  Hastings 
and  St.  Leonards-on-Sea  Electric  Light  Company,  5  per  cent. ; 
Pontypool  Electric  L'ght  and  Power  Company,  2f  per  cent. ; 
Direct  Spanish  Telegraph  Company,  4  percent.;  Eastbourne 
Electric  Light  Company,  5  per  cent.  ;  Morecambe  Electric 
Light  and  Power  Company,  2  per  cent. 

April. 

Publication  of  the  Second  Report  of  the  Royal  Commission  on 
Electrical  Communication  with  Lighthouses  and  Lightveseels. 

Death  of  M.  Paul  Jablochkoff  (6th). 

Opening  of  the  Lancaster  Municipal  Electric  Lighting  Station 
(14th). 

In  an  action  for  damages  and  injunction  brought  against  the  City 
of  London  Electric  Lighting  Company,  Mr.  Justice  Kekewich 
in  giving  judgment  for  damages  ruled  that  electricity  supply 
companies  are  not  exempt  by  reason  of  their  statutory  powers 
from  actions  at  Common  Law  for  nuisance  (19th). 

Paper  on  the  "Cost  of  Electrical  Energy"  read  before  the 
Institution  of  Electrical  Engineers  by  Mr.  R.  E.  B.  Cromp- 
ton  (26th). 

In  the  vibration  action,  Wise  v.  Metropolitan  Electric  Supply  Com- 
pany, Mr.  Justice  Stirling  gave  judgment  in  favour  of  the 
plaintiff;  but  suspended  the  operation  of  the  injunction  for 
three  months  (27th). 

Judgment  given  by  Mr.  Justice  Kennedy  in  favour  of  the  plaintiff 
in  the  action,  Muirhead  v.  Commercial  Cable  Company.  Defen- 
dant Company  sought  to  prove  that  the  plaintiff,  to  whom  they 
were  paying  royalty  under  an  American  duplex  patent,  No. 
L'.')4.490  of  1880,  had  anticipated  himself  in  his  English  patent 
No.  2,564  of  1876,  thereby  causing  his  American  patent  to 
expire  in  1891  simultaneously  with  the  similar  English  one 
(28th). 

Important  Paper  on  "  Destructive  Effect  of  Electrical  Currents  on 
Subterranean  Metal  Pipes,"  read  before  the  American  Insti- 
tute of  Electrical  Engineers  by  Mr.  I.  II.  Farnham. 

Presidential  address  to  the  Institution  of  Mechanical  Engineers 
delivered  by  Prof.  A.  B.  W.  Kennedy. 

Dividends  declared  :  Eastern  Extension  Telegraph  Company,  7  per 
cent.  ;  Indo-European  Telegraph  Company,  10  per  cent.  ; 
Metropolitan  Electric  Supply  Company,  2  per  cent. 

May. 
Sanction   given  by  the  Emperor  to  the  Berlin  Overhead   Electric 

Railway. 
Death  of  Dr,  K.  E.  Zetsche,  the  well-known  Continental  telegraph 

engineer. 
"James    Forrest  "    lecture  on    "The  Relation  of  Mathematics   bo 

Engineering,"  delivered   by   Dr.  John  Hopkinson  before  the 

Institution  of  Civil  Engineers  (:Srd). 


The  American  Institute  of  Electrical  Engineers  at  their  annual 
meeting  at  Philadelphia  adopt  the  names  "  inductance  "  and 
"  reactance  "  respectively,  for  coefficient  of  self-induction,  and 
induct  ive  resistance. 

Cambridge  Engineering  Laboratory  opened  by  Lord  Kelvin  (15th). 

Jubilee  of  the  American  Telegraph  (24th). 

Dividends  declared:  Consolidated  Telephone  Construction  and 
Maintenance  Company,  2  per  cent.  ;  London-Platino  Brazilian 
Telegraph  Company,  2J  per  cent.  ;  Western  Brazilian  Tele- 
graph Company,  2J  per  cent. 

.Ii  m;. 

Friday   Evening  Discourse  by  Dr.  Oliver  Lodge  on  "The  Work  of 

Hertz"  (1st). 
Great  Northern  Telegraph  Company  celebrates  the  Twenty-tifch 

Anniversary  of  its  existence  (1st). 
The  Promoters  of  the  Electric  Railway  from  the  City  to  Epping 

Forest  withdraw  their  Bill  owing  to  the  onerous  conditions  as 

to  workmen's    trains  sought  to  be  imposed  by  the   London 

County  Council  (5th). 
Opening  of  the  Portsmouth  Municipal  Electric  Light  Station  (6th). 
Mr.  Eraile  Garcke  elected  Chairman  of  the  E'ectrical  and   Allied 

Trades  Section  of  the  London  Chamber  of  Commerce  (7th). 
Woik  commenced  on  the  Waterloo  and  City  Railway. 
Public  examination  of  the  Directors  of  Woodhouse  and  Rawson 

United  (Limited)  commenci  d. 
Death  of  M.  Edmond  Carre,  of  electric  carbon  fame. 
Meeting  at  Leipzig  of  the  Verband  der  Elektrotechniker  Deutsch- 

lands  ;  important  Paper  by  Prof.  Ostwald  on  "  Modern  Views 

of  Electro-Chemistry. " 
A  scries  of  trade  conferences  on  technical  education  matters  held 

by  the  London  Technical  Education  Board. 
The  Metropolitan  Traction  Company  accept  offer  of  the  General 

Electric  Company  to  lay  down  in  New  York  three  miles  of 

line  on  the  Budapest  conduit  system. 
Paper  on   "The  Rotation  of  the  Electric  Arc,"   read  before  the 

Royal  Society  by  Mr.  A.  P.  Trotter  (21st). 
Lighting  of  the  entire  sea  front  at  Hastings  by  alternate-current 

arcs  (30th). 
Dividends  declared  ;  Electric  and  General  Investment  Company, 

25   per   cent.  ;   Telegraph    Manufacturing  Company,    7A   per 

cent. 

July. 

Mr.  Ludwig  Mond  endows  the  Royal  Institution  with  a  physical- 
chemistry  research  Laboratory  to  be  called  the  "  Davy- 
Faraday  "  Laboratory. 

Mr.  S.  A.  Varley  is  granted  a  Government  Pension  of  £50  per 
annum. 

The  laying  of  the  Commercial  Cable  Company's  third  Atlantic 
cable  completed  by  the  "  Faraday  "  (2nd). 

The  London  County  Council  and  the  promoters  of  the  City  and 
Epping  Forest  Railway  arrive  at  a  compromise  with  regard  to 
the  running  of  workmen's  trains  and  the  Bill  is  recomitted 
(9th). 

The  Inter- Colonial  Congress  at  Ottawa  adopts  a  resolution  asking 
the  Canadian  Government  to  move  in  the  matter  of  furthering 
the  laying  of  a  Pacific  cable. 

Action  brought  by  the  Anglo-American  Telegraph  Company  against 
the  Compagnie  Franchise  du  Telegraphe  de  Paris  a  New  York 
for  rupture  of  a  common-purse  agreement  decided  in  favour 
of  the  former  concern  (10th). 

Celebration  of  the  Silver  Jubilee  of  Submarine  Telegraphy  to  the 
Far  East  (20th). 

Successful  trials  of  Prof.  Elisha  Gray's  Telautograph  between 
London  and  Dover  (22nd). 

Opening  of  the  Municipal  Electric  Lighting  Station  at  Hanley 
(26th). 

Completion  of  the  laying  of  the  new  Anglo-American  cable  (27th). 

The  House  of  Lords  decides  that  the  price  of  a  tramway  lino  pur- 
chased by  a  municipality  under  the  43rd  clause  of  the  Tram- 
ways Act  is  to  be  the  cost  of  erecting  and  establishing  a  similar 
line  in  a  similar  condition  (30th). 

Douglas  Lasey  Electric  Tramway  opened  (28th). 

Dividends  declared:  Eastern  Telegraph  Company,  6|  per  cent.  ; 
Direct  United  States  Telegraph  Company,  2|  ;  National  Tele- 
phone Company,  5  per  cent.  ;  Electrical  Power  Storage  Com- 
pany, 5  per  cent.;  Edison  and  Swan  United  Electric  Light 
Company  6  per  cent.;  Globo  Telegraph  and  Trust  Company 
4i  per  cent. 

August. 

The  Siemens-Halske  factory  at  Chicago  burnt  down  (1st). 

Meeting  of  the  British  Association  at  Oxford  :  Important  Papers 
read  by  Prof.  J.  J.  Thomson,  on  "The  Velocity  of  Cathode 
Rays,"  and  by  Mr.  P.  G.  Bailey  on  "A  Remarkable  Experi- 
mental Corroboration  of  the  Truth  of  Prof.  Ewing's  Molecular 
Theory  of  Magnetism  "  (8th), 
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The  business  of  the  London  Electric  Supply  Corporation  placed  in 

the  hands  of  a  Receiver  at  the  instance  of  Lord  Wantage. 
Close  of  the  public  examination  of  the  Directors  of  Woodhouse  and 

Rawson  United  (Limited)  (8th). 
The  Compagnie  des  Chemins  de  Fer  de  l'Ouest,  satisfied  with  the 
performance  of  the  Heilmann  experimental  electric  locomotive, 
orders  two  additional  ones. 
Draft  of  the  proposed  agreement  between  the  Postmaster-General 
and  the  National  Telephone  Company  laid  on  the  table  of  the 
House  of  Commons  ;  its  signature  postponed  until  the  next 
Session. 
Suspension  of  the  publication  of  La  Lumiire  Etectriqiie. 
Order  in  Council  published  legalising  the  ohm,  volt,  and  ampere 

(23rd). 
Dividend   declared  :    Cuba  Submarine  Telegraph  Company,  8  per 
cent. 

September. 
Death  of  von  Helmholtz  (8th). 
Publication  of  new  French  electrical  journals,   L'Eelairage  Etec- 

tritpie  and  L'Energie  Elecbriqtw. 
Berlin   Municipality  agree   to   the  construction   of   the   proposed 

overhead  electric  railway. 
Dividend  declared  :  Brush  Electrical  Engineering  Company,  5  per 
cent. 

October. 

Opening  of  the  Hampstead  Vestry  Electric  Lighting  Station  (1st). 
Opening  of  the  Ealing  Municipal  Electric  Lighting  Station  (3rd). 
Concession  for  an  underground  electric  railway  in  Vienna  granted. 
Hermite  electrical  sanitation  process  adopted  at  Ipswich  (10th). 
Opening  of  the  Worcester  water-power  Municip\l  Electric  Lighting 

Station  (11th). 
Preliminary  injunction  obtained  in  the  United  States  against  the 

manufacturers  of  the  chloride  accumulator. 
Amalgamation   of   the   Socie'te'    Franchise   des    Telegraphes   Sous- 

raarins  and  the  Compagnie  Franchise  du  Telegraphe  de  Paris 

and  New  York. 
Opening  of  the  Bolton  Municipal  Electric  Lighting  Station  (31st). 
Dividends  declared  :  Brazilian  Submarine  Telegraph  Company,  6 

per   cent.;    Venezuela   Telephone   and    EUctrical  Appliances 

Company,  4  per  cent. 

November. 
Opening  of   the    Southport   Municipal   Electric   Lighting   Station 

(9th). 
Expiry  of    the   Swan    "  parchmentised   cotton   filament  "   patent 

(27th). 
New  platinum  standard  of  light  proposed  by  the  Reichsanstalt. 
Hammersmith  Vestry  accord  permission  to  the    London    United 

Tramways  Company  to  run  an  overhead-wire  electric  tramway 

from  Shepherd's  Bush  to  Acton. 
Indian  Government  award  Mr.  Melhuish  of  the  Telegraph  Depart- 
ment a  special  bonus  on  account  of  his  telegraphic  inventions. 
Spanish  Government  appoint  a  Royal  Commission  to  inquire  into 

the  condition  of  the  telegraph  service. 
Rumford  Medal  awarded  to  Prof.  Dewar  for  his  low  temperature 

researches  ;  a  Royal  Medal  awarded  to  Prof.  J.  J.  Thomson 

for  his  contributions  to  electrical  theory. 
Accident  to  the  City  of  London  Electric  Lighting  Company's  mains 

in  Cannon-street  (19th). 
London  County  Council  decides  that  all  future   electric   lighting 

loans  shall  be  for  50  or  for  20  years,  according  to  the  nature  of 

the  expenditure  (20th). 

I  in  l  MIU'.K. 

Berlin- Vienna  Telephone  Line  opened  (1st). 
Board  of  Trade  Conference  on  Lighl  Railways  (litli). 
Bedford  Municipal  Electric  Lighting  Station  opened  (6th). 
Dewsbury  Municipal  Electric  Lighting  Station  opened  (10th). 
Board  of  Trade  Conference  on  Transformer  Pits;  decided  not  to 
veto  general  principal  (13th  and  20th}. 

Court  of    Appeal   decide    that    the    English    Muirhead    "duplex" 

patent   of   1  .S7»;  did  anticipate  that  taken  out    in   America  in 

1880  (18th). 
Court  r,f  Appeal  decide  thai  an  injunction  shall  issue  against  the 

City  of   London    Electrii     Lighting   Company  in   the  action 

brought  against  them  by  Mr.  Shelter  (18th). 

Ilerliner    telephone    [latent    declared    void    by    the    I'nitcd    States 

Circuit  ( lourt. 
Electric  Tramway  Concession  granted  for  Cairo. 
\,Nal<ci, nation  of  all  the  storage-battery  interests  iii  the  United 

Stall's. 

i  .,    Municipal   Electric  Lighting  Station  oommenoes  supply 

i  L9th) 

M.  Yiolle  contributes  a  Paper  to  the  ^oademie  den  Sciences,  in 
winch  In-  siat.'s  thai  his  experiments  tend  to  show  thai  the 
temperature  of  the  arc  itself  is  greater  than  that  of  the  crater. 


THE  ELECTRIC  RAILWAYS  AND  TRAMWAYS  OF  THE 
UNITED  KINGDOM. 


Place. 

Length. 

System. 

Woi  ked  by. 

In  Operation— 

Miles. 

Bessbrook — Newry .. 

31 

Third  Rail  ,Dr.  E. 

Bessbrook  and  Newry 

Hopkinson) 

Tramway  Company. 

Birmingham   ...  

3 

Accumulator  Cars 

Birmingham  Central 
Tramways  Compan}-. 

Blackpool    

2 

Holroyd  -  Smith's 
Conduit 

Blackpool  Corporation 

Brighton 

1 

Third  Rail  (Yolk) 

Mr.  Magnus  Yolk. 

li 

Anderson  -  Munro 

Mi.  .1.  Monteith,  of 
Carstairs  (Private). 

City  and  South  Lon- 

3i 

Third  Rail  (Dr.  E. 

City  and  South  Lon- 

don  Railway  I  King 

Hopkinson) 

don    Railway    Com- 

William   -  street — 

pany 

Stockwell) 

Douglas — Laxey    (I. 

7 

LTnder-Running 

Douglas  Laxey    Elec- 

of Man) 

•'  Bar  "    (Dr.    E. 

tric  Tramway  Co. 

Guerusey     

2J 

Overhead        (Sie- 

Guernsey       Railway 

mens) 

Company 

Leeds        ( Roundhay 

3J 

Thomson-Houston 

Thomson    -    Houston 

Park  Line) 

Overhead  Trolley 

International  Elec- 
tric Company. 

Liverpool    Overhead 
Railway 

61 

Third  Rail  

Liverpool  Overhead 
Railway  Company. 

Portrush        (Giant's 

8 

Third    Rail     (Sie- 

Giant's        Causeway 

Causeway) 

mens) 

Electric  Tramway  Co. 

Ryde    

i 

Third     Rail    (Sie- 
mens) 

Ryde  Pier  Company. 

Southend  Pier    

11 

Third  Rail(Cromp- 
ton) 

Southend  Corporation 

Walsall,        Wednes- 

8 

Overhead         Side 

South      Staffordshire 

bury,  Bloxwich,  and 

Trolley 

Tramways  Company. 

Darlaston 

In  Progress :— 

Brighton  —  Rotting- 

3 

Accumulators     ... 

Brighton  and  Rotting- 

dean 

dean  Seashore  Rail- 
way Company, 

Dublin  

53 

Overhead  Trolley . 

Coventry  Electric 
Tramways  (Limited) 

Dublin  Southern 
Tramways  Company. 

Waterloo  —  City 

H 

South -Western  Rail- 
way Company. 

I  rejected  :— 

Mersey  Railway  Co. 

Cork     

i'i 

Degauway  (Wales) ... 

Douglas  (I.  of  Mm  .. 

2J 

Overhead  Trolley  . 

Douglas  Southern 
Electric     Tramways 

London — 

(Limited). 

Central         London 

ti 

Central  London   Rail- 

Railway   City  and 

way  Company. 

Shepherd's  Bush 

City  k  South  Lon- 

don   Railway     Ex 

tensions — 

Clapham    

1 

/Third    Rail    (Dr.\ 
(   E.  Hopkinson)    / 

City  &  Smith  London 

Klington    

2? 
31 

Railway  Company. 

Finsbury  Park  and 

City 

Finsbury  —  Wal 

3\ 

thamstow 

llainp-iead.st.  Pan 

ftt 

eras,  and  Charing 

ero 

Shepherd'     Bush — 

i  Overhead  Trolley  . 

Louden  United  Tram- 

way a  ( tompany. 

Waterloo      Baker 

3 

street 

Snowdon       Mo 

Tramroad  and  Hotel 

any. 

ELECTRIC   LIGHTING    NOTICES. 
(SESSION    189    l 

The  following  is  a  list  of  applications  for  Provisional  Orders 
deposited  with  the  Board  of  Trade  bj  the  -1st  ult.  under  the 
provisions  of  t  he  Electric  Lighting  Acts  of  1882  and  1888.  On 
p,  171  of  our  issue  of  December  7th  we  published  a  list  of 
Bpplioal  mils  advert  e-eii  m  the  I London  6a  tttt  during  the  months 
of  October  and  November.     The  two  lists  are  very  much  alike, 
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though  the  second  is  always  shorter  than  the  first,  owing  possibly 
to  the  necessity  of  sending  in  a  £50  fee  with  the  miscellaneous 
and  multitudinous  documents  that  have  to  be  deposited  with 
the  Board  of  Trade  by  December  21st.  The  deposit  of  the  £50 
fee  may  be  taken  as  an  outward  and  visible  sign  that' the  pro- 
moters are  in  earnest.  Hence  the  list  we  publish  below  may 
be  considered  reliably  indicative  of  the  amount  of  additional 
electric  lighting  work  that  will  receive  Parliamentary  sanction 
during  the  next  twelve  months.  There  are  in  all  29  applica- 
tions, 24  of  which  relate  to  the  Provinces  and  5  to  Loudon. 
Of  these  29  applications,  14  are  by  local  authorities  and  15  by 
companies. 

THE  METROPOLIS. 
Districts.  Names  of  Applicants'. 

Battersea County    of     London    and    Brush    Provincial    Electric 

Lighting  Company. 

Newingtou  County   of    London    and    Brush    Provincial     Electric 

Lighting  Company. 
Nottiug  Hill   (a-v 

portion  of  the 

Parish  of  St.  J-Notting  Hill  Electric  Lighting  Company. 

M   i  |  Al.botts, 

Kensington)...  ' 
St.  Olave's  (Dis-  -| 

trict  of  the  I  County  of  London  and  Brush  Provincial  Electric  Light- 

Board      off     ing  Company. 

Works) J 

StoTtheDBoardlCharing  Cr0SS  and  Strand  Electr!city  Supply  Corpora- 

of  Works) J 

THE  PROVINCES. 
Towns.  Applicants. 

AlderleyEdge...  Urban  District  Council. 

Bath    City  of  Bath  Electric  Lighting  and  Engineering  Com- 
pany. 

Bootle Corporation. 

Brechin   Scottish  House-to-House  Electricity  Company. 

Carlisle    Corporation. 

Leigh  Local  Board. 

Liverpool  (Tox- 

teth  Park)   ...  Liverpool  Electric  Supply  Company. 

Llandudno Urban  District  Council. 

Luton Corporation. 

Margate  Municipal  Electric  Light  and  Power  Corporation. 

Montrose Scottish  House-to-House  Electricity  Company. 

Motherwell Commissioners  of  the  liurgh. 

New  Windsor...  Corporation 

Pontypool    Poutypool  Electric  Light  and  Power  Company. 

Prescot       (Dis- 
trict)      British  Insulated  Wire  Company. 

Radcliffe Urban  District  Council. 

Salisbury Salisbury  Electric  Light  Supply  Company. 

Southampton  ...  Southampton  Electric  Light  and  Power  Company. 

Stirling    Commissioners  of  the  Burgh. 

Swindon     (New 

Town)  Local  Board. 

Walthamstow . . .  Local  Board. 

Winchester Corporation. 

Jr)-6^6/-,6  -  Windermere  anil  District   Electricity  Supply  Company 

Worthing    Corporation. 


NEW  PUBLIC  COMPANIES  OF  1894. 

The  following  are  the  more  important  limited  liability  com- 
panies connected  with  the  electrical  engineering  and  allied  indus- 
tries registered  during  the  past  year,  with  their  capital : — 

Capital. 

Allan  (William)  and  Co £50,000 

Altrincham  Electric  Supply  60,000 

Aluminium  and  General  Foundry  Syndicate 10,300 

Aluminium  Soldering  Company    10, COO 

Angular-Hole  Machine  Company 35,000 

Ariel  Arc  Lamp  Syndicate     20,200 

Annauiii  Automatic  Stamping  Company     212,000 

Bailey  and  Garnett 10,000 

Baird,  Thompson  and  Co 60,000 

Barnett  (Rowland)  and  Co 20,000 

Baron  (P.  E.)  and  Co 6,000 

Barraclough  (William)    12,608 

Belcher's  PatentSmoke  Preventer  Company 1,000 

Birmingham  Stamping  and  Tool  Company 6,000 

Bootc  (T.  and  R.)    50,000 

Bowes-Scott  and  Western 10,000 

Brayton  Petroleum  Motor  Company    80,000 

Brightside  Foundry  Company 25,000 


British  Aluminium  Company   

British  and  Foreign  Electric  and  Engineering  Company 

Bronze  Steel  Syndicate   

Californian  Electric  Power  and  Mining  Development  Syndicate 

Canadian    .Mica  Company   

Capsule  Bal  tery  Company 

Carbon  Syndicate   

Central  Chili  Copper  Company 

Chadburn  and  Son  

Commercial  Electricity  Supply  Company   

Coventry  Electrical  Engineering  Company 

Cowper-Colcs  Galvanising  Syndicate   

Cruts  Incandescent  Lamp  Agency    

DalzieTs  News 

DawBon  Gas  Engines  Syndicate    

Denison  Auto-Telegraph  Machine  Syndicate 

Easton,  Anderson  and  Gooldcn 

Economic  Electric  Specialty  Company     

Edmoudson  Electricity  Meter  Syndicate     

Electric  Exploitation  Company    

Electric  Motive  Power  Company  

Electric  Novelty  Syndicate   

Electric  Time-Distributing  and  Clock  Company    

Electric  Traction  Company    

Electricity  Users'  Association 

Electro-Chemical  Company   

Electrophone    

Elieson  Electrical  Switch 

English  and  Colonial  Electric  Light  Company   

Exploitation 

Foreign  Chemical  and  Electrolytic  Syndicate 

Fowler,  Lancaster  and  Co 

Fraser  and  Fraser  

Froggatt's  Electric  Lighting  Company    

Froggatt's  Inventions  Syndicate  

Fulgur  Electric  Lighting  Company  

Gas  and  Oil  Engine  and  Dynamo  Supply  Company 

General  Exploitations 

Great  Western  Electric  Light  and  Power  Company 

Hall  Electrical  Company   

Hall  (Robert)  and  Sons,  Bury   

Hampstead  General  Electric  Fittings  Company 

"Harp  "  Arc  Lamp  Syndicate  

Hemming  and  Co 

Herbert  (Alfred) 

Hooper's  Telegraph  and  Iudia-Rubber  Works    

Hopkinson,  (J.)  and  Co 

Immisch  Electric  Launch  Company 

International  Electric  Storage 

Joyner  (Charles)  and  Co 

Kerbey  Bowen 

Kerr,  Stuart  and  Co 

"  La  lloite  Magiijue  " 

Lancashire  Rubber  Company    

Lancaster  (William)  and  Co 

Las  Carbesses  Manganese  Mines    

Liquor  Register  Syndicate 

Liverpool  Rubber  Company 

Llandudno  Electric  Supply  Company  

London  Mathematical  Society   

London  Refuse  Steam  Generator  and  Electrical  Power  Cor- 
poration     

Lynton  and  Lynmouth  Electric  Light  Company  

Marine  Steam  Turbine  Company 

McDowell,  Steven  and  Co 

Metropolitan  Tramways  and  Omnibus  Company  

Mildc  Telephone  and  Electric  Supply  Company    

Mills  (John)  and  Sons    

Mitchell,  Corbitt  and  Sous    

Nalder  and  Harrison  Construction  Syndicate    

National  Electric  Engineering  Company      

Newport  Electrical  Engineering  Company 

Non-Corroding  Silver  Metal  Syndicate    

Northern  Engineers'  Supply  Company    . 

Oriental  Telephone  and  Electric  Light  Company  

Parker  (Thomas) 

Pass  (C.)  and  Son    

Patent  Enamel  Company   

Patents  Pioneer  Syndicate 

Pilling  (John)  and  Sons 

Putney  Electric  Supply  Company 

Randall's  Phonautograph  Company 

Revolution  Wooden  Pulley  Company  

Richardson  (Thomas)  and  Sons  

Robinson  and  Auden    

Eoyce  (F.  II.)  and  Co 

Salisbury  Electric  Light  and  Supply  Company 

Saycee  Electrical  Syndicate  ■ 

Scott  (Ronald  A.)    

Shanks  (Alexander)  and  Sons    

Smith  (William)  and  Brothers 

Snowdon  Mountain  Trarm-oad  and  Hotels  Company 

Spanish  Telephone  Company 

Standard  Wire  Company   

Station  Indicator  Company   


100,000 

2  000 

6,000 

30,000 

90,000 

30,000 

100,000 

255,000 

30,000 

2,000 

5,000 

2,000 

5,000 

150,000 

70,000 

1,000 

200,000 

50,000 

2,000 

25,000 

20,000 

4,500 

5,000 

300,000 

2,000 

200,000 

20,000 

5.000 

50,000 

1,250 

3,000 

50,000 

30,000 

3,000 

1,000 

7 

5,000 

20,000 

1,000 

4,000 

75,000 

1,000 

5,000 

25,000 

25,000 

50,000 

40,000 

12,000 

200,000 

35,000 

20,000 

60,000 

3,000 

70,000 

25,000 

250,000 

18,000 

123,117A 

15,000 


600,000 

8,000 

25,000 

200,000 

1,00,0000 

20,000 

25,000 

50,000 

15,000 

5,000 

2,000 

20.000 

3,000 

200,000 

75,000 

100,000 

60.000 

10.000 

50,000 

1,000 

25,000 

20,000 

250,000 

35,000 

30,500 

20,000 

10,000 

10,000 

50,000 

100,000 

70,000 

16,000 

50,000 

50,000 
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Capital. 

Steel  and  Garland  £40,000 

Syndicat  de  Traction  par  le  Qaz  20,000 

Taylor's  Smokeless  Boiler  Syndicate    50,000 

Telpher  Cable  and  Cliff  Railway  Syndicate    6,000 

Tramway  Motor  Company '. 200,000 

Vegetable  Silica  Patents  Insulating  Syndicate  5,000 

Vulcan  Gas  Engine  Company    1,000 

Wigston  Electrical  and  Engineering  Company   ...  .  25,000 

YVillans  and  Robinson     300,000 

"Williams  "  Valveless  Engine  Company 25,000 

AYimshurst,  Hollick  and  Co 40.0C0 

Windermere  and  District  Electricity  Supply  Company    40.000 

Wray  Electrical  Engineering  Company   10,000 

Wrigley's  Patents    .' 60,C00 

Yorkshire  Steam -Valve  Company 40,003 


PUBLIC   COMPANIES  WOUND   UP,  DISSOLVED,  &c, 
IN  1894. 

The  following  are  amongst  the  limited  liability  companies 
which  have  been  wound  up  during  the  past  year,  the  asterisk 
denoting  that  the  Company  was  wound  up  by  order  of  the 
Court  :— 

*Agence  Dalziel. 

Area*  Hating  Company. 

*Barnar.l,  Bishop  and  Barnards. 

Blakey,  Kmmottand  Co. 

"Bolton  (R.)  and  Co. 

'Collier  Audible  Telephone  Syndicate. 

'Common  Petroleum  Engine  Company. 

Crossley  Telephone  Company. 

Dalziel's  Cable  News  Agency. 

District  Messenger  Company  of  Paris. 

Domestic  Telephone  Company. 

Easton  and  Anderson  (reconstructed  as  Easton,  Anderson  and  Gooldeu). 

Electric  Arms  and  Ammunition  Syndicate. 

Elmore's  French  Patent  Copper  Depositing  Company  i reconstructed). 

English  Electric  Manufacturing  Company. 

Field's  "  M.P."  Development  Association. 

Fowler's  Engineering  Company. 

General  Electric  Power  and  Traction  Company. 

Giilcher  (New)  Electric  Light  and  Power  Company. 

Herculite  and  Electrical  Manufacturing  Company. 

Home  Telephone  Company  (business  taken  over  by  the  National  Telephone 

Company). 
International  Electric  Subway  Company. 
Latimer  Clark,  Muirhead  and  Co. 
Lithanode  and  General  Electric  Company. 
New  Telephone  Company. 
"Newington,  Priddle  and  Co. 
Orient  Electric  Light  Company. 
Panulcillo  Copper  Company  (business  acquired  by  the  Central  Chili  Copper 

Company1. 
Platinum  Plating  Company. 

Practical  Electro-Plating  and  Enamelling  Company. 
Roper's  Electrical  Engineering  Company. 
Swan  United  Electric  Light  Company  (undei  taking  acquired  by  the  Edison 

and  Swan  United  Electric  Light  Company  . 
Swan's  Electric  Light  Company. 
Wells,  GallimOfe  and  Taylor. 

The  following  companies  have  been  dissolved,  or  have  ceased 
to  exist,  in  most  cases  nothing  having  been  done  beyond 
registration,  and  no  business  having  been  commenced  : — 

\inri  ii  hi  Unci  Kir.  1 1  ic  Power  Supply  <  lompanj . 
Autumn  ic  Elecl  i  ic  Supply  <  iompany. 
Automatic:  I  Ii.  ti  I'M    i  'in  [juration. 
[British  Electric  Propul  lion  and   i  i  m  I  ion  Com] 
Electric  Semaphore  Signal  Syndi  ati 

Electrical  Invent  i 

Electi  nil  Woi  h    C icti  n   md  Mnintenain  o  >  lompauj . 

Electro  '  lalvanic  Ma.  hino  <  lompauy, 
Eston   Ire  Lamp  Sj  ndii  ate. 

I  ibi  i1 

i  'it     in ,i  ni ion  Sj  ndii  ite. 

1 1. ,ii, i   I,  ,i,l  El©  trie  I  i  iii   in, I  Power  i  lompanj . 

Ilnlliiway    I  ,1'-,  I  i  i 

1 1,    in,    \ Ibei i. 

i       ich  Electricity  Supply  l  Iompany, 

New  Elecl  ro  ^lnaig&matoi  l ',  impanj 

Pont    i" !       Eli    tri    Lightin    I 

Portlai  'i  i  !•■,  iii,   Light  I  lomj 

St.  I, ul  -      -  i        ,      Lightii  ipany, 

Thorn]   "ii     Electrical  b'itl  ing  and  Si  rew  ( lut  ting  i  lompau) . 

Woking  Electi ipplj 

Wolverhampton  Electric  Light  and  Powei  Co: 


ELECTRICITY   DIRECT  FROM   FUEL/ 


The  recent  experiments  of  Dr.  W.  Borchers  on  the  direct  produc- 
tion of  electricity  from  fuel  gases,  described  in  the  Electrical  World 
Digest  of  December  8th  (see  a'so  The  Electrician,  November  30,  1894, 
p.  139),  are  not  as  hopeful  as  one  might  think  from  the  erroneous 
conclusions  which  Dr.  Borchers  has  drawn  from  his  experiments. 
While  the  doctor  is  undoubtedly  working  in  the  right  direction,  he 
has,  in  the  experiments  described,  accomplished  absolutely  nothing. 
If  the  doctor  will  carefully  analyse  the  materials  he  employs  and 
the  products  he  obtains,  he  will  make  another  startling  discovery. 
He  will  discover  : 

1.  That  the  increase  in  weight  of  his  copper  tubes  is  due  to  the 
formation  of  a  coating  of  insoluble  cuprous  chloride,  Cu,Cl„,  pro- 
duced by  corrosion  of  the  copper  tubes. 

2.  That  the  oxygen  absorbed  by  the  cuprous  chloride  solution 
does  not  combine  at  all  with  the  carbon  monoxide  or  other  fuel 
gases,  but  is  used  solely  in  oxidising  the  cuprous  to  cupric  chloride 
according  to  the  following  equation. 

O  +  Cu,CL  +  2HC1  =  2CuCL  +  H,0. 
Cuprous  Cupric 

Chloride  Chloride 

The  ultimate  and  only  product  of  the  reaction  is  cupric  chloride 
produced  at  the  expense  of  the  copper  tubes. 

3.  That  the  energy  evolved  as  electric  current  is  due  to  this 
corrosion  of  the  copper  tubes  and  to  nothing  else. 

4.  That  the  same  results  would  have  been  obtained  by  his 
apparatus  if  he  had  not  used  any  gases  at  all. 

If  the  reactions  supposed  by  the  doctor  to  have  taken  place  did 
actually  occur,  they  would  occur  in  the  same  manner  with  both 
electrodes  of  carbon,  and  there  would  be  a  continuous  evolution  of 
carbon  dioxide.  Even  if  the  reaction  did  actually  take  place,  the 
arrangement  would  be  of  no  practical  value,  as  the  cuprous  chloride, 
Cu2Cl2,  rapidly  changes  in  the  presence  of  air  by  the  absorption  of 
oxygen  to  cupric  chloride,  CuCl2,  which  would  have  to  be  con- 
tinually reduced  by  metallic  copper  or  an  equivalent  reducing 
agent.  In  that  case  an  ordinary  zinc  primary  battery  is  more 
economical  than  a  copper  battery. 

The  writer  tried  about  a  year  ago  the  same  experiments  described 
by  Dr.  Borchers,  using  carbon  tubes  for  both  electrodes  instead  of 
copper.  Over  100  different  solutions,  including  cuprous  chloride, 
were  tried  as  electrolytes.  I  was  unable  to  find  that  any  two  gases 
would  combine  spontaneously  under  these  conditions  unless  they 
were  capable  of  combining  spontaneously  at  low  temperatures  when 
brought  in  contact  with  each  other  in  the  gaseous  state.  Electro- 
lytic gases  formed  at  the  electrodes  by  an  electric  current  will 
recombine.  But  I  was  unable  to  get  positive  evidence  of  combina- 
tion of  even  oxygen  and  hydrogen  obtained  from  other  sources  and 
free  from  ozone  and  other  impurities. 


ON  THE  PRODUCTION  OF  ROTARY  MAGNETIC  FIELDS 
BY  A  SINGLE  ALTERNATING  CURRENT.! 

BY    LI  DWIQ    GH   I'M  ANN. 

Since  the  first  announcements  of  Prof.  Ferraris  and  Mr.  Tesla 
that  rotation  can  be  accomplished  by  employing  two  or  more  alter- 
nating currents  of  displaced  phase,  the  question  has  been  raised  by 
many  an  engineer  as  to  the  possibility  of  producing  a  rotary  mag- 
netic field  by  the  use  of  a  single  circuit,  carrying  the  ordinary 
alternating  current,  instead  of  requiring  three  or  more  wires  or 
several  independent  circuits.  So  Ear  it  has  been  necessary  to  con- 
struct a  special  generator  armature,  the  windings  of  which  wero 
rotated  in  a  field  of  const  ml  polarity,  to  produce  two  or  more  cur- 
rents lagging  in  phase  behind  each  other.  To  use  the  currents 
generated  for  establishing  a  progressive  or  rotary  hold  it,  was 
necessary  to  carry  as  many  vires  to  the  plaoe  of  consumption  as 
currents  were  employed  differing  in  phase,  Sia  years  have  passed, 
and  quite  rapid  progress  has  ben  made  in  various  directions.  I 
wish  now  to  bring  to  your  notice  a  method  ol  generating  a  rotary 
magnetic  field  by  a  single  alternating  current  or  ite  field  without 
condensers  or  choking  coils.  This  is  accomplished  by  a  device 
brought  out  by  me  some  three  years  ago.  Its  fundamental  prin- 
ciple is  bardly  as  yet  appreciated;  however,  the  World's  Kair 
exhibits,  as  well  as  literal  in  ol  late,  show  that  the  device  has 
attracted  attention,  ami  thai  several  engineers  have  approached 
the  prinoiple  invi  Ivi  d 

I     wish    to    refer    to    my  inol .  ,r,    ami    especially    to    lis    armature 
.I    in    l^'.M.;       Fig,    I  and   S   show    the  device.      The   former 

*  From  the  Blectrical  M     M  ol  Now  York 

itute  "i  Electrical  l'.n 
i  , 

Vol.  ML,  Aug.  26,  1891.  p.  230, 
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is  principally  used  in  the  American  patents,  while  the  latter  is 
given  in  the  English  patent  of  the  same  year.  The  novelty  of  the 
armature  construction  lies  in  a  winding  containing  closed  sub- 
circuits  ;  and  another  point  i9  that  the  closed  circuits  do  not 
coincide  in  number  with  the  poles  of  the  tield  magnet.  Before 
going  into  the  action  of  this  device  I  will  mention  two  simple 
experiments  which  are  essential  in  order  to  understand  the  opera- 
tion of  this  rotary  magnetic  tield  system 

If  we  have  a  closed  coil  moving  in  an  alternating  magnetic  field, 
or  better,  between  the  poles  of  aju  Id  magtu  I,  as  illustrated  in  Figs.  3 
and  3a,  energised  by  alternating  currents  :  then   the  coil  A  will 


be  repelled  from  the  pole,  owing  to  the  secondary  field  which  it 
establishes,  so  long  as  it  cuts,  or  is  threaded  by  the  lines  of  force 
of  the  field.  The  consequence  is  that  it  will  rotate,  and  place 
itself  between  the  north  and  south  pole,  Fig.  4,  where  it  reaches  a 
stable  magnetic  equilibrium,  as  I  like  to  term  it,  because  in  this 
position  it  acts  like  a  pendulum  properly  suspended  (Fig.  5).  Any 
motion  imparted  causes  the  pendulum  to  make  a  few  oscillations 
and  come  to  rest,  and  similarly  any  attempt  made  to  move  the 
coil  into  an  energised  field  will  cause  it  to  be  repelled,  and  after 
a  few  oscillations  it  will  remain  at  rest  between  the  poles.     It  is 


repelled  in  either  direction,  because,  as  soon  as  it  approaches  a 
strong  magnetic  tlux,  currents  are  induced  in  its  windings  and 
create  an  opposing  tield.  The  same  coil  can  be  in  unstable  mag- 
netic equilibrium  (Fig.  0)  if  it  stands  just  in  front  of  a  pole,  in 
which  position  it  would  act  like  a  pendulum  which  is  balanced  with 
the  weight  above  the  point  of  support  (Fig.  7).  Both  are  in  un- 
stable equilibrium  ;  the  least  motion  to  the  left  or  right  imparted 
to  either  will  cause  them  to  accelerate  in  the  direction  of  the  im- 
pulse, and  to  assume  a  position  of  stability  (Figs.  4  and  5).  In  this 
position  (Fig.  4)  the  coil  is  therefore  currentless.  Th  is  stable  posi- 
tion is  the  natural  position  of  synchronous  motors  in  operation. 


Fig.  4. 


Fig.  5. 


Fro.  7. 


If  such  a  synchronous  motor  is  held  behind  the  phase  when 
rotating  under  load,  a  heavier  current  is  induced  in  the 
which  accelerate  the  armature  and  keep  it  in  step.  If,  however, 
the  motor  runs  in  harmony  and  suddenly  a  great  deal  of  the  load 
is  taken  off  then  the  armature  has  a  tendency  to  go  more  quickly, 
but  in  this  case  opposing  currents  are  generated  in  the  windings 
which  retard  the  speed  of  the  armature  and  keep  it  back,  to  remain 
in  step  or  in  stability. I 

Let  us  look  into  the  device  before  us,  and  consider  first  its 
quality  as  a  motor.  Returning  to  Figs.  1  and  2,  preferably  the 
latter,  which  is  simpler  and  easier  to  expUin,  we  find  that  if  we 
send  into  the  field  magnet  coil  an  alternating  current  the  armature 
will  turn  through  a  certain  angle^and  stop.     This  motion  depends 


upon  the  position  of  the  three  closed  coils  with  respect  to  the  two 
poles.  This  same  device  can  itself  be  self-starting  if  we  make  the 
poles  far  enough  apart  and  the  energising  current  sufficiently 
strong,  so  that  at  the  initial  speed  the  armature  is  repelled 
at  a  certain  rate.  This  initial  speed  changes  with  the  number  of 
poles,  closed  circuits,  and  alternations.  Let  us  take  the  first  case, 
and  examine  it.  If  we  try  to  rotate  the  m  matm/ri  (is  1  shall  call  it 
hereafter)  in  a  field  of  alternating  polarity,  we  induce  currents  in 
the  closed  circuits,  which  establish  poles;  but  tins,  poles  .ire  alter- 
nating  in  nature,  and  owing  to  the  motion  imparted,  and  owing, 
further,  to  the  permanent  connections  in  the  winding,  the  poles 
move  or  travel  with  the  latter.  This  accounts  for  the  fact  that  if 
the  tield  poles  are  close  together  the  armature  consumes  power 
during  its  rotation  through  the  alternating  field  ;  it  acts  as  a  dynamo 
and  does  not  start  from  a  state  of  rest.  If  we  impart  by  mechanical 
means  an  impulse  to  the  armature,  currents  are  generated  whose 
sum  has  a  variable  and  principally  negative  value.  The  armature 
makes  a  few  revolutions  and  places  itself  in  a  stable  magnetic 
equilibrium,  viz.,  in  such  a  position,  symmetrical  if  possible,  as 
not  to  generate  any  currents,  and  hence  not  to  induce  any 
reactionary*  poles  in  the  core.  If,  however,  we  impart  to  this 
armature  a  certain  initial  speed,  which  I  shall  call  the  critical  speed, 
then  it  will  continue  to  rotate  with  a  tendency  to  reach  a  certain 


Fig.  8. 

fixed  higher  speed.  This  initial  impulse  may  be  given  by  mechanical 
or  electrical  means.  I  shall  not  state  the  results  as  yet,  but  prefer 
to  explore  the  action  first,  so  that  the  same  may  be  before  us  in 
various  diagrams,  and  enable  us  to  make  any  deduction  desirable. 
First,  let  us  assume  that  the  armature  rotates  synchronously  ;  it  is 
evident  that,  in  order  to  have  an  armature  with  three  close- 
circuited  coils,  interconnected  as  shown,  rotate  in  one  direction, 
we  must  have  currents  induced  whose  sum  has  a  positive  value — 
viz.,  two  of  the  coils  must  do  work,  in  the  same  sense,  while  the 
third  coil  is  either  without  a  current  or  has  a  smaller  current  in 
opposite  direction,  so  that  the  value  still  remains  positive.  For 
true  synchronism  a  close-circuited  coil  reaches  within  a  half- 
period  the  opposite  pole,  and,  consequently,  our  diagram  for  one 
revolution  would  look  as  follows  :     (See  Fig.  8.) 

The  three  diagrams,  a,  b,  c,  show  the  flow  of  currents  and  re- 
sultant poles.  The  close-circuited  coil  2,  Diagram  a,  is  at  this 
moment  generating  opposing  currents  to  the  others  ;  coil  1  is  pass- 
ing just  in  front  of  a  pole.  All  three  induced  currents  combined 
are  developing  poles  as  indicated,  and  rotating  the  armature  in 
counter  clockwise  direction.  The  rotation  being  synchronous, 
diagram  b  shows  the  position  of  the  armature  when  the  polarity  in 
the  field  has  reversed  ;  diagram  c  gives  the  position  of  the  coils 
after  the  polarity  has  changed  again.     It  will  be  noticed  that  the 


Fig.  9. 

original  position,  as  shown  at  a,  has  been  reached  again,  and  that 
the  cycle  will  repeat  itself.  Without  explaining  these  diagrams 
at  this  point,  I  wish  to  bring  before  you  several  other  conditions, 
all  of  which  will  assist  in  reaching  definite  conclusions.  Looking 
at  the  armature  we  see  that  it  has  a  symmetrical  winding,  and  as 
long  as  these  closed  circuits  do  not  coincide  with  the  number  of 
poles  of  the  field  magnet  (contrary  to  all  synchronous  motors 
built  heretofore),  other  working  positions  are  possible.  The 
operation  will  take  placo  as  long  as  the  sum  of  the  armature 
currents  have  a  positive  value,  since  as  far  as  the  rotation  is  con- 
cerned it  is  indifferent  which  of  the  coils  are  doing  the  work. 
Let  us  assume  that  the  armature  does  not  run  at  a  synchronous 
rate,  but  at  another  fixed  speed  which  may  have  a  certain  commen- 
surable relation  to  the  periods  of  the  exciting  field  current,  which 
speed  I  shall  call  the  harmonic  speed.  Instead  of  showing  the 
diagram  with  windings,  as  in  the  first  set,  I  have  simplified  them. 
In  the  following  sets  of  diagrams,  Fig.  '),  I  assume  that  the  arma- 
ture, on  account  of  the  load  or  other  reasons,  cannot  reach  syn- 
chronism, and  that  at  each  field  reversal  the  position  of  the  arma- 
ture with  respect  to  the  field  is  the  same,  only  the  coils  have 
*  It  is  well  to  call  the  armature  poles  due  to  the  armature  currents 
reactionary  poles.  The  other  armature  poles  are  induced  directly  by  the 
field  poles  and  contribute  nothing  to  the  torque. 
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changed  places  as  indicated.  You  will  notice  that  in  this  set  of 
diagrams  the  armature,  for  each  half-period,  makes  one-third  of  a 
revolution  only — namely,  coils  1,  3,  and  2  exchange  positions  with 
the  change  of  polarity.  Let  us  step  at  once  to  another  speed 
(Fig.  10),  which  you  will,  no  doubt,  admit  as  possible — viz.,  let  us 
assume  that  coils  1,  2,  and  3  cannot  arrive  at  synchronous  speed, 
and  that  coil  2  reaches  the  position  which  1  ought  to  occupy  ;  it 
will  be  seen  that,  owing  to  the  symmetrical  position,  it  is  quite 
indifferent  which  of  these  coils  arrives  at  a  given  position  required 
for  harmonic  operation.  This  will  be  clear  to  you  by  refeiring  to 
the  third  set  of  diagrams  (Fig.  10). 

We  are  now  enabled  to  compare  three  sets  of  diagrams  (Figs.  8, 
9  and  10).  The  first  set  shows  for  this  new  type  of  synchronous 
motor  that  at  synchronous  speed  the  pole  positions  in  the  armature 
are  practically  stationary  relatively  to  the  coils  and  core,  and  rotate 
with  it.  The  second  set  shows  that  during  a  complete  revolution 
of  the  armature  the  field  has  reversed  three  times — that  is,  an  odd 
number  of  times  ;  hence,  when  the  armature  returns  to  its  original 


Fig.  10. 


position,  after  a  complete  revolution,  it  finds  the  field  magnetisation 
of  reversed  polarity.  The  magnetic  field  of  the  armature  rotates  in 
the  opposite  sense,  one  and  a-half  times  per  revolution.  In  the 
third  set,  the  armature  makes  but  one  sixth  of  a  revolution  per 
half-period,  and  the  magnetic  field  of  the  armature  in  a  complete 
revolution  rotates  three  times  in  the  opposite  direction.  This 
statement  may  be  startling,  and  my  argument,  so  far,  may  not  be 
entirely  convincing,  as  on  close  inspection  it  will  be  found  that  the 
armature  poles  have  to  do  considerable  jumping.  I  will  now  explain 
the  performance  of  the  rotary  magnetic  field  of  this  armature  in  a 
four-pole  field,  where  the  changes  occur  far  more  gradually,  leaving 
no  doubt  whatever  as  to  the  assertion  made.  Fig.  11  shows 
diagrams  illustrating  synchronous  speed.  By  the  aid  of  these  four 
diagrams  we  can  more  easily  follow  the  pole  positions  in  the  arma- 
ture core,  and  find  them  stationary  in  it.  Inspecting  now  Fig.  12, 
in  which  the  armature  speed  is  reduced,  we  are  able  to  obtain  a 
clear  picture  of  the  main  subject  under  consideration. 

In  this  set  of  five  diagrams  we  see  five  positions,  which  coil  1, 
for  instance,  occupies  before  it  has  made  one-third  of  a  revolution. 
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Nevertheless,  if  we  now  look  at  the  changing  pole  positions,  we 
can  readily  detect  that  they  are  progressively  shifting,  and  we  also 
see  that  thoy  have  made  one  whole  revolution  and  that  in  opposite 
direction  to  the  mechanical  rotation,  or,  in  other  words,  the 
magnetic  Geld  would  travel  three  tunes  around  the  armature  core 

during   one   revolution.      |M   al]    armature   diagrams  described,  and 

to  l"'  described,  the  resultant  ol  the  magnetomotive  forces  of  the 

armature  currents  is  given  only.      '1'..  i pl.-tii  the  picture  showing 

every  one  of  the  component  magnetomotive  forces  acting,  it 
becomes  desirable  to  plol  a  diagram  of  force  (Fig.  13).  These 
components  aol   like  three  variable  concurrent  forces  including  an 

angle  of   120deg.  with  each  other.      These   forces  we  nmj    represent 

as  equal,   for  the  sake  . . i    , venienoe,  as  it,  does  not    influence 

the  i, lea  which  we  wish    to    illustrate.       However,    those   two  forcei 

which    are   acting   in   the    sat I aiv   indicated  by  hcav  iei 

lines. 

Plotting  the  direction  of  the  forcea  'der,  as,  for  instance, 

in  the  last  named   set   of  .  1 1  .    I  i.;     12),  »  here  the  oils  act  in 

the  order   1,   2,  against    3  :  3,  1,  against  2,  and   2,  3,  against    I,  we 


obtain  Fig.  13  for  one  cycle.  The  three  figures  marked  «,  b,  and 
<■  indicate  the  direction  in  which  the  three  forces  are  acting  in  the 
three  positions  of  one  cycle  or  revolution. 

By  drawing  the  resultant  diagram  of  force  from  the  predomi- 
nating forces  of  each  position  we  obtain  the  accompanying  figure 
(Fig.  14).  These  forces  form  a  triangle,  and  the  rotation  resulting 
may  be  seen  from  the  direction  of  arrows  on  the  circumference  of 
the  surrounding  circle.  However,  the  reactive  forces  should  be  con- 
sidered and  represented  separately  to  obtain  the  true  picture, 
and  we  have  to  add  them  to  find  the  total  force  applied  and 
the  manner  in  which  all  the  forces  are  acting.  We  therefore 
repeat  the  resultant  diagram  (Fig.  14),  and  add  the  opposing 
forces  at  their  proper  places.  This  diagram  (Fig.  15)  shows  that 
the  reactive  forces,  shown  by  dotted  arrows,  also  have  a  common 
centre,  and  that  as  regards  time  of  maximum  effect  they  succeed 
each  other  in  the  direction  of  rotation  of  the  armature,  while  they 
are  acting  in  the  opposite  direction  of  the  main  force.  If  we  now 
plot  a  diagram  of  these  reactive  forces  alone,  we  obtain  the  smaller 
triangle  shown  (Fig.  15)  inside  the  larger.  It  will  be  noticed  that 
rotation  is  in  the  opposite  direction  ;  or,  in  other  words,  that  in 
reality   we  have,  with   this  disposition,   to  deal  with  two  rotary 


Fig.  13. 


Fig.  14. 


magnetic  fields  in  opposite  direction  ;  the  useful  work  done  will 
depend  on  the  difference  of  the  angular  velocity  of  these  two 
rotating  fields  and  their  relative  intensity. 

Looking  now  at  the  device  as  a  generator  (Fig.  12),  we  can 
account  for  the  rotary  magnetic  field  because  we  generate  poly- 
phased  currents  in  the  coils  1,  2,  and  3.  They  operate  together 
in  the  following  order  :— 1,  2  ;  3,  1  ;  2,  3  ;  1,  2,  &c.  If  rotated 
as  shown,  the  coils  will  distribute  three-phased  currents  over  the 
armature,  and  this  will  be  understood  when  examining  into  the 
flow  of  currents  of  the  close-circuiting  conductors,  which  are  here 
provided  with  arrows.  At  this  particular  harmonic  speed  it  will 
be  further  noticed  that  the  simple  alternating  field  of  force  has  the 
identical  qualities  as  a  polyphase  energising  field,  as  the  poles  in 
front  of  the  close-circuited  coil  seem  to  be  travelling  (for  the  arma- 
ture) in  clockwise  direction.  This  is  indicated  by  the  shading  of  the 
pole  of  same  sign  in  front  of  the  coil  most  powerfully  acted  upon  in 
the  five  positions,  representing  one  revolution  for  the  field.  The 
currents  displaced  in  phase  cause  the  armature  to  rotate  harmo- 
niously with  the  alternations,  and  prevent  the  armature  from  being 
easily  thrown  out  of  step. 

Returning  once  more  to  the  earlier  diagrams  (Figs.  9  and  10), 
we  see  that  below  synchronism  there  are  two  other  speeds  which 
are  entitled  to  be  called  synchronous,  because  a  certain  fixed  rela- 
tion exists  between  the  periods  of  field  excitation  and  armature 
rotation. 


Fio.  15. 


Fro.  15a. 


Fio,  15b. 


It  will  bo  evident  that  the  greater  the  number  of  closed  circuits, 
the  greater  is  the  number  of  harmonic  or  synchronous  speeds  in 
which  the  armature  can  operate.  If  the  armature  contains  10 
closed  circuits,  and  rotates  in  a  two  pole  field,  it  will  be  able  to 
generate  five  currents,  lagging  72  degrees  behind  one  another  in 
phase,  and  would  have  al   least   five  speeds  which   are  synchronous; 

and  the  armature,  owing  to  its  peculiar  oonstruotion,  can  operate 

at    a    slower    speed    than    the    Synchronous    speed    as   interpreted 

hereto!', , re. 

Looking  at  the  device  from  a  general  standpoint,  it  will  bo  clear 
that    tins   particular  armature   construction    embodies    all    the  weak 

points  of  a  synchronous,  and  *ll  the  strong  points  of  the  polyphase 

motor.        I'lie  w  eak   points  are 

I.    That   the  machine  will  not  start   from  state  of   rest  in  the  form 

town,  because  in  Figs    L,  '.'.  and   L2,  th tie  aol  on  one  another 

differentially,  and    have  a  variable  and  negative  value  ;    they  are  ill 
magnetic  stability  when  at   rest,  hence  no  rotation  can  result. 
9      I'lie  devioe   lee.   a   small   starting   torque  when  rotate,  1. 
to   the  differential  action  of   the    coils,    "Inch    cause,    with    a    small 
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number  of  closed   circuits,   strongly  oscillating  or  jumping  poles 
until  a  harmonic  speed  is  reached. 

:;.  The  device,  when  in  rotation,  is  not  reversible  by  simply 
changing  circuit  connect  inns. 

Tin-  strong  points  are  : — 

First,  that  the  motor  develops  polyphased  currents  in  its  own 
windings. 

nd,  that  therefore  it  is  more  difficult  to  pull  it  out  of  step, 
as  it  has  the  capacity  to  stand  what  I  would  term  magnetic 
slippage. 

Let  us  assume  that  a  certain  coil,  which  should  roach  a  given 
point  to  run  harmonically,  remains  behind  owing  to  a  slower  motion 
of  the  armature  :  in  this  event  the  coil  ahead  has  to  perform  the 
function  at  the  expense  of  a  slightly  heavier  current.  The  loss  of 
revolutions  due  to  this  action  may  be  comparable  to  the  slipping  of 
a  belt  over  a  pulley.  However,  there  is  also  a  limit  to  the  slipping. 
The  armature  should  have  some  harmonic  speed  with  respect  to 
the  alternations.  Should  it  fall  below  the  lowest  harmonic  speed, 
then  it  will  come  to  a  standstill  just  like  any  other  overworked 
synchronous  machine. 

Synchronism  in  a  motor  means  nothing  more  nor  less  than  a 
magnetic  flexible  clutch,  which  may  be  represented  mechanically  as 
follows  : — 

The  old-fashioned  non-starting  synchronous  machine,  having 
equal  armature  coils  and  field  poles,  can  be  compared  with  the 
arrangement  shown  in  Fig.  15a,  giving  side  view  and  elevation. 
The  disc  1  is  provided  with  two  projections  ;  2  imparts  rotation  to 
shaft  4  by  means  of  the  flexible  arm,  or  spring  3,  which  enables  the 
shaft  4  to  be  slightly  behind  or  ahead  of  disc  1.  However,  if  the 
work  put  on  shaft  4  is  in  excess  of  the  strength  of  spring  3,  then  it 
will  break,  and  shaft  4  will  speedily  come  to  a  standstill. 

In  contrast  to  this  older  form  of  synchronous  motors  stands  the 
new  one,  which  forms  the  subject  of  this  Paper,  and  the  machines 
operated  by  bi-  or  polyphased  currents.  The  mechanism  for  show- 
ing magnetic  coupling  for  these  latter  types  may  be  represented  by 
Fig.   156.     In  this  case,   1   represents  a  crown   wheel,  the   teeth 


Fig.  16. 


Fig,  17. 


marked  2  ;  into  these  teeth  meshes  a  catch  3  in  a  flexible  manner, 
which  catch  is  connected  rigidly  to  shaft  4.  Within  the  range  of 
normal  work,  catch  3  would  remain  fixed  between  the  two  given 
teeth  ;  but  if  the  shaft  4  is  overloaded,  the  flexibility  of  catch  3 
will  cause  it  to  yield,  and  pull  out  of  its  position,  drop  in  between 
some  other  two  teeth,  and  continue  to  operate,  but  at  a  slower 
speed.  The  greater  the  excess  of  work,  the  greater  will  be  the 
slippage,  and  the  more  teeth  will  be  jumped  by  the  catch  3 
in  every  revolution  of  disc  1.  For  the  synchronous  motor  herein 
described,  the  overloading  to  the  extent  that  it  cannot  reach  the 
lowest  harmonic  speed  would  be  equivalent  to  the  breaking  of 
spring  3. 

It  will  be  remembered  that  Prof.  Ferraris  always,  and  Tesla 
sometimes,  obtained  a  rotary  magnetic  field  and  rotation  by 
influencing  one  coil  carrying  a  primary  current  by  another  at  right 
angles  thereto  carrying  secondary  currents.  Here  we  have  two 
phases  from  a  single  source  (Fig.  1(»).  To  obtain  a  multiple  of 
phases  we  may  take  two  or  three  iron  cores  A,  and  surround  them 
with  coils  B,  like  the  links  of  a  chain  (Fig.  17),  so  that  the  secon- 
dary coil  of  transformer  1  is  the  primary  of  transformer  2,  and 
so  on  ;  or  we  may  design  a  special  core  for  a  transformer  and 
create  a  rotary  magnetic  field  by  applying  to  one  coil  a  primary 
current  from  the  line,  and  to  another  coil  a  secondary  current 
from  a  transformer,  whereupon,  by  the  rotary  field  obtained, 
polyphased  currents  may  be  taken  through  other  coils  on  the  trans- 
former. These  methods  have,  however,  one  drawback,  and  that 
is  that  the  phase  will  change  more  or  less  in  lag  with  difference 
in  load,  while  for  many  purposes  it  is  most  essential  that  for 
efficient  working  the  phase  should  remain  at  the  same  constant 
angle.  This  desideratum  has  been  accomplished  by  the  device 
under  consideration,  and  any  suitable  number  of  currents  lagging 
in  phase  may  be  obtained  from  a  single  alternating  current. 

To  obtain  a  rotary  magnetic  field  in  or  by  a  stationary  body,  at 
least  two  electric  or  electromagnetic  forces  of  definite  phase  rela- 
tions, acting  at  an  angle  to ^one  another,  and  changing  at  periods 
harmoniously,  are  essential  requirements. 


If,  however,  we  allow  the  body,  or  part  of  the  same,  to  be 
movable,  we  may  substitute  mechanical  rotation  primarily  as  an 
adjuster  of  the  periodicity  and  phase  of  one  of  the  two  forces  ;  the 
fundamental  relation  between  the  two  forces  must  in  this  case 
also  be  the  same  as  in  the  other  ;  namely,  they  must  work  in  har- 
mony, and  the  periodicity  and  phase  determines  the  periodicity  and 
phase  of  the  other  of  one  force.  If  the  second  force  is  a  current  it 
must  be  one  of  the  same  period  or  some  harmonic  of  thai  period  ; 
if  it  is  rotation  it  has  also  to  be  synchronous  or  harmonic.  Wo 
can  now  clearly  understand  why,  when  rotating  the  armature 
(Figs.  1  and  2)  in  an  ordinary  alternating  current  field,  we  have  no 
system  of  polyphased  currents  and  no  rotary  field,  simply  because 
the  armature  rotation  does  not  stand  in  any  relationship  whatever 
to  the  alternations  ;  but  as  soon  as  the  speed  does  so  there  are 
generated  polyphased  currents  lagging  in  phase  at  a  field  angle  and 
a  rotary  magnetic  field. 

There  is  a  difference,  whether  the  armature  is  influenced  by  a 
single  alternating  current,  or  by  several,  causing  themselves  a 
rotating  energising  field.  Nevertheless,  in  either  condition  the 
armature  is  in  magnetic  stability,  and  this  state  is  the  reason  that 
it  remains  stationary  in  the  first  case,  and  that  it  rotates  in  the 
second.  The  reason  that  the  motor  starts  in  the  second  case  is 
evidently  because  the  inducing  magnetic  field  is  itself  rotating  in 
the  stationary  field  magnet  core.  As  said  before,  it  is  considered 
necessary  for  the  proper  operation  of  the  armature  for  giving 
maximum  torque  that,  if  placed  in  an  alternating  current  field  of 
force,  the  armature  rotation  should  have  a  definite  relation  to  the 
alternations.  Up  to  the  publication  of  this  device  some  three 
years  ago,  synchronous  motors  had  as  many  armature  coils  as  field 
coils,  and  hence,  to  obtain  the  value  of  the  synchronous  speed,  all 
that  was  necessary  was  to  divide  the  alternations  of  the  armature 
current  n  by  the  number  of  field  poles  p  of  the  magnet  employed. 
But  if  the  number  of  armature  coils  is  not  the  same  as  the  field 
poles,  then  the  speed  may  vary  from  this  synchronous  speed  and 


Fig.  18. 

a  modification  is  thought  to  be  necessary.  We  would  have  to 
find  the  smallest  common  factor  between  field  poles  p  and  arma- 
ture coils  p1,  with  which  we  have  to  divide  the  number  of  alterna- 
tions to  obtain  the  value  of  the  lowest  synchronous  speed,  while 
the  condition  of  slippage  may  allow  for  the  lowest  harmonic  the 

value   

PP 

It  will  now  be  clear  that  motors  can  be  designed  having  any 
desired  variation  of  speed  and  have  defined  synchronous  speeds  or 
approach  the  indifferent  relation.  I  wish  it  understood  that  I 
do  not  intend  to  treat  the  subject  in  all  its  details,  and  I  am 
especially  reluctant  on  the  ground  of  having  carried  on  but  few 
experiments. 

The  few  diagrams  presented  do  not  disclose  many  conditions  of 
those  possible.  They  show  only  one  or  two  facts  of  conditions 
which  frequently  are  of  a  complex  nature.  Evidently,  the  rotary 
magnetic  fields  in  the  device  under  consideration  may  have  alto- 
gether different  speeds  from  those  shown  in  the  diagrams  ;  also, 
that  the  magnetic  field  may  rotate  with  and  ahead  of  the  armature, 
and  lastly,  the  speed  of  rotation  of  the  rotary  field  of  the  armature 
may  be  synchronous,  and  opposite  in  direction  to  its  rotation. 

The  device  has  been  given  in  form  of  a  diagram,  and  as  it  has 
been  described  as  not  self-starting,  I  wish  now  to  state  that  it 
becomes  self-starting  as  a  series,  a  shunt  or  an  induction  motor  in  a 
field  of  single-phase  or  polyphased  alternating  currents.  Fig.  18 
represents  one  of  the  earliest  forms,  which  have  since  been  simpli- 
fied to  a  considerable  extent.  The  part  A  B  represents  here  a  simple 
series  motor,  whose  armature,  B,  may  be  any  Gramme  or  ring  type, 
open  or  closed  coil  winding  ;  tho  part  C  D  may  be  similarly  con- 
structed. Both  armature  windings  B  and  D,  are  connected  elec- 
trically by  four  wires,  K,  at  points  of  equal  distance,  which  number 
of  conductors,  E,  may  be  reduced  or  increased,  depending  on  the 
number  of  phase  currents  desired.  Now  send  an  alternating  cur- 
rent into  the  series  motor,  part  A  B,  *  then  the  armature  will  start 

*  Preferably  30  that  no  reaction  taken  place  from  part  D. 
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from  state  of  rest  and  will  send  current  impulses  into  the  D  part 
winding,  which  becomes  the  more  regular  the  more  the  armature 
has  approached  synchronous  speed,  where  bi-phase  currents  will 
be  established  therein  ;  these  react  on  the  field  magnet  core  C,  and 
for  the  purpose  of  maintaining  the  armature  in  this  synchronous 
speed,  the  commutator  F  is  applied  to  rectify  the  polyphase 
currents,  which  continuous  current  may  be  used  to  energise  the 
magnet  C. 

The  fundamental  principle  disclosed  opens  to  us  a  very  wide 
field  for  work.  Not  only  are  we  enabled  to  construct  motors 
almost  as  cheap  and  simple  as  continuous-current  motors,  but  there 
is  in  this  principle  involved  the  germ  for  the  ideal  distribution  of 
power,  inasmuch  as  we  are  enabled  to  collect  the  polyphased  cur- 
rents generated,  or  commutate  them  immediately  at  will. 

Finally,  I  wish  to  call  your  attention  to  the  fact  that  the  last 
figure  is  in  reality  a  motor-generator,  and  it  is  therefore  evident 
that  the  electrical  energy  supplied  need  not  all  to  be  transformed 
into  mechanical  power,  but  that  a  portion  may  be  utilised  in  one  of 
the  modified  forms  named  above. 


A  DETERMINATION  OF  THE  SPECIFIC  HEAT  OF 
WATER  IN  TERMS  OF  THE  INTERNATIONAL 
ELECTRIC   UNITS.' 

BY  ARTHUR  SCHUSTER,  F.R.6.,  AND  WILLIAM  GANNON. 

This  research  was  originally  undertaken  by  Prof.  Schuster  and 
Mr.  H.  Hadley,  before  the  authors  were  aware  that  Mr.  E.  H. 
Griffiths  was  engaged  on  a  similar  investigation.  The  principle  of 
the  method  used  is  extremely  simple.  The  electrical  work  done  in 
a  conductor  being  measured  by  /  ECc?f,  where  E  is  the  difference 
of  potential  at  the  ends  of  the  conductor,  C  the  current,  and  t  the 
time.  We  keep  the  electromotive  force  constant,  and  measure 
/C  dt  directly  by  a  silver  voltameter.  We  do  not,  therefore,  re- 
quire to  know  the  resistance  of  the  wire,  and  we  thus  avoid  the 
difficulty  of  having  to  estimate  the  excess  of  temperature  of  the 
wire  over  that  of  the  water  in  which  it  is  placed.  We  also  gain  the 
advantage  of  not  having  to  measure  time,  and  therefore  to  be  able 
to  complete  the  experiments  more  quickly  than  we  could  have 
safely  done  if  the  length  of  time  the  current  passed  had  to  be 
measured  with  great  accuracy. 

We  divide  our  experiments  into  three  series,  but  only  attach  any 
value  to  the  third,  as  during  the  first  two  sets  the  thermometer  was 
falling  in  the  last  period.  We  have  hoped  at  first  to  be  able  to 
apply  a  small  correction  to  eliminate  the  error  which  is  due  to  the 
fact  that  a  falling  thermometer  will  read  too  high,  and  we  made  a 
large  number  of  experiments  to  determine  the  correction.  We 
arrived,  however,  at  the  result  that  the  indications  of  a  falling 
thermometer  are  so  irregular  that  no  correction  is  possible.  Con- 
sequently in  our  third  series  the  thermometer  was  rising  during 
the  whole  course  of  each  experiment. 

Our  final  value  is 
J  =  4'1804  Joules  on  the  mercury  scale  of  hard  French  glass, 
4  1905  on  the  nitrogen  scale, 
4 "1917  on  the  hydrogen  scale, 

at  a  temperature  of  19-1°. 

This  result  depends  on  the  assumption  that  the  electro-chemical 
equivalent  of  silver  is  0  001118,  and  that  our  standard  Clark  cell 
had  an  electromotive  force  of 

L -4340(1  -  a  T  -  15)  volts, 
where  n  =  0-000814  +  0-000007  (f-  15), 

as  given  by  Cable  (Zeits.  f.  Instrwmentenl  mide,  Vol.  XIII.,  p.  310, 

I89.'i)  '  !l;i  -.elu-ook  and  Skinner's  coefficient  refers  to  a  mean  tem- 
perature i if  7  ■'•  ,  and  is  identical  with  the  above  at  that  temperature. 
The  coiiqui  i  mi  nf  the  results  of  different  observers  will  be  facili- 
tated by  Table  I.,  in  which  we  cninpare  the  work  done  in  er^s  with 
tin  f.,.,1  ] ■  ■ . i j r : ■  i  ,ii  Civeiiwich  and  the  kilogrammctre  at  Paris.  This 
bible  has  been  cah-ul.it cil  on  the  assumption  that  ij  at  Paris  is  equal 
to  980*96,  and  at  Greenwich  equal  to  981  "24. 

In  con  qm  ring  our  results  with  thai  of  other  observers,  we  have  in 
the  lirst  place  to  consider  the  value  which  Mr.  Griffiths  has 
obtained     in     his     very    excellent     series    of     measurements.      His 

final    result   (//.,,.,    Soc     Proc,    Vol.    LV.,    p.    26;    Phil.    Tram., 
CIA  \\l\  .,   A  (1893)  is 

J  =  41982  (1  -0-00206  6»  -  16)  v  in  . 

This  refers  to  the  nitrogen   them tei       \t   g    temperature  of 

19  l,  the  value  would  be  reduced  I  >  L*1936,  which  corresponds  to 
our  4*1906  at  the  same  temperature.     Griffiths' value  is  to  be  in- 

(Teased      liglilly,    owing    In    the    lacl    tlii'     I,,     i ,  ■  1 1 1  \     measures    the 

difference   between   the  specific  heat  of  water  ami  of  air.      Tins 

•        \   '  'I   ■:.-!       |   ■  ■   .     |      |     •     !  b||l        I  |  l.    I    | 


would  increase  the  value  of  J  by  '0011  about,  so  that  the  value  of 
J  at  19-1°  would  be  raised  to  4  1947  x  107,  which  is  exactly  one  part 
in  a  thousand  larger  than  ours.  The  difference  is  small,  but  must 
be  due  to  some  systematic  error,  as  both  Griffiths'  value  and  our 
own  agree  so  well  with  each  other,  that  ordinary  observational 
errors  and  accidental  disturbances  could  not  have  produced  so  large 
a  difference  in  our  results.  The  least  satisfactory  part  of  a  calo- 
metric  measurement  must  always  be  the  application  of  the  cooling 
correction,  and  we  have  considered  it  of  great  importance  to  reduce 
that  correction  as  much  as  possible.  Apart  from  the  cooling  cor- 
rection, it  is  difficult  to  see  how  a  difference  of  one-tenth  per  cent. 
in  our  result  can  be  produced  unless  by  the  accumulation  of  a  num- 
ber of  small  errors. 

Table  I. 


V 

Ergs  x  10-r. 

Foot-pounds  at 

Kilogramme  tres 

Greenwich. 

at  Paris. 

4-160 

772-83 

424-07 

4-165 

773-76 

424-58 

4-170 

774-68 

425-09 

4-175 

775-61 

425-60 

4-180 

776-54 

426-11 

4-185 

777-47 

426-62 

4-190 

778-40 

427-13 

4-195 

779-33 

427-64 

4-200 

7fc0-25 

428-15 

4-205 

781-19 

428-66 

4-210 

78212 

429-17 

The  weak  point  of  Mr.  Griffiths's  determination  is  the  small 
quantity  of  water  he  uses,  his  result  depending  on  the  difference 
in  his  rate  of  rise  after  the  addition  of  about  120  grams  into  his 
calorimeter.  The  highest  water  equivalent  with  which  he  worked 
was  about  360  grams,  of  which  85  are  due  to  the  calorimeter  itself. 
The  chief  objection  to  the  use  of  such  small  quantities  of  water 
lies  in  the  great  cooling  correction. 

The  difference  between  our  value  of  the  equivalent  and  that  of 
Mr.  Griffiths  are,  however,  of  smaller  importance  than  the  differ- 
ence which  exists  between  them  and  the  equivalent  as  determined 
directly  by  Joule,  Rowland,  and  Miculescu.  Joule's  latest  value, 
which  is  the  only  one  which  needs  consideration,  is  772 '('5  foot- 
pounds, at  61  7F.  The  number  refers  to  the  degree  as  measured 
by  Joule's  mercury  thermometer.  Rowland  adds  to  this  a  correc- 
tion to  the  air  thermometer  of  about  three,  and  another  small 
correction  for  a  change  in  the  heat  capacity  of  the  apparatus,  which 
brings  the  value  up  to  about  776.  The  correction  to  the  air  ther- 
mometer has  been  obtained  by  means  of  a  comparison  made  by 
Joule  himself  with  one  of  Rowland's  thermometers.  Joule's 
original  thermometers  have  been  temporarily  placed  by  Mr.  R.  A. 
Joule  in  the  hands  of  Prof.  Schuster,  in  order  that  an  accurate 
comparison  may  be  instituted  between  it  and  modern  thermo- 
meters. A  full  description  of  the  comparisons  made  will  be  given 
on  another  occasion.  The  result  arrived  at  shows  that  the  correc- 
tion is  less  than  that  assumed  by  Rowland,  and  would  firing 
his  value  up  only  to  775  at  the  temperature  indicated,  t'rittitlis 
compares  his  result  with  that  deduced  by  Rowland  from  Joule's 
observations.  Rowland  combined  the  different  values  obtained  by 
Joule  in  his  various  investigations,  attaching  weights  according  to 
his  judgment  as  their  relative  merits,  He  finds  in  this  way  that 
the  dill'erence  between  him  and  Joule  amounts  to  one  part  in  350, 
but  if  equal  weights  are  attached  to  .-ill  Joule's  results  the  dill'erence 
is  reduced  to  one  part  in  4,281.  Little  value  can  be  attached,  how 
ever,  to  a  coniliin.it  ion  ol  . I  mile's  results,  which  give  equal  weights 
to  that  obtained  in  1SI7  and  that  deduced  from  his  latest  and  most 

careful  work.     There  is,  moreover,  in  Rowland's  table  a  misprint 

or  error  in  the  reduction  of  Joule's  1 S 17  result  from  foot-pounds  to 
kilogrammetres,  which  lowers  the  value  as  given  bj  Griffiths  from 

779*2  to  about  77S.  It.  does  not  seem  to  us  advisable  to  go  beyond 
Joule's    1878   results,  and   the  value  assigned    by  him   ill   this  latest 

research  should  be  taken  as  giving  Ins  fin  d  judgment  on  the  matter. 
Reducing  to  the  nitrogen  thermometer  of  the  Bureau  International, 
.louh's  result  is  77-'i  fool  pounds  at  Greenwich,  at  s  temperature  of 
in  .'1  c.     At  the  same  temperature  Griffiths'  number  is  779*8. 

Creat  weight  must  be  attached  to  Rowland's  determination, 
which  at  the  temperature  to  which  Joules  number  applies  is  777'0. 

and  at  19  1  .  776*1,  corresponding  1 ir  778*6.     Rowland's  value 

is  therefore  half waj  between  our  and  Joule's  result.     But  it  must 
be  taken  into  consideration  that  ii  the  comparison  between  Ro*» 
land's  and  Joule's  thermometers  as  made  by  the  latter  is  to  be 
trusted,  Rowland's  value  referred  to  the  "  Paris"  nitrogen  ther- 
mometer Mould  be  slightly  reduced.     At  any  rate  it  seems  probable 

that   if  his  value    is  in    error,  it    is   rather  111    the   direct  1011  ol 

too  high.     We   have   therel 1  difference   of   three   p-irts  in  a 

thousand  to  account  foi  between  our  result  and  that  of  Rowland, 
ami  ol  nearly  tour  parts  in  a  thousand  between  Griffiths  and  R  ■« 
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land  at  a  temperature  of  19*1  .     These  results  are  summarised  in 
the  following  table  : — 

Table  III. — Equivalent  in  footpounds  at  Greenwich   at    l'i-l  , 
re/erred  to  the  "Paris"  Nitrogen   Thermometer. 


Joule.                    Rowland. 

Griffiths. 

Schuster  and 
Gannon. 

774 

776-1 

7791 

778-5 

As  far  as  we  can  draw  any  conclusions  from  the  comparison,  it 
seems  to  point  to  a  difference  in  t lie  value  obtained  by  the  electrical 
and  direct  methods.  Whether  this  difference  is  due  to  some 
remaining  error  in  the  electrical  units,  or  to  some  undiscovered 
flaw  in  the  method  adopted  by  Mr.  I  rriffiths  and  ourselves,  remains 
to  be  decided  by  further  investigation. 


CORRESPONDENCE. 


"LABOUR-SAVING"  APPARATUS  AS  AN  INSTRUMENT 
OF  EDUCATION. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  From  the  leader  ia  your  issue  of  December  21st  I 
extract  the  following  : — "  We  can  quite  understand  the  reluct- 
ance of  conservative  teachers  to  introduce  ammeters  and  volt- 
meters into  their  laboratories  ;  but  the  argument  that  a  student 
should  be  forbidden  to  time  an  experiment  with  a  stop-watch 
until  he  has  made  one  seems  logical,  and  as  neither  Mr.  Griffiths 
nor  Prof.  Carey  Foster  had  an  opportunity  of  replying  to  this 
suggestion,  and  presuming  that  they  allow  students  to  use 
ready-made  resistance  boxes,  or,  at  all  events,  ready-made 
resistance  coils  for  use  with  a  slide-wire  bridge,  we  should  be 
interested  to  learn  where  they  would  draw  the  line." 

As  my  name  occurs  in  conjunction  with  that  of  Prof.  Carey 
Foster,  I  have  delayed  a  reply  in  the  hope  that  it  would  be 
forthcoming  from  his  more  able  pen. 

Prof.  S.  P.  Thompson  asked,  in  the  discussion  referred  to,  if 
we  expected  a  student  to  start  ab  initio,  and  actually  construct 
his  own  weights  ;  I  would  remark  that  I,  for  one,  have  at  no 
time  expressed  an  opinion  that  students  should  be  able  to  make 
the  instruments  they  ut-e.  The  argument  as  to  the  stop-watch 
is  founded  on  the  same  misapprehension.  I  do,  however,  con- 
tend that  a  student  should  at  no  time  employ  an  instrument 
until  he  has  thoroughly  mastered  the  principle  on  which  its  action 
is  based.  If  a  stop-watch  is  used  (as,  for  example,  at  athletic 
sports)  simply  to  accurately  measure  an  interval  of  time,  no 
knowledge  is  required  beyond  that  necessary  to  read  its  indica- 
tions. If,  however,  it  is  used  as  an  educational  apparatus, 
I  do  expect  the  observer  to  understand  the  general  principles 
on  which  the  uniformity  of  its  action  depends,  and  the  manner 
in  which  it  illustrates  the  laws  of  harmonic  vibration,  although 
I  should  not  require  a  detailed  knowledge  of  the  method  of 
gearing,  or  actual  manufacture.  I  should  ask  the  same  with 
regard  to  the  balance  ;  further,  the  observer  should  be  in- 
structed how  to  ascertain  the  errors,  if  any,  of  the  balance  and 
how  to  correct  them.  This  is  a  very  different  matter  from  a 
knowledge  of  its  mode  of  construction.  I  will  illustrate  my 
meaning  by  another  example.  Slide  rules  and  calculating 
machines  are  most  admirable  things  in  their  way,  but  surely 
Prof.  Ayrton  would  forbid  their  use  by  the  members  of  a  class 
learning  arithmetic,  although,  to  quote  his  own  phrase,  "  it  would 
enable  them  to  obtain  a  sufficiently  accurate  result  without 
the  introduction  of  troublesome  corrections."  As  soon  as 
the  student  can  understand  and  apply  the  principles  of  loga- 
rithms I,  for  one,  have  no  objection  to  his  making  use  of  a 
calculator,  although  I  certainly  do  not  expect  him  to  be  able 
to  construct  one.  I  do  not  know  if  this  is  "  conservative,"  but 
it  certainly  appears  to  me  to  be  common-sense. 

The  whole  controversy  has  very  possibly  arisen  from  a  mis- 
understanding as  to  certain  fundamental  terms.  For  example, 
Prof.  Ayrton  and  Mr.  Hay  craft  state,  at  the  commence- 
ment of  their  Paper,  that  it  was  an  apparatus  "  which 
could  be  placed  in  the  hands  of  jmiicr  students,"  (the 
italics  are  mine).     Now,  I  confess  that  had  it  not  been  for 


this  phrase  my  criticisms  during  the  discussion  of  the  Paper 
would  have  been  considerably  modified.  It  ought,  perhaps, 
to  have  occurred  to  me  that  Prof.  Ayrton  and  I  regard  the 
students  from  very  different  elevations,  and  the  student  who 
appears  to  him  to  be  very  low  down  may  appear  to  me  to  be 
very  high  up.  For  example,  the  junior  student  at  the  Central 
Technical  College  is  evidently  familiar  with  the  principles  and 
construction  of  a  "good  commercial  ammeter-voltmeter  "  (by 
the  way,  are  those  names  educational  ?)  and  further,  is 
acquainted  with  the  probable  error  of  those  instruments  after 
standardisation  by  the  Board  of  Trade.  Again,  in  his  reply  at 
the  end  of  the  discussion,  Prof.  Ayrton  remarked  that 
his  object  was  to  make  the  mechanical  equivalent  of  heat 
a  "real  thing"  to  the  student,  and  that  it  only  became 
so  when  he  had  performed  an  experiment  and  got  an 
approximate  value  himself.  Now,  the  actual  result  obtained 
by  the  student  in  the  example  given  in  Prof.  Ayrton's 
Paper  was  as  follows:  "The  mechanical  equivalent  of  heat  in 
ergs  per  gramme-degree  at  15°  C.  equals  4-211  x  107."  I  ask, 
is  the  above  result  a  "real  thing"  to  a  junior  student?  Let 
the  junior  student  slip  down  a  rope  a  little  too  quickly;  let 
him  hammer  a  piece  of  lead  until  it  becomes  so  hot  that  it 
ignites  some  phosphorus  placed  on  it ;  then  let  him  raise  the 
temperature  of  water  by  means  of  a  frictional  machine,  and  I 
think  he  will  acquire  a  greater  "  grip"  of  the  real  meaning  of 
the  phrase  "  mechanical  equivalent  "  than  he  can  even  by  the 
result  as  stated  above.  If,  which  is  of  course  possible,  the 
phrase  "ergs  per  gramme-degree  at  15° C.  equals  4-211  x  10"" 
is  a  "real  thing"  to  the  junior  students  at  the  Ceniral  Tech- 
nical College,  the  senior  student  must  indeed  be  at  a  high 
elevation  ! 

I  am  afraid  that  in  the  discussion  previously  referred  to  I 
did  not  make  my  position  sufficiently  clear,  for  Prof.  Ayrton 
evidently  misunderstood  me.  He  remarked,  "  Mr.  Haycraft 
was  a  student,  and  he  had  improved  the  apparatus  ;  but  having 
done  so  he  brought  it  before  the  Physical  Society  ;  he  had 
not  burned  it."  Now,  I  admired  the  apparatus  extremely, 
the  manner  in  which  the  probable  errors  of  each  of  the 
measurements  was  estimated  and  balanced  was  admirable, 
and,  if  it  is  to  be  considered  as  the  result  of  an  ad- 
vanced student's  work,  it  is  everything  that  such  a  piece  of 
apparatus  should  be.  The  Paper,  however,  had  given  me  the 
impression  that  it  was  prepared  by  a  professor  for  the  "  use 
of  junior  students,"  and  I  repeat  that,  viewed  in  that  light,  I 
regard  it  as  unwise.  We  none  of  us  require  further  illustra- 
tions of  Prof.  Ayrton's  great  ability  as  a  designer  and  con- 
structor of  beautiful  apparatus,  and  therefore  I  considered  it 
unnecessary  to  emphasise  my  appreciation  of  the  instrument 
itself. 

In  conclusion,  I  would  follow  the  line  of  argument  adopted  by 
Profs.  S.  P.  Thompson  and  Ayrton,  and  give  an  extreme  illustra- 
tion. If  this  kind  of  thing  is  to  continue,  the  physical  labora- 
tory of  the  future  will  present  somewhat  the  appearance  of  a 
modern  railway-terminus,  and  where  we  can  now  obtain  vestas, 
chocolates,  eau  de  cologne,  &c,  by  means  of  a  penny,  the 
junior  student  of  the  future  will,  by  the  expenditure  of  a 
like  sum,  receive,  within  20  seconds,  printed  slips  "certi6ed 
correct  to  \  per  cent,  by  the  Board  of  Trade  "  giving  him  the 
values  of  the  mechanical  equivalent,  the  electro-chemical  equi- 
valent of  silver,  or  the  latent  heat  of  the  evaporation  of  water,  &c, 
and  thus  "  many  troublesome  corrections,"  and  much  "expendi- 
ture of  time  "  (if  such  are  the  objects  of  his  education)  will  be 
avoided. 

The  truth  of  the  matter  is  that  the  use  of  any  appa- 
ratus is  safe  when  the  teacher  is  competent.  I  do  not  for  a 
moment  protest  against  the  use  of  labour-saving  apparatus 
at  the  Central  Technical  College  under  the  direction  of  such 
teachers  as  Prof.  Ayrton  and  his  colleagues  ;  there  is  no  need 
to  raise  questions  as  to  the  form  of  apparatus  there  used — to  do 
so  would  be  an  impertinence.  However,  there  is  always  the 
danger  and  the  probability  that  such  apparatus  would  pass 
into  the  hands  of  less  energetic  and  capable  instructors,  for 
the  work  of  the  teacher  is  much  diminished  by  its  use.  In 
such  cases,  the  more  perfect  the  apparatus  the  greater  the 
evil. — Yours,  &c, 

Park  Side,  Cambridge.  E.  II.  Griffiths. 
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THE    SPERRY    ELECTRIC    BRAKE. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  In  acknowledging  the  kindly  and  full  treatment  which 
my  electric  brake  received  at  your  hands  several  weeks  since, 
I  would  say  that  the  remark  near  the  close  of  the  article  in 
reference  to  the  disturbance  of  the  passengers  has  been  very 
fully  noted,  and  observations  during  the  past  year  would 
not  lead  us  to  believe  that  there  is  anything  to  be  feared  on 
this  score  from  the  use  of  the  electric  brake. 

Upon  almost  every  line  employing  the  brake  the  emergency 
stop  has  been  used  in  case  of  accident  aud  necessity.  Its 
effect  upon  the  passengers  being  alluded  to  in  a  newspaper 
comment  recording  one  of  these  accidents,  I  take  the  liberty  of 
sending  it  to  you  in  the  hope  that  it  may  throw  some  light  on 
this  point. 

I  hand  you  together  with  this  a  copy  of  another  clipping 
taken  from  the  same  Philadelphia  paper.  The  accidents  re- 
corded in  these  two  clippings  were  almost  identical.  Both  boys 
were  chasing  dogs  across  the  track,  and  the  headway  and  speed 
of  the  cars  on  both  lines  are  the  same,  one  being  supplied  with 
an  electric  brake  and  the  other  not.  The  electric  brake  car 
was  much  the  heavier  and  longer  car  body,  and,  therefore, 
should  have  been  more  difficult  to  stop  quickly.  Xo  comment 
upon  the  results  is  necessary. 

We  have  125  cars  equipped  with  the  electric  brake  in  Phila- 
delphia at  present  writing. — Yours,  &c, 

Cleveland,  0..  December  19,  1894.         Elmer  A.  Sperry. 
[Extract  from  Philadelphia  Ledger,  September  18,  1894.] 
a  boy's  narrow  escape  from  death. 
A   nine-year   old   son  of   Frederick    Bosworth,    of   Rittenhouse-street, 
Germantowu,  fell  in  front  of  a  trolley  car  running  at  a  high  rate  of  speed 
at  Lafayette-street,  and  Germantown-aveuue,  yesterday;  but  the  motor- 
man,  Joseph  Gabel.  applied  the  electric  brake  and  stopped  just  before  the 
front  wheel  touched  the  prostrate  lad,  who  was  lifted  from  under  the  car 
unhurt,  but   badly   frightened.     By  the  sudden  stopping  the  passengers 
were  hurled  from  their  seats  in  the  car  ;  but  they  did  not  complain  when 
they  learned  the  cause  ;   on  the  contrary,  they  were  loud  in  their  praises 
of  the  coolness  and  quickness  of  the  motorman. 

ANOTHER    BOY    KILLED    BY    THE    TROLLEY. 

Motorman  George  Brooks,  2,942,  Edgely-street,  of  car  Xo.  1,254  of  the 
Ridge-avenue  line  of  the  Philadelphia  Traction  Company,  stated  that  as 
he  approached  TVeutieth  and  Hamilton-streets,  on  his  uptown  trip  about 
2:30  p.m.,  a  dog  rushed  across  the  track.  Following  the  dog  ran  a 
little  boy  with  a  stick  in  his  hand.  The  motorman's  eyes  had  scarcely 
left  the  dog  when  the  child  appeared,  and  before  it  was  possible  to  apply 
the  brake  the  people  were  rushing  from  the  sidewalk,  and  he  knew  that 
an  accident  had  occurred.  The  boy  lay  in  the  roadway,  gasping  feebly, 
and  he  was  carried  to  the  sidewalk.  With  him  was  the  dog  which  had 
dashed  across  the  track  in  front  of  him.  Until  the  body  was  removed  to 
the  Morgue  the  dog  remained  by  tin-  child,  and  it  looked  as  though  they 
had  been  companions, 


TRADE  IN  1894. 

Notwithstanding  the  undoubted  depression  which  has  charac 
terised  the  past  year,  more  especially  in  London,  it  is  gratifying 
to  ham  that  many  ., f  the  chief  electrical  engineering  and  supply 
firms  have  Becured  large  contracts,  although  the  majority  of  the 
reports  refer  to  the  low  prices  which  have  rulod.  The  gradual 
weedin    oul  oi  firms  (both  manufacturing  and  supply )  whose  affairs 

have  for  y<  ars   past  boon  in  tin- hands    of    Receivers  and  Managers, 

will,  doubtless,  tend   to  improve  matters  in  this  respect,  and  the 

allowance  for  "  bad  and  doubtful  debts  '  may  also,  wo  hope,  in  the 
near  future  be  reduced.     The  following  reports  are  to  hand  :  — 

'I'm  Bei  m  Euectricaj  Engineering  Company  report  thai 
their  wori      bo  din  England  and  Vienna,  have  been  fully  occupied 

with  all  classes  of  electric  lighting  work,  both  for  isolated  and 
Central  Station  instalments.      \    lai  !<    increase  has  been  made  during 

the  year  to  the  working  staff  indoor  and  outdoor.     Of  the  central 

stations  pn  i Ij  equipped  by  the  i  lompany  extensions  have  been 

made  at    Buddersfield,  Sheffield,  B •nemouth  and  Hastings,  and 

the  contracts  for  llanley,  Worcester,  Lancaster,  Leicester,  and 
Coatbridge,   have  been  completed.      I'.olton  has  been  supplied  with 

electrical  plant,  a  baa  also  the  Great  Northern  Railway  Company's 
large  station  at  Holloway  (London).  The  plant  b>r  the  electric 
lighting  al  Earl's  Court  Exhibition  was  supplied  by  the  Brush 
Company,     The    supply     station     contraots     in     hand     include 

Dover,    Wandsworth    and    .St.     Luke's    (London),    and    further   e\ 

tensions    at    Bournen th,    Leicester,    Worcester,    llanley.   Arc. 

A  contract  haw  been  received  during  the  year  for  a  comploto  station 


equipment  for  Malta,  and  the  Company  have  in  hand  the  construc- 
tion of  the  lighting  plant  for  the  London  Exhibitions  (Limited). 
A  large  number  of  private  orders  have  been  completed  during  the 
year,  including  the  lighting  of  Arundel  Castle  for  the  Duke  of 
Norfolk;  and  the  Company  have  in  hand  plant  for  the  Leith  Docks 
Commissioners  and  for  the  lighting  of  the  Public  Library  and  Town 
Hall  for  the  West  Ham  Corporation,  for  which  gas  engines  will  be 
used.  The  Company's  Vienna  works  have  been  busy  in  the  con- 
struction of  plant  for  a  number  of  Continental  supply  stations, 
and  also  for  the  generating  plant  for  the  lighting  of  the  Dutch 
State  Railway's  station  at  Flushing;  while  in  the  Colonies  the  Com- 
pany's branches  at  Sydney,  Melbourne,  and  Adelaide  have  each 
carried  out  important  electric  light  and  power  plant  contracts,  in- 
cluding those  for  the  Broken  Hill  Proprietary  Company,  the  Rock- 
hampton  Gas  and  Coke  Company,  the  Hobart  Exhibition,  and  sugar 
mills  in  Queensland.  Colonial  orders  also  include  the  supply  of 
plant  for  the  De  Beers  Mines  Company  in  South  Africa.  The 
Brush- Vienna  arc  lamp,  which  has  only  been  on  the  market  during 
this  year,  is  reported  to  have  made  satisfactory  progress,  and  large 
orders  are  on  hand  for  both  home  and  foreign  supply.  The  Com- 
pany have  during  the  year  lighted  the  entire  sea  front  at  Hastings 
with  the  Brush  alternate  current  arc  lamps.  In  the  lamp,  fittings, 
instrument,  and  apparatus  departments  satisfactory  orders  have 
been  received,  and  the  Company  have  now  taken  the  sale  of  their 
incandescence  lamps  into  their  own  hands. 

Messrs.  Bennett  and  Deuce,  although  a  comparatively  new 
firm,  report  a  satisfactory  amount  of  business,  especially  in  the 
north  of  England.  Here  again,  however,  prices  have  ruled  low  in 
consequence  of  keen  competition.  The  firm  have  installed  nearly 
5,000  lamps,  a  large  amount  of  mill  lighting  work  having  been 
carried  out. 

The  Corlett  Electrical  Engineering  Company  has  been 
busy  during  ISO-t  in  the  supply  of  power  plant  and  apparatus,  and 
also  in  the  electric  light  department.  Considerable  business  has 
been  done  in  the  sale  of  Messrs.  Crompton  and  C'o.'s  electrical 
specialities,  the  Corlett  Company  acting  as  agents  in  the  Xorth  of 
England.  Trade  for  1895  is  considered  from  orders  on  hand  to 
have  begun  well. 

A  firm  which  is  well  known  throughout  the  country,  and  in  the 
Manchester  district  in  particular,  both  for  the  excellence  and 
variety  of  their  manufactures,  is  Messrs.  Dorman  and  Smith, 
whose  report  on  the  year's  work  is  exhilarating.  The  healthy 
expansion  of  the  electrical  industry  is  everywhere  noticeable,  but 
the  increase  is  probably  more  marked  in  the  export  than  in  the 
home  trade.  This  is  more  especially  the  case  with  regard  to  power 
transmission  plant,  which  on  the  Continent  and  in  the  Colonies  is 
making  rapid  progress.  In  order  to  cope  with  the  increased 
demand  for  all  classes  of  apparatus  made  by  the  firm,  it  has  been 
necessary  to  extend  the  factory,  the  extension  consisting  of  an 
additional  three-storey  building.  From  inquiries  for  future  delivery 
Messrs.  Dorman  and  Smith  consider  that  another  busy  year  may 
be  confidently  anticipated. 

Messrs.  Doulton  and  Co.,  who  usually  have  a  satisfactory  report 
to  make,  inform  us  that,  in  addition  to  their  usual  extensive  busi- 
ness in  insulators,  battery  jars,  and  other  pottery  goods  specially 
designed  for  electrical  purposes,  they  have  carried  out  several 
important  contracts  for  the  supply  of  their  patent  stoneware  con- 
duit for  underground  electric  light  mains.  Edinburgh  and  Sunder- 
land have  each  given  large  orders,  upwards  of  15  miles  of  this 
conduit  having  been  laid  at  Edinburgh  alone,  while  Chelmsford, 
Preston,  Brighouse,  Liverpool,  Manchester,  and  several  of  the 
London  supply  companies  have  sent  in  orders  and  repeat  orders, 
making  up  a  total  of  upwards  of  140,000  yards  in  all.  A  brisk 
business  has  been  done  in  insulators  required  for  underground 
bare  copper  mains,  and  the  special  facilities  which  Messrs.  Doulton 
possess  for  expeditiously  turning  out  large  quantities  of  these 
articles  has  proved  of  great  service.  Orders  for  insulators  have 
also  been  received  for  one  of  the  large  electric  traction  schemes 
now  being  carried  out  in  this  country.  In  another  district  branch 
of  this    linn's  business  progress  has   l.ecn   satisfactory,   viz.,    the 

ei D    of    plant    for   the    purification    and    softening   of    water. 

Amongst  the  firm's  Customers  for  this  plant  may  be  mentioned  the 
electricity  works  of  the  St.   I'ancras  Vestry, 

The  Electeii  m  Oohpaot  report  a  brisk  business  in  "Luna" arc 

lamps  and  "E.G."  incandescent-.  \  new  differential  alternating 
current  arc  lamp  with  constant  locus  is  now  being  added  to  the 
large  variety   of  arc  lamps  made  b\    the  Company.       In  I anipholdcrs 

business  has  increased  threefold,  while  the  well-known  "Dolivo  "  in- 
struments supplied  by  the  tirm  have  continued  to  give  satisfaction 

nid  have  Secured  a  ready  and  still  increasing  sale.  \iu.m  si  the 
materials  supplied  should  be  mentioned  "  Stabilit,"  which, 
although  only  recently  placed  upon  the  market,  has  during 
the  year,  it   is  stated,  met   with  considerable  success,  especially  in 

high-tension    work.       During     1894    B    new    department     has    been 

added  in  connection  with  the  transmission  of  power  and  light  by 

means  of  the  three  phase  system,  in  the  construct  ion  of  which 
machinery  the  linn's  main   factory  in  Berlin   has   been   kept  fully 
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going.  The  Berlin  house  has  for  some  time  past  made  a  speciality 
of  this  plant  with,  it  is  said,  highly  satisfactory  results.  Inquiries 
are  being  received  from  mining  centres  for  these  machines,  for 
which  a  number  of  good  orders  are  already  in  hand. 

The  works  of  Messrs.  .i<>;i\s,,\  and  Phillips  at  Charlton  have 
been  busy  during  the  year.  The  manufacture  of  alternators,  dyna- 
ni. is,  transformers,  and  central  station  apparatus  and  accessories 
has  been  more  than  double  that  of  any  previous  year,  and  includes 
the  construction  of  the  polyphase  electric  transmission  plant  for  the 
Sheba  gold  mines  in  South  Africa.  Amongst  the  lighting  plant  con- 
tracts obtained  by  the  firm  was  that  for  the  electriclight  installation 
at  the  Waterloo  o,„,ds  station,  Liverpool,  where  plant  was  sup- 
plied for  .'ill  ares  and  c  iver  700  incandescents.  Other  contracts  include 
the  plant  for  the  Bedford  Corporation  and  for  steam  alternators 
and  arc  lam] >s  at  Tnnbridge  Wells.  The  increase  of  work  in  the 
cable  department  has  necessitated  a  new  shop  being  added  to  that 
part  of  the  works  dealing  with  the  manufacture  of  vulcanised 
cables.  Larue  export  orders  for  cables  have  been  received, 
principally  for  Spam  and  South  Africa,  and  one  of  the  large 
home  orders  executed  by  the  department  was  that  for  the 
Worcester  Corporation,  which  comprised  the  laying  of  high- 
tension  feeders  on  the  Brooks  insulated  oil  system.  In  the 
arc  lamp  department  very  large  orders  for  Brockie-Pells  have 
been  executed.  Orders  have  been  received  for  the  Genera] 
Post  1 1  trices  in  London,  Glasgow,  and  Hull,  for  the  principal  rail- 
way companies,  the  corporations  of  Wolverhampton,  Ealing, 
Londonderry,  Plymouth,  Nottingham,  Birmingham,  and  Tunbridge 
Wells  ;  and  the  extensive  premises  of  Mr.  William  Whiteley,  at 
Westboume-arove,  London,  have  been  fitted  with  a  number  of 
these  arcs.  The  sale  of  "  D.  P."  accumulators  has  kept  the  battery 
department  of  the  works  more  than  usually  busy,  and  orders  for 
carbons  show  a  healthy  increase.  The  orders  for  the  Perry  meter, 
the  manufacture  of  which  has  been  taken  up  by  this  firm,  show  a 
satisfactory  growth,  and  the  latest  permanent  magnet  type  are  now 
being  supplied.  The  outlook  for  the  future  is  described  as  "  very 
gratifying 

The  use  of  forced  draught  has,  during  the  past  year,  found 
favour  with  managers  of  electric  supply  stations,  and  Messrs.  Mel- 
drum Bros,  have  supplied  furnaces  on  this  system  for  Bolton, 
Pontypool,  Glasgow,  Loughborough,  Bootle,  Blackburn,  Belfast, 
and  Dublin,  and  have  orders  in  hand  for  Newport,  Stafford,  and 
Islington.  At  Rochdale,  the  boilers  at  the  Refuse  Disposal  Works 
are  titted  with  "  Meldrum  "  furnaces,  part  of  the  power  being  em- 
ployed in  the  production  of  electric  current.  It  is  claimed  that  the 
furnaces  are  very  economical,  as  "Meldrum"  bars  deteriorate  but 
slowly,  whilst  small  fuel  can  be  burnt  efficiently. 

Large  ship-lighting  plant  contracts  have  been  secured  during 
1894  by  Messrs.  Ernest  Scott  and  Mountain,  of  Newcastle, 
as  well  as  a  number  of  power  plants  for  pumping,  coal- 
getting,  &c.  A  power  plant  has  been  supplied  to  the  Lothian  Coal 
Company  at  Dalkeith,  to  deliver  400  [rations  per  minute  against  a 
head  of  700ft.,  and  for  the  Cowpen  Coal  Company,  Blyth,  an 
electric  plant  supplied  has  resulted  in  a  saving  which  is  estimated 
at  £1,000  per  annum  as  against  the  old  system  of  wire-rope 
pumping.  Similar  plants  have  been  supplied  to  the  Willington 
Colliery,  Durham,  and  for  use  in  several  of  the  South  African  gold 
mines.  A  new  type  of  electric  coal-cutting  machine  has  been  sup- 
plied to  the  Glenclelland  Colliery,  near  Wishaw,  capable  of  being 
worked  by  two  men,  and  cutting  on  a  long  wall  face  from  95  to 
100  yards  3ft.  deep  in  4i  hours.  The  success  of  this  machine  is 
stated  to  have  resulted  in  the  firm  securing  four  further  orders  for 
the  supply  of  complete  electric  coal-getting  plants.  Considerable 
extensions  have  been  made  in  the  works  on  account  of  increased 
trade,  and  the  outlook  for  1895  is  stated  to  be  excellent. 

Amongst  northern  firms,  Messrs.  D.  Selby  Bk;ge  and  Co. 
report  a  busy  year  in  connection  with  the  application  of  electricity 
to  power  purposes.  A  large  power  plant  has  been  supplied  to  the 
Bedson  Wire  Company,  of  Middlesborough,  whose  new  and  ex- 
tensive works  are  driven  throughout  by  electricity.  The  plant 
includes  a  600-h.p.  Pieper  multipolar  machine,  coupled  to  a  triple 
expansion  condensing  engine  by  Messrs.  Westgarth,  English  and 
Co.  There  are  over  50  electric  motors,  ranging  from  5  H.P. 
to  40  n.r.,  in  this  installation.  Messrs.  Dorman,  Long  and  Co. 
have  also  been  catered  for  by  the  firm,  and,  owing  to  the  suc- 
cess of  the  work,  have  considerable  extensions  in  hand  for  1895. 
Electric  driving  plant  for  the  soda  works  of  Messrs.  Bell  Brothers 
at  Port  Clarence  and  plant  for  rock-drilling  at  the  Lumpsey  Mines 
have  been  supplied.  At  the  Workington  Hematite  Iron  and 
Steel  Company  40-ton  ladles  are  being  tipped  by  means  of  an 
electric  motor,  and  the  Anderston  Foundry  Company  and  several 
works  in  the  Manchester  district  have  been  supplied  with  plant. 
At  Hartlepool  the  shipyards  of  Messrs.  T.  Richardson  and  Sons 
and  Messrs.  Furness,  Withy  and  Co.  have  been  supplied  with 
electric  driving  plant,  and  the  past  year  may,  therefore,  be  de- 
scribed as  a  good  one,  the  total  result  being  that  the  business  of 
the  firm  has  more  than  trebled. 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  inserti nder  the  abotn   heading  must  reach  the  Offia 

not   later   than  first   post   Thursday  morning.     New  Catalogues, 
/',,,'.   Lists,  and  timiiar  math  r  should  be  sent  early  vn  th  week.  | 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Elbctbh  f  w"  Skribb  can 
he  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offict 

'1'ln-  ls!i  i  Edition  of  ';Thk  Electrician"  Electrical  Trades'  Director* 
and  Handbook  contains  1,000  olosely-printed  pages,  and  several  new  and 
useful  features  have  been  added.  The  price  of  this  edition  of  the  Di 
and  Handbook  is  now  4s.  post  free;  abroad  5s.  The  1895  edition  is  in 
active  preparation,  and  subscription  and  advertisement  orders  should 
!><•  sent  in  immediately. 

Laboratory  Noras  ami  Form  .    With  the  above  title,  we  have  in 

the  press  a  set  of   Elementary  (now  ready)  and  Advan  (ready 

shortly)    for    use      in    Electrical    Engineering  ela-ses.      These    have     been 
prepared   in   Dr.    .T.   A.  Fleming,  and  will  be   found  of   great    service  to 
Teachers,  Demonstrators,  and  Students.    The  object  of  this  serie 
saving  of  the  time  of  the  teacher  and  his  assistants,  and  to    erve  i 
of  the  work  done  by  the  student.     A  full  prospectus  can  be  obtain) 
free. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  .T.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  ite.  Price  7s.  Cd.,  post, 
free.    Prospectus  post  free. 

"Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  just  out,  containing  the  latest  information  re 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  pi 
LOs.  lid.  post  free  (abroad  lis.). 

"The  Art  of  Electrolytic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  6d.  post  free. 

"The  Work  of  Hertz." — By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  fid.  net.,  is  now  ready. 

"Electrical  Engineering  Formul.e,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  6d.).  Prospectus  on  application  to  the 
Publisher. 

"Electromagnetic  Theory"  (Vol.  I.,  second  issue),  by  Oliver 
Heaviside,  is  now  ready,  price  12«.  6d.  (abroad  13s.).  Prospeotus  on 
application.     Vol.  II-  is  in  preparation. 

"The  Incandescent  Lamp  and  its  Manufacture." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  8s.). 
Prospectus  on  application. 

"Drum  Armatures  and  Commutators." — By  Mr.  F.  Marten  Weymouth, 
is  also  ready  ;  price  7s.  b'd.  (abroad  8s.).     Prospectus  on  application. 


Tenders  Accepted. — The  tender  of  Messrs.  Coates,  Fountain- 
street,  Belfast,  has  been  accepted  for  the  electric  lighting  of  the 
Industrial  Exhibition,  to  be  held  in  March  next. 

Tenders  Received. — The  Edmonton  Local  Board  have  received 
the  following  tenders  for  the  supply  and  erection  of  telephonic 
communication  and  electric  call  fittings,  and  for  maintenance  of 
same : — Consolidated  Telephone  Construction  and  Maintenance 
Company,  London,  £307,  maintenance  £9  ;  Blenheim  and  Co., 
Egham,  £277.  5s.,  maintenance  £16.  10s.  ;  Private  Wire  and  Tele- 
phone Installation  Company,  London,  £268,  maintenance  £20 ; 
J.  Faulkner,  £245,  maintenance  £35  ;  Julius  Sax  and  Co.,  London, 
£244.  10s.  ;  E.  E.  Vaughton  and  Co.,  Birmingham,  £193,  main- 
tenance £28  ;  National  Telephone  Company,  London,  £175,  main- 
tenance £24  ;  J.  E.  Cullum,  £139,  maintenance  £13  ;  F.  E.  Stuart, 
Twickenham,  £122.  2s.,  ordinary  maintenance  £17,  special  £22. 
The  Board's  engineer  has  the  tenders  under  consideration. 

Liquidations. — At  meetings  of  the  shareholders  of  the  Areas 
Plating  Company  (Limited)  on  November  21st  and  December  19th 
it  was  resolved  to  wind  up  the  Company  voluntarily. 

A  meeting  of   the  shareholders  of  the  Rotary  Engine 

Syndicate  (Limited)  resolved  on  the  22nd  inst.  to  wind  up  the 
Company  voluntarily. 

Vacant  Appointment. — The  Sunderland  Town  Council  invite 
applications  for  the  appointment  of  an  assistant  electrical  engineer 
at  a  salary  of  £120  per  annum.  Some  particulars  are  given  in  our 
advertisement  columns,  and  applications  must  be  sent  in  not  later 
than  5  p.m.  on  Wednesday,  the  23rd  inst.,  to  Mr.  F.  M.  Bowey, 
Town  Clerk,  Town  Hall,  Sunderland. 

Partnership. — Mr.  Henry  Edmunds  ha3  taken  into  partnership 
Mr.  Godfrey  Blundell  Samuelson,  son  of  Sir  Bernhard  Samuelson, 
Mart.,  M.P.,  the  style  of  the  firm  remaining  W.  T.  (iloverand  Co., 
as  hitherto. 

Dissolution  of  Partnership. — The  partnership  between  Samuel 
Breuell  and  Douglas  James  Callow,  carrying  on  business  as  elec- 
trical engineers  at  Pier-place,  Chiswick,  Middlesex,  under  the 
style  of  Callow,  Breuell  and  Co.  has  been  dissolved  by  mutual 
consent  as  from  August  28,  1894. 
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New  FlRH. — Mr.  A.  H.  M.  Francis,  late  of  the  Edison  and 
Swan  Company,  has  joined  Mr.  .Spilsbury,  and,  under  the  style  of 
Francis  and  Spilsbury,  they  have  commenced  business  as  electrical 
engineers  and  electrical  agents,  at  Mansion  House-chambers,  20, 
Bucklersbury,  E.C. 

New  Offices. — The  Direct  Spanish  Telegraph  Company  have 
opened  offices  at  Liverpool  and  Manchester  for  the  receipt  and 
delivery  of  telegrams  exchanged  with  station  via  the  Falmouth- 
Bilbao  direct  cable. 

Personal.  —We  are  asked  to  notify  that  Mr.  Emile  Garcke's 
future  address  will  be  1  and  2,  Great  Winchester-street,  London, 
E.C.     Telegraphic  address,  "  Garcke  London." 

Deed  of  Arrangement. — Messrs.  W.  ar>d  A.  Hodgett,  elec- 
trical engineers,  of  Hay  Green,  near  Stourbridge,  have  filed  a  deed 
of  arrangement  with  their  creditors.  The  liabilities  are  given  as 
£144.  7s.  5d.,  and  the  assets,  after  deducting  secured  claims, 
£72.  13s.  2d. 

A  New  German  Ix< -axuescent  Lamp  Company. — A  joint-stock 
company  has  just  been  formed  at  Nuremburg,  to  be  known  as  the 
Phcenix  South  German  Incandescent  Lamp  Company.  The  Com- 
pany, which  has  a  capital  of  £10,000,  has  been  formed  to  acquire 
and  work  the  incandescent  lamp  patents  of  Herr  Zobel. 

The  Hermite  System  of  Electric  Sanitation. — We  have  re- 
ceived a  copy  of  a  reprint  of  an  article  written  by  Mr.  E.  J.  Pater- 
son,  'M.I.'E.H.,  (romthe  Sii  m  i/nr  a  inl  Mu  a  icijjuht  ml  County  Engineer. 
In  the  pamphlet  Mr.  Paterson  fully  describes  the  apparatus  and 
methods  of  using. 

"  Geared"  Aeromotors. — The  Aeromotor  Company  send  us 
their  latest  sheet  of  illustrations  and  prices  of  a  variety  of  various 
sizes  of  aeromotors  manufactured  by  the  firm,  which  can,  it  is 
claimed,  be  put  to  a  number  of  uses  in  connection  with  electric 
lighting  work,  including  the  pumping  and  storage  of  water,  driving 
air  compressors,  etc. 

Calendars. — Messrs.  King  and  Co.,  of  Leith,  issue  a  handsome 
hanging  calendar  with  illustrations  of  special  types  of   electrical 

machinery  manufactured  by  the  firm. Bell's  Asbestos  Company 

issue  an  ornamental  hanging  sheet  calendar,  which  is  very  neatly 
got  up,  and  has  a  number  of  views  of  the  firm's  machinery  rooms. 

The  Eastern  Telegraph  Company  send  us,  for  about  the  tenth 

year  in  succession,  a  very  serviceable  paper-knife  calendar,  which, 
in  addition,  shows  the  routes  of  the  cables  owned  by  the  Eastern, 
Eastern  Extension,  and  associated  companies. The  Indo- 
European  Telegraph  Company  issue  a  hanging  pad  calendar  with 
tear-off  monthly  sheets,  upon  which  is  printed  a  list  of  the  Com- 
pany's stations,   tariff  rates,    &c. Messrs.   W.   H.  Willcox  and 

Co.  send  us  a  useful  hanging  sheet  calendar  and  date  remem- 
brancer, which  will  be  found  a  useful  office  reminder. Messrs. 

George  Street  and  Co.,  the  well-known  advertising  asents,  of  30, 
Cornhill,  forward  a  handsomely-framed  calendar  for  1895,  adorned 
with  coloured  designs  of  the  Imperial  arms  and  those  of  our 
principal  colonies. 

Calvert's  Mechanics'  Almanack. — The  1895  edition  of  this  valu- 
able workshop  companion,  which  is  published  at  the  low  price  of 
4d.,  is  to  hand.  It  contains  all  the  old  well-known  features  which 
have  made  the  almanack  popular  for  nearly  a  quarter  of  a  century. 


Amusements. —  A  feature  in  many  of  the  leading  establishments 
in  London  and  the  chief  cities  is  the  attention  which  has  been 
given  to  the  electrical  displays.  Very  few  places  of  note  are 
without  a  lighting  installation  of  some  kind,  and  in  many  places 
the  installations  are  of  considerable  magnitude.  At  the  Waverley 
Market  Carnival,  Edinburgh,  Mr.  Moss  has  provided  amusements 
at  which  10,000  people  can  be  present,  and  Messrs.  King  and  Co., 
of  Leith,  have  expended  great  taste  and  ingenuity  in  the  electric 
lighting  arrangements.  Hanging  from  the  girders  and  roof 
supports  are  hundreds  of  incandescent  lamps  in  various  colours 
and  tints,  imparting  a  variegated  and  brilliant  appearance  to  the 
scene.  18  arc  lamps  of  1,500  c.p.  are  distributed  near  the  roof 
and  over  the  stage,  and  in  addition  the  same  firm  have  provided 
one  of  their  electrii  i  ntilating  fans,  which  has  proved  a  groat 
boon  I"  the  visitors  in  the  upper  tiers  of  seats.  Three  30-n.r. 
engines  are  required  f<>r  the  work,  the  whole  of  which  was  put  in 
operation  wit  Inn  six  days  from  the  recoipt  of  the  order. 

Bolton. — A    Sub-Committi I    the   Town   Council   has  been 

appointed  to  consider  the  advisability  of  providing  a  lift  for  the 
Town  Hall  premises,  and  also  to  take  into  consideration  and  report 
upon  the  lighting  ol  the  various  offices  by  electricity. 

Bubnley,  During  a  discussion  at  a  recent  meeting  of  the  Town 
Council  on  a  motion  to  increase  the  salary  of  Mr.  8.  Thursfield, 

i  he  electrical  set    Fn  >m    £150  to    £200  (s   mol  ii  in  »  bich  «  as 

[uently  approved),  it  was  stated  by  Mr.  Tempest,  a  J 

1     C il,  thai  the  electric  light  ha. I  not  been  a  pay- 
or''  i      [n  replj  to  thi     atatemenl    Mr.  Alderman  Lancastei 

said  he  had  obtained  returns  from  30  boi  Found  that  the 


average  cost  per  unit  for  the  electric  light  was  4 *18d.,  while  the 
cost  at  Burnley  was  only  2'68d. 

Cardiff. — The  electric  light  has  now  been  switched  on  in  the 
main  streets  of  the  town,  and  gas  in  the  ordinary  street  lamps  s 
dispensed  with  over  the  electric  lighting  area. 

Chelmsford. — In  response  to  a  petition  from  the  consumers  of 
electric  current  in  Chelmsford,  the  local  electric  lighting  company 
have  decided  to  give  a  continuous  supply,  excepting  for  one  hour 
at  midday  from  12  to  1  o'clock. 

Chester. — In  reference  to  the  statement  made  by  the  Mayor,  n 
the  course  of  the  recent  Local  Government  Board  inquiry  as  to  the 
bad  quality  of  the  gas  supplied  by  the  local  gas  company,  a  corre- 
spondence has  taken  place  in  which  the  good  quality  of  Chester  gas 
is  stoutly  upheld  by  the  Chairman  of  the  company,  who  points  out 
that  so  far  as  public  lamps  are  concerned,  in  case  of  electric  light- 
ing being  adopted  in  any  of  the  streets,  the  gas  company  reserve  to 
themselves  the  power  to  review  the  terms  of  the  present  arrange- 
ment with  the  Town  Council,  which  is  described  as  "  exceptionally 
liberal."  The  Mayor,  in  reply,  states  that,  although  the  gas  may 
be  as  the  Chairman  of  the  gas  company  states,  above  the  standard 
of  15  candles,  this  standard  is  the  minimum,  and  was  fixed  36 
years  ago.  The  Mayor  looks  "  hopefully  forward  to  the  time  when 
the  electric  light  undertaking  will  prove  a  source  of  considerable 
profit  in  relief  of  the  rates." 

Church  Lighting. — A  resolution  in  favour'of  adopting  the  elec- 
tric light  for  the  restored  parish  church  of  Dewsbury  has  been 

unanimously  adopted  by  the  Building  Committee. St.  Peter's 

Church,  Eaton-square,  London,  has  recently  undergone  additions 
and  alterations,  added  to  which  a  new  wrought-metal  chancel 
screen,  of  which  the  pulpit  forms  a  portion,  has  been  put  in,  from 
designs  of  Sir  Arthur  Blomfield  and  Sons.  The  electric  light  has 
also  been  introduced. 

City  and  South  London  Railway'. — A  bill  has  been  lodged  in 
Parliament  asking  for  an  extension  of  time  until  July,  1901,  for 
the  purpose  of  completing  the  authorised  extension  of  the  City  and 
South  London  Railway  Company's  electric  railway  from  Stockwell 
to  Clapham  Common.  This  railway  is  only  79  chains  in  length, 
and  this  is  the  second  extension  of  time  asked  for.  Further  bor- 
rowing powers  for  £40,000  are  also  asked  for  in  the  bill. 

Edinburgh. — It  is  probable  that  the  Edinburgh  street  tramways 
will  shortly  become  the  property  of  the  Town  Council,  that  body 
having  decided  to  notify  the  Tramway  Company  that  the  Council 
are  prepared  to  purchase  the  undertaking  in  August  next. 

Electrical  Machinery-  for  British  Guiana. — All  machinery, 
apparatus  and  wire  for  electric  lighting  purposes  imported  into 
British  Guiana  is  being  admitted  free  of  duty  until  March  31st. 

The  Electric  Light  for  River  Steamers  in  India. — It  is 
stated  that  all  the  steamers  belonging  to  the  Rivers  Steam  Naviga- 
tion Company  and  the  India  General  Company  are  to  be  fitted  up 
for  the  electric  light,  to  enable  them  to  trail  down  the  rivers  at 
night.  Owing  to  the  presence  of  shoals  and  sandbanks,  the  night 
navigation  of  the  Indian  rivers  has  been  prohibited.  By  the  adop- 
tion of  the  electric  light,  not  only  will  this  night  work  be  per- 
mitted, but  the  passage  up  and  down  the  rivers  will  be  considerably 
shortened. 

Exhibition. — On  reference  to  the  New  Companies  in  the  cur- 
rent issue,  particulars  will  be  found  of  "  Light  and  Heat  Exhibi- 
tion, 1895,"  which  is  formed  to  open,  and  carry  on  in  London, 
during  this  year  an  exhibition  of  manufactures,  inventions,  and 
objects  of  interest  connected  with  the  actual  means  of  lighting  and 
heating  in  all  its  branches.  For  this  purpose  Woodhouse  Park, 
Shepherd's  Bush,  London,  W.,  is  acquired,  and  the  control  of  the 
business  is  vested  in  an  executive  committee,  consisting  of,  among 
others,  Mr.  K.  Brudenell  Carter,  chairman.  Sir  II.  Ti iteman  Wood, 
vice-chairman,  and  including  Capt.  Abney,  Sir  11.  Doulton,  Mr.  W. 
H.  Preece,  Sir  David  Salomons,  and  Mr.  Alexander  Siemens. 
The  Hon.  Secretary  and  Director  is  Mr.  John  Furley.    The  profits 

of  the  undertaking  are  to  be  devoted  to  charity. 

FlNSBURY  Park  A\n  Cm  ELECTRIC  RAILWAY.  The  (neat 
Northern  ami  City  Railway  Company,  which  was  incorporated  in 
1892  to  construct  an  electric  railway  from  Kins  ury  Park  to  the 
City,  are  asking  Parliament   for  an  extension  of  time  from  .lime. 

L895,  to. June,  1897,  within  whioh  to  purchase  t  he  necessary  land, 
and  a  further  extension  lo.lune,   1900,  for  completing  the  line  for 

traffic         It      is    asked,     also,    thai     llie    lates    and    charges    li\ed    for 

Great  Northern  Railway  goods  and  passenger  traffio  shall  apply  to 
this  line  « lun  completed. 

Hospital  fin  The  inmates  of  University  College  Hospital, 
Gower-street,   London,   wert Wednesday   last   provided  with  a 

Christmas    entertainment ,    the    (Tarda    being    prettify    decorated  by 

the  students  and  nurses.     A  hugeChristm  provided  for 

the  juvenile  sufferers,  laden  with  toys  ol  everj  description.  The 
tree  was  lighted  bj  electrioity,  the  lamps  being  kindly  lent  by  the 
I'M  is  on  Swan  Company,  and  the  wiring  expenses  being  defrayed  by 
Dr.   Fleming      it  is  needless  to  say  that     borough  enjoyment  »i 

ne  badly   wanted. 
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Kii.laknky.  In  connection  with  the  lighting  of  this  town  a  con- 
dition of  affairs  has  arisen  which  could  probably  only  exist  in 
Ireland.  Each  of  two  contending  sections  of  the  Town  Commis- 
sioners have  given  out  contracts  for  lighting,  one  t"  the  local  gag 
company,  the  other  to  the  local  electric  liuht  company,  each  party 
contending  thai  their  contract  was  the  legal  one.  Both  companies 
have  now  sent  in  their  bills,  and  the  Town  Commissioners  have 
decided  not  to  pay  either  until  the  legal  position  of  the  c  mtracts 
given  is  ascertained.  The  electric  light  company  have  accepted 
the  challenge,  and  have  served  the  Clerk  to  the  Commissioners 
with  writs  demanding  payment  of  their  account.  The  gas  company 
appear  to  be  lying  low,  awaiting  the  results  of  the  proceedings. 

Lectures.-  The  lectures  being  delivered  at  the  Royal  Institution 
by  Dr.  Fleming,  entitled  "The  Work  of  an  Electric  Current," 
have  attracted  crowded  audiences.  The  concluding  lecture  will  be 
given  to  morrow  (Saturday),  January  5th,  at  '■>  o'clock. 

1  i  .  i  is.  \  discussion  arose  at  the  last  meeting  of  the  County 
Council  on  the  subject  ofthe  Tramways  Committee  and  their  haul 
port.  The  committee  was  appointed  in  the  early  part  of  1894 
t  Paris,  for  the  purpose  of  obtaining  information  upon  the 
of  tramway  traction,  and  some  members  of  the  Council 
thought  the  time  had  come  when  this  report  should  be  presented. 
Alderman  Firth,  however,  stattd  that  the  reason  of  delay  was  that 
one  system  of  haulage,  regarding  which  the  Committee  were  ob- 
taining all  possible  information,  had  developed  more  in  the  past 
six  months  than  in  the  previous  s^c  years,  and  that  therefore  it 
would  be  unwise  to  unduly  press  for  the  report,  which  will  be 
presented  as  soon  as  inquiries  which  are  now  being  made  are 
completed.  It  is  stated  that  the  engineer's  report  on  the  different 
systems  of  haulage  is  to  be  presented  to  the  Tramways  Committee 

on   the   14th   inst. The   Chamber  of  Commerce  have  adopted 

a  resolution  calling  upon  the  Government  to  adopt  the  Rating  of 
Machinery  Bill,  with  the  view  of  its  passing  during  next  session. 

In    reference    to    the    negotiations    which    are    in    progress 

between  the  Yorkshire  House-to-House  Company  and  the  City 
Council,  the  <  nly  question  at  issue  now  remaining  for  settlement  is 
the  minimum  quantity  of  current  the  C  unci!  will  undertake  to 
consume  for  lighting  the  Town  II  ill  and  Municipal  Buildings. 
Negotiations  have  once  been  interrupted,  and  the  Corporate  Pro- 
perty Committee  have  coris'dt  red  the  question  of  laying  down  new 
plant,  the  old  having  become  obsolete.  It  has,  however,  been 
decided  to  renew  the  negotiations  with  the  House-to-House  Com- 
pany before  making  a  final  decision. 

Liverpool.  —  At  a  meeting  of  the  City  Council,  on  Wednesday,  a 
discussion  was  to  have  taken  place  on  recommendations  of  the 
Special  Lighting  Committee  appointed  to  consider  the  question  of 
the  purchase  from  the  Liverpool  Electric  Supply  Company  (Limited) 
of  the  whole  of  their  undertaking  and  business  as  a  going  concern 
during  the  current  year  ;  but  a  mass  of  other  important  busi- 
ness was  due  for  discussion  before  this  subject  was  reached,  and  it 
was  therefore  decided  to  adjourn  the  matter  for  a  week.  In  the 
meantime  a  statement  is  to  be  prepared  as  to  the  legal  status  and 
position  of  the  Corporation  in  regard  to  its  negotiations  with  the 
Electric  Supply  Company.  Included  in  the  recommendations  made 
by  the  Committee  is  one  that  the  scheme  for  the  purchase  of  the 
undertaking  referred  to  shall  include  the  extension  of  the  electric 
light  to  all  the  public  buildings  and  markets  in  the  city,  the  cur- 
rent to  be  supplied  through  stations  to  be  established  by  the 
Corporation. 

Manchester. — On  Wednesday  Mr.  Alderman  Gibson,  at  the 
meeting  of  the  City  Council,  called  attention  to  the  suggestion  of 
the  Electric  Light  Sub-committee  that  increased  borrowing  powers 
should  be  obtained  for  electric  supply  purposes.  It  was  anticipated 
that  a  further  sum  of  £100,000  would  be  required  to  enable  the 
Council  to  carry  out  the  extensions  which  would  be  required  in  the 
near  future.  I  triginally  a  plant  was  put  down  for  20,000  16-c.  p. 
lamps.  Provision  had  since  been  made  for  a  further  8,000  10-c.p. 
lamps,  and  at  the  present  moment  the  Committee  has  customers 
for  27,000  16-c. p.  lamps,  and  current  is  being  supplied  to  new- 
clients  as  fast  as  possible.  Tie  committee's  suggestion  was  a]  - 
proved,  and  authority  given  for  the  necessary  steps  to  be  taken 
for  borrowing  £100,0011. 

Mn. i.  Lighting.  Springfield  Sawmills,  the  extensive  works  of 
Messrs.  .1.  Baird  and  Co.,  of  Grahamston,  are  being  fitted  through- 
out for  the  electric  light  by  Mr.  Lawrie. — The  saw  mills  recently 
erected  by  Messrs.  Price,  Walker  and  Co.  (Limited),  at  Gloui 

are  lighted  throughout  by  electricity. The  Seebpore  and  Eowrah 

mills  at  Calcutta  are  to  be  lighted  by  electricity,  and  the  number 
of  lamps  in  each  case  will  be  about  1,:300. 

Norwich. — The  Town  Council  have  passed  a  resolution  "that 

■  unci]  join  with  other  municipalities  in  opposing  so  much  of 

the    draft  agreement    between   the    Postmaster-General   and  the 

Telephone  Company  as  relates  t>>  the  Mating  in  the  C pany  of 

the  wayleave  powers  of  the  Postmaster- General  under  the  Tele- 
graphs \cts.''  It  was  stated  that  at  the  present  time  the  Posl 
master'  leneral  c<  mid,  under  these  acts,  erect  wires  where  he  pleased, 


and  it  was  in  order  that  this  power  miidit   no!  be  transferred  to  thi 

Telephone  Com] j  Hi  it  the  resolution  was  adopted.     1'  hi    b  en 

d i ■rule,!  to  meiieiriali.se  tin-  Postmaster-!  leneral  to  extend  the  trunk 
telephone  line  providing  communication  with  London  to  Ni  rwich. 
The  Pasi  Fear's  Patent  Record,  1894  has  proved  a  busy 
year  at  the  patent  office,  the  record  having  been  beaten.  25,572 
patents  were  actually  tiled,  against  25,102  in  1893,  the  previous 
record  year.  Electrical  "inventions,"  particularly  those  dealing 
with  lighting  by  electricity,  are  especially  noticeable,  and  another 
class  of  inventions  in  which  great  activity  prevailed  was  for  i 
in  connection  with  cycling. 

PORTSMOUTH.-  The  higheBt  tender  received  by  the  Town  Hall 
Committee  of  the  Corporation  for  the  plant  recently  advertised  for 
sale  was  £310,  this  offer  being  made  by  the  Croydon  Corporation. 
The  plant  is  being  disposed  of  as  the  Town  Hall  is  to  be  supplied 
from  the  Corporation  mains.  It  is  understood  that  the  plant,  may 
be  offered  to  the  Asylum  Committee  for  the  purpose  of  lighting 
that  institution.  With  regard  to  what  was  fairly  described  as  an 
undue  assessment  otr  the  electric  lighting  works  (  £3,500),  it  is 
gratifying  to  learn  that  this  impost,  which  would  have  been  a 
serious  burden  upon  the  undertaking,  has  been  reduced  from  the 
above  large  sum  to  £335.  Notwithstanding  the  arrangements 
made  for  satisfying,  as  it  was  thought,  all  probable  requirements,  it 
is  likely  that  a  considerable  extension  of  the  lighting  area  will 
shortly  have  to  be  made,  as  residents  in  several  parts  of  the 
borough  not  now  supplied  with  the  light  are  agitating  for  it. 

Postal,  &c,  Regulations. — The  "Post  Office  Guide"  for 
January  contains  a  number  of  revised  arrangements,  especially 
with  reference  to  the  Pi  st  Office  express  delivery  service,  the 
international  express  service,  and  the  foreign  parcels  post.  The 
limit  of  weight  for  parcels  exchanged  with  several  countries  on  the 
Continent  of  Europe,  including  France  and  Germany,  has  been 
raised  to  lllb.  Re-direction  charges  on  English  postcards,  news- 
papers, book  packets,  and  sample  packets  are  abolished.  New 
regulations  are  made  for  the  disposal  of  undelivered  English  post- 
cards, newspapers,  and  book  packets  under  2oz.  in  weight.  Arrange- 
ments have  been  made  for  late-fee  posting  at  railway  stations.  Cape 
Colony  has  been  admitted  into  the  Postal  Union. 

Private  House  Lighting. — Amongst  the  orders  recently  re- 
ceived by  Mr.  C.  A.  Hemingway,  of  Richmond,  are  instructions 
for  the  electric  lighting  of  the  Terrace  House,  Richmond,  for  Mr. 
Max  Waechter,  for  which  200  1(5  c.p.  lights  will  be  used.  The  work 
will  be  carried  out  under  the  supervision  of  Mr.  Morgan  Williams. 
Mr.  C.  E.  Rube,  of  Norfolk  Lodge,  and  Mr.  John  Edgar,  of  the 
Terrace  Lodge,  R-chmond,  have  placed  similar  orders  with  Mr. 
Hemingway  for  100  and  40  lights  respectively. 

Salford. — It  is  stated  that  the  scheme  for  supplying  electric 
current  for  this  district  is  not  sufficiently  advanced  to  justify  tiro 
expectation  that  it  will  be  ready  for  use  this  winter. 

SUNDERLAND. — An  exhibition  of  marine,  electrical,  and  engi- 
neering plant  and  accessories  is  now  being  held  at  Sunderland, 
which  will  remain  open  to  the  12th  inst.  The  exhibition  was 
opened  in  November  by  the  Mayor  of  Sunderland,  and  has,  we 
understand,  proved  very  successful.  A  number  of  firms  well 
known  in  the  electrical  and  engineering  trades  are  lending  the 
exhibition  their  support. 

The  Taxation  of  Machinery. — -The  Machinery  Users'  Asso- 
ciation, acting  orr  behalf  of  Messrs.  Armstrong,  Mitchell,  and  Co., 
have  been  successful  in  contesting  an  assessment  claim  by  which  an 
increase  in  the  valuation  of  the  Company's  machinery  to  nearly 
£37,500  was  attempted.  The  result  of  the  action  taken  by  the 
Association  has  been  the  saving  of  arr  annual  sum  of  about  £3,000, 
which  the  Company  would  have  had  to  pay  as  a  tax  uporr  their 
machinery  had  the  action  resulted  unfavourably. 

Telephonic  Extension. — The  National  Telephone  Company 
have  received  a  sufficient  number  of  subscribers  in  the  Banff,  Mac- 
dull',  and  Keith  districts  in  the  north  to  warrant  them  in  pr<  coed- 
ing  to  erect  exchanges,  and  it  is  anticipated  that  a  little  later 
Buckie,  Dufftown,  Huntly,  Turriff,  arrd  other  small  places  will  be 
connected  up. 

Telephoning  between  Colombo  lnd  Trincomalee.  In  Novem- 
ber last  a  successful  attempt  was,  it  is  stated,  made  in  telephoning 

between   Colombo    and    Trincomalee.      Mr.    Simpson,    telegraph 

superintendent,  and  Mr.  Tqrr  Todman  (whose  telephones  are 
being  tried)  were  at  the  Colombo,  and  Major  Savage  at  the  Trin- 
comalee end,  the  distance  being  220  miles.  The  sounds  at  one 
end  were  not  heard  quite  so  distinctly  as  at  the  other,  and  this  is 
attributed  to  the  batteries  not  being  of  equal  strength.  Further 
experiments  are  to  be  made,  and  interest  is  taken  in  the  result. 

Theft.  A.  clerk  named  G Iwin  was  charged  at  the  West  Lon- 
don Pi' lice  Court  on  Wednesday  with  stealing  a  large  sum  of  money 
from  his  employers,  Messrs.  John  Bryden  and  Sons,   electricians, 

Gloi road,  South  Kensingt S.W.     The  prisoner  had  been 

in  the  service  of  the  firm  eight  years,  and  attributed  his  misdi 
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to  bad  company  and  betting.  He  was  sentenced  to  two  months' 
imprisonment  with  hard  labour. 

Trade  Union  Dispute. — The  Daily  Chronicle,  which  may  fairly 
be  described  as  the  representative  daily  organ  of  the  working 
classes  in  this  country,  takes  to  task  very  severely  a  number  of  men 
employed  by  Olympia  (Limited)  in  wiring  the  building  for  the 
electric  light,  in  order  to  give  efficient  lighting  effect  to  the  grand 
display  now  being  presented  to  the  public,  and  which  is  absolutely 
essential  to  the  success  of  ths  show.  It  would  appear  that  a  ques- 
tion arose  as  to  the  employment  of  non-unionists.  From  the  ex- 
planation given  by  Mr.  H.  M.  Fisher,  secretary  of  the  Company, 
it  would  seem  that  a  wilful  attempt  was  made  to  damage  the  Com- 
pany's installation,  for  which,  it  is  stated,  about  40  miles  of 
wiring  is  used.  There  seems  to  be  no  doubt  that  an  outrage 
was  committed,  as  the  prosecution  of  the  men  has  resulted  in  tines 
being  inflicted.  The  Company  seem  to  have  treated  the  men  with 
marked  liberality,  as,  in  addition  to  the  wages,  exceeding  the 
unionist  rate,  a  bonus  was  given,  and  when  overtime  was  worked 
"substantial  meals,  beer,  and  cigars  were  provided."  It  is  satis- 
factory to  learn  that,  notwithstanding  the  attempt  to  interfere 
with  the  completion  of  the  work  in  time  for  the  opening  day,  the 
Company  have  experienced  no  difficulty,  and  it  is  especially  satisfac- 
tory to  find  the  Daily  <  fhronicle,  which  is  a  power  amongst  the  men, 
insisting  on  fair  treatment  to  the  employers.  The  journal  indig- 
nantly calls  for  a  satisfactory  explanation  of  the  incident  from  the 
officials  of  "The  Electrical  Trades'  Union."  So  far  only  a  very 
poor  attempt  has  been  made  to  furnish  such  an  explanation. 

Treuarris. — A  reply  from  the  Quaker's  Yard  Gas  Company  in 
respect  of  an  application  for  reduction  in  the  charge  for  public 
lights  not  being  considered  satisfactory,  Mr.  Lewis,  member  of  the 
Merthyr  Board  of  Health,  proposes  to  introduce  a  scheme  for  the 
electric  lighting  of  the  district. 

Tunbridge  Wells.  —  The  report  presented  by  the  Electric 
Lighting  Committee  has  been  adopted  by  the  Town  Council.  It 
refers  to  the  progress  made  in  the  laying  of  the  lighting  mains 
and  in  the  erection  of  the  central  station.  Much  satisfaction  is 
expressed  at  the  probability  of  an  early  supply  of  electric  current. 

Underground  London. — The  Daily  Chronicle  of  Friday  last 
contains  an  account  of  an  interesting  interview  with  Mr.  Great- 
head,  engineer  to  the  City  and  South  London  Railway. 

Wandsworth. — The  General  Purposes  Committee  of  the  District 
Board  of  Works  are  considering  an  application  of  the  County  of 
London  Company  to  lay  mains  from  Putney  to  The  Plain,  and 
thence  to  Streatham.  The  Company  have  purchased  a  site  for  a 
generating  station  at  The  Plain. 

Worcester. — Thirty-six  applications  were  received  by  the  City 
Council  for  the  appointment  of  electrical  engineer,  and  after  con- 
sideration three  names  have  been  left  for  final  selection — Mr.  E.  T. 
Ruthven  Murray,  of  Aberdeen,  Mr.  S.  J.  Mahood,  resident  elec- 
trician for  the  Worcester  works,  and  Mr.  Leonard  Wigan,  clerk  of 
the  works  at  Powick.  With  regard  to  the  selection  of  a  candidate, 
on  the  matter  coming  up  for  discussion  on  Tuesday,  it  was  referred 
back  to  the  Electricity  Committee,  it  being  the  opinion  of  the 
councillors  that  the  duties  of  the  office  were  to  be  undertaken  by 
the  city  surveyor.  The  result  of  this  action  was  that  Mr.  G.  H. 
Williamson,  Chairman  of  the  Committee,  tendered  his  resignation, 
accompanied  by  that  of  the  other  eight  members.  The  Council, 
however,  declined  to  accept  the  resignations. 


PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Chartered  Inst. 
Patent  Agents,  of  70,  Chancery -lane,  W.C.,from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Notk.  -The  Specifications  <>f  Applications  for  Patent!  are  not  open  to 
public  inspection  until  after  the  acceptance  of  the  complete  specification. 
The  names  within  parentheses  arc  those  of  communicators  of  inventions,  or 
where  complete  specijication  accompanies  application  an  asterisk  is  suffixed, 

iber  17.  1894. 
24,999.  E.   S.    d'Odiardi   and     E.    S.    d'Odiardi.        I    ■ 

pi i     foi    i  it  '•'"■  '-      ind    .; u  renl     oi    el 

induced,  c i higl  jt  through  foot 

;  |  he  bodies  ol 

24,500.  E.  s. ii  and  1         I  mm,      I  i        i         odes  foi 

■  onvi  (dog  d  electricity     through    laddei 

heels,  runni  mj   othei 

gymnti  1 1'    tpparatu  .  ind  thi ii  the  bodii 

'  hem. 


24,534.  R.  II.  Wolff.  London,  Velocipedes  provided  with  electrical 
communicating  apparatus.* 

24,541.  C.  Kellner.  London.  Method  of  and  apparatus  for  effecting 
electrolysis. 

December  18,  1894. 

24,551.  P.  Collinson.     Bradford.     Improvements  in  electricity  meters. 

24,564.  \V.  E.  Bets,  Manchester.  Improvements  in  and  connected  with 
electro-locomotives.     (J.  J.  Heilmaim,  France.)* 

24,583.  G.  H.  WhittingHAM.  London.  Improvements  in  electric  heaters 
for  ears.* 

24,613.  W.  V.  Hall.    London.    An  improved  electric  signalling  system. 

24.630.  H.  S.  Blackmore.  London.  Process  of  and  apparatus  for  disso- 
ciating soluble  salts  by  electrolysis. 

24.638.  R.  Pelargus.     Loudon.     An  improvement  in  or  connected  with 

binding  screws  for  electric  conductors. 

24.639.  J.  T.  Harris.     LondoD.    Improvements  in  method  and  apparatus 

for  purifying  liquids  magnetically,  to  which   may  be  added  elec- 
trolysis and  aeration.* 

December  19,  1894. 

24,701.  Tangybs  (Limited),  and  A.  B.  Mees.  London.  Improvements  in 
electrically-driven  hoists  or  lifts. 

24,707.  R.  Pate.  Liverpool.  Improved  process  and  material  for  the 
manufacture  of  buttons,  articles  of  jewellery,  stands  for  beer 
glasses,  piano  keys,  insulators  for  electrical  apparatus,  aud  other 
articles. 

24,714.  L.  Epstein.  London.  Improvements  in  secondary  voltaic  bit- 
teries. 

24,732.  F.J.  Ricarde-Seaver  and  L.  Pernot.  London.  Improvements 
in  and  conuected  with  the  reproduction  of  objects  by  the  aid  of 
the  electric  current. 

24,738.  E.  M.  Lacey.  London.  Electrical  ventilator  for  ducts,  pip"-, 
street  boxes,  transformer  chambers,  and  other  confined  Spaces 
used  for  or  in  connection  with  electrical  mains  and  other  elec- 
trical apparatus. 

December  20,  1894. 

24.745.  F.  J.  Curley.  Loudon.  Detachable  ornamental  fibrous  plastic 
covers  for  electric  light  ceiling  fittings. 

24,747.  L.  H.  Clixe.  Wallsend-on-Tyne.  Improvements  relatiug  to  elec- 
tric spring  connectors. 

24,770.  G.  H.  Cottam.  Hanley.  Improvements  in  and  relating  to  man- 
holes and  manhole  covers  for  underground  conduits  and  culverts, 
transformer  chambers.  &c. 

24,796.  A.  Findeniqg  and  J.  Schwartz.  London.  Improved  electric 
igniting  apparatus. 

December  21,  1894. 

24,864.  F.  A.  G.  Cassbll.  London.  Improvements  in  the  construction 
of  primary  electric  batteries  in  order  to  make  them  port- 
able when  charged,  with  improved  methods  for  carrying  same, 
being  especially  adapted  for  use  on  the  person,  cycles,  carriages, 
and  the  like  kind. 

24.873.  W.  P.  Thompson.  Liverpool.  Improvements  in  telephones.  (The 
Actien-Gesellschaft  fur  Fernsprechpatente,  Germany.) 

24,876.  H.  Aron.  Liverpool.  An  improved  apparatus  for  electrically 
winding  up  a  driving  spring. 

24,899.  L.  ScHULER.     London.     An  improved  dynamometer.* 

24.906.  A.  B.   Blai  khi  k\  and  \V.  Bui  hanan.     London.     Improvements 

in  alternating  electric  current  transformers. 

24.907.  A.  B.   Bi  u  kbi  rs  and  (I.  W.  Fairall.     London,     improvements 

in  electric  are  lamps. 

24.908.  A.  B.   BLACKBURN.     London.     Improvements  in  apparatus  for  in- 

dicating ami  recording  electric  currents. 
24,924.  J.  Taylor,    Warrington.    Improvements  in  kelephone  switchboard 

plugs. 

24,926.  A.  B.  Blackburn  and  W.  Buchanan,  London.  Improvements  in 
dynamo-electric  machines. 

December  22, 1894. 
Brighton.     An  improved  quick-break  or  make  time 


Improvements  in 


24,934.  II.  .1.  W 
switch. 

24,951.  II.   B.  l'.oi  km:  and  W.  F.  Boi  I  I    ad  m, 

safety  fuses  or  oul  oul    foi  i  lei  1 1  ii  circuits. 

25,014.  \V.  Herbert  and  J.  Herbert.  London.  Improvements  in  elec- 
trical batteries  Bpeciallj  applicable  for  use  in  connection  with 
port  ibli 

25.019.  F.  M.  Newton  and  T.  Hawkins.     Loudou.     A  new  or  imj 
automatic  Bwitch  for  electro  motors. 


Vo  i- 

ilil.  each, 


SPECIFICATIONS  PUBLISHED, 
All  Specification!  can  now  be  obtained  al  the  uniform  price  of 

1893. 

18,403.   M  vNN,     intei  ibyti  ephone, 

23,855.  Thomas  and   Hillmann.    Galvanising  metal  tubi    and  bars, 

24,26  I,  N  i i  no i  Othh        I 

24.414,  THOHPSO]     i  i  i  dlwaj 
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1894. 
494.  THOMPSON  (Coffin).     Working  metals  electrically. 

1.087.  Thwaitk  and  Cawlky.     Electric  haulage. 

1,788.  Bayly  (Wicklund).    Electric  glow  lamps, 

1,810.   HOLT.      Electrical  measuring  instruments. 

3.166.  Howard  Simon  and  others).    Electric  traction. 

3,426.  Hotter  and  Ja<  k.     Electric  lumps. 
13,579.  Kbost.     Coin-controlled  electrical  apparatus, 
18,057.  Zadsmer.     Carbon  regulator  for  arc  tamps. 
20,886.  MaoDonald.     Telegraphic  relays. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 


[lit  addition  to  the  information  given  undir  this  heading,  detailed  par- 
ticular! of  many  of  the  Companies  whose  returns  appear  below  mill 
be  found  in  "The  Electrician"  Electrical  Trades'  Director!  and 
H  lndbook,  1894,  pages  274300,  <tc  *c.] 

CHISEL  SAW  COMPANY  (LIMITED).— This  Company  has  been  registered 
with  a  capital  of  £50,000,  in  t'5  shares,  to  carry  on  the  business  of  machine 
and  engineering  tool  makers,  mechanical  engineers,  boiler  makers,  metal- 
lurgists, and  manufacturing  chemists. 

GILBERT  GILKES  AND  CO.  (LIMITED).— This  Company  was  registered 
on  December  31st,  with  a  capital  of  £20,000  divided  into  650  £6  percent. 
Cumulative  Preference  and  1,350  Ordinary  shares  of  £10  each,  to  acquire 
the  business  of  a  civil  and  mechanical  engineer  carried  on  by  Gilbert 
Gilkes,  at  Kendal,  and  to  carry  on  the  business  of  iron  and  steel  manu- 
facturers, mechanical  engineers,  electrical  engineers,  tool  makers,  metal 
workers,  boiler  makers,  &c. 

LIGHT  AND  HEAT  EXHIBITION,  1895  (Incorporated).— This  Company 
was  registered  on  December  29th  as  a  company  limited  by  guarantee, 
having  a  membership  of  not  more  than  100,  and  each  is  liable  for  the  sum 
of  £1  in  the  event  of  winding-up.  The  objects  are  :  To  open  and  carry  on 
in  London  during  the  year  1895  an  exhibition  of  manufactures,  inventions, 
and  objects  of  interest  connected  with  actual  means  of  lighting  and  heat- 
ing in  all  its  branches,  and  including,  amongst  other  things,  a  museum 
illustrative  of  the  historical  development  of  such  means  from  early  times 
to  the  present,  the  pecuniary  profits  of  which  will  be  devoted  to  the  Sun- 
day Hospital  Fund,  and  to  enter  into  and  carry  into  effect  an  agreement 
dated  October  4th,  and  made  between  The  Kensington  Woodhouse  Park 
Syndicate  (Limited)  and  John  Furley,  J.  P.,  for  the  tenancy  of  the  premises 
known  as  Woodhouse  Park,  Shepherd's  Bush,  London,  W.  The  control 
of  the  business  will  be  vested  in  an  executive  committee,  consisting  of  R. 
Brudenell  Carter,  F.R.C.S.  (Chairman);  Sir  H.  Trueman  Wood,  M.A. 
(Vice-Chairman) ;  Capt.  Abney,  C.B.,  F.K.S.  ;  Capt.  Barlow  ;  Sir  George 
Birdwood,  K.C.I.E..  C.S.I.,  LL.D.,  M.D.  ;  Sir  Rayltou  Dixon  ;  Sir  Henry 
Doulton  ;  Col.  Edis,  F.S.A.  ;  Dr.  E.  Frankland,  F.K.S.  ;  Col.  Farquhar 
Glennie  ;  Sir  Alfred  Jephson,  Captain  R.N.  ;  Lieut.- Col.  J.  Jocelyn,  R.A.  ; 
Prof.  V.  B.  Lewis,  F.l.C.  :  Sir  Widiam  T.  Lewis  ;  J.  Norman  Lockyer, 
C.B.,  F.K.S.  ;  Major  P.  A.  Macmahon,  R.A.,  F.K.S.  ;  Col.  G.  M.  Onslow  ; 
W.  H.  Preece,  C.B.,  F.R.S.  ;  Dr.  W.  J.  Russell,  F.R.S.  ;  Sir  David  Salo- 
mons, Bart.  ;  Col.  Shaw-Hellier  ;  Alexander  Siemens  ;  W.  A.  Valon  ;  and 
Honorary  Secretary  and  Director,  John  Furle}*,  J. P. 

RAILWAY  WAGGON  AND  ENGINEERING  COMPANY  (LIMITED).— This 
Company  was  registered  on  December  31st,  with  a  capital  of  £10,000  in 
£1  snares,  to  carry  on  the  business  of  railway  carriage  and  waggon  builders 
and  repairers,  engineers,  general  metal  workers,  &c. 

SHEPHERD,  HILL  AND  CO.  (LIMITED).— This  Company  was  registered 
on  December  31st,  with  a  capital  of  £7,000  in  £5  shares,  to  carry  on  the 
business  of  manufacturers  of  advanced  types  of  metal  working  machine 
tools,  hydraulic  machinery,  and  general  engineering. 

SILVEROID  COMPANY  LIMITED).— This  Company  was  registered  on 
December  29th,  with  a  capital  of  £400,  in  £1  shares,  to  carry  into  effect 
an  agreement  for  the  working  of  a  secret  process  for  the  electrical  deposi- 
tion of  silver  upon  brass,  copper  and  other  metals  usually  electro-plated, 
dated  November  29th,  made  between  Charles  H.  Woolf  and  Arthur  E. 
Hayman,  and  Sidney  F.  St.  J.  Steadman,  Bertram  B.  van  Praagh,  Arthur 
Sims,  Harold  G.  Campion,  and  Harold  S.  Simmons. 

UNIVERSAL  ELECTRICAL  FITTINGS  COMPANY  (LIMITED).— This  Com- 
pany was  registered  on  December  29th,  with  a  capital  of  £6,000  in  £1 
shares,  to  carry  on  the  business  of  metallurgists,  metal  founders,  metal 
workers,  electrical  instrument  makers,  electrical  contractors,  and  manu- 
facturers of  and  dealers  in  and  affixers  of  dynamos,  lamps,  meters,  trans- 
formers, conductors,  switches,  landholders,  brackets,  electroliers,  and  all  or 
anv  kind  of  electric  apparatus,  &c.  The  subscribers  are  (with  one  share 
each)  G.  Franklin,  II.  S.  Ayres,  C.  Field,  A.  le  Lofes,  F.  Hobdon,  W.  H. 
Chantrey,  and  J.  G.  Godwin. 


GUILDFORD  ELECTRICITY  SUPPLY  COMPANY  (LIMITED)  formerly 
the  Holloway  Electricity  Supply  Company,  Limited).— special  resolutions 
passed  and  confirmed  for  the  division  of  the  existing  200  shares  of  £10 
each  in  400  shares  of  £5  each,  for  the  increase  of  the  nominal  capital  to 
£20.000  by  the  creation  of  3,500  new  £5  shares,  and  500  new  Bharee  of  £1 
each,  and  for  the  change  of  name  as  stated  above,  have  just  been  filed. 
New  Articles  of  Association  have  also  been  registered,  and  these  contain 
[inter  alia)  provisions  for  the  purchase  by  the  Company,  if  the  Director! 
think  desirable,  of  the  business  of  a  central  electric  lighting  station  and  of 
electrical  engineers  and  contractors  carried  on  by  Messrs.  Sharp  and  Kent 


at  Tollington-road,  Islington.  London,  N..  and  elsewhere.  The  annual  re- 
turn, made  up  to  November  26th,  was  tiled  on  December  11th  following, 
Only  the  seven  shares  subscribed  for  by  the  signatories  have  been  taken 
up,  and  nothing  lias  been  called. 

J.  C.  HOWELL  (LIMITED!.— The  annual  return  of  this  Company,  made 
up  to  November  8th,  has  been  tiled.  Out  of  a  nominal  capital  of  £25.000, 
in  £6  shares,  2,907  have  been  taken  up,  of  which  2,000  have  been  issued  as 
fully  paid.  The  full  amount  has  been  called  on  the  remaining  907  shares, 
resulting  in  the  total  receipt  of  £1,510. 

ISLE  OF  WIGHT  ELECTRIC  LIGHTING  COMPANY  (LIMITED).- -The 
annual  return  of  this  Company,  made  up  to  November  19th,  and  recently 
filed,  shows  that  only  7  shares  have  been  subscribed  for  out  of  a  nominal 
capital  of  £1,000,  divided  into  940  Ordinary  and  60  Founders'  shares  of 
£1  each,  and  no  calls  have  as  yet  been  made. 

ITALIAN  ELECTRICAL  LIGHT  AND  POWER  COMPANY  (LIMITED).— 
The  annual  return  of  this  Company,  made  up  to  November  28th,  has  been 
tiled.  Out  of  a  nominal  capital  of  £60,000  in  £4  shares,  307  shares  have 
been  taken  up,  and  of  these  300  were  issued  as  fully  paid  to  Girolamo 
Taddei. 


CITY    NOTES. 


CITY  AND  SOUTH  LONDON  RAILWAY.— The  traffic  returns  of  this  Com- 
pany for  the  week  ended  December  30th  were  £859,  as  against  £837  in 
the  corresponding  period  of  1893,  being  an  increase  of  £22.  The  total 
receipts  for  the  half-year  amount  to  £23,306,  as  against  £21,886,  an  in- 
crease of  £1,420. 

CUBA  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED).— The  estimated 
traffic  receipts  for  the  month  of  December  are  £3,400,  as  compared  with 
£3, 334,  in  the  corresponding  month  of  last  year. 

DIRECT  SPANISH  TELEGRAPH  COMPANY  (LIMITED).  -Estimated 
traffic  receipts  for  the  month  of  December,  1894,  £1.671,  against  £1,895 
in  the  corresponding  period  of  last  year. 

ELMORES  AMERICAN  AND  CANADIAN  COPPER  DEPOSITING  COM 
PANY  (LIMITED). — At  the  annual  meeting  of  this  Company,  on  Monday, 
Mr.  J.  J.  Atkinson,  who  presided,  said  the  Directors  would  have  been  very 
glad  had  they  been  in  a  position  to  announce  the  sale  of  the  property 
during  the  past  year,  but  there  had  been  no  offer  for  it  at  anything  like  a 
satisfactory  figure,  and  there  was  no  likelihood  of  a  sale  until  they  were 
in  a  position  to  show  beyond  all  question  the  commercial  value  of  the 
patents.  Until  the  European  companies  could  show  a  substantial  profit 
for  the  working  of  the  patents  the  American  and  Canadian  company  was 
not  in  a  position  to  insist  upon  a  proper  purchase  price  for  their  rights. 

ELMORE'S  FOREIGN  AND  COLONIAL  PATENT  COPPER  DEPOSITING 
COMPANY  (LIMITED). — A  meeting  of  this  Company  was  held  on  Monday 
last,  when  Mr.  F.  L.  Rawson  moved  the  adoption  of  the  report  and 
accounts.  The  general  expenses  of  the  Company  were  almost  one-third 
le6s  than  hitherto.  The  Board  had  decided  to  write  off  the  value  of  the 
Deferred  shares  in  Elmore's  American  and  Canadian  Patent  Copper  De- 
positing Company,  on  the  ground  that  there  was  no  hope  of  such  shares 
ever  realising  anything  like  their  face  value.  This,  however,  did  not 
represent  any  actual  pecuniary  loss,  as  the  Company  would  continue  to 
hold  the  shares  for  whatever  they  might  ultimately  realise.  After  pro- 
viding for  this  reduction  in  the  Company's  assets,  there  remained  a  surplus 
of  £166,417.  5s.  5d.  The  Board  believed  that  their  difficulties,  which  were 
chiefly  of  a  financial  character,  had  now  been  overcome.  The  French  Com- 
pany had  escaped  liquidation,  and  the  German  Company  had  attained  to  a 
perfectly  satisfactory  position  from  a  manufacturing  point  of  view.  Nego- 
tiations were  on  foot  for  the  sale  of  the  Belgian,  Indian,  Italian,  Russian, 
and  Spanish  patents.  It  was  proposed  to  issue  £5,000  of  First  Mortgage 
Debentures.  The  Directors  had  met  the  most  pressing  financial  claims 
against  the  Company  during  the  year.  Mr.  J.  Shurmer  (secretary)  was 
elected  a  Director,  in  the  place  of  Mr.  W.  Elmore,  who  retired. 

HOBART  ELECTRIC  TRAMWAY  COMPANY  (LIMITED).— The  interest 
on  coupon  No.  6  of  the  First  and  Second  Mortgage  Debentures  of  this 
Company  is  payable  on  and  after  the  1st  inst.  at  the  Commercial  Bank  of 
Scotland,  62,  Lombard-street,  London,  E.C. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  the  30th  inst.  amounted  to  £837.  The 
amount  for  the  corresponding  week  last  year  was  €619. 

NEW  TELEPHONE  COMPANY  (LIMITED1.  — An  extraordinary  meeting 
of  this   Company  was  held  at  the  offices,  T  .  London-wall, 

E.G.,  yesterday.  Mr.  S.  H.  Sands,  who  presided,  proposed  the  confirma- 
tion, as  a  special  resolution,  of  the  resolution  which  was  passed  at  the 
extraordinary  general  meeting  of  the  Company  held  on  the  19th  ult., 
"that  the  Company  be  wound  up  voluntarily." — Mr.  Qaine  seconded  the 
resolution,  which  was  adopted  unanimously. — On  the  motion  of  the  Chair- 
man, seconded  by  Mr.  Goddard,  a  resolution  was  afterwards  passed  ap- 
pointing Mr.  Albert  Anns  liquidator  of  the  Company. 

SALT  LAKE  AND  OGDEN  GAS  AND   ELECTRIC  LIGHTING  COMPANY. 
The  coupon  due  on  tin-  Company's  stock  on  January  1st  is  payable  in 
this  country  at  the  National  Provincial   Bank  of   England,  Bishopsgate- 
street,  !-'.< '. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— 
fin  Company's  traffic  receipts  for  the  week  ended  December  28,  1894, 
after  deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  London 
Platino- Brazilian  Telegraph  Company  ( Limited  i,  were  £2,829. 
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COMPANIES' 


SHARE  LIST- 
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70,000 
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250,000 
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£100,000 
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£214,800 
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1  I/O 


TELECRAPHS. 

Anglo-American    

Do.       Preferred 

Do.       Deferred    

African  Direct  Tele,'.  1  ;  Dob.  (Keg.  &  Bearer)    x  1 

Brazilian  Submarine  xd 

'      Do.      5  per  Cent.  Bjnds  (2nd  Series,  1906)      xd 

Commercial  Cable  Capital  Stock    xl 

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4j%  Debentures  of  £50  each 

Direct  United  States  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  M ort.  Debenture  Stock     .... 

(      D).      5  per  Cent.  Debentures,  1899 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

*  Do.  6  p.  c.  ( tnstln.  Gov.  Sub.)  Debs.  1900  xd 
Eastern  and  S.  African  6  p.  Cent.  Mor.  Deb.,  lOOOxd 
'      Do.      4%  Mortgage  Debentures,  1909  (regd.)  .. 

'      Do.      4%  Mauritius  Sub.  Debs,  (regd  ) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern -xd 

Do.      6  per  Cent.  Debentures,  1SS3  issue 

Indo-European      

London  Platino- Brazilian     

1       Do.      6  per  Cent.  Debentures   

•Pacific  European  Tel.4%  Guar. Debs. "Red  "  194fxd 

Reuter's  

•Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

"West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

Do.      5  per  Cenf.  Debentures,  1917  (red.).,    xd 
Western  and  Bnzilian  

Do.      5  p.'r  Cent.  Cumulative  Preferred   

Do.      5  per  Cent.  Deferred 

Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910    

Do.      6%  Mort.  Debar,  Series  "B"  1910   

Western  Union  7%  1st  Mort.  (Building)  Bonds  — 

Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chdi  Telephone  (fully  paid)     

Consolidated  Telephone  Const.  &  Maintenance 

Oriental  Telephone  and  Electric  (fully  paid) 

National _ 

Do.      6  per  Cent.  Cumul  dive  1st  Pref 

Do.      6;:  Cumulative  2nd  I'ref.  (fully  paid) 

Do.      5  :  Non-Cumulative  3rd  Pref — 

Do.      Debeature  Stock,  4J%  (red.)  

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red). . 
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Kottlng  Mill  Electric      
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Do.      7  per  Cent.  Preference. 

Westminster  Electric  Supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
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NOTES. 


The  long-looked-for  volume  of  the  Proceedings  of  the  Inter- 
national Electrical  Congress  at  Chicago,  1893,  has  at  last 
heen  issued,  and  is  published  by  the  American  Institute  of 
Electrical  Engineers.  The  contents  of  most  of  the  Papers 
and  reports  of  the  discussions  have  long  ago  appeared  in  our 
columns  either  in  full  or  in  abstract ;  but  the  volume  forms 
a  very  useful  book  of  reference.  One  Paper,  of  which 
nothing  has  been  heard  since  the  day  of  reading,  is  that  by 
Prof.  Ayrton  on  "  Variation  of  Potential  Difference  of  the 
Electric  Arc  with  Current,  Size  of  Carbons,  and  Distance 
Apart,"  but  it  will  be  searched  for  here  in  vain.  Many  Papers 
at  this  Congress  were  "read  by  title."  This  particular 
Paper  is  unhappily  only  published  by  title,  and  below  the 
title  we  find  the  following  note :  "  The  substance  of  the 
above  Paper  was  read  by  Prof.  Ayrton,  and  a  number  of 
diagrams  were  shown.  The  manuscript  was  partially 
■destroyed  by  fire  through  a  most  unfortunate  accident. 
The  Paper  embodied  an  exhaustive  study  of  the  forms  of 
electric  arcs  and  carbons  under  various  conditions."  So 
elaborate  was  the  research,  and  so  detailed  was  the  Paper, 
that  it  was  impossible  to  print  it  before  the  meeting,  and 
we  understand  that  some  of  the  experiments  were  continued 
under  the  superintendence  of  Mrs.  Ayrton  and  Mr.  Brousson, 
after  Prof.  Ayrton  left  for  America,  and  the  very  latest 
results  were  sent  bi-weekly  to  him  by  post,  and  were  included 
in  the  Paper.  It  was  not  even  read  in  full,  and  we  under- 
stand that  of  the  whole  of  the  manuscript  which  was 
destroyed  no  copy  exists.  We  have  great  pleasure  in 
announcing,  however,  that  an  abstract  of  the  original  has 
been  written  by  Mrs.  Ayrtok,  and  that  in  the  new  Paper 
much  original  work  has  been  included.  This  Paper  has  been 
entrusted  to  us  for  publication,  and  we  hope  to  commence  it 
next  week. 


One  of  the  most  agreeable  features  of  the  progress  of  electric 
lighting  in  London  is  the  recovery,  to  which  reference  is 
made  in  another  column,  of  the  London  Electric  Supply 
Corporation  from  the  period  of  depression  which  fol- 
lowed^its  unfortunate  series  of  accidents.  In  July  last  Lord 
Wantage,  the  largest  shareholder,  took  temporary  possession 
of  the  concern ;  temporary  in  the  sense  that  if  it  eventually 
prospered,  the  shareholders,  who  are  shareholders  still,  would 
retain  and  enjoy  their  property  in  the  Corporation,  which  is 
still  a  Corporation,  and  indeed  may  buy  out  the  mortgagee. 


But  he  took  possession  with  the  risk,  and  it  must  be  confessed, 
no  small  one,  that  the  business  might  collapse,  and  that  his 
venture  might  have  a  calamitous  ending.  When  Lord  Wan- 
tage took  possession,  Mr.  Bain  became  general  manager,  and 
to  his  energy,  as  well  as  to  Lord  Wantage's  enterprise,  the 
present  state  of  the  Company  is  due.  One  of  Mr.  Bain's  first 
actions  was  to  reduce  expenses,  and  this  naturally  led 
to  a  concentration  of  the  staff.  One  item  of  such  con- 
centration must  be  particularly  gratifying  to  Mr.  Fer- 
ranti  ;  namely,  the  very  sniall  engine-room  staff  and 
supervision  required  at  Deptford.  Mr.  Ferranti's  ideal 
was  a  magnificent  one,  and  part  of  this  was  the  reduction  of 
labour  at  Deptford  to  an  insignificant  quantity,  in  proportion 
to  the  output.  This,  at  least,  has  been  realised.  Present  day 
critics  of  the  Deptford  station  forget  that  the  whole  scheme 
was  devised  without  any  precedent  whatever  to  go  upon,  and 
those  Continental  and  other  engineers  who  "  design  "  station 
after  station  so  identical  in  general  plan  and  in  detail  that  but 
for  its  outline  they  would  be  puzzled  to  distinguish  the  draw- 
ings of  one  from  another,  would,  perhaps,  have  achieved  leas 
than  did  Mr.  Ferranti  when  he  was  called  upon  to  design  the 
present  system  of  the  London  Electric  Supply  Corporation. 


During  the  past  four  months,  such  confidence  has  been 
restored  among  consumers  that  more  than  5,000  lamps  have 
been  added,  making  a  total  of  more  than  75,000.  At  this 
rate,  and  there  is  no  reason  to  suppose  that  it  will  diminish 
just  yet,  Deptford  station  will  be  fully  loaded  by  the  middle 
of  next  winter,  and  the  question  of  provision  of  more  plant 
has  had  to  be  faced.  The  colossal  alternator  has,  alas,  been 
sold  for  scrap  iron  !  Whether  Mr.  Ferranti  could  have  com- 
pleted this  enormous  machine,  and  whether  it  could  have  run 
successfully,  we  do  not  venture  to  discuss ;  it  is  not  surprising 
that  Mr.  d'Alton  shrank  from  attempting  the  task.  Tenders 
have,  therefore,  been  invited  from  the  leading  makers  in 
this  country,  Germany,  and  America  ;  and  after  the  severe 
and  close  competition  we  have  great  pleasure  in  con- 
gratulating Mr.  Ferranti  on  the  order  which  has  been 
given  to  his  firm  for  the  building  of  a  1,000-kilowatt  alter- 
nator. This  machine,  of  which  we  have  been  allowed  to 
see  drawings,  will  run  at  156  revolutions  per  minute,  and  will 
give  100  amperes  at  11,000  volts,  and  with  a  frequency  of  83. 
The  characteristic  will  be  similar  to  his  present  machines, 
and  the  regulation  will  be  improved.  He  offers  an  excitation 
of  2  per  cent,  at  full  load  and  0-8  per  cent,  electrical  loss  in 
the  armature,  giving  altogether  an  electrical  efficiency  of  97 
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per  cent.  There  are  many  companies,  we  will  not  say  indivi- 
duals, who,  if  not  tacitly  blaming  their  bold  engineer  for  some 
at  least  of  their  misfortunes,  would  have  declined  to  invite 
him  to  tender  for  new  plant,  and  the  London  Electric  Corpo- 
ration are  equally  with  Mr.  Ferranti  to  be  congratulated  upon 
this  choice.  The  engine  will  be  built  by  Messrs.  Plenty  and 
Co.  of  Newbury,  to  the  design  of  Mr.  P.  W.  d' Alton,  and 
will  consist  of  three  sets  of  compound  engines  with  inverted 
tandem  cylinders  working  in  parallel  on  a  three-throw  crank 
shaft.  They  will  generate  500  i.h.p.  under  1401b.  indicated 
steam  pressure,  and  are  to  take  201b.  of  steam  per  i.h.p.  per 
hour. 

The  satisfactory  prospects  of  the  Corporation  are  due  to 
careful  economies  in  many  details.  The  condensing  plant, 
which  was  at  onetime  a  rather  formidable  problem,  is  working 
perfectly ;  the  feed  water,  ordinary  filtered  Thames  fluid, 
when  turned  into  high-pressure  steam,  seriously  corroded  the 
pipes  and  engines,  and  the  boilers  would  surely  have  suffered 
had  not  a  6-in.  artesian  well  been  sunk  and  secured  a  plenti- 
ful supply  of  good  water  and  a  saving  of  some  £700  a  year. 
Although  there  is  river  frontage  at  Deptford  a  coal  steamer 
cannot  lie  alongside,  and  the  discharge  of  coal  was,  until  the 
last  few  weeks,  a  serious  expense.  A  steam  crane  working  a 
grab  has  now  been  erected,  and  plunging  direct  into  the 
barges  it  takes  up  some  35  cwt.  of  coal  in  one  handful 
and  drops  it  straight  into  the  coal  store.  Three  men, 
alas!  are  thus  thrown  out  of  work,  but  the  coaling,  which 
used  to  cost  9d.  per  ton,  is  now  done  for  2d.  The  future 
of  London  electric  supply  is  an  interesting  subject  for 
speculation.  Is  a  big  continuous-current  station,  in  years 
to  come,  supplying,  on  the  Oxford  system,  the  present 
low-pressure  stations,  impossible?  Is  the  turning  of  the 
present  alternate-current  stations  into  big  transformer  stations 
out  of  the  question  ?  Mr.  Ferranti's  dream  may  yet  be 
realised,  and  Deptford  would  not  be  a  bad  station  for  the 
alternating  work  ;  and  might  not  even  the  continuous  current 
systems  be  run  by  alternate  currents,  either  from  dynamotors 
or  revolving  commutator  transformers  ? 


The  trouble  which  has  been  brewing  in  the  bosom  of  the 
Worcester  City  Council  is  but  one  sample  of  an  apparently 
widely  extended  disturbance.  This  city  having  gone  in  for  a 
brand  new  electric  supply  station,  is  naturally  desirous  of  having 
a  competent  electrical  engineer  to  work  it.  When  the  appoini 
ment  of  an  electrical  engineer  came  before  the  Council  the 
I  w:i ■-  referred  back  to  the  committee,  on  the  ground  that 
it  was  generally  understood  that  the  duties  "f  this  post  would 
devolve  upon  the  city  engineer.  The  result  of  this  action  was 
that  the  Electrical  Committee  tendered  its  resignation,  which 
was  not  accepted.  The  City  of  Worcester  is  so  large  and 
important,  and  the  electric  supply  station  is  so  far  removed 
from  the  Guildhall,  that  it  would  seem  a  little  parsimoniou 
to  try  to  roll  these  two  offices  into  one;  and  it  is  doubtful 
if  the  experiment  would  be  a  successful  one  from  the 
point  of  view  of  satisfactory  lighting.  Speaking  generally, 
a  city  or  town  or  village  mu  I  afford  jus!  whal  it  can 
pay  for  ,  and  there  are,  no  doubl .  m 
where   L"-<">  or    £250  per   annum   would    Im    :i     eriou      not 


to  say  prohibitive,  addition  to  the  expenses  of  an  electric 
supply  station.  In  such  places  the  Lord  High  Executioner 
may  coincide  with  and  be  identically  the  same  person  as  the 
Lord  High  Everything  Else ;  but  in  a  town  of  any  import- 
ance it  would  often  be  positively  cheaper  to  spend  more- 
money  on  salaries. 

The  latest  development  of  the  Worcester  trouble  is  that  at 
a  meeting  which  was  held  on  Monday  last,  the  Electrical 
Committee  came  before  the  City  Council  and  stated  that  they 
had  come  to  an  "intensified  conviction  of  the  imperative 
necessity  "  for  the  appointment  of  a  separate  electrical  engineer. 
After  a  long  discussion  and  the  rejection  of  several  amend- 
ments it  was  decided  to  appoint  Mr.  Euthven  Murray  and  to 
reduce  the  salary  of  the  present  City  engineer.  This  seems 
rather  hard  on  the  City  engineer;  and,  in  point  of  absence 
of  principle,  is  like  reducing  the  salary  of  a  stipendiary 
because  anew  constable  has  been  appointed. 

Another  interesting  example  of  municipal  parsimony  in 
the  matter  of  electric  lighting  hails  from  Taunton.  There  the 
Town  Council  not  only  exacts  the  sum  of  ±'100  as  a  premium 
from  its  pupils  at  the  electric  supply  station,  while  only 
grudgingly  granting  pittances  of  £75  and  £65  per  annum  to 
the  assistant  electricians ;  but  it  has  also  been  inclined  to 
close  its  fist  rather  tightly  over  the  premium  when  one  of  its 
pupils  had  the  misfortune  to  be  killed  by  its  machinery. 
Only  after  a  squabble  over  the  matter  did  the  Council  at 
length  agree  to  pay  back  half  the  premium  to  the  repre- 
sentatives of  the  unfortunate  lad.  "  After  all,"  says  our 
contemporary,  the  Journal  of  Gas  Lighting,  in  commenting 
on  this  state  of  affairs,  "  something  must  be  allowed  to  the 
Corporation  of  a  small  town  saddled  with  an  electric  lighting 
venture  which  stands  them  in  a  loss  of  £1,250  a  year  or  there- 
abouts ;  and  if  they  find  it  consistent  with  their  nimiicipal 
dignity  to  trade  in  this  PecksnirBan  manner  upon  the  inno- 
cence of  parents  and  guardians,  that  is  only  what  is  done  to 
an  exaggerated  degree  by  nearly  every  electrical  engineering, 
firm  in  existence."  We  may  add,  however,  that  electrical 
engineering  firms  of  standing  and  importance  have  this  great 
merit,  not  possessed  by  the  Taunton  Council,  that  they  can- 
find  and  frequently  do  find  remunerative  posts  for  their  pupils 
at  the  expiration  of  their  term  of  apprenticeship,  and  they 
can  and  do  afford  opportunities  for  gaining  a  varied  practical 
experience,  and,  indeed,  provide  by  such  apprenticeship  the 
onl\  legitimate  mode  of  entering  the  engine*  rin|    profession. 


In  our  correspondence  columns  will  be  found  a  letter  from 
Mr.  Robert  Mond,  giving  the  results  of  certain  experiments 
bearing  upon  observations  of  Dr.  Borchers  relating  to  the 
direct  conversion  of  the  chemical  en<  tng  from  the 

oxidation  of  carbon  monoxide  into  electrical  energy.  Dr. 
Bokchbks'  Paper,  being  a  noteworthy  publication,  was  abstracted 
into  The  Electrician  of  Nov.  80th  last,  and  an  American  oriti- 

oi  in  of  the  methods  adopted  no. I   d u  ade   bj   us 

author  appeared  last  week,  and  was  commented  upon  in  this 
journal.    Ln  that  comment  we  pointed  out  thai  IV.  Boh 

original  oritic  failed  to  adduce  eaoh  conclusr xperimental 

evidence  as  seemed  to  us  requisite  to  complete  the  conclusion 
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that  an  advance  in  the  direct  conversion  of  chemical  into  elec- 
trical energy  had  been  made.  We  indicated,  however,  that 
the  most  vulnerable  point  in  Dr.  Borchers'  defences  was  his 
omission  to  show  that  the  source  of  the  current  obtained  by 
him  was  independent  of  the  nature  of  the  electrodes,  and  that 
it  was  equally  existent  when  the  electrodes  were  of  unattack- 
able  material,  e.g.,  carbon  (in  place  of  copper). 


Mr.  Mond  has  made  a  determination  of  the  voltage  of  a  cell 
consisting  of  two  carbon  electrodes,  the  one  immersed  in  a 
solution  of  cuprous  chloride  in  hydrochloric  acid,  and  supplied 
with  air,  and  the  other  in  the  same  liquid  supplied  with 
carbon  monoxide,  and  finds  a  value  of  0-0015  volt.  This 
compares  rather  curiously  with  the  figures  (O'OS-O-I)  ob- 
tained by  Dr.  Borchers  for  an  arrangement  identical  with 
that  of  Mr.  Mond,  save  that  one  electrode  was  of  copper 
instead  of  carbon  (The  Electrician,  November  30th).  The 
obvious  deductions  to  be  made  from  these  statements  is  that 
the  production  of  a  current  is  due  to  the  corrosion  of  the 
copper  electrode,  and  not  to  the  oxidation  of  carbon  monoxide. 
If  this  be  substantiated,  cadit  questio.  Counter-evidence  from 
Dr.  Borchers  is  certainly  to  be  expected.  It  is  to  be  regretted 
that  Mr.  Mond  has  not  tried  an  experiment  precisely  parallel 
with  that  quoted,  save  for  the  substitution  of  copper  for 
carbon  at  one  electrode  ;  and,  further,  that  he  gives  no  direct 
quantitative  proof  of  the  production  of  current  at  the  expense 
of  the  copper.  It  would  also  be  interesting  to  learn  why  in 
certain  of  his  experiments  he  used  a  solution  of  "  copper 
oxychloride  "  in  hydrochloric  acid,  and  wherein  it  could  be 
expected  to  differ  from  one  of  cupric  chloride  in  the  same 
solvent.  The  whole  matter  is  so  full  of  immediate  interest 
and  future  potentialities  as  to  merit  complete  elucidation. 


The  voluntary  reduction  of  rates  by  electric  supply  com- 
panies is  a  healthy  sign.  The  Kensington  and  Knightsb  ridge 
Company  recently  dropped  suddenly  from  8d.  to  6d. ,  and  now 
they  are  revising  their  rent  for  meters.  They  start  with  the 
modest  sum  of  2s.  6d.  per  quarter  for  a  5-ampere  meter,  and 
offer  time  meters  to  take  up  to  10  amperes  at  Is.  Cd.  per 
quarter. 

Stated  in  a  general  way  as  an  abstract  proposition,  the 
popularisation  of  science  is  admirable  ;  nevertheless,  it  gives 
rise  occasionally  in  this  workaday  world  to  curious  results. 
A  few  days  ago  an  eminent  professor  was  lecturing  some 
juveniles,  and  as  an  illustration  of  the  exceeding  great 
sensitiveness  of  modern  electrical  measuring  instruments, 
exhibited  a  galvanometer,  which  was  so  greatly  agitated 
by  the  passage  through  it  of  the  microscopic  current  derived 
from  a  pin  and  a  needle  immersed  in  an  orange,  that  its 
"  spot "  went  clean  off  a  30ft.  scale.  This  object-lesson  was 
duly  misdescribed  in  all  the  daily  papers,  and  was  duly  mis- 
read by  the  British  public.  One  family  of  eager  experi- 
mentalists forthwith  purchased  a  dozen  best  blood  oranges, 
and  sought  out  seven  other  spirits  worse  than  themselves  and 
invited  them  to  come  in  and  see  the  sparks  and  receive  the 
shocks  which  it  was  confidently  expected  would  be  obtainable 
from  21  half-orange  cells  arranged  in  series.     Did  not  one 


single  cell  send  a  spot  of  light  wildly  off  to  infinity  ?  The 
sparks  and  shocks  not  being  on  tap  as  anticipated,  the  enraged 
assembly  fell  upon  the  oranges,  and  they  were,  when  last  seen, 
in  a  severely  mangled  condition. 


Interdependence  of  Patents.— The  article  on  this  subject 
was  credited  by  mistake  on  p.  266  of  our  last  issue  to  the  Law 
Times;  it  appeared  in  the  Law  Journal  of  the  29th  ult. 

Abolition  of  Free  Rides  for  American  Police. — At  the 
commencement  of  this  year  in  the  United  States,  policemen, 
being  classified  by  lawyers  as  "  public  offioers,"  were  deprived 
of  their  privilege  of  riding  free  on  the  street  railways. 

Electrical  Standardising,  Testing,  and  Training  Insti- 
tution.— On  Thursday,  the  10th  inst.,  Mr.  James  Swinburne 
commenced  a  series  of  lectures  to  the  students  of  the  above 
institution  on  "  Dynamo  and  Transformer  Construction." 

The  Trans-African  Telegraph  Line. — A  Reuter's  cablegram, 
dated  Cape  Town,  January  7,  states  that  the  Portuguese  have 
ceased  to  obstruct  the  progress  of  the  African  Transcontinental 
telegraph,  and  the  line  is  expected  to  reach  the  Zambesi  'this 
mouth. 

Where  was  the  Steam  Reserve  ? — Owing  to  the  dryness  of 
the  weather  the  electric  lighting  station  at  Trient,  in  the  Tyrol, 
which  is  usually  driven  by  water-power,  has  been  inoperative 
during  the  last  few  weeks,  recourse  having  to  be  had  to 
petroleum  lighting. 

Cable  Interruptions  and  Repairs  : 

Date  of  Interruption.     Date  of  Repair, 
Dec.  21       Jan.  10. 


Aden — Zanzibar 

Latakia — Cyprus  .... 
Cadiz — Teneriffe  ... 
Hong-Kong — Macao  . 


Nov.  27 
Dec.  26 
Dec.  31 


A  Direct-Connected  Arc-Light  Station. — According  to  the 
Electrical  World  of  New  York,  the  first  direct-connected  arc 
light  station  in  the  United  States  was  started  on  the  night  of 
December  17th,  at  the  Station  of  the  Mutual  Electric  Light 
and  Power  Company,  Chicago.  The  plant  consists  of  Willans' 
engines  direct-connected  to  125-light  Brush  dynamos  running 
Brush-Adams  lamps. 

Worcester. — As  some  misapprehension  appears  to  exist 
perhaps  it  should  be  stated  that  Mr.  Davenport,  Mr.  Preece's 
representative  in  Worcester,  did  not  apply  for  the  post  of  City 
electrical  engineer,  and  was  not,  therefore,  oue  of  the  rejected. 
The  effect  of  the  resolution  of  the  Council  on  Tuesday  will 
probably  be  to  keep  the  Brush  Company  some  time  longer  in 
the  control  of  the  Corporation  works. 

Institution  of  Civil  Engineers. — -Amongst  the  transfers 
from  the  class  of  associate  member  to  that  of  member  we  note 
the  name  of  Mr.  W.  B.  Esson.  Amongst  the  members  elected 
at  the  last  monthly  ballot  was  Mr.  J.  S.  Raworth,  and  among 
the  associate  members  were  Mr.  John  Hubert  Davies  (Johan- 
nesburg), Mr.  Alfred  Herbert  Dykes,  Mr.  Robert  Cattley  Jack  - 
son  (Newcastle-on-Tyne),  and  Mr.  Henry  Alexander  Mavor 
(Glasgow). 

A  Telephone  Complaint  Office. — A  compartment  has  been 
set  aside  in  the  magnificent  Hotel  des  Telephones  in  the  Rue 
Gutenberg,  in  Paris,  for  the  purpose  of  receiving  the  com- 
plaints of  subscribers.  When  a  subscriber  has  a  complaint 
to  make,  all  that  he  will  have  to  do  in  future  will  be  to  ask 
the  operator  at  the  exchange  to  place  him  in  communication 
with  the  complaint  office,  and  his  grievance  will  there  and  then 
be  telephonically  settled.  We  understand  that  this  dangerous 
precedent  will  not  be  followed  in  Loudon. 

A  1,200-H.P.  Steam  Engine  in  Canada. — According  to  the 
Canadian  Engineer,  the  Laurie  Engine  Company,  Montreal, 
have  built  for  the  Toronto  Street  Railway  Company  the  largest 
engine  ever  manufactured  in  Canada  for  a  similar  purpose.  Its 
normal  capacity  is  1,200-n  p.  It  cost  over  £10,000.  The  fly- 
wheel weighs  36  tons,  is  20ft.  in  diameter,  and  is  built  directly 
on  the  shaft  and  put  up  in  10  sections.  The  combined  weight 
of  the  fly-wheel,  armature,  shaft  and  generator  is  upwards  of 
70  tons. 
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May   24  2,272 

September  10. ..3,926 


December   15 
December   23 


.5,494. 
.5,631. 


.J.  W.  Swan  . 
..J.  S.  Sellon. 


.T.  W.  Swan  . 
J.  S.  Sellou  . 


Personal.— We  understand  that  Mr.  J.  S.  Cunnington,  who 
has  been  for  over  10  years  chief  electrical  engineer  and  manager 
of  the   electrical  department  of  B   Verity   and  Sons,  Covent 

Garden,  has  now  severed  his  connection  with  the  firm. Mr. 

\V.  H.  Preece  has  presented  Mr.  Henry  Eaton,  late  Super- 
intending Engineer  of  the  Metropolitan  District,  who  recently 
retired  under  the  age  limit,  with  a  testimonial  on  behalf 
of  the  whole  of  the  Metropolitan  engineering  staff,  numbering 

some  400  officers  and  men. Mr.  Stephen  Sellon  has  resigned 

his  appointment  with  the  Electric  Construction  Company. 

Secondary  Battery  Patents  Expiring  This  Year.— The  fol- 
lowing secondary  battery  patents  expire  this  year  in  addition 
to  the  Faure  patent,  referred  to  in  another  column,  and  which 
expired  yesterday  : — 

Dated  1881.        No.  Name.  Title. 

April  16  1,676. ..C.  A.  Faure..  Secondary,  electric,  or  galvanic  bat- 
teries. 
.Secondary  batteries  or  apparatus  for 
storing  or  conserving  electricity. 
Improvements  in  secondary  batteries 

or  magazines  of  electricity. 
Secondary  voltaic  cells 
Improvements  iu  the  construction  of 
secondary  batteries. 

Lightning. — The  tower  of  St.  Columb  Church,  Cornwall,  was 
struck  by  what  is  described  as  a  thunderbolt  on  Sunday  night 
last.  The  service  had  just  commenced  when  a  flash  was  fol- 
lowed by  a  crash.  The  congregation  fled  from  the  building, 
and  the  service  had  to  be  abandoned.  The  discharge  travelled 
down  to  the  belfry  and  then  up  the  middle  aisle,  where  "  it 
presented  the  appearance  of  a  huge  ball  of  fire  and  sparks.' 
One  of  the  ringers  was  thrown  out  over  the  railings  into  the 
church,  a  distance  of  25ft.,  and  sustained  a  bad  cut  on  the 
head.  His  companions  were  stunned.  All  the  glass  in  the 
belfry  window  was  blown  to  pieces,  and  the  inside  of  the  wall 
was  torn.  The  gas  meter  was  struck,  and  a  slight  explosion 
occurred,  setting  fire  to  the  floor,  but  the  flame  was  extin- 
guished before  much  damage  was  done. 

Municipal  Electric  Lighting  for  Liverpool. — As  a  result  of 
a  long  discussion  on  Wednesday  the  Liverpool  City  Council 
adopted,  by  29  votes  to  13,  a  recommendation  of  the  special 
Lighting  Commitee  that  the  council  offer  to  purchase  from 
the  Liverpool  Electric  Supply  Company  the  whole  undertaking 
of  the  Company  as  a  going  concern  this  year,  instead  of  waiting 
until  the  period  when  the  Corporation  could  compel  the  Com- 
pany to  sell,  at  price,  terms,  and  conditions  as  may  be  agreed 
upon  between  the  Company  and  the  Committee,  and,  failing 
such  agreement,  as  may  be  settled  by  arbitration.  The  Com- 
mittee were  authorised  to  take  the  necessary  steps  to  carry  out 
the  objects  of  the  resolution.  Alderman  Forwood  said  if  arbi- 
tration were  resorted  to  he  would  not  be  surprised  if  the  Com- 
pany preferred  a  claim  for  £500,000,  and  he  deprecated  giving 
the  Committee  what  might  be  called  a  blank  cheque. 

Patents  in  1894. — The  number  of  patents  applied  for  last 
year  was  25,372,  an  increase  of  about  250  over  the  preceding 
year.  Omitting  parts  of  100,  the  figures  since  1885  are  as 
follows  : — 


Year. 

A]. plications. 

Year. 

Applications. 

1886  

1887  

1888  

1889  ... 

17,100 
18,000 
19.100 
21,000 
21,300 

1891 

1892  

1893 

1894 

a2,bOU 

24,100 
25.100 
25,300 

1890  

As  a  rule,  says  "  G.  B.  E."  in  the  Law  Journal,  some  40  per 
cent,  of  the  total  applications  are  completed  ;  and  although 
the  increase  in  the  number  of  applications  has  not  been  so 
great  in  1894  as  in  former  years,  yet  it  will  prove  that  the 
number  of  completed  applications  will  be  beyond  the  average. 
Bath. — Tlio  Lighting  Committee  of  the  Bath  Corporation 
invited  Mr.  P.  II.  Medhursl  to  confer  with  them  last  Monday, 
and  to  advise  them  with  regard  to  their  proper  procedure  in 
opposing  the  application  of  tin-  P>:itli  Electric  Lighting  Com 
[liiny  for  a  Provisional  Order.  The  I'rbun  Sanitary  Authority 
had  already  passed  a  resolution  refusing  its  consent  to  the 
application   of  the  Company  ;  but  Mr.  Medhurst  was  of  the 


opinion  that  a  purely  negative  policy  would  not  be  likely 
to  avail  with  the  Board  of  Trade,  and  he  cited  the  decisions 
of  the  Board  of  Trade  with  regard  to  Newmarket  and  Bedford 
in  support  of  his  view.  Finally,  Mr.  Medhurst's  advice  was 
adopted,  and  a  resolution  carried  that  his  worship  the  mayor 
be  requested  to  call  a  special  meeting  of  the  Urban  Sanitary 
Authority  for  Friday  (to-day)  in  order  to  consider,  and  if 
thought  fit,  to  pass  a  resolution  that  the  authority  itself  apply 
for  an  Electric  Lighting  Provisional  Order  at  the  earliest  pos- 
sible date. 

The  Pacific  Cable. — According  to  a  Reuter's  cablegram, 
dated  Washington,  January  9th,  the  following  message  from 
President  Cleveland  was  transmitted  to  Congress  on  that 
date : — 

I  submit  herewith  certain  despatches  from  our  Minister  iu  Hawaii  and 
the  accompanying  documents.  They  disclose  that  Hawaii  desires  to  lease 
to  Great  Britain  one  of  the  uninhabited  islands  as  a  station  for  a  sub- 
marine telegraph  cable  between  Canada  and  Australia,  with  connection 
between  the  island  leased  and  Honolulu.  Both  Hawaii  and  the  represen- 
tatives of  Great  Britain  in  the  negotiations  concede  that  the  proposed 
lease  cannot  be  effected  without  the  consent  of  the  United  States,  owing 
to  our  reciprocity  treaty  with  the  King.  The  latter  agreed  that  as  long 
as  the  treaty  remained  iu  force  he  would  not  lease,  otherwise  dispose  of, 
or  create  a  lien  upon  any  port,  harbour,  or  other  territory  in  his 
dominion,  or  grant  any  special  privilege  or  right  of  use  therein  to  any 
other  Power,  State,  or  Government.  At  the  request  of  Hawaii  this  subject 
is  laid  before  Congress  for  its  determination  upon  the  question  of  so 
modifying  the  treaty  as  to  permit  of  the  proposed  lease.  It  will  be 
seen  that  the  correspondence  between  Hawaii  and  the  British  negotiators 
negatives  the  existence  on  the  part  of  Hawaii  of  any  suspicion  of  British 
unfriendliness  or  fear  of  British  aggression.  The  attention  of  Congress 
is  directed  to  the  following  statement  contained  in  the  communication 
addressed  to  Hawaii  by  the  representatives  of  Great  Britain  : — "  "We  pro- 
pose to  inform  the  British  Government  of  your  inquiry  whether  they 
would  accept  the  sovereignty  of  Neckar  Island,  or  of  some  other  unin- 
habited island,  on  condition  that  no  subsidy  be  required  from  you.  As 
we  have  explained,  we  have  not  felt  at  liberty  to  entertain  that  question 
ourselves,  as  we  were  definitely  instructed  not  to  ask  for  the  sovereignty 
of  any  island,  but  only  of  a  lease  simply  for  the  purpose  of  the  cable."  I 
hope  Congress  will  see  fit  to  grant  the  request  of  Hawaii,  and  that  our 
consent  to  the  proposed  lease  will  be  promptly  accorded.  It  seems  to  me 
we  ought  not,  by  a  refusal  of  this  request,  to  stand  in  the  way  of  the 
advantages  to  be  gained  by  isolated  Hawaii  through  telegraphic  communi- 
cation with  the  rest  of  the  world,  especially  in  view  of  the  fact  that  our 
own  communication  with  that  country  would  thereby  be  so  greatly  im- 
proved, without  apparent  detriment  to  any  legitimate  American  interest. 

Electrical  Communication  with  Lighthouses. — Referring  to 
the  resolution  recently  passed  by  the  Plymouth  Chamber  of 
Commerce,  to  which  reference  was  made  on  p.  266  of  our  last 
issue,  Lord  Mount-Edgcumbe  writes  to  the  Western  Morning 
News  : — 

Sir, — My  connection  with  the  Royal  Commission,  which  is  primarily 
responsible  for  recommending  the  establishment  of  electrical  communica- 
tion with  lighthouses  and  lightvessels,  renders  it  obviously  impossible  for 
me  to  enter  into  a  public  discussion  upon  the  course  which  that  Commis- 
sion has  adopted,  or  is  likely  to  adopt,  with  regard  to  special  cases  ;  but 
perhaps  I  may.  without  indiscretion,  offer  a  few  remarks  upon  the  discus- 
sion which  took  place  in  the  Plymouth  Chamber  of  Commerce  last  Thurs- 
day. I  remember  it  being  said  not  long  ago  that  no  other  maritime  nation 
would  allow  its  outlying  lighthouses  to  remain  unconnected  :  but  1  would 
ask  those  who  think  this  if  they  can  point  to  any  one  instance  iu  which  any 
other  nation  has  attempted  to  connect  a  lightvessel  in  a  seaway.  01  such  a 
lighthouse  as  the  Bishop.  The  Fastuet  was  connected  by  Lloyd's  some 
years  ago.  hut  the  conneci  ion  was  so  repcatcilh  destroyed  that  it  had  to 
be  abandoned.  The  Royal  Commission  recommended  the  renewal  of  the 
attempt  by  means  of  a  new  system.  The  Bishop  would  present,  if  any- 
thing, greater  difficulties  than  the  Fastuet.  and  every  witness  whom  we 
examined  in  the  Scilly  Islands  expressed  a  confident  opinion  that  the  sound 
signals  now  employed  at  the  lighthouse  could  at  all  times  be  heard  in  the 
islands,  which  are  now  all  electrically  connected  with  each  other.  I  do  not 
su  thai  the  Eddyetone  would  present  similar  difficulties,  nor  would  it  be 

right  for  me  to  saj  anything  as  to  tl pinion  of  the  Commissioners  with 

regard  to  that  particular  lighthou  B.  No  one,  however,  who  lias  studied 
the  wreck  charts  for  the  laal  L0  or  12  years  can  fail  to  recognise  that  there 
are  many  places  round  our  coasts  where  casualties  have  not  only  been  far 
more  numerous,  but  where  the  ccurring  must 

always  be  far  greater,     Therecan  be  no  comparison,  foi  instai ''otween 

the  .linger  incurred,  with   ordinary  care  and    knowledge,  ill    passing  the 

Eddystone  and  those  presented  bj  the  great  outlyinj    shoals  on  the  East 

ll,.  .    ure  <i  course,  guarded  by  lightvessels,  four  of  which  (as  well 

pile  lighthou  e   have  i"1. one*  ted  on  the  recommendation  of  the 

Commission,     In  each  ea  emu  n gs,  with  fbui  anchors,  and  in  some 

cases,  1  believe,  nen  vessel  .  have  had  to  be  provided  :  and  the  destruction 
of  the  cable  in  one  case  ha-  already  shown  thai  the  difficulties  which  have 

to  i.o  ,  .,, i.inic, I  with  have  not  yel  I n  overcome    I  i .1  hardl]  saj  thai 

the  Trinity  House  has  not  the  funds  at  its  disposal  foi  dealing  with  these 
...  iiv  operation  at  regards  shore  lighthouses,  with  which  alone.  1  be 
lii'M-.  other   nation!  have  dealt,  the  numbei   which  have  been  connected 

during  the  last  three  yearn  is  very  large.  I  would  only  add  that  c.unrner 
cial  considerations  arc  excluded  from  the  purview  of  the  lioyal  Commission. 
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(Continued  from  page  213.) 

§  238.  In  order  that  the  problem  of  the  propagation  of 
electrical  disturbances  along  a  telegraphic  or  telephonic  circuit 
shall  reduce  practically  to  that  of  the  diffusion  of  the  electric 
displacement  after  the  manner  of  heat  in  the  celebrated  theory 
of  Fourier,  it  is  necessary  for  the  self-induction  to  be  ignor- 
able,  and  that  the  external  disturbances  to  which  circuits  are 
liable  should  be  removed.  It  would  not  be  at  all  desirable  to 
bring  a  practical  telegraph  circuit  to  such  a  state  closely, 
because  it  is  a  state  of  relative  inefficiency,  accompanied  by 
the  greatest  possible  distortion  in  transit,  and  is  therefore 
a  state  to  be  avoided  by,  as  before  explained,  making 
self-induction  be  of  importance,  if  efficient  rapid  signal- 
ling with  little  distortion  be  required.  The  nearest  approach 
to  the  theory  of  diffusion  being  in  slow  signalling  through 
a  long  cable,  we  make  believe  now  that  this  case  is  truly 
represented  by  the  reduced  forms  of  the  more  general 
equations  appropriate  to  elastic  diffusion. 

On  this  understanding  the  two  circuital  equations,  when 
suitably  transformed  as  explained  in  §§  200-202,  reduce  to 


dx 


■  BC, 


(1) 


where  B  and  S  are  the  resistance  and  permittance  per  unit 
length  of  line,  whilst  Y  and  C  are  the  transverse  voltage  and 
the  circuital  gaussage  of  the  more  general  theory,  but  which 
may  now  be  called  the  potential  difference  of  the  wires  and 
the  current  in  them,  if  there  be  a  pair  of  wires.  Or,  if  we 
have  a  cable  in  question,  using  only  one  ware,  then  we  may 
call  V  simply  the  potential  and  C  the  current. 
From  (1)  we  derive  the  characteristic 


^Y  =  BSjpV  =  2aV,say. 
da? 


(2) 


In  order  to  translate  to  heat  problems,  perhaps  the  easiest 
way  is  to  consider  the  longitudinal  conduction  of  heat  in  a 
rod.  Then  V  is  the  temperature  and  C  the  flux  of  heat, 
whilst  R_1  and  S  are  the  conductance  and  capacity  for  heat 
per  unit  length  of  rod.  But  the  rod  should  be  insulated 
laterally.  It  is  easy  to  insulate  a  rod  electrically  ;  but  it  is 
much  harder,  if  not  impossible,  to  insulate  it  thermally  to  an 
equivalent  extent.  So,  if  the  flow  of  heat  in  a  real  rod  be 
rejected  for  want  of  a  sufficiently  close  similarity  to  the  elec- 
trical problem,  we  may  imagine  an  infinite  number  of  rods 
fitted  together  in  contact  side  by  side.  Just  as  jerry-built 
houses  in  a  street  mutually  support  one  another,  and  prevent 
the  collapse  that  would  occur  were  they  separated,  so  will 
the  rods  prevent  the  lateral  escape  of  heat  from  their 
neighbours,  and  we  can  have  a  longitudinal  flux  of  heat  in 
the  same  way  as  in  a  perfectly  insulated  rod.  This  is  the 
case  of  the  linear  flow  of  heat  in  an  infinite  homogeneous 
conductor.  These  remarks  are  to  enable  the  reader  to  trans- 
late from  electrical  to  heat  problems  readily.  On  the  whole, 
the  cable  is  preferable  in  the  study  of  diffusion,  on  account  of 
the  facility  with  which  terminal  and  other  auxiliary  arrange- 
ments can  be  imagined,  and,  if  need  be,  practically  realised. 
The  heat  problems  are  not  so  convenient  in  this  respect.  On 
the  other  hand,  there  is  no  doubt  greater  scientific  interest  in 
heat  problems  when  they  concern  such  stupendous  questions 
as  the  age  of  our  common  mother  earth  ;  but  since  this  is 
primarily  an  electrical  work,  I  cannot  go  on  further  with  that 
question,  but  leave  it  to  David  and  Goliath. 

§  239.  Wo  have  now  to  consider  a  number  of  problems 
which  can  be  solved  at  once  without  going  to  the  elaborate 
theory  of  Fourier  scries  and  integrals.  In  doing  this,  we 
shall  have,  preliminarily,  to  work  by  instinct,  not  by  rigorous 
rules.  We  have  to  find  out  first  how  things  go  in  the  mathe 
matics  as  well  as  in  the  physics.  When  we  have  learnt  the 
go  of  it  we  maybe  able  to  see  our  way  to  an  understanding  of 
the  meaning  of  the  processes,  and  bring  them  into  alignment 
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with  other  processes.  And  I  must  here  write  a  caution.  I 
may  have  to  point  out  sometimes  that  my  method  leads  to 
solutions  much  mote  simply  than  Fourier's  method.  I  may, 
therefore,  appear  to  be  disparaging  and  endeavouring  to 
supersede  his  work.  But  it  is  nothing  of  the  sort.  In  a 
complete  treatise  on  diffusion  Fourier's  and  other  methods 
would  come  in  side  by  side — not  as  antagonists,  but  as 
mutual  friends  helping  one  another.  The  limitations  of 
space  forbid  this,  and  I  must  necessarily  keep  Fourier  series 
and  integrals  rather  in  the  background.  But  this  is  not  to 
be  misunderstood  in  the  sense  suggested.  No  one  admires 
Fourier  more  than  I  do.  It  is  the  only  entertaining  mathe- 
matical work  I  ever  saw.  Its  lucidity  has  always  been 
admired.  But  it  was  more  than  lucid.  It  was  luminous. 
Its  light  showed  a  crowd  of  followers  the  way  to  a  heap 
of  new  physical  problems. 

The  reader  who  may  think  that  mathematics  is  all  found 
out,  and  can  be  put  in  a  cut-and-dried  form  like  Euclid,  in 
propositions  and  corollaries,  is  very  much  mistaken ;  and  if 
he  expects  a  similar  systematic  exposition  here  he  will  be 
disappointed.  The  virtues  of  the  academical  system  of 
rigorous  mathematical  training  are  well  known.  But  it 
has  its  faults.  A  very  serious  one  (perhaps  a  necessary 
one)  is  that  it  checks  instead  of  stimulating  any  originality 
the  student  may  possess,  by  keeping  him  in  regular  grooves. 
Outsiders  may  find  that  there  are  other  grooves  just  as 
good,  and  perhaps  a  great  deal  better,  for  their  purposes. 
Now,  as  my  grooves  are  not  the  conventional  ones,  there  is 
no  need  for  any  formal  treatment.  Such  would  be  quite 
improper  for  our  purpose,  and  would  not  be  favourable  to 
rapid  acquisition  and  comprehension.  For  it  is  in  mathe- 
matics just  as  in  the  real  world  ;  you  must  observe  and 
experiment  to  find  out  the  go  of  it.  All  experimentation 
is  deductive  work  in  a  sense,  only  it  is  done  by  trial  and 
error,  followed  by  new  deductions  and  changes  of  direction  to 
suit  circumstances.  Only  afterwards,  when  the  go  of  it  is 
known,  is  any  formal  exposition  possible.  Nothing  could  be 
more  fatal  to  progress  than  to  make  fixed  rules  and  conven- 
tions at  the  beginning,  and  then  go  on  by  mere  deduction. 
You  would  be  fettered  by  your  own  conventions,  and  be  in  the 
same  fix  as  the  House  of  Commons  with  respect  to  the  despatch 
of  business,  stopped  by  its  own  rules. 

But  the  reader  may  object,  Surely  the  author  has  got  to 
know  the  go  of  it  already,  and  can  therefore  eliminate  the 
preliminary  irregularity  and  make  it  logical,  not  experimental? 
So  he  has  in  a  great  measure,  but  he  knows  better.  It  is  not 
the  proper  way  under  the  circumstances,  being  an  unnatural 
way.  It  is  ever  so  much  easier  to  the  reader  to  find  the  go  of 
it  first,  and  it  is  the  natural  way.  The  reader  may  then  be 
able  a  little  later  to  see  the  inner  meaning  of  it  himself,  with 
a  little  assistance.  To  this  extent,  however,  the  historical 
method  can  be  departed  from  to  the  reader's  profit.  There  is 
no  occasion  whatever  (nor  would  there  be  space)  to  describe 
the  failures  which  make  up  the  bulk  of  experimental  work. 
He  can  be  led  into  successful  grooves  at  once.  Of  course,  I 
do  not  write  for  rigourists  (although  their  attention  would  be 
delightful)  but  for  a  wider  circle  of  readers  who  have  fewer 
prejudices,  although  their  mathematical  knowledge  may  be  to 
that  of  the  rigourists  as  a  straw  to  a  haystack.  It  is  possible 
to  carry  waggon-loads  of  mathematics  under  your  hat,  and 
yet  know  nothing  whatever  about  the  operational  solution  of 
physical  differential  equations. 

§  240.  Now,  consider  the  characteristic  equation  (2)  above. 
If  q  were  a  constant,  its  solution  would  obviously  be 

V  =  e'"A-M-'-T>,  (3) 

where  A  and  B  are  any  constants.  That  is,  there  are  two 
independent  functions  of  x  which  satisfy  (2).  The  constancy 
of  A  and  B  means  independence  of  x. 

It  is  equally  true  that  (3)  is  the  solution  in  the  same  sense 
when  q-  has  the  operational  meaning  I\S/»,  because  the  formal 
satisfaction  by  test  is  the  same.  The  constants  are  still  con- 
stants with  respect  to  x,  but  they  are  now  any  functions  of  I. 
That  is,  (8)  is  a  form  of  the  general  solution  of  the  charac- 
teristic. To  go  further,  we  have  to  find  A  and  B  to  suit 
special  cases,  and  then  by  the   execution  of   the   processes 
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implied  by  the  exponential  operators  convert  the  solutions 
from  operational  to  algebraical  form.  There  is  a  lot  of 
assumption  here ;  for  example,  that  the  operations  can  be 
effected,  as  they  involve  preliminarily  unintelligible  ideas. 
The  best  proof  is  to  go  and  do  it. 

The  easiest  solutions  are  those  relating  to  the  effects  pro- 
duced at  a  given  spot  by  causes  acting  there.  Those  pro- 
duced at  a  distance  can  be  easily  deduced  later.  So,  now  we 
take  some  special  cases  to  begin  the  treatment.  Let  an 
infinitely  long  cable  be  laid  in  any  depth  of  water.  It  need 
not  be  laid  straight,  so  by  winding  it  about,  even  the  finite 
size  of  the  seas  of  the  earth  might  be  sufficient  to  contain  a 
a  efficient  length  for  our  purpose,  which  is,  that  the  near  end  of 
the  cable  is  to  be  freely  at  our  disposal  to  operate  on,  whilst 
the  far  end  is  so  very  far  off  that  it  cannot  react  sensibly  on 
the  near  end,  and  to  a  great  distance  therefrom,  in  a  large 
interval  of  time. 

Let  the  cable  be  initially  free  from  charge,  and  be  then 
operated  upon  by  a  battery  of  voltage  e  and  no  resistance  at 
its  beginning,  where  .<•  =  0.  That  is,  one  end  of  the  battery  is 
put  to  line,  and  the  other  to  earth,  the  absence  of  resistance 
being  merely  a  practical  simplification.  The  impressed  volt- 
age e  may  be  regarded  as  any  function  of  the  time  t  (real,  of 
course,  but  not  necessarily  continuous).  The  effect  is  to  raise 
the  potential  at  the  beginning  to  V„  =  e,  and  V0  may  be  re- 
garded as  the  sole  cause  of  disturbance  in  the  cable  itself 
further  away.     Then  A  =  0  and  B  =  V0  in  (3),  making 

V  =  r^V„,  (4) 

for  the  characteristic  is  satisfied,  and  V  =  V0  at  x  =  0,  and  there 
is  no  other  imposed  condition.  Other  cases,  in  which  A  is  not 
zero,  will  come  later. 

By  (4),  and  the  second  of  (1), 


C=|Y=^V0; 


(5) 


the  first  equation    giving  C  in  terms  of  Y  at  the  place,  the 
second  in  terms  of  V„,     We  also  have 

C  =  e-*=C0)  (G) 

if  C0  is  the  current  at  .;•  =  0  ;  and  also 


Lo-EV°-lBjVt 


(7) 

The  last  equation  is  the  simplest  in  general,  because  V0 
can  be  made  simple.  The  operator  q/B,  turns  potential  to 
current.  It  is,  therefore,  the  conductance  operator  of  the 
cable.     Similarly, 

Vo  =  ^C0=(|)co.  (8) 

So  the  resistance  operator  is  (B  S/>)'. 

We  see  at  once  from  (7)  that  the  current  entering  the  cable 
depends  only  upon  the  ratio  of  S  to  B.  Its  propagation  in 
the  cable  itself  depends  on  their  product. 

tj  241.  Now  let  V„  be  such  a  function  of  the  time  as  to  be 
zero  before  and  conduit  after  8  =  0.  What  is*',,"?  To  find  it, 
we  require  to  know  the  meaning  of  plV0.  Now  the  problem 
stated  is  a  well-known  one  in  Fourier's  theory  of  heat  con- 
duction ;  and  when  by  Fourier's  methods  we  develop  the 
solution  we  find  that  it  is 


'    (£>■ 


(9) 


|>arin;<    witli    (7).    we    see    that     we    require    to    have,    on 

removal  of  unnece    arj  con  fcants, 

'   p  I       (Trt)     ,  (A) 

a  fundamental  formula.  Tie  i  means  that  function  of  the 
time  w bioh  i  ero  before  and  unity  after  t  0.  We  are  onlj 
concerned  with  positive  palui  of  the  time,  Tin  wayof  find- 
ing   the    meaning  of;,   fractional  differentiati la   given 

function  is  purel}  !  i  blem  involi 

in  the  operaf  iona  1  form  oi    olul ion  will  do  for  the  determine 
oompari  on  with  the    olution  by  Fourier's 
method.     On  tin   i  the  n  mil  i    a     imple   funds 

mi  1 1 i .i l  one  in  fraci iona!  diffl  rential ion,  and  doi  nol  need 
Fourii  r.     But  thi    reader  pn      mabbj  canni  ii   take  in  t  he  idea 

of  a  Eracl I  yet.     So,  foi     in    presi  at,  lei  it 

bi    taken  a    a  fact  thai   the  ralue  ol  el   is  I  irt)  '.     We  can 


make  use  of  this  fact  extensively  in  Fourier  mathematics  with 
much  advantage,  without  necessarily  going  a  step  further  in 
the  direction  of  fractional  differentiation. 

By  (9)  we  see  that  the  current  entering  the  line  is  mfinite 
at  the  first  moment  (because  of  the  absence  of  self  induction), 
and  then  falls,  according  to  the  inverse  square  root  of  the 
time,  to  zero.  At  first,  the  slope  of  V  in  the  line  is  infinite  at 
its  beginning,  and  so  is  C0.  But  as  the  cable  gets  charged  the 
slope  gets  smaller.  Finally,  the  potential  is  V0  everywhere 
and  the  current  is  zero.  Or  we  may  say  that  the  final  cur- 
rent is  zero,  because  the  resistance  is  infinite.  There  can 
only  be  current  when  the  charge  is  increasing.  It  really 
never  stops  increasing,  but  the  potential  at  the  near  end  gets 
to  be  so  nearly  VD,  as  to  prevent  the  very  distant  parts  of  the 
cable  receiving  their  charge  except  at  an  insensible  rate. 
Mathematically  speaking,  we  say  that  V  =  V0  everywhere, 
when  t  =  oo  . 

The  final  states  of  V  and  C  may  also  be  seen  from  (4)  and 
(5).  But  p  =  0  in  them  and  they  reduce  to  V  =  V0,  and  C=0. 
This  process  is  general.  Butting  p  =  0  in  an  operator  destroys 
time-variation,  and  gives  the  ultimate  steady  form,  when  there 
can  be  a  steady  state. 

Another  way  of  looking  at  the  matter  is  to  consider  how  we 
get  the  simply  periodic  solution  out  of  an  operational  solution, 
when  the  impressed  force  is  simply  periodic.  If  the  frequency 
is  n/2ir,  we  put  p  =  ni  in  the  operator.  Now  p  =  0  is  equivalent 
to  >i=0,  or  an  infinitely  prolonged  period,  which  means  a 
steady  state. 

Li  the  present  case,  the  simply  periodic  solution  is,  by  (7), 

(10) 


cKt)M1)'<>^v 


Here  i  means  p/n  ;  that  is,  differentiation  with  respect  to  nt ; 
so  (10)  is  complete  when  V0  is  given  in  amplitude  and  phase. 
Say  it  is  e  sin  nt,  then 

C0=  (— -  )  (sin  nt  +  cos nt)e.  (11) 

V2B/ 

It  should  be  understood,  though,  that  time  must  be  allowed 
to  enable  this  state  to  be  arrived  at. 

§  242.  Still  keeping  to  the  beginning  of  the  cable,  let  us 
examine  the  effect  of  a  terminal  arrangement.  Let  V  =  ZC  be 
its  equation  per  se,  so  that  Z  is  its  resistance  operator.  Now, 
that  of  the  cable  is  (B,  S;»)!,  as  before  seen ;  so  if  Z  is  put 
between  the  cable  and  earth  with  the  impressed  voltage  acting, 
we  have 


(12) 
Z  +  (B/S/>)» 

to  express  the  current  through  Z  and  entering  the  cable.  This 
is  because  the  operators  are  additive  like  resistances.  Also, 
we  have  V0  =  (B  S;i)'C0  as  before  ;  consequently  by  (12) 

v-77% 

This  finds  V0,  the  potential  at  the  beginning  of  the  cable,  m 
terms  of  <'. 

The  operational  solution  (18)  may  be  readily  algebri 
converted  to  algebraical  form)  in  various  eases  of  Z,  practical 
and  unpractical.     One  case  will  do  to  begin  with  to  illustrate 
the  conversion. 


[ 


H WVWVAAAAr 


Let  /  be  the  resit  ba perator  of  a  coil,  say 

X     r  +  lp, 
where  i  is  its  n   istance  and  Z  its  inductance.     Then 


V.    . 


1  +  (M 

\ 
Hows. 


is  the  operal  ional    ol  \     a  ten 

This  maj  be  algebrized  as  follows.     Bj  division, 

u 


(11) 

(15) 
(16) 


3ft 
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Here  in  Z  we  have  only  complete  differentiations,  therefore  in 
union  with  the  even  powers  of  (S/i/R)'  we  still  have  complete 
differentiations.  All  these  terms,  therefore,  may  he  ignored 
when  e  is,  aa  we  shall  suppose,  constant  after  t  =  0,  having 
previously  heen  zero.     So  (16)  reduces  to 

_T.-{i-«(i^.*T+.  :'•)(*)>     («) 

We, know  y/'l  already,  so  the  solution  is  found  by  complete 
differentiations  performed  upon  it.     Thus, 

{1+<'+w-f+---}(E5. 

This  makes  a  series  in  descending  powers  of «'.  In  the  case 
of  no  self-induction,  when  it  is  a  mere  resistance  that  is  con- 
cerned, (18)  becomes 

(19) 


Vo=e-e(r  +  lp){l  +  (r  +  lPy  7/  + 


■«)' 


(18) 


\RirtJ  t       2R«  V2R*/ 


When  t  is  big  enough,  the  only  significant  term  is  e,  the  final 
value.  When  t  is  smaller,  the  next  becomes  significant.  When 
smaller  still  another  term  requires  to  be  counted,  and  so  on. 
But  we  must  never  pass  beyond  the  smallest  term  in  the  series. 
As  t  decreases,  the  smallest  term  moves  to  the  left.  As  it 
comes  near  the  beginning  of  the  series,  the  accuracy  of 
calculation  becomes  somewhat  impaired.  When  it  reaches 
the  first  t  term,  so  that  the  initial  convergeney  has  wholly 
disappeared,  then  we  can  only  roughly  guess  the  value  of  the 
series.  So  (19)  is  unsuitable  when  t  is  small  enough  to  make 
the  initial  convergeney  be  insufficient. 

It  is  said  that  every  bane  has  its  antidote,  and  some 
amateur  botanists  have  declared  that  the  antidote  is  to  be 
found  near  the  bane.  We  have  an  example  here.  The 
antidote  is  got  by  algebrizing  (15)  in  a  different  way.  Keep- 
ing for  the  present  to  the  simple  case  of  a  resistance  only — 
i  =  0  in  (15) — we  may  write 


V.- 


VS/>/ 


1+ 


or,  by  division, 


(A)'' 


:4Ki),+-} 


sP;    \r>Sp 

This  we  mav  split  into  two  series,  viz. : — 
/R' 


E  \i 

WP)e 


M*+< 


L)*+...}e 


(20) 


(21) 


(22) 


b*Sp  '  VSp-/ 

In  the  second  line  we  have  complete  integrations  to  perform 
on  e.     This  is  done  by 

P-1  =-,  (B) 

n 

which  is  obvious  enough,  when,  as  at  present,  n  is  integral ; 
viz.,  1,  2,  3,  &c.  In  the  first  line  we  have  to  make  the  same 
■complete  integrations  upon  the  function  p4l.  This  is  also 
done  at  sight  by  (B),  when  the  matter  of  fractional  differentia- 
tion is  understood.  But  at  present  we  can  do  without  it,  and 
integrate  directly  thus 

and  so  on.  which  is  easy  enough.     So,  by  using  (A)  in  the 
first  line  of  (22)  we  obtain  the  complete  solution  in  the  form 
2R«        1  /2R«V         i 
7 


Vs-7   I.       3r>S     3.5^8 1  J       v  ' 


(23) 


We  sue  now  that  we  can  calculate  V0  conveniently  when  I 
is  small.  But  (23)  is  bad  when  t  is  big.  Then  we  may  con- 
sider (23)  the  bane,  and  (19)  the  antidote.  They  are  comple- 
mentary, though  not  mutually  destructive. 

(To  be  continued.) 


IS  THE  MAGNETIC  QUALITY  OF  IRON  AFFECTED 
BY  OFTEN  REPEATED  REVERSALS? 

DT    PROF.    BWINfi,    F.It.S. 

This  question  is  suggested  by  the  observations  of  Mr.  Part- 
ridge, published  in  The  Electrician  of  December  7th.  It 
appears  that  the  dissipation  of  energy  in  the  iron  of  a  trans- 
former is  generally  less  when  the  transformer  is  new  than  after 
it  has  been  working  for  some  weeks.  In  the  instances  described 
by  Mr.  Partridge  the  loss  increases  by  something  like  30  or 
even  40  per  cent,  of  its  original  amount. 

It  is  matter  of  common  knowledge  that  the  first  applications 
of  reversed  magnetising  forces  do  affect  the  magnetic  quality 
of  soft  iron,  making  its  susceptibility  diminish  so  that  the 
range  of  induction  due  to  reversal  of  a  given  force  contracts 
during  several  repetitions  of  the  reversal.  In  testing  iron, 
especially  in  the  region  of  moderate  force  used  in  transformers, 
it  is  necessary  in  general  to  reverse  the  force  some  dozens  of 
times  before  a  magnetising  process  becomes  sufficiently  cyclic 
to  give  a  satisfactorily  closed  figure  for  the  B  —  H  curve. 

In  commenting  on  Mr.  Partridge's  Paper,  at  the  editor's 
request,  I  said  that  it  would  be  interesting  to  see  whether  any 
continued  change  occurred  during  millions  of  reversals,  of  a 
kind  to  account  for  the  phenomenon  he  observed,  and  that 
direct  evidence  should  be  sought  by  testing  the  magnetic 
quality  of  a  sample  before,  and  again  after  subjecting  it  to  very 
many  reversals. 
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Fig.   1. — Tests  for  Permeability  before  and  after  exposing   the   iron   to 

repeated  reversals. 

Before  exposure  to  reversals,  O.     After  exposure  to  reversals,  X. 

I  at  once  set  on  foot  an  experiment  with  this  intention, 
being  then  unaware  that  the  matter  was  engaging  the  atten- 
tion of  Dr.  Fleming,  Mr.  Mordey,  Mr.  Smith,  and  Mr.  Blathy, 
who  have  published  observations  upon  it  in  The  Electrician  of 
December  14th  and  21st.  Mr.  Blathy  makes  the  important 
remark  that  artificial  heating  of  the  transformer  for  several 
hours  to  a  temperature  of  about  150°C,  has  a  like  influence  in 
raising  the  iron  loss  by  some  25  per  cent.,  and  Mr.  Mordey's 
experiments  show  that  a  still  more  moderate  amount  of  heat- 
ing, if  long  continued,  suffices  to  produce  the  effect.  They  have 
led  him  to  a  number  of  highly  interesting  conclusions,  chief  of 
which,  for  our  present  purpose,  is  that  the  baking  which  a 
transformer  generally  subjects  itself  to  accounts  for  the 
deterioration  of  magnetic  quality  that  gradually  occurs  after  it 
is  set  to  work. 

In  my  experiment  the  iron  was  exposed  to  a  long-continued 
series  of  reversals  without  having  its  temperature  raised  by 
more  than  a  very  trifling  amount.  Three  small  rings  were 
taken,  each  built  out  of  20  annular  discs  of  transformer  plate 
0  345  millimetres  thick.  The  section  of  the  iron  in  each  ring 
was  rather  less  than  one  square  centimetre.  Each  ring  was 
wound  with  a  magnetising  coil  of  111  turns  in  a  single  layer. 
The  magnetic  quality  was  carefully  examined,  to  begin  with,  by 
putting  each  ring  separately  through  a  graded  series  of  cycles 
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and  determining  the  B  -  H  curve  for  each  cycle  ballistically 
in  the  manner  described  in  a  Paper  published  in  the  Philo- 
sophical Transactions  of  the  Koyal  Society,  Vol.  CLXXXIV.,  p. 
985,  Curves  for  these  cycles  having  been  drawn,  the  values  of 
the  hysteresis  loss,  or  /'  H  <1  I,  were  determined  by  measuring  the 
enclosed  areas.  On  November  29th  the  rings  were  connected 
to  the  service  wires  of  the  Cambridge  Electric  Supply  Company, 
the  three  rings  being  arranged  in  series,  with  a  lamp  to  serve 
at  once  as  resistance  and  indicator  that  the  current  was  pass- 
ing. The  current  was  0  50  virtual  ampere,  making  the  in- 
duction B  reach  values  ranging  from  9,000  to  11,000  in  the 
three  rings.  The  current  alternated  with  a  frequency  of  about 
80  periods  per  second.  The  rings  remained  under  this  action 
continuously  for  eleven  days,  till  December  10th,  when  they 
were  removed  and  at  once  tested  in  the  same  way  as  before, 
cyclic  curves  of  B  and  H  being  again  drawn  in  order  to 
measure  the  enclosed  area  for  various  values  of  the  extreme 
magnetisation  B. 


Kic.  2.  —  Cyclic  Processes  before  and  after  exposing  the  iron  to  repeated 

reversals 
Before  exposure  to  reversals,  — - -~— ,     After  exposure  to  reversals, 

The  result  may  be  stated  in  a  word.  There  was  not  a  trace 
of  change  in  the  magnetic  quality  of  the  iron.  It  will  suffice 
to  quote  the  figures  obtained  for  one  out  of  the  three  rings. 

Observations  of  B  and  H  for  ilein-nuninr/  the  Permeability. 


priori-  exposure  to 

After  exposure  to 

bis,  Nov.  29 — Dec.  10. 

H. 

B. 

H. 

B. 

0  79 

780 

093 

1,200 

111 

1,930 

1-27 

2,630 

162 

4,270 

1-87 

5.200 

2-30 

6,610 

265 

7,480 

2-94 

8,100 

381 

9,540 

3-72                        9,360 

These  are  shown  in  Fig.  1.  where  the  points  marked  with  a 

eire'e  arc  observations  made  before  November  '_".»t  h,  while  those 

marked  with  across  were  made  on  December  LOth  after  the 
reversal.  All  tlio  points  lio  remarkably  well  on  a  single 
curve. 

in,  the  cyclic  curves  of  B  and  H  determined  before  and 
aftei  the  process  are  Bhown  in  Fig.  2,  the  earlier  ones  being 
ilistm   ui  bed  by  full  lines,  and  the  later  ones  by  broken  lines. 


An  inspection  of  this  figure  shows  that  no  change  has  been 
brought  about  in  the  general  character  of  the  cyclic  process. 
The  characteristic  form  is  wholly  retained,  and  all  the  cycles 
drawn  in  the  figure  look  as  if  they  belonged  to  a  single  group 
of  tests.     The  areas  have  been  measured  as  follows  : — 

Hysteresis  Losses  before  and  after  Exposure  to  Reversals. 


Before. 

After. 

B. 

fHd\. 

B. 

1 

/Hdl. 

780 

1,930 
4,270 
6,610 
8,100 

67 

290 

1,060 

2,130 

2,920 

1.200 
2.630 
5,200 
7,480 

140 

510 

1,470 

2,590 

These  are  drawn  in  Fig.  3,  where  the  circles  refer  to  the 
earlier  and  the  crosses  to  the  later  measurements.  All  lie  on  a 
single  good  curve. 

The  experiment  has  turned  out  less  interesting  than  I  hoped 
it  would,  for  its  results  are  absolutely  negative.  The  period  of 
exposure  to  reversals,  though  comparatively  short,  was  at  least 
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Fig.  3. Hysteresis  Losses  before  mid  after  exposing  the  iron  to  repeated! 

reversals. 
Measurements  before  exposure  to  reversals,  O.     Measurements  after  ex- 
posure to  reversals,  X. 

long  enough  to  show  some  change,  if  the  effect  described  by 
Mr.  Partridge  had  been  due  to  molecular  fatigue  induced  by 
reversals  of  magnetisation.  The  treatment  while  it  lasted  was 
severe,  the  limits  of  B  (10,700  in  this  particular  riug)  being 
much  higher  than  would  be  found  in  a  transformer.  It  is  at 
least  something  to  know  that  this  treatment  is  so  entirely 
without  effect  on  the  quality  of  the  iron  as  these  experiments 
show  it  to  be. 

Here  as  1  have  said,  there  was  no  baking  of  the  sample. 
The  small  volume  and  relatively  large  surface  provented  it 
from  becoming  more  than  just  perceptibly  warm.  It  would  be 
interesting,  in  the  light  of  Mr.  Mordey's  experiments,  to  make 
a  further  comparison  of  the  cyclic  B  H  curves  before  and  after 
prolonged  baking,  in  order  to  see  what  is  the  character  of  tha 
magnetic  change  which  causes  the  hysteresis  losses  to  become 
increased. 

Electric  Traction  in  New  South  Wales.  The  experiments 
I  the  New  South  Wales  Railway  Commissioners  in 
running  the  tramoars  by  means  of  aooumulators  on  the  tram 
lines  in  Sydney  are  stated  to  have  given  fairly  satisfactory 
results,  bul  a  further  trial  is  to  be  made  before  the  question  of 
abandoning  l1"'  Uge  of  steam  motors  is  finally  considered. 
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THE  FIRST  POLYPHASE  MOTOR. 

r.Y  PB  >F.  B    i'.   1  Hi  IfFSON,  D  SC  ,   F  R.B. 

Amidst  the  crowd  of  modern  inventions  little  note  has  been 
taken  of  the  modest  t  eginninga  of  the  p  lyph  ise  motor,  the 
birth  of  which  dates  from  i 870.  By  the  kindness  of  Mr. 
Walter  Baily  1  am  able  to  describe  the  elementary  motor 
which  he  exhibited  to  the  Physical  Society  of  London, 
on  Juno  28,  1879,  on  the  occasion  of  his  reading  a  Paper 
entitled  "  A  Mode  of   Producing  Arago's  Rotations." 

Down  to  that  date  the  only  mode  of  producing  the  Arago- 
rotations  of  a  copper  disk  had  been  by  rotating  beneath  it  a 
steel  magnet.  Baily,  instead  of  rotating  any  material  magnet 
fixed  it  ;  but  caused  its  mignetism  to  shift  progressively 
between  four  succe.-sive  poles,  thus  producing  in  the  copper 
disk  pivotted  above  them  eddy-currents,  which  by  their  reac- 
tion gave  the  di-k  a  mechanical  motion  in  the  direction  of  the 
progression  of  the  poles. 

The  disk  in  this  primitive  model  is  about  2 l; in.  in  diameter  ; 
the  four  magnet  cores  are  about  fin.  high,  joined  to  a  c  mmion 
yoke;  and  each  is  wound  with  about  150  turns  of  insulated 
copper  wire  2'5mm.  in  diameter.  The  coils  are  connected  two 
and  two  in  series,  like  two  independent  horseshoe  magnets  set 


Walter  Baily's  Polyphase  Motor  tl879j. 

diagonally  across  one  another.  The  two  circuits  are  brought 
down  separately  to  an  ingenious  revolving  commutator  built 
up  of  a  simple  arrangement  of  springs  and  contact  strips 
mounted  on  a  bit  of  wood,  with  a  wire  handle  by  which  it  is 
turned.  On  rotating  it  the  currents  from  two  batteries  are 
caused  to  be  reversed  alternately  in  the  two  circuits,  giving 
rise  to  the  following  successions  of  polarity  in  the  four  poles  : — 


\       0 


X       N 


I 


S 


0      N 

S       X 

S      0 

/ 
S       0 

<- 
S      N 

0      N 

0     s 

and  so  forth.  Mr.  Liaily  had  very  clear  views  as  to  how  far 
this  really  represented  a  rotatory  magnetic  field.  His  own 
words  are  as  follows : — 

"The  rotation  of  the  disk  is  due  to  that  of  the  magnetic 
field  in  which  it  is  suspended,  and  we  should  expect  that  if  a 
similar  motion  of  the  field  could  be  produced  by  any  other 
means  the  result  would  be  a  similar  motion  of  the  disk. 

"  Possibly  the  rotation  of  the  magnet  may  be  the  only 
practicable  way  of  producing  a  uniform  rotation  of  the  field; 
but  it  will  be  shown  in  this  Paper  that  the  disk  can  be  made 
to  rotate  by  an  intermittent  rotation  of  the  field  effected  by 
means  of  electromagnets."  The  author  then  goes  on  to  discuss 
the  result  of  the  increase  in  strength  of  a  pole  while  a  neigh- 


bouring pole  of  the  same  sign  decreases  in  strength,  and 
suggests  that  if  a  whole  circle  of  poles  were  arranged  under 
the  disk,  and  successively  excited  in  opposite  pairs,  the 
series  of  impulses  all  tend  to  make  the  disk  move  in  one 
direction  around  the  axis;  adding:  "In  one  extreme  case, 
viz,  when  the  number  of  electromagnets  is  infinite  we  have 
the  case  of  a  uniform  rotation  of  the  magnetic  field,  such  as  wo 
obtain  by  rotating  permanent  magnets."  He  then  returns  to 
the  case  of  his  actual  model  with  two  pairs  of  poles  aa!  and 
bb',  and  points  out  that  if  the  6  6'  pair  are  arranged  to  be 
reversed  before  the  ad  pair,  the  rotation  will  be  in  one  direc- 
tion ;  whilst,  if  the  b  6'  pair  are  reversed  afl<  r  the  a  a  pair  the 
rotation  will  take  place  in  the  other  direction,  lie  goes  on  to 
show  how  the  reversal  of  the  direction  of  rotation  may  be 
effected  either  by  reversing  the  action  of  the  commutator,  or 
by  reversing  the  connections  of  one  of  the  two  batteries.  The 
diagram  accompying  the  original  Paper  suggests  that  the  cores 
should  be  of  laminated  iron  ;  but  those  of  the  actual  model  are 
solid.  In  a  final  paragraph  the  author  remarks  that  the  effect 
on  the  disk  might  be  much  increased  by  placing  four  other 
electromagnets  above  the  disk,  each  opposite  one  of  the  lower 
magnets,  and  connected  with  it  so  as  to  present  an  opposing 
polarity. 

The  model  runs  exceedingly  well  when  four  dry  cells  are 
used  to  excite  the  electromagnets. 

On  the  occasion,  now  15  years  ago,  when  the  Paper  was 
read,  and  the  model  shown,  the  late  Prof.  Guthrie  asked 
jokingly  how  much  power  it  was  expected  that  the  motor 
would  give.  To  which  Mr.  Baily  modestly  replied  that  at 
present  he  could  only  regard  it  as  a  scientific  toy. 
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(TO-DAY)  FRIDAY,  January  11th. 

Institution  op  Civil  Engineers, 
S  p.m.  Students'  Meeting.  The  following  Papers  will  be 
read:  (1)  "  The  Ampthill  Second  Tunnel  on  the  Midland 
Railway,"  by  Edward  E.  Matheson  ;  (2)  •'  Tunnelling  i 
with  special  reference  to  Ampthill  and  Elstree  Second 
Tunnels  on  the  Midland  Railway,"  by  the  Hon.  II.  W. 
Holmes  a  Court. 
MONDAY,  January  14th. 

Northern  Society,  of  Electrical  Engineers. 

7  p.m.      Council    Meeting   at    the    Palatine    lintel,    Hunts 

Bank,  Manchester. 
S  v.m.      General    Meeting.      Presidential    Address    by    Mr. 
Henry  Edmunds. 

Society  of  Arts. 

8  p.m.     Cantor  Lecture:  "The  Arc  Light,"  by   Prof.  S.  P. 

Thompson,  F.E.S. 
TUESDAY,  January  15  th. 

1\-iiiltion  ok  Civil.  Engineers. 
S  p.m.     Ordinary  Meeting.     Discussion  on  the    Papers  read 
last  week. 
WEDNESDAY,  January  16th. 

liny  m    M  i  i     ibological  Society. 
;   W  p.m.     Ordinary  Meeting  at  25,  Great  G 
8:15  p.m.     Annual   General   Meeting.      Report   oi    i 

Election  of  <  Iffii  ers  and  Council  for  1895,  and  Presiden- 
tial Address iy  Mr.  R.  Inwards. 
Society   oi    Abts. 

8  p.m.      Ordinary    Meeting.      The  following   Paper  will   be 

read:   "C oiercial  Synthesis  of  Illuminating   Hydro- 
carbons," by  Prof.  Vivian  B.  Lewes. 
THURSDAY,  January  17th. 

I;.. i  \i    M  [i  rosi  i  ipii  .vi.  Society. 
Annual  Meeting.     Presidential  Address  by  Mr.  A. 
D.  Michael. 
FRIDAY,  January  18th. 

I  .    nTUTIOl    "i    Electicai    I 

id  hi  i'  Mi  el  ing.     Paper  to  be  read  i  "  Electrii  al 
Transmission  oi  Power    with  special  reference  to  mining 
operations  ."  by  II.  T.  Haws. 
i: 

9  p.m.     Evening  Discourse:  "Phosphorescence  and  Photo- 

graphic   Action  al    the    Cemperature  of  Boiling   Liquid 
i.ir,"  by  Pi  of.  I  lewar,  b.R.S. 

*.*  Particulars  of  meetings  to  be  held  or  Papers  to  be  read  before 
Scientific  Societies  during  the  ensuing  week  should  reach  us  not  later 
Umii   Thursday,  6  p.m. 
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SPECIAL    NOTICE. 

With  next  week's  number  of  "THE  ELECTRICIAN"  will 
be  issued  a  COLOURED  MAP,  showing  the  Streets  in  the 
Metropolis  in  which  Mains  for  Private  Lighting  are  actually- 
laid,  up  to  January,  1895,  together  with  the  areas  allotted  to 
the  different  Supply  Companies. 


THE  VETO  OF  LOCAL  AUTHORITIES. 

We  print  to-day  in  another  column  a  copy  of  a  report  by 
tliu  Board  of  Trade  explaining  their  reasons  for  dispensing 
with  the  consent  of  the  Local  Authority  of  Guildford  to  the 
Provisional  Order  granted  in  ls9f  to  the  Holloway  Electricity 
Supply  Company  (Limited)  for  lighting  that  town.  The 
Electric  Lighting  Act,  1888,  provides  by  section  1  that  no 
Provisional  Order  shall  be  granted  except  with  the  consent  of 
the  Local  Authority  of  the  district,  "unless  the  Board  of 
Trade  in  any  case  in  which  the  consent  of  such  Local  Authority 
i  refused  are  of  opinion  that,  having  regard  to  all  the  eircum- 
■  i  of  the  case,  such  consent  ought  to  be  dispensed  with, 
and  in  such  case  they  shall  make  a  special  report,  stating  the 
grounds  upon  which  they  have  dispensed  with  such  consent.' 
The  presenl  report  is  made  in  pursuance  of  this 
although  dated  ll;n  lis,  1894,  has  only  recently  been  printed, 
so  that  it  has  not  previously  been  ac&  the  public. 

In  L889  many  of  the  local  authorities  in  London  withheld 
their  eon  i  in  to  the  various  application  Col  Provisional 
■  '  .  which  were  afterwards  granted  in  thai  year, 
however,  were  the  Brsi  transactions  undi  c  the  new  Act.  and 
the  long  ini|iiir\  held  before  Major  Maj  hi  dealt  with  such 
a  multiplicity  oi  inatti  c  .  and   resulti  I 

mi  1'ivr,  .lent  was  clcarU  i  abli  lied  as  to  the 
grounds  on  which  the  consents  of  local  authorities  would  in 
future  bi  ised  with.     The  \  iewi  M  uundiji  on 

the    BUbjeCi    ine,    ho\\c\er.    slate, 1    in    th,     ,  ol    his 

i  epoi  i  on  the  inquiry  as  follows :  "It  seems  to  me,  that 
although  the  w  i  Ik  and  opinions  ol  the  local  authoriti<  a 
in  the  arec    proposed  to  be  supplied    b  '■  ■■    ■ 

authority    to   the  i   of  a   companj    |  i 

aupplj  i  ral  grounds  should  noi  I 

union  m   to  i  •■  ;  i  'inpuny.  mile-,  the  Local 

Authority  should  expn      il    intention  to  undertake  the  supply 

i  i  \  ni,  n,  e  that  H  proposi  e  bo  apply  for  pi  i  mi 
do  so." 
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Since  1889  there  have  only  been  three  instances  in  which 
the  Board  of  Trade  have  dispensed  with  the  consent  of  the 
Local  Authority  to  a  Provisional  Order,  none  of  which  forms 
a  precedent  of  much  importance.  In  the  case  of  the  Moss 
Side  and  Stratford  Electric  Lighting  Order,  1890,  two 
different  Local  Authorities  had  given  consents  for  their  respec- 
tive districts ;  but  one  afterwards  Bought  to  limit  its  consent 
to  an  Order  dealing  with  its  own  district  only.  The  N<  v, 
Cadoganand  Belgrave  Order,  L891 .  merely  raiseda  minor  ques- 
tion as  betweeen  the  Chelsea  Vestry  and  the  London  County 
Council,  which  Parliament  ultimately  decided  in  favour  of  the 
Vestry,  who  were  the  Local  Authority,  overruling  the  decision 
of  the  Board  of  Trade.  In  the  third  case,  which  was  the 
Newmarket  Order  of  1893,  the  Local  Authority  did  not  contest 
the  undertakers'  request  to  the  Board  of  Trade  that  their 
consent  should  be  dispensed  with,  provided  the  undertakers 
were  prohibited  from  opening  the  streets  during  race  weeks, 
which  restriction  the  Board  imposed. 

On  the  other  hand,  the  annual  returns  of  the  Board  of 
Trade  on  electric  lighting  applications  over  and  over  again 
record  the  fate  of  embryo  undertakings  under  this  monotonous 
epitaph: — "The  promoters  failed  to  produce  the  consent  of 
the  Local  Authority  or  to  satisfy  the  Board  of  Trade  that  it 
should  be  dispensed  with,  and  the  Board  refused  to  grant  the 
Order."  Whether  or  not  the  Board  of  Trade  have  always 
been  ready  to  act  up  to  the  policy  advocated  by  Major  Marindin 
in  1889,  or  whether  promoters  have  not  taken  the  right  ground 
when  seeking  for  the  dispensing 'power  of  the  Board,  it  is  the 
fact  that  until  the  decision  in  the  Guildford  case  there  has  been 
no  clear  enunciation  of  the  policy  which  is  indicated  by  that 
decision.  The  consequence  has  been  that  the  veto  of  the  Local 
Authority  has  hitherto  been  regarded  for  all  practical  purposes 
as  an  almost  absolute  one,  and  promoters  have  made  haste  to 
purchase  the  required  consent  by  concessions  of  a  more  or 
less  onerous  nature,  involving  in  some  cases  a  serious  curtail- 
ment of  the  period  of  12  years  which  the  Act  of  1SS8  pro- 
vided should  elapse,  before  giving  compulsory  power  of  pur- 
chase to  the  Local  Authority.  Concessions  of  this  kind  wrung 
from  the  weakness  of  too  eager  promoters  have  gone  far  to 
stultify  this  cardinal  provision  of  that  Act.  The  legislation 
of  1888  was  based  upon  the  experience  derived  under  the  Act 
of  1882,  that  the  21  years'  period  laid  down  by  the  first  Act 
was  too  short,  and  it  was  then  conceded  that  nothing  less 
than  12  years  was  a  reasonable  time  to  enable  investors  to 
obtain  a  fair  return  for  their  money,  and  thus  attract  the 
capital  which  had  previously  held  aloof  from  the  new  industry. 
It  is  much  to  be  regretted  that  the  firm  attitude  taken  up  by 
the  promoters  of  the  Guildford  Order  has  not  been  evident 
upon  an  earlier  occasion.  They  appear  to  have  been,  if  not 
the  first  to  stand  firmly  upon  the  principle  which  is  tl 
of  the  Act  of  L888,  at  all  events  the  first  to  successfully  argue 
before  the  Board  of  Trade  that  tbis  principle  is  not  to  be 
frittered  away  by  Local  Authorities,  who  have  no  reason  to 
allege  against  the  grant  of  an  Electric  Lighting  Order,  except 
that  they  are  in  a  position  to  squeeze  the  promoters  into 
maKin  from  which  an  Act  of  Parliament  wTas  passed 

expre    K  to  |  ri  iti  ct  thi  m. 

It  is  no  doubt  the  fact  that  Parliament  intended  to 
and  has,  in  fact,  granted  to  local  authorities  very  important 
privileges,  which  might,  if  they  had  pleased  to  make  use  of 
them,  have  amounted  to  a  monopoly  of  public  electric  lighting 
throughout  the  country.  We  believe,  however,  that  the 
exact  scope  of  these  privileges  has  been  to  some  extent  mis- 
1 4ood.  There  were  good  grounds  for  providing  that 
any  interference  with  streets  by  electrical  works  of  an  cxperi- 
mental  character  should  be  wholly  dependent  on  the  goodwill 


of  the  Local  Authorities.  Accordingly,  Parliament  gave  the 
latter  an  absolute  veto  on  all  applications  for  licenses,  which, 
being  limited  to  periods  of  seven  years,  might  not  be  regarded 
as  serious  undertakings.  With  regard  to  Provisional  Orders, 
it  has  always  been  different.  The  Act  of  1HS2  only  required 
notice  of  the  application  to  be  given  to  the  Local  Authority, 
who  could  oppose  the  grant  before  the  Hoard  of  Trade. 
One  of  the  rules  issvj  of  Trade  under  that  Act 

laid  down,  that  in  case  of  competing  applications  for  the 
same  district,  the  Board  would  always  prefer  that  of  the 
Local  Authority.  This  rule  throws  some  light  on  the  subse- 
quent legislation  by  the  section  of  the  Acl  of  1888  referred  to 
above.  That  section  adopted  the  policy  laid  down  by  the 
Board  of  Trade  in  the  rule ;  and,  although  the  terms  are 
somewhat  different,  we  conceive  the  intention  of  the  section 
to  be  simply  this :  that  whenever  the  Local  Authority  l:<>nd 
fulf  intends  to  undertake  the  task  of  lighting  their  own 
district,  no  one  shall  stand  in  their  way,  and  the  Board  of 
Trade  is  to  be  the  arbiter  as  to  the  bona  fides  of  such 
intention.  Had  the  Legislature  intended  to  go  beyond  this, 
and  to  give  a  veto  to  be  used,  whether  for  mere  obstruction  or 
as  a  lever  to  obtain  public  improvements  at  a  ruinous  cost  to 
private  investors,  this  could  have  been  easily  done,  simply  by- 
making  Provisional  Orders  subject  to  the  clause  in  the  Act  of 
1882  relating  to  licences,  for  which  the  consent  of  the  Local 
Authority  is  a  condition  precedent  in  all  cases.  The  decision 
of  the  Board  of  Trade  in  the  Guildford  case  has  done  much 
to  elucidate  what  we  conceive  to  be  the  true  intention  of  the 
Act,  and  to  define  how  far  a  Local  Authority  may  go  in  the 
exercise  of  their  privileges  granted  by  the  Electric  Lighting 
Acts.  We  only  regret  that  the  decision  has  not  come  earlier 
in  the  day,  in  time  to  prevent  some  improvident  bargains 
being  made. 


THE  FAURE  PASTED  PLATE  PATENT. 

From  to-day  the  English  electrical  world  is  free  to  use  the 
invention  of  M.  Camille  Faure  "  of  Paris  in  the  Republic  of 
France,"  disclosed  in  his  Patent  No.  129  of  1881. 

The  Provisional  Specification  was  filed  on  January  11th,  and 
the  final  on  July  7th,  an  important  disclaimer  beiDg  put  in  on 
January  10,  1882.  The  full  title  of  the  original  patent  was 
"  Improvements  in  Galvanic  Polarisation  Batteries,  or 
Magazines  of  Electricity,  and  the  Application  of  the 
same,  and  in  Apparatus  connected  therewith." 

The  invention,  it  is  stated,  "  relates  to  what  are  known  as 
galvanic  polarisation  batteries,  which  are  incapable  of  them- 
selves of  producing  electricity;  but  which,  when  charged  from 
any  source  of  electricity  (such,  for  example,  as  a  battery  or 
machine),  become  magazines  of  electricity,  and  are  then  capable 
of  furnishing  electric  power  in  proportion  to  the  electric  energy 
which  has  been  transmitted  to  them,  which  they  have  stored 
up.  The  invention  has  reference  also  to  an  ecoiiomical  and 
expeditious  preparation  of  the  elements  of  these  latteries  by  cover- 
ing them  by  mechanically  coating,  electroplating  or  chemical  pre- 
cipitation or  deposit  with  a  layer  of  spongy  or  porous  lead  oj 
suitable  thickness,  whereby  it  is  rendered  possible  to  impart  to 
such  batteries  a  considerable  power  of  absorbing  and  storing 
up  electrical  energy.  .  ."  Further  on  it  is  pointed  out  that 
these  "  piles "  may  be  employed  "  as  powerful  regulators  of 
electricity,"  and  their  application  to  vehicular  propulsion  is 
foreshadowed. 

In  carrying  out  the  invention  it  is  stated  that  "  leaden  plates 
or  blades  are  principally  employed  as  a  support  for  the  porous 

or  spongy  materials  with   which  they  are  covered 

In  order  to  render  these  supporting  plates  capable  of  storing 
up  a  sufficient  quantity  of  electricity,  the  plate  or  pair  of  plates 
or  elements  aro  prepared  by  covering  them  with  a  coating  com- 
posed of  metallic  salts  or  oxides,  intimately  mixed  with  inert 
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substances,  for  example,  by  employing  a  coating  of  sulphate  of 
lead  mixed  with  pulverised  coke,  which  mixture  may  be  mois- 
tened with  a  small  quantity  of  gelatine."  It  is  then  pointed 
out  that  if  such  plates  be  immersed  in  a  suitable  liquid,  such  as 
dilute  sulphuric  acid,  and  be  placed  in  electrical  communica- 
tion with  a  source  of  electricity,  and  the  current  reversed  at 
suitable  intervals,  two  sets  of  electrodes  are  ultimately  obtained, 
one  of  which  is  covered  with  peroxide  of  lead  and  the  other 
with  reduced  porous  lead.  The  much-desired  deposit  of  porous 
lead  may  also  be  obtained,  it  is  pointed  out,  by  "  depositing 
the  lead  from  a  soluble  salt  of  lead  by  means  of  galvanism 
and  in  a  pulverulent  condition,  by  employing  a  powerful  cur- 
rent of  electricity."  Copper  "  elements  "  and  coke  or  carbon 
"  elements,"  surrounded  with  oxides  or  salts  of  lead,  are  also 
suggested. 

The  text  of  the  patent  is  elucidated  by  five  drawings.  Fig.  1 
is  a  vertical  section  of  a  battery  with  flat  plates.  Fig  2  (repro- 
duced) is  a  vertical  section  of  a  battery  with  circular  plates. 
Fig.  3  gives  a  vertical  section,  and  Fig.  3a  a  side  elevation  of 
a  flat-plate  battery,  the  plates  being  positive  on  one  side  and 
negative  on  the  other,  and  intended  for  high-tension  purposes. 
Fig.  4  is  a  diagram  illustrating  the  application  of  the  Faure 
battery  to  electric  traction  ;  belt  gearing,  and  coupled-wheels 
being  indicated.  Fig.  5  is  a  diagram  of  a  switch  for  varying 
the  number  of  cells  in  circuit. 

In  the  arrangement  illustrated  in  Fig.  2,  A  is  a  lead  cylinder 
coated  internally  with  a  porous  mixture,  B  is  a  rod  of  lead  or 


carbon,  C  is  a  porous  pot,  the  electrolyte  being  H.,S04  con- 
tained in  the  vessel  I).  The  annular  space  between  the  porous 
pot  C  and  the  central  rod  is  filled  in  the  first  instance  with 
sulphate  of  lead  and  coke  Intimately  mixed,  a  certain  quantity 
of  coke  in  a  granular  condition  being  also  introduced  into  the 
mixture  with  saw  dust  or  such  substance.  The  space  between 
porous  pot  and  external  electrode  may,  it  is  stated,  also  be 
tilled  up  in  a  similar  manner,  or  a  second  porous  pot,  arranged 
externally  and  concentrically  with  the  first,  and  leaving  a  clear 
annular  space  for  the  liquid,  may  be  used. 

The  original  claims  were  four  in  number. 

First  :  The  improved  secondary  batteries  enabling  a  large 
quantity  of  electro  chemical  force  or  energy  to  be  stored  up 
in  a  small  space  and  small  weight  substantially  as  hereinbefore 
described. 

Second  :  The  process  of  obtaining  plates  or  supports  capable 
df  retaining  and  preserving  electro-ohemical  force  or  energy  by 
covering  them  with  a  layer  of  porous  or  spongy  metallic  matt  r 
deposited  to  any  desired  thickness  by  galvanising,  chemically 
precipitating,  or  mechanical  adhesion  substantially  as  heroin- 
before  desoribed. 

Third  :  The  employment  of  linings  of  india  rubber,  felt,  and 
other  suitable  materials  For  maintaining  and  holding  up  to 
or  against  the  supporting  platea  the  coat  ing  or  layei  of  metallic 
Bubstance  mixed  or  noi  with  inert  matter. 

Fourth:  The  combination  with  a  wheeled  carriage  or  other 
vehicle,  or  boat  or  barge,  of  an  electro  dynamic  machine,  carried 
on  the  said  carriage  or  vehicle  and  B  seoondary  or  polarisation 
battery  capable  of  being  recharged  at  the  end  of  a  journey. 


By  the  disclaimer  filed  on  January  10,  1882,  claims  3  and  4 
were  abandoned,  the  last  eleven  words  of  the  title  were  deleted, 
and  the  body  of  the  text  altered  to  suit. 

It  will  be  observed  that  the  terms  "force,"  "power," 
"energy,"  and  "work"  are  all  apparently  interchangeable. 
The  italics  throughout  are  our  own. 


NALDER'S  PERMANENT  MAGNET  VOLTMETER. 

An  instrument  combining  the  advantages  of  a  d'Arsonval 
suspended  coil,  with  iron  core,  and  a  permanent  magnetic  field, 
as  in  the  Weston  instruments,  has  been  recently  brought  out 
by  Messrs.  N  alder  Bros.  The  woiking  part  of  this  instrument 
is  shown,  full  size,  in  Fig.  1  in  perspective  and  in  Fig.  3  in 


section.  The  moving  coil  A  surrounds  two  iron  cores,  C  C. 
The  coil  works  on  jewelled  bearings,  B  B,  screwed  into  the  brass 
frame.  The  interesting  feature  of  this  instrument  is  the 
method  by  which  the  current  is  led  into  and  out  of  the 
coil.  Two  very  light  springs,  S  S,  shown  on  an  enlarged 
scale  in    Fig.  2,   are    carried  on   ebonite    strips  fixed  to  the 

Fig.  3. 


coil,   and   press    very  lightly  against  fixed    points  exactly  in 

t lie  :ixis  of  rotation,  Willi  the  minimum  possible  friction. 
The   points    are    made  of    platinum-indium,  and  the  Bpringa 

are  tipped  with  the  same  alloy.  This  ingenious  method  of 
bringing  the  current  to  the  coil  obviates  the  use  of  spring  or 
flexible  connections,  which  may  e\ert  a  Controlling  four.      The 

control  is  effected  by  the  small  magnet  M  attaohed  to  the  coil, 
and  working  in  the  Bpaoe  between  the  oores,  The  control  thus 
varies  with  anj  ohan  je  that  may  take  plaoe  in  the  permanent 
magnet   (not   Bhown),  and   the   defleotion  of  the  cod  is  thus 

mi, ill, viol  h\  any  eliangc  in  the  permanent  magnet.  The 
instrument    is  very  dead   beat,  and  only  lakes  about      ',,  ampere, 

or  2  watts  For  LOO  volts.  The  coil  is  balancod,  so  that  the 
instrument  can  be  read  in  any  position,  and  is  not  affeoted  by 

neighbouring  conductors  or  magnets. 
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PARKER'S  CONTINUOUS-CURRENT  DYNAMO. 


After  Lis  long  experience  in  the  business  of  dynamo  building,  I  lifted  off  (after  the  armature  has  been  removed)  without  un- 
Mr.  Thomas  Parker  has  now  an  opportunity  of  starting  afresh,  |  coupling  the  hinged  p  ece.  This  arrangement  allows  of  machines 
and  the  type  of  dynamo  which  he  has  chosen  is  naturally  of  I  being  fixed  in  confined  spaces,  which  would  not  be  suitable 
considerable  interest.  |  with  the  ordinary  type  of  machine,  where  armature  has  to  be 


Fig.  1. — rarker's  Continuous-Current  Dynamo. 


One  of  the  special  features  of  this  machine  is  the  cutting 
through  of  the  pole-pieces,  and  hinging  these  so  that  they  can 
be  turned  back  to  allow  of  examination  or  taking  out  of  arma- 


threaded  "into"  or  "out  of"  the  magnets.  There  is  also 
considerably  less  risk  of  damage  in  withdrawing  or  replaaDg 
the  armature.     There  is  an  oil  well  in  the  pedestal  underneath 


L 


Fi'..  2.— Parker's  Continuous  Currenl  Dynamo,  showing  Polepieces  Hinged  Open  to  Allow  the  Armature  to  be  Kemoved. 

ture  by  a  direct  vertical  lift,  and  without  unsetting  the  bear-  1  the  bottom  of  the  bearing  (the  bottom  bearing  being  con- 
ings.  The  hinge  is  placed  at  the  angle  of  the  pole-piece,  so  tinuous),  a  ring  runs  in  this  well  and  over  the  top  of  the  shaft, 
that  when  turned  back  half-way,  the  magnet  ferrule  can  be  |  giving  continuous  lubrication.     Where  machines  are  coupled 
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direct  to  high-speed  engines,  the  armatures  are  at  the  bottom, 
the  pole-pieces  in  this  case  also  being  cut  through,  so  that  the 
upper  portion  of  the  magnets  can  be  lifted  away  and  the  arma- 
ture then  lifted  out.  With  these  new  arrangements  the  putting 
in  or  taking  out  of  an  armature  is  much  more  simple,  and  occu- 
pies far  less  time  than  is  required  by  the  old  method.  All 
armatures  will  be  coil  wound,  under  the  Eickemeyer  patents. 


SMALL  MOTORS  AND  DYNAMOS. 

There  seems  to  be  a  considerable  demand  in  this,  as  well  as  in 
other  countries,  for  electric  motors,  which,  while  yet  not  toys  or 
■models,  are  designed  for  small  amounts  of  power,   or  for  speed 


Fio.  1. 

rather  than  for  work.  There  is  also  some  demand  for  correspond- 
ingly small  dynamos.  It  often  looks  as  though  the  makers  of  this 
class  of  apparatus  regarded  the  questions  of  efficiency  and  good 


workmanship  as  being  quite  irrelevant),  loss  of  power 

in  such  a  tiny  affair  waa  too  trifling  to  be  nol  iced,  howei  er  I  u  ;e  it 
might  be  as  a  percentage.  It  it  satisfactory,  however,  t •>  tind  that 
the  leading  firms  oi  manufacture]  reoogni  i  that  whether  a  machine 
is  large  01  mall  it  can  only  run  satisfactory  ii  it  is  well  designed 
and  built  to  have  a  reasonably  high  efficiency  ol  working  Vmong 
these  firmi  we  may  mention  the  Crypto  Worl  i  Company  (Limited), 
who  are  manufacturing  a  variety  of  small  dynamos  and  motors, 
some  of  which  we  illustrate  this  week. 


In  point  of  careful  design  and  finished  workmanship  the  motor 
shown  in  Fig.  1  struck  us  as  being  the  most  worthy  of  notice 
among  the  stock  we  have  examined.  The  choice  of  materials 
and  the  design  of  the  details,  have  been  as  carefully  carried 
out  as  is  usual  in  the  case  ©f  large  motors  intended  for  heavy 
work,  with  the  result  that  a  machine  having  a  very  high 
power  per  unit  of  weight  has  been  produced.  The  field  magnets 
are  laminated,  and  so  constructed  that  there  is  no  air  gap  or 
contact  resistance,  except,  of  course,  at  the  polar  surfaces.     The 


Fig.  3. 

carcase  may  be  wound  for  either  continuous  or  alternating  current; 
and,  although  we  have  not  yet  had  an  opportunity  of  verifying  the 
statement,  wye  are  informed  that  it  runs  very  cool  on  an  alternate- 
current  circuit.  The  smallest  size,  which  stands  about  6iin.  high, 
develops  about  J  h.p.  and  runs  at  2,500  revolutions  per  minute  ; 
the  largest  size  develops  10  h.p.  This  motor  has  recently  been 
used  direct-coupled  to  a  barnacle  scraper  for  cleaning  ships' 
bottoms.     Where  lightness  and  high  efficiency  are  of  less  import- 


Fid.  4. 

ance  than  primary  cost,  the  type  "f  motor  shown  in  Fig.  8  is 
recommended,  This  motor  has  soliil  oast  iron  Held  magnets,  but 
ib  wound  in  the  same  manner  as  the  former  machine.  It  ii  found 
suitable  for  running  fans  and  ventilators,  or,  arranged  with  a 
pulley,  for  any  km. I  of  light  work. 

\n  interesting  little  motoi  is  shown  in  Fig,  3,  and  is  intended  for 

in  attractive  advertisement   in  shop  windows.     The  motor 

is  coupled  in  series  with  a  set  of  straight  filament  glow  lamps  in 

variously-coloured  bulbs  :  and  the  whole  is  so  designed  thai  it  will 
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be  brilliantly  lit  and  set  in  rapid  revolution  when  connected  to  the 
ordinary  lighting  circuit,  either  continuous  or  alternating. 

A  handy  little  dynamo,  capable  of  developing  up  to  60  watts,  is 
shown  in  Fig.  4.  It  is  shunt  wound,  and  has  a  well  laminated 
shuttle  armature,  and  is  provided  with  a  rocking  brush  gear.  At 
a  speed  of  3,000  revolutions  per  minute  this  dynamo  develops  10 
volts,  and  is  capable  of  giving  a  current  of  six  amperes.  It  should 
prove  useful  to  students  and  for  lecture  table  aud  laboratory  experi- 
ments. 

[We  should  point  out  that  the  business  of  the  Crypto  Works 
Company,  Limited,  in  motors  and  dynamos  is  exclusively  whole- 
sale and  for  the  trade.] 


THE    BRITISH    SCHOOL  OF  ELECTRICIANS* 

When  reading  Continental  technical  journals  again  and  again  one 
finds  references  to  the  British  school  of  electricians,  and  to  the  views 
of  the  British  school  on  magnetism  and  kindred  matters,  as  though 
these  views  constituted  a  distinct  order  of  ideas.  Such  is  indeed 
the'ease. 

The  fact  is,  that  with  Faraday  there  came  in  into  the  twin  sciences 
of  electricity  and  magnetism  a  wholly  new  way  of  looking  at, 
thinking  about,  and  expressing  the  phenomena  already  discovered  ; 
and  with  the  adoption  of  these  new  methods  of  thought  and 
language  there  has  come  an  astonishingly  abundant  discovery  of 
other  facts.  The  industrial  outburst  of  electrical  and  magnetic 
inventions,  in  telegraphy,  in  telephony,  in  the  dynamo,  the  electric 
light,  and  the  electric  motor,  is  the  outward  counterpart  of  a  great 
scientific  development  which  received  its  main  impulse  from  the 
work  of  Faraday,  his  own  discoveries,  and  the  new  ideas  which  he 
instilled  into  the  followers  who  trod  in  his  steps. 

Newton,  in  his  immortal  "Principia,"  had  shown  that  the 
planetary  motions  could  be  deduced  mathematically  and  me- 
chanically from  a  single  fundamental  principle,  the  law  of  gra- 
vitation. Behind  this  law  lies  the  assumptions  that  bodies  can 
act  on  one  another  at  a  distance,  and  that  the  forces  which 
result  are  forces  which  act  in  straight  lines.  Thus  the  force 
between  the  sun  and  the  earth,  tending  ever  to  draw  them 
together,  is  an  action  that  takes  place  across  a  distance  of 
90  million  miles,  and  is  always  in  the  direct  line  joining  the  two. 
So  perfect  was  the  Newtonian  theory  that  none  dreamed  of  ques- 
tioning its  assumptions.  Cavendish,  working  on  the  Newtonian 
ideas,  weighed  the  mass  of  the  earth  against  that  of  a  great  sphere 
of  lead  by  comparing  together  the  attractions  exercised  by  each  on 
a  smaller  leaden  ball.  The  comparison  was  effected  by  the  aid  of 
John  Michell's  torsion  balance.  Thenceforth  the  law  of  inverse 
squares,  as  embodying  the  principle  of  action  at  a  distance,  dominated 
all  natural  philosophy.  To  doubt  it  were  worse  than  the  most 
pestilent  heresy.  So  for  the  next  fifty  years  attempt  after  attempt 
was  made  to  reduce  into  similar  mathematical  consistency  the 
erractic  forces  of  attraction  and  repulsion  manifested  by  magnets 
on  one  another  and  on  pieces  of  iron,  and  the  equally  erratic 
forces  manifested  by  electric  charges.  Eventually,  at  the  hands 
of  Coulomb,  using  a  delicate  torsion  balance  akin  to  that 
employed  by  Cavendish,  there  was  triumphantly  deduced  an 
approximate  law  of  inverse  squares  both  for  magnetism  and 
for  electricity.  Coulomb's  law  is  in  the  mouth  of  every 
schoolboy,  regardless  of  the  fact  that  not  a  single  magnet 
or  electrified  sphere  obeys  any  such  simple  rule.  It  was  the 
triumph  of  the  mathematician  over  the  experimenter.  Coulomb 
had  succeeded  in  eliminating  from  his  laboratory  all  the  cases  likely 
to  arise  in  practice,  and  had,  with  infinite  pains,  selected  the  only 
cases  in  which  such  a  law  is  even  approximately  obeyed.  But  upon 
these,  his  results,  Laplace  and  Poisson  then  reared  a  splendid  super- 
structure of  physico-mathematical  theories,  which  speedily  became 
classical,  and  dominated  the  science.  To  doubt  the  adequacy  of 
the  theory  of  electricity,  or  the  theory  of  magnetism  as  so  con- 
structed and  elaborated,  became  a  worse  heresy  than  to  doubt  the 
theory  of  gravitation.  And  so,  in  the  year  of  grace  1894,  we  may 
still  read  in  French  treatises  such  deliverances  as  the  following  : 

"  Depuis  que  Poisson  en  1811  crda  la  theorie  des  phe'nomenes 
electriques,  les  travaux  des  savants  se  sent  raccecU  sans  relache  et 
forment  l'un  des  plus  vastes  ensembles  scientitiques. " 

It  is,  however,  no  exaggeration  to  say  that  the  work  of  Poisson 
has,  on  the  contrary,  contributed  nothing  to  the  splendid  develop- 
ment of  electrical  seiencs  during  the  past  half-century  ;  nay,  has, 
perhaps,  tended  to  retard  it.  The  ideas  that  are  to-day  triumphant 
are  not  those  of  Poisson,  they  are  those  of  Faraday  ;  and  the 
great  advances,  both  in  knowledge  and  in  practical  applications,  have 
originated  with  the  followers  of  Faraday,  not  with  those  of  Poisson. 
What  Faraday,  with  little  mathematical  training  beyond  the 
simple  rule-of-three,  accomplished  some  60  years  ago,  he  achieved 
by  quite  other  means.  Living  amongst  his  apparatus,  experiment- 
ing for  himself  with  a  simp  candour  of  mind  rare  indeed, 


*  From  the  Saturday  Review,  January  5th. 


even  amongst  scientific  men — equalled  in  this,  perhaps,  only  by 
Darwin  in  our  own  day — Faraday  gained  an  insight  into  facts  that 
had  escaped  the  wise  and  prudent  mathematicians.  Letting  his 
thoughts  play  freely  around  the  phenomena  with  which  he  was 
incessantly  occupied,  he  saw  with  fresh  eyes  that  which  they  had 
missed.  First,  ho  was  confronted  with  the  actual  fact  that  in  the 
vast  majority  of  cases  under  his  hand  the  forces  did  not  act  in 
straight  lines.  Next,  he  had  to  recognise  the  very  perplexing  cir- 
cumstances that  in  the  action  of  a  magnet  pole  upon  a  wire  carry- 
ing a  current  the  force  does  not  act  in  the  line  joining  the  two,  and 
is  not  either  an  attraction  or  a  repulsion,  but  is  exerted  at  right 
angles  to  that  line.  Thirdly,  the  amount  of  the  force  depends  on 
the  nature  of  the  surrounding  medium.  Without  consciously 
reckoning  out  these  weighty  considerations,  or  weaving  them  into 
any  connected  theory,  he  instinctively  grew  into  his  own  new  way 
of  regarding  the  subject.  He  frankly  abandoned  the  fundamental 
assumption  of  action  at  a  distance  and  substituted  in  its  place 
the  fundamental  conception  of  action  in  a  medium.  In  1821 
he  wrote  to  De  la  Rive:  "I  find  all  the  usual  attractions  and 
repulsions  of  the  magnetic  needle  by  the  conjunctive  wire  are 
deceptions,  the  motions  being  not  attractions  or  repulsions, 
nor  the  result  of  any  attractive  or  repulsive  forces,  but  the 
result  of  a  force  in  the  wire,  which,  instead  of  bringing  the 
pole  of  the  needle  nearer  to  or  further  from  the  wire,  en- 
deavours to  make  it  move  round  it  in  a  never-ending  circle 
and  motion  whilst  the  battery  remains  in  action."  He  had  not  yet 
arrived  at  abandoning  action  at  a  distance,  but  the  germ  was  work- 
ing in  his  mind.  In  1831,  immediately  after  his  great  discovery 
of  the  induction  of  electric  currents  by  magnets — the  basis  of  all 
the  modern  dynamos — he  wrote  to  his  friend  Phillips  that  he  had 
discovered  a  condition  of  matter  (in  the  presence  of  moving  mag- 
nets) in  an  "  electrotonic  "  state.  In  1833  comes  this  entry  in  his 
note-book:  "  Doubt  attraction  by  poles  altogether."  By  Novem- 
ber, 1837,  he  was  ready  to  lay  down  the  definite  counter-proposi- 
tion that  "electrical  action  at  a  distance  never  occurred  except 
through  the  influence  of  the  intervening  matter";  and,  after 
proving  that  different  media — such  as  air,  turpentine,  sperm-oil, 
sulphur,  and  the  like — possessed  specific  inductive  properties,  he 
established  the  further  proof  that  this  inductive  influence  takes 
place  along  curved  lines.  The  curved  patterns  assumed  by  iron 
tilings  in  the  neighbourhood  of  a  magnet  had  for  years  possessed  a 
sort  of  fascination  for  him.  They  had  been  known  to  Gilbert,  to 
Musschenbroek,  and  to  Walker  ;  but  Faraday  first  brought  out 
their  significance  as  indicating  an  action  going  on,  invisibly  other- 
wise, but  always  going  on,  in  the  surrounding  medium.  He  con- 
ceived these  magnetic  lines  as  mapping  out  in  a  definite  physical 
way  the  properties  of  the  medium,  as  constituting  closed  circuits 
through  the  magnets  with  which  they  were  associated.  He  showed 
that  all  the  apparent  attractions  and  repulsions  were  explicable  if 
to  the  magnetic  lines  of  force  were  attributed  the  physical  proper- 
ties of  a  longitudinal  tension  or  tendency  to  shorten,  and  a  lateral 
pressure  or  tendency  to  move  apart.  He  introduced  the  conception 
of  "cutting"  these  invisible  lines  as  the  fundamental  operation  of 
moving  the  conducting  wire  in  the  neighbourhood  of  the  magnet 
in  the  magneto-electric  generation  of  currents.  No  little  misunder- 
standing seems  to  have  followed  from  this  novel  mode  of  treating 
eleitric  and  magnetic  problems.  Tyndall,  who  followed  the  Con- 
tinental mode  of  thought,  combated  Faraday's  modes  of  expres- 
sion. On  the  problems  of  diamagnetism  he  differed  from  his 
master,  and  became  mixed  up  in  a  hopeless  tangle  on  the  alleged 
diamagnetic  polarity.  Lord  Kelvin  seems  to  have  been  the  first 
to  understand  that  Faraday's  conceptions  were  not  irreconcilable 
with  mathematical  precision.  Already  in  1842  he  had  begun  to 
translate  into  symbolic  language  some  of  Faraday's  notions 
on  magnetism.  But  it  was  reserved  to  the  lamented  Clerk- 
Maxwell  to  formulate  in  mathematical  shape  the  great  revo- 
lution of  ideas.  Maxwell,  indeed,  knowing  that  there  was 
supposed  to  be  a  difference  between  Faraday's  methods  and 
those  of  the  mathematicians,  deliberately  abstained  from  study- 
ing the  existing  mathematical  treatises  on  electricity,  with  their 
old  traditions  about  forces  acting  at  a  distance,  until,  "as  a 
first  step  to  right  thinking,"  he  had  mastered  Faraday's  experi- 
mental work.  To  Faraday  himself  he  wrote  in  1857  :  "As  far  as  I 
know,  you  are  the  first  person  in  whom  the  idea  of  bodies  acting  at 
a  distance  by  throwing  the  surrounding  medium  into  a  state  of 
constraint  has  arisen  as  a  principle  to  be  actually  believed  in. 
You  seem  to  see  the  lines  of  force  curving  round  obstacles  and 
driving  plump  at  conductors,  and  swerving  towards  certain  direc- 
tions in  crystals,  and  carrying  with  them  the  same  amount  of 
attractive  power,  spread  wider  or  denser  as  the  lines  widen 
or  contract."  Of  Maxwell's  all  too  short  life  15  years  were 
spent  in  casting  into  appropriate  mathematical  mould,  and  in 
elaborating  and  developing,  the  Faradaic  conceptions.  _  And  there- 
in came  his  exceeding  great  reward.  Faraday  had  in  the  same 
year  written  to  Maxwell  concerning  "the  time  required  for  the 
assumption  of  the  electrotonic  state  round  a  wire  carrying  a 
current,"  and   had   surmised    that  the   time   "  must  probably  be 


;on 
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short  as  tlie  time  of  light "  ;  adding,  "  the  greatness  of  the  result, 
if  affirmative,  makes  me  not  despair."  Twelve  years  before,  with 
infinite  pains  he  had  shown  that  magnetism  exercises  a  definite 
rotatory  effect  on  the  waves  of  light.  And  in  184(1  he  had  written 
to  Phillips  a  marvellous  speculation  entitled  "  Thoughts  on  Kay 
Vibrations,"  which  Maxwell,  in  1864,  described  as  setting  forth 
substantially  the  same  electromagnetic  theory  of  light  which  he 
had  then  himself  begun  to  develop.  Maxwell,  in  fact,  found 
himself  impelled  to  the  same  conclusions  as  Faraday — namely, 
that  the  same  medium  which  conveyed  the  waves  of  light, 
the  ether,  was  concerned  in  the  propagation  of  all  magnetic  and 
electric  actions  ;  nay  more,  that  light  itself  consists  simply  of 
electric  waves,  and  that  the  velocity  of  light  is  simply  the  velocity 
of  propagation  of  electric  ripples.  With  this  far-reaching  theory 
Maxwell's  name  will  be  imperishably  associated.  For  ten  years, 
however,  Maxwell's  voice  was  as  of  one  crying  in  a  wilderness. 
Even  after  the  appearance  in  1873  of  his  epoch-making  treatise, 
his  writings  were  often  pronounced  unreadable,  save  by  the  few 
younger  men,  Chrystal,  Rowland,  Rayleigh,  Lodge,  Heaviside, 
Hopkinson,  J.  J.  Thomson,  Fitzgerald,  and  Poynting,  who  have 
since  done  so  much  to  extend  and  promulgate  the  modern  views. 
Abroad,  Faraday  was  still  regarded  as  vague  and  illogical  in  his 
methods.  His  researches  had  never  been  translated.  Not  until  after 
Maxwell's  treatise  had  been  current  for  ten  years  was  it  translated 
into  German.  Then  followed,  just  three  years  ago,  a  German  transla- 
tion of  Faraday's  volumes  of  1855  !  Neither  Faraday  nor  Maxwell 
has  yet  found  a  French  translator.  Slowly  but  surely,  however,  the 
leaven  worked.  Though  neither  Kelvin  nor  Helmholtz,  the  giants 
of  mathematical  physics,  was  prepared  to  accept  Maxwell's  electro- 
magnetic theory  of  light,  both  had  long  adopted  Faraday's  funda- 
mental ideas — the  rest  was  bound  to  follow  sooner  or  later. 
Joule's  work  on  magnetism  in  1813,  followed  a  generation  later  by 
the  researches  of  Hopkinson  and  of  Ewing,  strengthened  the 
modern  views.  The  growth  of  ideas  about  magnetic  circuits  had 
brought  the  treatment  of  that  subject  out  of  the  hopelessly  academic 
state  in  which  the  ideas  of  Coulomb  and  Poisson,  with  their  hypo- 
thetical distributions  of  imponderable  magnetic  fluids,  had  left  it. 
French  electricians  might  protest  as  hard  as  they  pleased  against 
such  bizarre  notions  as  magnetic  lines  of  force ;  but  when  they  were 
brought  face  to  face  with  the  practical  necessity  of  calculating  the 
elements  of  construction  of  dynamo  machines,  the  men  who  still 
dwelt  under  the  shadow  of  the  great  mathematicians  were  helpless 
beside  the  followers  of  Faraday  and  of  Joule. 

The  year  1881  marked  an  epoch,  not  only  by  reason  of  the  adop- 
tion by  the  International  Electrical  Congress  at  Paris  of  the  British 
Association's  system  of  electrical  units,  but  equally  in  that  it  wit- 
nessed Helmholtz's  noble  eulogy  of  Faraday's  methods  and  ideas. 
Maxwell's  work,  too,  was  spreading  in  Germany,  and  the  younger 
German  thinkers  fell  with  avidity  into  the  ways  of  the  British  school. 
And  if  1.SS1  marked  an  epoch,  so  also  did  the  year  18S8,  when  Lord 
Kelvin  at  last  gave  up  his  spring-shell  molecules  and  other  attempts 
to  construct  an  optico-elastic  theory  of  electricity,  and  accepted 
the  electromagnetic  theory  of  light  ;  and  when  also  Hertz, 
the  rare  spirit  all  too  early  snatched  away,  crowned  Maxwell's 
theory  by  experimental  demonstrations  of  the  most  convincing 
kind.  He  showed,  in  fact,  how  to  track  electric  waves,  from  their 
source  at  one  oscillating  spark  to  their  subsidence  in  a  second 
spark  at  some  distant  point  ;  and,  in  so  tracking  them,  proved 
them  to  possess  all  the  optical  properties  hitherto  known  to  be 
characteristic  of  light  waves. 

We  now  know  tli.it  two  similar  magnet  poles  do  not  repej  one 
another;  they  are  thrust  apart  by  the  stresses  in  the  intervening 
medium.  We  know  that  two  opposite  electric  charges  do  not 
attract  one  another  they  are  urged  together  by  forces  external  to 
both.  We  know  that  the  magnetism  of  a  magnet  does  not  reside 
upon  ite poles,  as  though  they  had  been  painted  over  with  imaginary 
magnetic  Quids.  We  know  thai  the  impulse  that  sends  a  message 
arm:-  the  Atlantic  is  not  propagated,  a:  our  forefathers  in  tele- 
graphy supposed,  along  the  copper  wire  of  the  cable,  but  is  really 
conveyed  by  the  surrounding  so-called  non-conducting  medium. 
More  than  all,  we  have  learned  that  the  science  of  optics  does  not 
stand   apart  :   it   is  only  one  small   domain   in  the  modern  realm  of 

elect  rieity. 

These  things  are  but  a  part  of  the  scientific  heritage  won  nii- 
mankind  by  the  lliitish  school  of  electricity. 


Arc  Lighting  at   Munich-   The  Town   Council  of   Munich 
have  voted  t  he  sum  of  £100,000  for  the  extension  of  the  street 

electric  lighting,  and  have  entrusted  the  woik   to  the  Elektrici 

tats  Act  iengesellscbaft  normals  Scl  tickerl  and  Co     The  present 
plant  compi  ises  210  ten  an, pi  i e  ampere  lamps     1 56 

ten  ampere  lamps  and    IS  lamps  of  live  am]  eres  are  to  be  added. 

The  addil >i   powei  required,  al I   I [.p.,  will   be  taken 

from  the  [ear.     'I  be  total  of  about  <vn(»  are  lamps  will  probably 
form  the  most  complete  case  of  street  eleotrio  lighting  inEurope,  ' 


SPECIAL  REPORT  OF  THE  BOARD  OF  TRADE 
UNDER  SECTION  1  OF  THE  ELECTRIC  LIGHT- 
ING ACT,    1888. 

The  Holloway  Electricity  Supply  Company  (Limited)  applied  for 
a  Provisional  Order  in  respect  of  the  Borough  of  Guildford.  The 
Corporation,  who  are  the  Local  Authority  under  the  Electric 
Lighting  Acts,  consented  to  the  application,  on  condition  that  the 
Order  should  contain  a  provision  authorising  them  to  purchase  the 
undertaking  within  six  months  from  the  expiration  of  ten  years 
from  the  grant  of  the  Order,  or  within  six  months  from  the  expira- 
tion of  any  subsequent  period  of  five  years  on  the  terms  specified  in 
Section  2  of  the  Electric  Lighting  Act,  1888. 

The  Order,  when  deposited,  did  not  contain  a  provision  to  this 
effect,  and  the  Corporation  objected  to  it,  and  stated  that  they  were 
considering  whether  they  should  not  adopt  measures  for  supplying 
electrical  energy  themselves.  The  promoters  contended  that  the 
conditions  asked  for  by  the  Corporation  were  unreasonable,  and 
would  prevent  them  from  raising  the  necessary  capital  for  the  un- 
dertaking, and  asked  the  Board  of  Trade  to  dispense  with  any 
further  consent  of  the  Corporation,  and  to  grant  the  Order  in  the 
usual  form,  or  with  such  modifications  of  the  statutory  conditions 
of  purchase  as  the  promoters  could  agree  to. 

Before  deciding  whether  the  application  should  be  proceeded 
with  the  Board  of  Trade  invited  the  representatives  of  the-.Cor- 
poration  and  the  promoters  to  attend  at  this  office  to  discuss  the 
matter.  A  meeting  was  held  on  March  31st,'at  which  the  Mayor 
of  Guildford  and  the  town  clerk,  who  attended  on  behalf  of  the 
Corporation,  stated  that  the  Corporation  desired  to  retain  in  their 
own  hands  the  right  to  supply  electrical  energy  to  the  town,  but 
that  they  had  several  public  works  on  hand,  and  were  not  prepared 
to  apply  for  a  Provisional  Order  at  present,  or  to  place  any  limit 
on  the  time  within  which  they  would  apply.  They  stated  that  the 
Corporation  would,  however,  consent  to  the  grant  of  the  Order  on 
the  conditions  originally  agreed  to  by  them.  The  representatives 
of  the  Corporation  were  informed  that,  as  the  Corporation  were 
not  prepared  to  give  any  undertaking  as  to  the  period  within  which 
they  would  apply  for  an  Order,  the  Board  of  Trade  would  not  be 
justified  In  refusing  to  proceed  with  the  promoters'  application. 
The  Board  were  unable,  however,  to  impose  on  the  promoters  the 
condition  as  to  purchase  asked  for  by  the  Corporation,  which 
appeared  to  them  to  be  an  unreasonable  modification  of  the  terms 
established  by  Parliament,  but  they  intimated  their  readiness  to 
consider  any  further  proposals  the  Corporation  might  submit. 

Subsequently  the  Corporation  suggested  that  the  period  at  which 
the  option  of  purchase  on  the  terms  of  Section  2  of  the  Electric 
Lighting  Act,  1888,  should  arise  should  not  exceed  30  years.  The 
promoters  were  unable  to  accept  this  proposal,  and  urged  that  a 
reduction  of  the  statutory  term  was  not  reasonable  without  some 
corresponding  concession  on  the  part  of  the  purchasing  authority. 
On  the  suggestion  of  the  Board  of  Trade,  however,  they  agreed  to 
accept  a  provision  that  the  period  of  42  years  fixed  by  the  Electric 
Lighting  Act,  1888,  should  be  reduced  to  35  years,  and  the  Board 
of  Trade  decided  to  grant  the  Order  on  these  terms.  This  decision 
was  communicated  to  the  Corporation,  with  an  intimation  that  the 
Board  of  Trade  would  be  glad  to  hear  that  they  were  prepared  to 
give  their  consent.  The  Corporation,  however,  replied  that  they 
were  not  prepared  to  consent  to  the  grant  of  the  <  Irder  in  the  form 
proposed.  FRANCIS  J.  S.  Hopwood, 

Board  of  Trade,  May  28,  1894.  Assistant  Secretary. 


THE  USE  OF  ELECTRIC  LIGHT  ON  BOARD  VESSELS. 

The  following   alterations    and   amendments    have  been    made  by 
the  i  leneral   Committee  of   Lloyd      E  .  Britt  ■   Foreign 

Skipping  in  the  regulal  ions  «  Eerring  to  the  use  of  electric  light,  on 
board  vessels,  These  rules  are  intended  to  take  the  place  of  all 
previous  rules  issued  I  e  jwter;— 

Leads  or  Circuits.     The  et-  wires  in  the 

.,!, ,      i; ....   |  be  at    east  ia.ee  inch  per  1.000 

1 1 , 1 1 .,  I,     oai  i  ied.     No   lin  le 

18  standard  « &uge  sbould  be  used,     I 

M  be  used  having  sufficient  conductivity  and 

flexibility    foi   the  pur] -  intended.     The 

inula  have  a  conductivity   oi  that  o(  pure 

i  I  hours' 

.  r,    'the  insula)  "•<  not  appre- 

,.,  ul  'i  ion  i    u  e,i.  the  ■  ivered   with  ■ 

,   with  a  layer  nl   vul 

,r  coated  tape.     The  whole 
Bhould    then  wards    be 

•  in    "'  water  prod 
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fibre.  Wires  which  are  insulated  with  any  other  material  than  india- 
rubber  should  fulfil  the  same  conditions  as  to  insulation  resistance,  and 
should  be  of  equal  durability  with  those  above  specified. 

Joints. — Joints  in  branches,  or  of  branches  with  loads  of  small  circuits, 
must  be  made  in  properly  constructed  water-tight  junction  boxes,  or 
Bhould  have  the  copper  win's  thoroughly  soldered  anil  the  insulation 
carefully  carried  out,  all  the  joint-  being  made  watertight.  Joints  in  How 
and  return  wires  should  not  be  made  opposite  one  another.  All  joints 
should  be  in  accessible  positions,  none  being  made  in  bunkers,  cargo 
spaces,  or  spaces  which  may  at  any  time  be  used  for  carrying  cargo,  stores, 
or  baggage.  For  soldering  wires,  resin  only  should  be  used  as  a  flux. 
Where  practicable,  the  leads  should  be  placed  where  they  can  always  be 
accessible ;  if  they  are  laid  in  wood  battens  the  covers  should  be  screwed 
on,  not  nailed,  and  care  should  be  taken  that  the  casings  are  so  arranged  that 
water  will  not  lodge  in  them.  I  tables  which  are  properly  covered  with  pro- 
tective metal  sheathing,  or  which  are  protected  by  galvanised  wire  armour- 
ing, may  be  unencased.  They  should,  however,  be  secured  by  screwed 
clips,  not  by  staples.     All  sharp  bends  in  cables  should  be  avoided. 

All  cables  which  are  liable  to  be  exposed  to  the  weather  or  moisture 
should  be  lead  covered,  or  be  otherwise  specially  protected.  Where  great 
heat  is  experienced  no  wood  casing  should  be  used  ;  but  the  cables  should 
be  protected  by  iron  casings,  or  if  they  are  not  exposed  to  mechanical 
injury  they  may  be  armoured  with  galvanised  wire  and  fastened  to  decks 
or  bulkheads  with  clips  spaced  not  more  than  12in.  apart.  If  cables  are 
led  through  cargo  spaces,  coal  bunkers,  or  spaces  which  may  at  any  time 
be  used  for  carrying  cargo,  stores,  or  baggage,  or  which  are  not  at  all 
times  ac-es-ible.  they  should  be  strongly  protected  against  damage,  pre- 
ferably by  iri  m  casings.  If  they  are  led  through  metal  tubes  these  must  be 
strongly  secured,  and  should  be  fitted  so  that  water  cannot  lodge  in  them. 

Where  cables  pass  through  beams,  bulkheads,  or  other  iron  work,  they 
should  be  led  through  special  fittings  of  sheet  lead,  hard  wood,  or  vul- 
canised fibre  to  prevent  their  being  chafed,  and  where  they  pass  through 
decks  they  should  be  led  through  metal  tubes  lined  with  wood  or  vulcanised 
fibre,  and  securely  fastened  to  the  decks,  standing  at  such  a  height  above 
the  deck  level  that  water  cannot  stand  above  them.  Where  cables  pass 
through  watertight  bulkheads  the  fittings  should  be  provided  with  brass 
watertight  screwed  glands. 

In  vessels  having  spaces  allotted  alternately  for  passengers  and  cargo 
the  lamp  fittings  in  these  spaces  should  be  removable,  and  the  terminals 
so  arranged  that  they  can  be  properly  covered  up  with  strong  metal 
covers,  or  the  whole  of  the  fittings  should  be  similarly  provided  with 
strong  metal  covers.  The  main  switches  and  cut-outs  should  be  outside 
these  spaces,  or,  if  placed  inside,  they  should  be  in  strong  iron  boxes 
provided  with  iron  covers,  or  otherwise  securely  arranged  to  prevent  the 
fittings  being  tampered  with. 

Distribution. — A  main  switchboard  should  be  fitted  in  the  dynamo 
room,  to  which  all  the  main  circuits  throughout  the  ship  should  be 
brought,  a  switch  and  cut-out  being  fitted  thereon  for  each  circuit.  The 
auxiliary  switchboards  for  further  sub-division  of  the  current  should  be 
placed  in  conveniently  accessible  positions,  and  each  such  switchboard 
should  be  similarly  fitted  with  a  separate  switch  and  cut-out  for  each 
small  circuit.  If  vessels  are  wired  on  the  double-wire  system,  cut-outs 
should  be  fitted  to  each  wire  of  all  circuits,  including  lamp  circuits.  In 
cases  where  electric  lights  are  used  for  the  mast-head  light  and  side  lights, 
the  switches  controlling  these  lights  should  be  placed  in  a  position  where 
they  can  be  controlled  by  the  officer  of  the  watch,  or  other  responsible 
person,  and  cannot  be  tampered  with  by  other  members  of  the  crew,  or  by 


The  switchboards  should  be  of  slate  or  other  incombustible  material. 
The  switches  should  be  on  the  quick  break  principle,  and  should  be  so  con- 
structed that  they  must  be  either  full  "  on  "  or  completely  "  off";  that  is, 
they  must  not  be  able  to  remain  in  an  intermediate  position.  They  should 
have  ample  rubbing  surfaces  and  their  conductivity  should  not  be  less  than 
that  of  the  wires  connected  to  them.  Cut-outs  should  be  fitted  to  each 
main  or  auxiliary  circuit,  on  the  switchboards,  as  near  as  possible  to  the 
switches  of  these  circuits.  If  the  switchboard  is  not  fitted  near  the 
dynamo,  or  if  more  than  one  dynamo  may  be  used  on  any  one  circuit, 
then  cut-outs  should  also  be  fitted  to  the  main  cable  as  near  as  possible  to 
each  of  the  dynamo  terminals.  All  other  cut-outs  should  also  be  in  easily 
accessible  places,  and  as  near  as  possible  to  the  commencement  of  the  cables 
or  wires  they  protect.  They  should  be  mounted  on  slate  or  o'her  incom- 
bustible bases,  and  be  arranged  so  that  the  fused  metal  may  not  be  a 
source  of  danger,  and  where  fitted  with  covers  these  should  be  incom- 
bustible. 

All  fuses  should  be  of  easily  fusible  and  non-oxidisable  metal,  and  should 
be  so  proportioned  as  to  melt  with  a  current  100  per  cent,  in  excess  of  the 
normal  current  ;  that  is,  they  should  melt  with  a  current  in  the  proportion 
of  2,000  amperes  per  square  inch  of  section  of  the  wires  they  protect.  The 
fuses  for  branch  wires  to  single  lights  should,  however,  if  of  tin  wire,  be 
of  not  greater  size  than  22  S.W.G.  The  fuses  for  each  cable  should  be 
made  of  standard  dimensions,  so  that  a  large  fuse  cannot  be  used  for  a 
small  cable  by  mistake,  or,  if  wire  fuses  are  used,  permanent  instructions 
should  be  fitted  on  or  near  each  switchboard,  giving  particulars  of  the 
proper  size  of  fuse  for  each  circuit. 

In  shaft  passages  and  in  damp  places  all  lamp  switches  and  cut-outa 
should  be  of  a  strong  watertight  pattern,  or  should  be  placed  in  watertight 
boxes  having  hinged  or  portable  watertight  covers.  No  switches  or  cut- 
outs are  to  be  placed  in  bunkers.  There  should  be  no  joints  in  the  cables 
leading  from  the  dynamo  to  the  main  switchboard,  nor  in  those  leading 
from  the  main  to  auxiliary  switchboards,  nor  should  branches  to  single 
lamps  be  taken  off  these  cables.  A  voltmeter  should  be  supplied  with  each 
installation.  If  more  than  one  dynamo  is  fitted,  neither  being  capable  of 
the  whole  of  the  output,  an  ampere  meter  should  be  supplied  with  each 
dynamo. 


Joints  with  Hull. — In  vessels  fitted  on  the  single-wire  system,  all 
the  joints  wit  li   the  hull  should  be  placed   in  accessible  positions, 
for  single    lamps  or   for  small  cables  should  be   mad.-  with    brae       ere* 
not     le>s   than    three-eighths   of    an    inch    in    diameter,   carefully    lapped 
into  the  iron  or  steel,  having  white  bi  i     it  i  hi  -     b<  I  ureen  the  wires  and 
the  vessel,  or  the  wires  should  be  soldered   to  brass  faced    wash,  i 

mil  for  the  pole  of  dynamo  the  cable  H  ,,■,.-  ,1 ],|  |„.  , 

sweated  into  brass  or  copper  shoes,  which  should  be  bolted  to  the  vessel. 
The  iron  or  steel  where  contact  is  made  should  be  filed  bright,  and  the  ana 

of  tad  should  not  be  less  that  eight  times  the  section  of  the  copper  of 

the  cable. 

Vessels  Carrying  Petroleum.— The  single  win-  system  must  uol  be 
adopted  for  any  part  of  the  installation.  Switches  and  cut-outs  must 
not  be  fitted  in  places  liable  to  the  accumulation  of  petroleum  vapour  or 
gas,  and  all  lamps  in  places  where  it  is  possible  for  gas  to  accumulate 
be  made  with  an  outer  glass  globe  made  airtight.  All  win- in  such  places 
are  to  be  lead  covered,  or  the  insulation  of  the  cables  employed  is  to  be  of 
such  a  nature  as  not  to  be  affected  by  petroleum.  No  joints  of  cables, 
switches,  or  cut-outs  should  be  fitted  in  the  pump  room  :  but  the  wires  for 
each  lamp  therein  should  be  carried  to  the  lamp  from  a  distributing  junc- 
tion box  placed  outside  the  pump  room  or  companion. 


The  following  paragraphs  referring  to  tile  effect  of  the  EL  H rie  Light  /„./,,/- 
lotions  upon  tin  Companies  an  issued  as  Suggestions,  not  as  Rules:— 
Position  of  Dynamos  and  of  Electric  Motors.— The  position 

and  type  of  dynamos  and  electric  motors  should  be  such  that  the  com- 
passes will  not  be  affected.  Dynamos  and  large  motors  should  be  at  least 
30ft.  from  the  standard  compass. 

Cables- — In  vessels  fitted  with  continuous-curreyt  dynamos,  and  wired 
on  the  single-wire  system,  no  single  cable  should  be  carried  within  15ft.  of 
any  compass,  and  cables  conveying  heavy  currents  should  be  fixed  at  still 
greater  distance.  If  it  is  necessary  to  fix  any  cables  within  this  distance, 
then  for  all  parts  of  the  vessel  lighted  from  this  cable  the  concentric  or 
double-wire  system  should  be  adopted,  the  return  wire  being  carried  as 
near  the  flow  as  possible  in  the  vicinity  of  the  compasses. 

Adjustment  Of  Compasses.— The  compasses  should  be  adjusted 
with  the  dynamo  not  working,  after  which  the  vessel's  head  should  be 
put  upon  the  different  courses,  with  the  dynamo  running  at  full  speed, 
and  on  each  course  the  indications  of  the  compass  should  be  noted  with 
the  dynamo  running  with  open  circuit  and  with  all  possible  combinations 
of  the  current  switched  "  on  "  and  "  off"  all  circuits  passing  near  the  com- 
passes. These  indications  should  be  compared  with  those  obtained  with 
the  dynamo  stopped,  and  any  serious  deflections  of  the  compasses  remedied 
before  the  vessel  sails. 


THE  LONDON  ELECTRIC  SUPPLY  CORPORATION. 

When  in  July  last  it  was  known  that  Lord  Wantage,  as  sole 
debenture-holder  in  this  Company,  had  in  the  exercise  of  his  powers 
entered  into  possession,  it  was  generally  thought  that  the  beginning 
of  the  end  had  come  to  an  undertaking,  which,  however  brilliant 
in  conception,  had  been  most  unfortunate  in  its  working.  Those 
who  thought  so  did  not  know  Lord  Wantage.  Connected  with 
this  Company  from  its  commencement,  he  has  in  the  most  con- 
clusive manner  possible  shown  his  belief  in  the  future  of  the 
undertaking,  inasmuch  as  he  is  not  only  the  sole  debenture-holder 
but  by  far  the  largest  holder  of  the  Ordinary  and  Preference  shares. 
When  it  had  become  impossible  to  carry  on  the  business  of  the 
Company  without  additional  capital,  and  it  was  found  that  the 
shareholders  declined  to  raise  such  capital,  Lord  Wantage  took  the 
action,  as  stated  above,  an  action  which,  in  view  of  subsequent 
events,  must  meet  with  the  approval  of  the  shareholders,  who  have 
every  reason  to  feel  satisfied  at  the  consideration  and  pluck  he  has 
shown. 

The  first  and  most  important  duty  devolving  upon  Lord  Wantage 
when  he  entered  into  possession,  and  one  upon  which  much  of  the 
future  success  of  the  Company  would  depend,  was  the  appointment 
of  a  receiver  and  manager.  Lord  Wrantage  appointed  the  then 
secretary  of  the  Company,  Mr.  R.  Stewart  Bain,  chartered  accoun- 
tant, to  this  responsible  position.  Subsequent  events  have  proved 
how  well  advised  Lord  Wantage  was  in  making  this  appointment. 
Mr.  Stewart  Bain  had  been  connected  with  the  Company  fur  more 
than  six  years,  and  was  thoroughly  conversant  with  everything 
connected  with  its  working  ;  but  in  addition  to  this  he  has  had  an 
extensive  and  varied  experience,  which  well  fitted  him  for  the 
position.  After  qualifying  as  a  chartered  accountant  in  one  of  the 
largest  accountant's  offices  in  the  kingdom  Mr.  Bain  thereafter 
for  six  years  held  a  very  responsible  position  in  one  of  the  largest 
shipbuilding  firms  in  the  north  of  England,  and  the  experience  he 
has  obtained  in  these  various  positions  is  now  making  itself  felt  in 
the  management  of  this  Company. 

Although  Lord  Wantage  has  only  been  in  possession  for  barely 
six  months,  great  strides  have  been  made  in  that  short  time  in  the 
improvement  and  value  of  the  undertaking.  Administration  ex- 
penses have  been  materially  reduced.  The  expensive  and  inconve- 
nient premises  in  Adelphi-terrace  have  been  let,  and  the  offices 
removed  to  rooms  at  the  distributing  station  in  Cockspur-street. 
By   means  of  sinking   an   artesian  well  at   Deptford  the   supply 
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of  water  to  the  boilers  is  now  obtained  at  a  comparatively  small 
cost  and  great  saving  has  been  effected  in  the  cost  of  discharg- 
ing the  coal  from  barges.  Probably  the  greatest  improvement, 
however,  is  in  the  increase  of  the  number  of  lights  (during  the 
last  four  months  5,000  new  lights  have  been  added),  and  the  engi- 
neering department,  under  Mr.  D'Alton,  have  never  been  so  busy, 
not  only  in  connecting  new  customers  but  in  laying  new  mains. 
What,  however,  will  please  the  shareholders  most  of  all  is  the 
knowledge  that  the  supply  during  the  period  in  question  has  been 
most  reliable  and  efficient. 

The  steady  increase  of  new  business  made  it  necessary  some  time 
ago  to  consider  the  desirability  of  increasing  the  plant  at  Deptford 
to  enable  the  expected  load  of  the  winter  of  1895-96  to  be  success- 
fully dealt  with.  Tenders  for  a  new  1,000-unit  dynamo,  and  engines 
to  indicate  1,500  H.P.,  were  obtained  from  some  of  the  leading  engi- 
neers in  the  country,  and  after  a  very  keen  competition  the  firm  of 
Messrs.  S.  Z.  de  Ferranti  (Limited),  of  Charterhouse-square,  were 
successful  in  obtaining  the  order  for  the  dynamos,  and  the  firm  of 
Messrs.  Plenty  and  Son  (Limited),  of  Newbury,  the  order  for  the 
engines,  which  were  designed  by  Mr.  D'Alton.  The  placing  of  an 
order  of  this  magnitude,  after  the  experience  of  the  last  nine  years, 
shows  the  confidence  Lord  Wantage  has  in  the  future  of  the 
Company. 

THE  EXPLOSION  IN  THE  EUSTON-ROAD. 

BOARD  OF  TRADE  INQUIRY. 

Major  Cardew,  R.E.,  yesterday  (Thursday)  opened  an  inquiry  into  the 
explosion  of  a  street  box  which  occurred  in  the  Euston-road  on  December 
29th  last.  Prof.  Henry  Robinson,  consulting  engineer  to  the  St.  Pancras 
Vestry,  upon  whose  system  of  electric  lighting  the  accident  occurred, 
attended  on  behalf  of  the  Vestry.  Mr.  Bassett  Hopkins  and  Mr.  Gunning 
represented  the  London  County  Council,  and  Mr.  Foulger,  engineer,  the 
Gas  Light  and  Coke  Company. 

Police-constable  DIPROSE,  436  D,  stated  that  at  midnight  on  the  29th 
ult.  he  was  at  the  corner  of  Gower-place  and  Endsleigh-gardens  when  he 
heard  the  report  of  an  explosion  in  the  direction  of  the  Euston-road,  and 
turning  in  that  direction,  he  saw  the  flagstones,  or  cover  of  the  manhole, 
blown  into  the  air  about  20ft.  Almost  immediately  a  second  explosion 
occurred  at  the  corner  of  Euston-road  and  Endsleigh-gardens,  20  yards 
away,  and  the  cover  of  the  manhole  was  blown  8ft.  away.  Forty  or  more 
yards  of  the  pavement  were  raised.  In  the  case  of  the  first  explosion  he 
saw  dense  smoke  issuing  from  the  manhole.  He  took  steps  to  inform  the 
electric  light  people  and  the  gas  company,  and  the  former  sent  men  to 
fence  in  the  spots  where  the  explosions  had  occurred.  Three-quarters  of 
an  hour  afterwards  two  young  men  named  Petrie  and  Govier  came  to  him, 
and  complained  of  baring  been  thrown  violently  against  the  wall.  They 
had  been  treated  at  University  College  Hospital,  and  were  lame  and  covered 
with  mud.  There  was  a  smell  of  gas  where  the  explosion  occurred,  and  he 
should  say  of  coal  gas. 

CHARLES  GOVIER,  a  farrier,  of  Drummono-street,  said  he  was  bid- 
ding a  frieud  good-night  at  the  corner  of  Endsleigh-gardens,  when  he  saw 
a  flash,  and  at  the  same  time  was  hurled  into  the  air  ;  he  fell  on  his  back, 
and  as  he  was  trying  to  struggle  to  his  feet  the  ground  heaved  and  threw 
him  into  the  gutter.  He  got  up,  and  went  along  the  road  a  little  way, 
when  he  found  his  friend  Petrie  clinging  to  the  railings  ;  he  said  he  felt 
dazed.  They  both  went  to  the  hospital,  and  were  attended  to  there,  but 
were  not  detained. 

Mr.  A.  E.  PYCRAFT.  Chief  Clerk  to  the  Electricity  Department  of  the 
St.  Pancras  Vestry,  stated  that  he  inquired  at  the  hospital  ou  the  Monday 
morning,  mi  behalf  of  the  Vestry,  regarding  the  cases  of  Govier  and  Petrie. 
The  report  of  the  surgeon  was  thai  I  lovier  had  a  bruised  side,  and  Petrie  a 
Bprained  ankle,  and  that  both  were  mild  cases. 

Mr.  .IAS.  THOMAS  BARON,  M.I.K.E.,  chief  engineer  and  manager  of 
the  SI.  I'annas  installation,  and  having  entire  management  of  the  works, 
stated  that  an  outdoor  inspector,  Mr.  Thomas,  reported  to  him  the  results 
of  the  outdoor  work,  and  it  was  his  business  tosee  that  the  manholes  were 
aticalhj  inspected.  Each  manhole  would  be  inspected  every  four  or 
six  days.  The  two  at  which  tin-  explosion  occurred  had  been  inspected  on 
the  day  previous.  Inspection  would  bo  more  frequent  if  there  was  suspicion 
of  gas.   No  gas  detectors  were  employed,  the  test  being  merely  by  smell.  The 

|>n    'i n  ml'.ei  t„  h.el  lieen  a  .  our f  I  rouble  I'm    -i  mie  time  past . 

The  two  manholes   were  report  oil   ...n   t.mth   drv.willian    :i   ioiial    mull 

The  culverts  and  manholes  were  drained  and  trapped  from  the 
BW6I  -  No  smell  of  gas  had  lieen  reported  from  one  of  the  manholes 
sin.  c  July,  hut.  iii  the  other  gas  was  detected  on  November  15th  and 
I  lecembi  r  15th.  Mr.  Thomas  wrote  to  the  inspector  of  the  Gas  <  ompany 
reporting  this.     No  acknowledgment  was  ever  Bent   to  this  or  any  similar 

■ inu  n  I.  alum.    The  I  nnipany,  however,  sent  men  wl pinnl  the  ground 

at  the  p"t.  On  Sunday  morning,  just  after  midnight,  a  policeman  called 
on   him   at  the   works    mid  reported   that    an   explosion   had  occurred. 

Wit  lie         proreerle.l     to      the     pp..)     and      found      the     manholes     blown    up 

and   the  roadway  lifted  up   from   two  to  three   inches   for    a   length 

of    30  yards.       He    distinctly     smelt    gas    at    one     manhole,       Tkc    two 

manholes,     which     were    10    yards    apart,    were    connected     by    8in. 

a  pipes,  in  which  were  three    trip    of  bare  copper  fastened  on  insu- 

He   examined   the   barecoppei  Btripe,  so  far  as  hi 

the  oulvert,  and  found  them   b  perfect  ordei  .  there  was  no  elea 

trolysiH  whatever.    The  insulators   had,  however,  been  displaced   by  the 

There  wa    uc   interruption  of  lupply,  and  the  tin  atrip  fuses 

wen  not  affected;  these  fueei   ihould  melt  at  500  amperes,    Phe  brii  kwpi  It 


of  t  e  manholes  was  greatly  disturbed.  On  the  Sunday  morning  he  met 
the  Gas  Company's  inspector,  and  in  his  company  inspected  the  manholes 
in  that  neighbourhood.  In  one  of  the  manholes  there  was  a  small  incrus- 
tation on  the  negative  side  of  the  insulator.  These  incrustations  were 
frequently  found,  and  removed,  but  these  were  only  found  in  the  man- 
holes. Arrangements  were  being  made  to  prevent  the  recurrence  of  this, 
care  being  taken  to  prevent  the  insulators  being  so  much  exposed  to 
moisture. 

Major  CARDEW  :  How  often  have  you  used  these  cast-iron  pipes  !  This 
is  a  revelation. 

Prof.  ROBINSON :  There  are  very  few.  They  are  used  where  there 
are  crossings. 

Major  CARDEW  :  How  do  you  know  that  this  cast-iron  pipe  has  not 
besn  damaged.     Has  the  roadway  been  opened  there  ? 

WITNESS:  No.  There  are  several  other  pipes  there — telegraph,  gas, 
and  water — and  the  cast-iron  pipe  is  used  to  cross  these. 

Major  CARDEW  :  Where  you  have  a  cast-iron  pipe  crossing  a  road, 
does  it  simply  terminate  in  the  manholes  at  each  side  ? 

WITNESS  :  Yes,  the  ends  run  into  the  brickwork. 

After  some  further  conversation  upon  the  subject,  it  was  arranged  that 
the  road  should  be  opened,  and  the  pipe  examined,  and  the  result  made 
known  to  Major  Cardew. 

Examination  continued :  Since  the  report  of  Major  Cardew  to  the 
Board  of  Trade,  as  embodied  in  the  letter  from  the  Board  to  the  Vestry, 
steps  had  been  taken  as  far  as  possible  to  comply  with  the  suggestions 
made.  There  had  been  frequent  inspection,  and  ventilating  up-cast  pipes 
had  been  put  in  in  11  places,  three  being  in  Endsleigh-gardens.  Wooden 
shields  had  beeu  put  under  the  iron  covers  in  a  number  of  cases,  but  it  was 
found  that  they  got  wet  from  condensation  and  swelled,  and  they  had  been 
obliged  in  some  cases  to  remove  them.  As  to  the  suggestion  in  the  report 
that  two  or  more  small  chambers  should  be  substituted  for  large  cham- 
bers, they  had  not  been  able  to  carry  out  that  alteration.  There  had  been 
about  half-a-dozen  explosions  altogether  since  the  works  were  first  started. 
The  insulation  of  the  (negative  mains  from  earth  was  still  low,  and 
they  had  constantly  tried  to  increase  it  by  cleaning  the  insulators  and 
removing  all  dampness. 

By  Mr.  Bassett  Hopkins  :  The  roof  of  the  culvert  and  also  the  floor 
were  split,  indicating  that  the  expansion  had  taken  place  in  all  directions, 
and  that  there  must  have  been  gas  in  the  culvert.  Wherever  cast-iron 
pipes  were  used  to  carry  bare  conductors  they  were  8in.  in  diameter,  and 
where  they  contained  cables  3in.  in  diameter.  These  pipes  were  in  some 
cases  about  18iu.  below  the  surface  of  the  road.  Customers'  work  was 
tested  for  insulation  when  the  connections  were  first  made,  but  not  again 
unless  faults  were  developed.  The  fact  that  the  fuses  were  not  affected 
showed  that  there  had  not  been  a  short  circuit.  The  only  theory  witness 
had  formed  was  that  coal  gas  was  present  in  the  manholes,  and  they  might 
have  fired  it  by  means  of  a  spark. 

By  Mr.  Foulger  :  They  had  four  men  constantly  employed  in  searching 
for  gas  and  water,  but  it  was  not  possible  to  inspect  every  manhole  every 
day.  Witness  was  aware  that  small  machines,  leak  detectors,  were  used 
for  the  purpose  of  discovering  the  percentage  of  gas  present,  but  he  had 
never  known  of  their  working  satisfactorily.  He  did  not  know  whether 
their  notices  of  leakage  did  or  did  not  always  receive  prompt  attention 
from  the  Gas  Company,  but  they  (the  Vestry  I  never  received  any  intimation 
from  the  Company.  The  mains  were  drawn  fairly  tight ;  it  could  not  be 
said  that  they  were  laid  loosely  on  the  insulators,  and  he  did  not  think 
they  could  be  easily  drawu  together  unless  there  were  some  extraneous 
cause.  There  was  an  instance  in  August.  1893,  of  the  mains  coming  into 
contact  in  several  places  simultaneously.  There  was  a  great  fire  at  Cam- 
den Town  at  the  same  time,  but  that  was  three-quarters  of  a  mile  away, 
and  he  could  uot  say  that  it  had  anything  to  do  with  the  disturbance  of 
the  main. 

If  there  were  moisture  in  the  culvert  would  it  not  be  possible  by 
decomposition  to  form  hydrogen  gas  \ — There  is  never  sufficient  moisture 
on  the  insulators  to  cause  au  explosion. 

In  your  opinion  how  much  gas  would  be  required  to  bring  about  the 
explusious  in  question  (— Do  you  know  the  most  explosive  mixture  of  gas 
aud  air  ? — About  10J  per  cent,  of  gas.  I  think. 

Have  you  tested  since  for  the  presence  of  coal  gas  at  those  manholes  ? — 
Yes    ami  have  smelt  coal  gas. 

1  suppose  you  know  there  is  a  smell  from  a  gas  main  although  there 
may  be  no  escape,  and  that  the  smell  of  gas  does  not  necessarily  indicate  an 
escape  I     STes. 

Do  you  think  if  the  alterations  you  now  contemplate  had  been  carried 
out  the  explosions  would  not  have  occurred  i — 1  do  not  say  that. 

Are  you  aware  that    the  lias  Company's  officials  have  been   testing  daily 

since,  and  have  not  found  the  slightest  trai      il  coal    a        [  have  heard  so, 

By  Major  Cardew:  WITNESS  wuld  not  like  to  say  that  after  hisexperi 
ence  of   bare  conductors  laid  in  culverts  he  would  not   recommend  ihe 

putting  down  of  such  a  system,  nor  that  the  system  was  one  likely  to 
rondure   to  explosions.      Ho  did   not   deny  that    a  spark    might    have  been 

caused  probably  by  the  incrustations  on  the  negative,  but  there  was  do 
evidence  "t  nioh  a  spark  in  the  mains  themselves. 

Mr.  \\  ML  JOHN  THOMAS,  outdoor  inspector  of  work-,  mid  ha  had 
charge  undei  Mr.  Baron  ot  all  the  mains  and  oonn  i  ystem. 

it.       uTii  with  the  evidence  of  Mr.  Baron,  except   that    he  could  state 

thai   Bverj   manhole  was    nispeoted    once   in  throe  days.      He   went    to  the 

neighbourhood  on  Sunday,  Deoentber  30th,  and  smelt  gaaal  manhole  26, 
26a,  and  !  i  ise  at  which  the  ej  On  the  Monday 

he  drew  the  attention  ol  Mi  Gunning, the  engineei  to  the  London  County 
Council,  ami  the  electrical  inspector  to  the  Council,  to  the  smell  of  gns  at 

anothei  manhole, and  the]  agr 1  that  there  was  |  i       fie  coo  [dared  the 

leak  detectors  of  the  Gas  Com|  I  to  show  the 

pri   ence  i       •    in  the  manholes  wheu  he  km  ere.     He 

made  re]  oid  in  wuting  to  the  Qas  Compan]  when  gas  was 
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found,  but  never  received  any  acknowledgment  of  his  communications,  or 
learnt  what  took  place  upon  them.  Be  bad  tested  the  particular  BBOtioD 
of  main,  from  manhole  26  to  manhole  58,  for  insulation,  and  found  the 
following  figures:  Positive  to  earth,  1.740  ohms;  neutral  wire  to  earth, 
110  ohms;  negative.  330  ulinu  ;  feeder  main  (shorter  length),  positive, 
1,600  ;  neutral  to  earth,  1.400  ;  negative,  4,500.  He  should  consider  this, 
for  a  short  length  of  main,  a  very  low  test  lie  considered  10,000  to 
15,000  ohms  an  average  test  for  mains  thai  had  been  in  use  for  two  or 
three  years.  The  insulation  resistance  varied  greatly  according  to  the  con- 
dition of  the  atmosphere  :  but  he  should  consider  anything  less  than  1,000 
ohms  faulty.  On  December  31st  he  tested  the  section  of  main  between 
manholes  26  and  27,  going  through  26a,  and  found  a  resistance  of  10,000 
ohms. 

By  Mr.  Bassett  Hopkins  ;  He  obtained  as  low  a  test  as  200  ohms  upon 
the  occasion  of  the  explosion  in  EmUleigh  gardens  a  year  ago.  He  was 
not  able  to  differentiate  how  much  of  the  defective  insulation  was  due  to 
the  mains  and  how  much  to  the  customers.  To  ascertain  this  it  would  be 
necessary  to  cut  off  all  the  customers,  and  this  they  had  not  the  oppor- 
tunity of  doing. 

Mr.  FOTJLGEB  :  Do  you  expect  to  make  a  culvert  gas-tight  with  con- 
crete ? — It  is  faced  with  cement  as  well. 

Do  you  know  that  water  will  pass  through  concrete  ? — Yes. 

By  Prof.  Robinson  :  If  the  smell  of  gas  was  from  the  main,  he  should 
expect  it  to  be  constant,  but  it  was  not  so  in  the  case  of  these  manholes  ; 
it  could  not  be  smelt  that  day.  for  instance. 

By  Mr.  Foulger  :  In  all  probability  the  smell  would  be  more  easily  de- 
tected when  there  was  a  heavy,  humid  atmosphere  than  on  a  bright  day 
like  that. 

EDWARD  BENNION,  electrical  jointer,  stated  that  immediately  after 
the  explosion  he  examined  the  fuses  and  found  them  all  right.  He  was 
with  the  Gas  Company's  inspector  when  the  latter  applied  the  leak  detector 
to  the  manholes  ;  the  indicator  did  not  move,  but  there  was  a  smell  of  gas. 

Mr.  W.  X.  BLAIR,  A.I.C.E.,  engineer  and  surveyor  to  the  Vestry  of 
St,  Pancras,  said  that,  seeing  it  suggested  that  the  explosion  might  be  due 
to  sewer  gas,  on  January  4th  he  made  an  examination  of  the  nearest  avail- 
able sewer,  at  a  spot  235ft.  distant,  and  found  no  trace  of  coal  gas,  and  the 
air  in  the  sewer  was  unusually  free  from  smell.  The  trap  at  the  manhole 
where  the  explosion  occurred  was  not  effective.  He  never  knew  of  an 
explosion  of  sewer  gas,  which  was  not  per  tt  an  explosive  compound  ;  but 
he  had  known  of  explosions  of  coal  gas  in  sewers. 

By  Mr.  Foulger :  He  could  not  say  that  it  was  possible  for  people,  con- 
trary to  the  statutes,  to  send  materials  into  the  sewers  which  might 
generate  an  explosive  mixture. 

Mr.  G.  F.  L.  FOULGER,  engineer  to  the  Gas  Light  and  Coke  Com- 
pany, elected,  upon  the  invitation  of  Major  Cardew,  to  make  a  statement. 
He  said  the  Company  denied  that  in  this  particular  case  the  explosions 
were  caused,  or  could  have  been  caused,  by  the  presence  of  coal  gas, 
because  the  whole  of  the  tests  they  had  made  to  discover  coal  gas  had 
signally  failed  to  denote  its  presence  anywhere  near  the  culvert.  He 
came  there  and  made  this  statement  out  of  respect  to  the  Board  of  Trade, 
and  not  because  they  admitted  any  liability  whatever  with  regard  to  the 
explosions. 

By  Prof.  Robinson  :  He  knew  that  explosions  of  coal  gas  had  taken 
place  in  the  culverts,  the  one  in  Kndsleigh-gardens  a  year  ago  being 
undoubtedly  so  caused.  But  their  men  had  entirely  failed  to  find  any 
leak  in  the  vicinity  of  these  manholes  either  before  or  since  the  explosions. 
Messrs.  Aird  and  Son  were  in  the  habit  of  doing  work  for  the  Company, 
and  it  might  be  that  they  were  now  at  work  in  the  square,  about 
80  yards  from  the  culvert,  but  whether  they  were  replacing  some  iron 
pipes  or  not  he  could  not  say.  He  would  undertake  to  ascertain  and 
inform  Major  Cardew  as  to  the  nature  of  the  work  they  were  doing,  and 
the  reason  for  it. 

By  Major  Cardew  :  The  gas  pipes  in  that  neighbourhood  were  by 
no  means  old.  His  theory  as  to  the  explosions  was  that  hydrogen  gas  was 
formed  by  the  dampness  in  the  culvert,  and  this  passed  into  the  manhole 
and  was  arrested  by  the  cover  of  the  box,  there  becoming  diffused  into 
the  air  in  the  box,  forming  an  explosive  mixture,  and  being  fired  by 
an  electric  spark. 

By  Professor  Robinson  :  It  might  be  that  the  manholes  were  quite  dry, 
but  they  were  dealing  with  the  whole  length  of  the  culvert,  and  the 
moisture  from  condensation  might  cause  the  formation  of  hydrogen  gas  in 
small  quantities 

Major  CARDEW:  If  this  had  been  the  case  to  any  extent,  there 
must  have  been  corrosion. 

WITNESS;  Exactly  so;  and  we  have  no  evidence  of  the  culverts 
having  been  opened  to  prove  that  there  was  no  corrosion. 

Prof.  HENRY  ROBINSON  said,  without  going  into  a  question  of 
whether  it  was  the  fault  of  the  Gas  Company  or  not,  the  fact  that  there 
was  a  considerable  accumulation  of  gas  had  led  him  to  advise  the  Vestry  to 
carry  out  a  more  thorough  system  of  ventilation,  and  his  report  was  now 
under  consideration  of  the  Electric  Lighting  Committee,  and  whatever 
recommendations  were  made  to  the  Vestry  he  was  sure  would  be  carried 
out  with  a  view  to  the  safety  of  the  public.' 

Major  CARDEW  :  Do  you  consider  that  by  the  adoption  of  the  system 
of  ventilation  you  now  propose  all  danger  of  explosion  will  be  removed  ? 

Prof.  ROBINS*  IN  :  I  am  quite  confident  it  will  prevent  the  accumula- 
tion of  gas  in  the  culverts.  I  cannot  answer  for  the  Gas  Company  that 
they  will  remedy  their  defective  maitis. 

Major  <  AIM  >E\Y  :  It  is  the  duty  of  the  Vestry  to  protect  their  culverts 
and  manholes  from  the  accumulation  of  gas  and  water. 

Prof.  ROBINS"  >N  :    I  will  ui.dertake  that  they  will  do  bo. 

Major  CARDEW:  Until  they  do  so  they  are  not  complying  with  the 
regulations. 

Prof.  ROBINSON :  lam  speaking  now  of  any  ordinary  accumulations 
of  gas  that  may  come  through  the  soil,  and  not  of  the  serious  invasion  of 


gas  which  might  result  from  the  breakage  of  pipes,  such  as  they  now  found 
might  occur. 

Major  CARDEW  :    But  this  was  known  a  year  ago,  Prof.  Robinson. 

Prof.  Hi  il'.INSi  >N  repeated  that  the  Vestry  would  do  all  in  their  power 
to  prevent  the  accumulation  of  gas  in  the  culverts  and  manholes,  and  the 
inquiry  terminated. 


CORRESPONDENCE. 


RE  THE    DIRECT   CONVERSION   OF   THE  CHEMICAL 
ENERGY  OF  CARBON  INTO  ELECTRICAL  ENERGY. 

TO    THE    EDITOR   OP   TUB    ELECTRICIAN. 

Sir  :  In  view  of  the  general  interest  excited  even  in  com- 
petent circles  by  a  Paper  with  the  above  title,  read  by  Dr. 
Borchers  at  the  first  annual  meeting  of  the  G-  rman  Electro- 
Chemical  Society,  a  copy  of  whose  Proceedings  now  lies  before 
me,  and  an  abstract  of  which  Paper  appeared  in  your  issue  of 
November  30th  of  last  year,  I  have  examined  and  tabulated 
the  potential  of  the  following  combinations,  which  may  prove 
of  interest  to  your  readers  : — ■ 


Anode. 

Solutions. 

Cathode. 

Volts. 

Carbon..       Hvdrochloric  acid  25  per  cent 

Carbon..       Cupric  chloride  in  hydrochloric  acid  

Carbon..       Cuprous  chloride  in  hydrochloric  acid  ... 
Carbon     :  ^  Carbon  in  copper  oxychloride  in  HC1    ...  1 

"  ,  \_  Copper  in  cuprous  chloride  in  HC1    / 

(  Carbon  in  copper  oxychloride  in  HC1    ...  j 
Carbon  ..  J  Copper  in  copper  carbonic  oxide  chloride  f 

j  Carbon  in  cuprous  chloride  in  HC1  and  air  | 
Carbon..  3  Carbon  in  cuprous  chloride  in  HC1  and  \ 

|  Carbon  in  cuprous  chloride  in  HC1  and  air  1 
Carbon..  -    Carbon  in  cuprous  chloride  in  HC1  and   r 

Copper .. 
Copper .. 
Copper .. 

Copper.. 
Copper .. 

Carbon .. 

Carbon  .. 

0-6006 
0-4655 
03774 

0-4315 
0-4407 

0-0015 

0-0050 

These  figures  seem  to  me  to  throw  a  strange  light  upon  the 
source  of  electricity  in  Dr.  Borchers'  cell. — Yours,  &c, 
The  Poplars,  20,  Avenue-road,  Regent's       Robert  Mond. 
Park,  N.W.,  Jan.  4,  1895. 


"  LABOUR  SAVING  "  APPARATUS  AS  AN  INSTRUMENT 
OF  EDUCATION. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  I  am  very  much  obliged  to  you  for  your  letter  calling 
my  attention  to  the  discussion  on  the  mechanical  equivalent 
of  heat  at  the  Physical  Society.  As  you  know,  I  am  extremely 
and  increasingly  interested  in  questions  of  this  kind,  though 
I  am  unable  to  give  to  them  the  attention  I  should  like. 

I  believe  that  the  put-a-penny-in-the-slot-and-turn-the- 
handle  system  of  teaching  practical  physics  is  subversive  of  all 
true  education,  especially  with  junior  students,  and  I  think  it 
has  the  additional  effect  of  completely  spoiling  the  teachers. 
Some  time  ago  an  old  student  of  a  well  known  engineering 
college  was  appointed  to  take  charge  of  a  school  possessing  a 
small  physical  laboratory,  in  which  there  might  have  been 
room  for  a  dozen  students  working  at  one  time.  This  labora- 
tory afforded  the  only  accommodation  available  for  storing  and 
using  the  physical  apparatus.  The  cost  of  the  instruments 
recommended  for  purchase  amounted  to  several  hundreds  of 
pounds,  as  for  nearly  every  experiment  proposed  to  be  carried 
out  a  complete  set  of  apparatus  (including  separate  resistance 
box,  galvanometer,  etc.)  was  specified,  obviously  with  the  inten- 
tion of  fastening  everything  down  on  a  board,  with  the  con- 
nections arranged  once  for  all.  How  the  apparatus  was  to  be 
stored  on  the  premises  was  a  problem  beyond  one's  intellectual 
powers. 

The  use  of  this  kind  of  apparatus  in  the  elementary  labora- 
tory is  akin  to  the  employment  of  highly  specialised  automatic 
machinery  in  the  workshop,  the  pocket  book  of  engineering 
formula;  in  the  drawing  office,  or  the  manufacture  of  bread 
wholly  untouched  by  hand  in  the  bakeries  of  the  A.  B.  C.  ;  but 
there  is  this  difference — for  the  productive  purposes  of  the 
workshop,  the   drawing  office,   or   the   bakery,  the   machinery, 
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whether  mechanical  or  algebraic,  may  be  justifiable,  but  for 
the  educational  purpose  of  the  laboratory — no. 

Most  of  us  have  seen  a  boy  of  two  blow  open  a  watch  case, 
and  his  satisfaction  with  himself  after  the  marvellous  feat 
probably  sufficiently  represents  the  attitude  of  mind  of  the 
student  who  has  determined  J  to  these  significant  figures. 
I  once  saw  a  nigger  minstrel  sit  down  on  the  knee  of  a  col- 
league and  forthwith  appear  to  discourse  sweet  music  on  a 
violin.  When  one  of  the  troupe  remarked,  "Why,  Bones,  I  did 
not  know  that  you  could  play  the  violin  before  !  "  Bones 
honestly  replied,  "  I  was  not  playing  it  before  ;  it  was  Sambo 
playing  it  behind."  If  the  student  appreciates  the  value  of 
his  work  as  clearly  as  did  Bones  comparatively  little  harm  may 
be  done  ;  but  does  he  ? 

I  am  by  no  means  opposed  to  the  use  of  "  direct-reading 
instruments  "  in  the  laboratory,  provided  that  their  nature  and 
purpose  are  understood  by  the  student.  In  the  mechanical 
laboratory,  I  see  no  objection  to  the  use  of  a  spring  balance, 
but  the  student  ought  to  know  that  the  balance  is  graduated 
by  means  of  weights.  Similarly,  I  should  not  object  to  a 
student  using  an  ampere-meter  or  voltmeter ;  but  I  should 
expect  him  first  to  know  something  of  the  nature  of  the  elec- 
trical quantity  to  be  measured  in  each  case,  of  the  standard 
experiments  to  which  the  readings  of  the  instruments  must  be 
ultimately  referred,  and  of  the  extent  of  the  errors  to  which 
the  readings  are  liable.  Then  I  would  allow  the  use  of  the 
apparatus  as  I  would  allow  logarithms  or  integrating  machines, 
simply  as  labour-saving  appliances.  The  question  of  the 
desirability  of  using  a  resistance  box  has  been  raised.  If  the 
student  is  acquainted  only  with  the  outside  of  the  ^box  he  cer- 
tainly ought  not  to  use  it ;  but  if  he  knows  how  the  coils  within 
are  connected,  that  an  ohm  is  the  resistance  of  a  certain  column 
of  mercury  under  certain  conditions,  that  this  resistance  or 
any  multiple  of  it  can  be  imitated  in  German  silver  or  other 
wire,  and  that  the  bobbins  in  the  box  contain  such  copies  of 
the  ohm  or  its  multiples,  then  he  is  in  a  position  intelligently 
to  use  the  box,  and  it  is  not  necessary  that  he  should  himself 
have  adjusted  the  coils  any  more  than  that  he  should  have 
fitted  the  brass  plugs  or  polished  the  case. 

A  good  deal  has  been  said  about  the  use  by  drawing  office 
students  of  "  engineering  formula1  "  where  I  represents  the 
length  in  feet,  d  the  diameter  in  inches,  T  the  tensile  strength 
in  pounds  per  square  inch,  and  W  the  safe  load  in  tons.  No  one 
will  question  the  value  of  well-designed  formuhe  in  the  every- 
day work  of  the  drawing  office  as  a  labour-saving  appliance, 
but  I  question  very  much  whether  anyone  responsible  for  the 
design  of  a  structure  should  be  allowed  to  use  formula:  unless  he 
is  able  to  deduce  them  for  himself.  To  see,  as  I  have  seen,  a 
practical  man  in  doubt  whether  it  is  this  or  that  formula  which 
is  applicable  to  the  case  before  him  is  sufficient  evidence  of  the 
desirability  of  never  allowing  a  student,  at  any  rate,  to  use  a 
formula  the  meaning  of  which  he  does  not  grasp. 

It  seems  to  me  that  the  use  of  such  apparatus  as  that 
described  by  Trof.  Ayrton  and  Mr.  Haycraft  is  simply  pander- 
ing to  the  popular  demand  for  practical  results.  The  student, 
on  entering  the  physical  laboratory,  is  to  be  impressed  during 
the  first  week  with  the  importance  of  the  results  which  his 
unskilled  hands  are  to  obtain,  and  "  determinations "  which 
occupied  masters  of  research  during  years  of  patient  work  arc 
to  be  made  by  the  student  with  still  greater  accuracy  in  a 
few  minutes.  Certainly,  the  Central  Technical  College  affords 
the  royal  road  to  learning,  and  its  training  must  be  of  in- 
calculable value  in  practical  life.  But  is  not  the  work  of  the 
same  character  as  the  wonderful  maps  we  used  to  trace,  or  the 
French  lithographs  of  architectural  or  mechanical  drawings, 
which  we  used  to  copy  when  we  were  small  boys  at  a  private 
school  ?  When  a  boy  who  lias  gone  through  a  course  of 
automatic  labour-saving  experiments  finds  himself  face  to 
face  with  a  practical  problem,  which  he  has  to  think 
out  for  himself  and  solve  practically  with  scarcely  an\ 
of  the  resources  of  the  physical  laboratory  at  his  com- 
mand, and  no  one  to  make  his  connections  for  him,  will  the 
labour-saving  apparatus  avail  him  much  /  Will  not  a  few  old 
fashioned  experiments  with  jam  jars  and  sawdust,  and  bits  of 
cupper  and  zinc,  and  tangent  galvanomotern  and  so  forth  have 
done  more  to  develop  self-roliauce  and  resource  ?   I  believe  that 


all  this  is  corrected  later  on  in  the  course  of  Physics  at  the 
Central  Technical  College  ;  but  the  question  in  hand  is  that  of 
a  particular  experiment. 

Finally,  does  the  experiment  described  by  Prof.  Ayrton  and 
Mr.  Haycraft  serve  the  purpose  of  making  the  mechanical 
equivalent  of  heat  a  "  real  thing  "  to  the  student?  Does  it  appeal 
more  to  his  reason  than  the  "  magic  mirror  "  or  the  automatic 
fortune  teller  ?  Is  it  possible  to  conceive  of  a  student  who  is 
unable  to  gain  a  clear  idea  of  the  mechanical  equivalent  of  heat 
from  Paimford's  experiment  of  boring  the  cannon,  and  who, 
nevertheless,  can  appreciate  the  relations  between  the  ordi- 
nary electrical  units  and  the  British  gravitation  units  usually 
employed  in  stating  the  mechanical  equivalent  of  heat? — 
Yours,  ifec,  J. 

[We  have,  contrary  to  our  usual  practice,  inserted  the  above 
letter  anonymously,  as  the  writer  has  good  and  sufficient 
reasons  for  not  wishing  to  write  over  his  own  signature. — 
Ed.  £.] 


LEGAL   INTELLIGENCE. 


Collier  Audible    Telephone   Syndicate  (Limited). 

Mr.  S.  Wheeler,  the  Official  Receiver,  has  issued  a  summary  of  the  affairs 
in  this  liquidation.  A  winding-up  order  was  made  on  July  19th  last.  The 
nominal  capital  of  the  Syndicate  (which  was  formed  in  1891  to  purchase 
and  further  develop  the  patent  rights  of  Mr.  Arthur  Thomas  Collier  for 
an  improved  audible  telephone,  and  to  carry  on  a  telephone  and 
electrical  manufacturing  and  supply  company")  was  £9,000  in  £100 
Ordinary  shares.  The  Loudon  and  Colonial  Finance  Corporation 
(Limited) — now  in  voluntary  liquidation — were  the  promoters  of  the 
syndicate,  Mr.  Harry  Seymour  Foster,  M.P.,  being  one  of  the  sig- 
natories. The  purchase  price  was  fixed  at  £6,000.  satisfied  by  the  issue  of 
60  Ordinary  shares  as  fully  paid.  £350  in  cash  was  also  to  be  paid  to  the 
vendor  in  respect  of  certain  outlay.  It  was  agreed  that  the  promoting 
corporation  should  provide  offices  and  pay  all  expenses  down  to  the 
first  allotment  of  shares,  in  consideration  of  which  the  Corpora- 
tion should  receive  30  of  the  60  shares  allotted  to  the  vendor, 
the  vendor  to  be  managing  director  at  a  minimum  remuneration  of 
£400  per  annum,  and  to  have  entire  personal  control  and  super- 
intendence of  all  experiments  for  perfecting  the  inventions.  Appli- 
cations for  24  shares  were  received,  representing  £2,400  of  capital, 
and  six  shares  were  subscribed  for  and  allotted  shortly  afterwards,  so  that 
the  30  shares  have  been  fully  paid  up.  The  syndicate's  operations  appear  to 
have  consisted  almost  exclusively  of  experimental  work  in  connection 
with  the  vendor's  inventions,  which  soon  absorbed  the  capital,  the  Cor- 
poration providing  further  pecuniary  assistance.  A  second  prospectus, 
inviting  subscriptions  for  an  issue  of  £4,000  debentures  bearing  interest  at 
10  per  cent,  per  annum,  resulted  in  £1,000  being  taken  up  by  the  Corpo- 
ration at  90  per  cent.  Pending  the  placing  of  the  balance  a  loan  of  £1,000 
at  10  per  cent,  was  raised  from  a  concern  called  the  Trustee  Industrial  and 
Investment  Corporation  (Limited),"  upon  security,  and  the  whole  £4,000 
debentures  had  been  taken  up.  On  August  10.  1S92,  a  new  Company  was 
registered  under  the  title  of  "The  Collier-Marr  Telephone  and  Electrical 
Manufacturing  Company  (Limited),  which  took  over  the  assets  of  the 
syndicate  as  a  going  concern,  the  consideration  being  £50,000,  payable  as 
to  £46,000  in  shares  and  £4.000  in  cash.  Mr.  J.  J.  Graham  and  the  Cor- 
poration were  the  promoters  of  the  new  company,  and  various  agreements 
were  entered  into  with  Mr.  Graham  with  reference  to  the  promotion. 
By  the  first  of  these  agreements  Mr.  Graham  was  to  procure  underwriting 
tor  £40,000  of  shares  in  the  new  company,  and  was  to  bear  all  the  costs 
and  expenses  of  the  promotion,  the  consideration  being  the  sum  of  £10.000 
in  cash  and  £5,000  in  shares  of  the  new  company.  The  I  lorporation  agreed 
to  underwrite  or  procure  underwriting  [or  one  half  of  the  amount  of 
£40,000,  in  consideration  of  receiving  from  Mr.  Graham  a  moiety  of  all 
profits  divisible  under  Ids  agreement.  Difficulties  appear  to  have  arisen  in 
procuring  underwriting  contracts  for  £40,000,  and  that  sum  was  reduced  to 
£10,000.  Supplementary  agreements  were  entered  into  between  the  Syndi- 
cate,, the  promoter,  and  the  trustee  for  the  new  company,  modifying  the 
purchase  consideration  to  be  paid  to  the  Syndicate  and  the  consideration 
to  i,e  paid  the  promoter!     The  Syndicate  went  into  voluntary  liquidation 

in    October,   1892,    and    Mr.  G.  D.  [ngall    was    appointed    liquidator,  which 

position  be  resigned  in  April,  1894,  and  Mr.  Byron  Davies  was  appointed 

I  iv    the   LarehoMers  in  hi-  place,  and  continued  to  act  until  the  date  of  the 

order   for   compulsory  winding-up.    The   Syndii     <■     accounts  show  an 
■   i  imated  bui  plu    I  uibjei  I    to  re  di  at  i  a   ai  tei   ma  of  the 

Company,    abject   I  t  of  Liquidation,  of  £25,611  labilities 

being  only  about  £645       This   statement,  says   the   i1  i.  can 

not  be  taken  i    i  rrectlj  repp   enti;     the  posi  ton  of  the  Syndicate,     Be 

adds  that  there  are  mattei    in  i  mi ion  with  tl aducl  of  the  I 

of  the  Syndicate,  and  of  the  voluntary  Liquidation,  which  require  further 
■Hon      The  Syndicate  went  in  [uidatiou  for  the  pur 

1  tl  seta,  and    the  cause  of 

ii     present   in  Olvencj  i    attributed  to  an  undei  estimate  on  the  part   ol 

Mi.  Man   and  the  Director!   ol   the  amount   ol  cash  required  to  pay  the 

creditors  in  full,     h  would  appear  that  the  promoters  of  the  Collier  Marr 

:■  took  three-fourths  ol  In  msideration  receivable  by 

the  Syndicate  on  tin'  sale  ot  it.s  assets. 
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CLAYTON  AND  SHUITLEWORTH'S  ENGINES. 

At  the  recent  Smithfield  Club's  show  Messrs.  Clayton  and  Shuttle- 
worth  had  on  view  an  oil  engine  which  attracted  considerable 
attention  from  its  compactness  and  solidity.  This  engine  we  illus- 
trate below.     These  oil  engines  are  made  by  Messrs.  Clayton  and 


engine  is  effected  in  a  simple  manner,  as  follows  :  The  small  oil 
pump  and  the  vapour  valve  are  both  worked  off  the  same  vertical 
lever,  which  is  actuated  by  means  of  inertia  or  a  "  hit-and-miss " 
governor.  When  the  engine  begins  to  run  too  fast  the  governor 
fails  to  move  this  lever,  and  consequently  not  only  is  the  oil  supply 
to  the  vaporiser  stopped,  but  one  or  mure  charges  of  vapour  to  the 
cylinder  are  completely  cut  out.     This   simple   arrangement  has 


Tyrrell  and  Deed's  Patent  Qi 


tor,  with  Automatic  Expansion. 


Shuttleworth  in  various  sizes,  and  work  on  the  well-known  Otto 
cycle.  The  following  gives  a  general  idea  of  their  method  of 
working  : — - 

The  oil  to  be  used  is  contained  in  a  separate  square  tank,  placed 
in  any  convenient  position,  but  preferably  underneath  the  vaporiser. 
From  this  tank  the  oil  is  pumped  automatically  to  a  sufficient 
height  to  enable  it  to  fall  by  gravitation  into  the  vaporiser,  which 


New  Type  of  Oil  Engine,  made  by  Messrs.  Clayton  and  Shuttleworth. 

been  found  very  effective,  even  under  the  somewhat  severe  test  of 
driving  a  dynamo  onnected  direct  with  several  incandescent  lamps. 
The  engine  speed  can  be  varied  at  will  almost  instantaneously, 
within  reasonable  limits,  while  running.  Efficient  means  of  lubri- 
cation are  provided  for  all  weiring  surfaces,  and  altogether  the 
engine  has  been  carefully  designed,  and  is  of  excellent  finish  and 
workmanship. 


Long  stroke  Engine  for  Electric  Lighting. 


is  bolted  on  to  the  end  of  the  cylinder.  A  small  gauge  glass  above 
the  vaporiser  enables  anyone  to  see  at  a  glance  the  amount  of  oil 
being  used.  The  vaporiser  is  so  constructed  that  the  oil  is  con- 
ducted over  a  cylindiical  heated  surface,  by  which  it  is  converted 
into  vapour,  and  admitted  to  the  back  end  of  cylinder.  Here 
it  is  mixed  with  atmospheric  air,  compressed,  and  fired  by  means 
of  an  ignition  tube,  kept  at  a  red  heat  by  means  of  a  simple  form  of 
blow  lamp,  no  timing  valve  being  necessary.    The  governing  of  the 


In  addition  to  the  oil  engine  above  described,  there  was  also  on 
view  one  of  Messrs.  Clavton  and  Shuttleworth's  lixtd  expansion 
condensing  or  non-condensing  steam  engines  of  the  long  stroke 
type,  to  which,  for  electric  lighting  purposes,  is  usua'ly  fitted 
Tyrrell  and  Deed's  patent  governor,  with  automatic  expansion 
gear,  of  which  an  illustration  is  also  given.  Very  little  description 
is  required  to  explain  the  working  of  this  engine.  Reference  to 
the    illustration   will  show  that  it  is  of  the  horizontal  type,  with 
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balanced  disc  crank  and  steel  pin,  one  end  of  the  crank  shaft  being 
carried  in  a  bearing  on  the  bed-plate,  and  the  outer  end  in  a 
plummer  block  resting  on  a  brick  or  stone  pier,  or  in  the  wall  of 
engine  house,  aa  maybe  most  desirable.  Several  of  this  type  of 
engine,  fitted  as  above  described,  are  driving  electric  lighting 
installations  most  satisfactorily.  These  engines,  beingerected  upon 
a  cast-iron  bed-plate,  are  very  easily  fixed  in  position,  and  occupy 
but  little  space.  The  cylinder  and  steam  chest  are  efficiently  pro- 
vided with  drain  cocks  and  pipes.  All  covers  are  easy  of  access,  to 
enable  the  piston  with  the  slide  and  stop  valves  to  be  readily 
removed  for  examination.  The  lubrication  of  all  wearing  surfaces 
has  also  been  well  considered. 

The  same  firm  have  proved  by  repeated  experiments  that  it 
is  impossible  to  adjust  a  single  slide  valve,  so  as  to  cut  off 
the  steam  early  in  the  stroke  of  the  piston  without  hindering 
the  free  escape  of  the  exhaust  steam,  thus  causing  back  pres- 
sure and  consequent  loss  of  power.  They  therefore  employ  in- 
dependent slide-valves,  one  for  admitting  and  exhausting  the 
steam,  the  other  for  cutting  off  the  supply  of  steam  at  any  desired 
point  of  the  stroke.  In  Tyrrell  and  Deed's  patent  automatic 
expansion  the  throttle  valve  is  entirely  dispensed  with,  the  steam 
entering  the  steam-chest  at  full  boiler  pressure.  The  speed  of  the 
engine  is  thus  controlled  directly  by  the  governor,  which  as  it  rises 
lifts  the  die  in  the  link,  reducing  the  travel  of  the  expansion  valve, 
thus  cutting  off  the  supply  of  steam  earlier  in  the  stroke  whenever 
the  speed  tends  to  increase.  The  vertical  movement  of  the  governor 
is  steadied  by  the  compression  of  the  air  underneath  the  small  piston 
seen  in  the  illustration  within  the  brass-lined  cylindrical  recess  in 
the-central  weight.  This  governor  is  claimed  to  be  so  proportioned 
as  to  be  nearly  isochronous,  practically  the  same  speed  being  main- 
tained under  extreme  variations  of  load.  In  electric  lighting,  where 
uniformity  of  speed  is  most  essential,  this  governor  has  been  found 
to  work  well. 


TRADE  IN  1894. 

Mr.  Burns,  the  agent  for  the  Delaware  Hard  Firre  Company, 
reports  that  the  past  year  has  been  one  of  continual  progress  in  the 
sale  of  the  Company's  specialities,  and  that,  owing  to  increased 
demand,  extended  warehouse  accommodation  has  had  to  be  pro- 
vided for  the  large  stock  needed  to  execute  orders  promptly. 
Stocks  of  sheets,  rods,  and  tubes  are  now  very  large,  and  extra 
attention  can  now  be  given  to  orders  for  washers  and  special  shapes. 

The  Manchester  Edison  Swan  Company  report  an  exceptionally 
busy  time  for  the  past  year.  Important  installations  have  been 
carried  out  by  the  Company,  induding  the  complete  contract  for 
the  central  station  of  the  Altrincham  Electric  Supply  (Limited), 
tin-  alternators  used  being  of  the  Company's  own  make.  A  large 
switchboard  has  been  supplied  to  the  Bolton  Corporation  for  central 
station  use.  A  large  number  of  private  installations  have  also  been 
completed,  and  in  the  Manchester,  Birmingham,  and  Oldham  dis- 
tricts contracts  fur  the  lighting  of  shops,  hotels,  warehouses,  mills, 
Ac,  mule  a  large  total.  The  contracts  already  secured  for  1895 
show  a  largely-increased  demand  for  the  electric  light  in  the  dis- 
tricts in  which  the  Company's  operations  are  chiefly  centred. 

The  patent  Duplex  Upright  Tubular  Boilers,  for  which  Messrs. 
J.  Weeks  and  Co.,  of  King's  road,  Chelsea,  London,  have  for  so  many 
years  been  renowned,  have  during  the  past  year  met  with  even  greater 
success  than  in  previous  years.  In  the  long  list  of  testimonials 
from  actual  users,  which  has  been  forwarded  to  us,  the  owners  or 
managers  of  the  principal  gardens  of  England  (both  public  and 
private)  express  their  satisfaction  with  these  boilers.     For  heating 

purposes,  and    especially  for  hot  house  work,  these  In  ilers  have   an 

exceptional  re< I. 

Messrs.    WlLLANS  and    P,OBINSON   report   thai  the   output  of   the 

Willans  engine  still  continues  to  increase,  the  orders  during  1894 
having   exceeded   all   previous  years.    The  following  figures  are 

mi, 'i     i  in 

Will, in  "il  in  1091       11,000  II. i'. 

Ditto  - i  1892      14,300    „ 

Ditto  ditto  1893      18,950    „ 

Ditto  ditto  1894      26  i 

Much  of  thi    powei   is  for  central  station  work,  both  municip 

company.     The  orders  received  froi foi  m  amount 

to  aboul  5,660  u  p.,  and  aboul  1,860  ol  thi  is  foi  itations  where 
Lhe  Willan  dread}  in  use;  and  those  for  public  com- 

panies to  aboul  9,000,  all  of  which   is  for  i         i  ris  using 

\\  Man     Bngim  VJnong  ral     ital  ion   ordi  i     i  eceh  ed 

For  *  w  ■     .i 

1'ity  oi  I ion  (additions),  6,600  :   Keni  ingtou  and  Kni  [hi  ibridge 

Companj  (additions),  360;  Liverpool  Company  (additions),  600 ; 
Norwich  Companj  (additions),  270  Birmingham  Company  (addi 
tions),  300  .  <  inelsen  Company  (additions  i,  06  i, 


For  Corporations. — Blackburn,  560  H.p.  ;  Edinburgh,  1,750; 
Sunderland,  354;  Yarmouth,  420;  Cheltenham,  liGO  ;  Brighton 
(additions),  000  ;  Glasgow  (additions),  720  ;  Aberdeen  (additions), 
400  ;  Tunbridge  Wells,  300  ;  Whitehaven  Town  and  Harbour  Trust 
additions),  120. 

The  largest  of  these  orders  (that  for  the  City  of  London  Com- 
pany) includes  eight  engines  of  700  h.p.  each  (ordered  through  the 
British  Thomson-Houston  Company)  to  be  coupled  direct  to 
Thomson-Houston  alternators  running  at  300  revolutions  per 
minute.  So  far  as  we  know  these  are  the  largest  high-speed  engines 
yet  used  for  electric  lighting,  the  largest  hitherto  used,  we  believe, 
being  Willans  engines  of  300  H.r.,  running  at  350  revolutions  per 
minute.  Among  other  lighting  and  power  station  orders  the  fol- 
lowing may  be  mentioned  : — Liege  Lighting  (Belgium),  390  H.  P. ;  St. 
Petersburg  Lighting,  000  ;  Caen  Lighting  (additions),  250  ;  Liege 
Electric  Tramways,  720  ;  Dutch  State  Railways  (additions),  120. 

In  addition  to  the  above  a  large  number  of  Willans  engines  pre- 
viously on  order  have  been  completed  and  supplied  during  the 
year,  including  those  for  the  Local  Authorities  of  Nottingham, 
650  H.P.  ;  Bradford  (additions),  200;  Dewsbury,  450;  Bristol 
(additions),  300  ;  Hampstead,  800  ;  St.  Pancras  (additions),  400  ; 
the  Hove  Company  (additions),  200  :  Rotterdam  Lighting,  400  ; 
Biarritz  Lighting,  180  ;  and  ('lasgow  Post  Office,  240.  The  horse- 
power of  engines  ordered  for  public  lighting  in  London  alone 
amounts  to  7,900,  while  that  put  in  operation  there  reaches 
1,200.  About  13,000  h.p.  of  the  engines  ordered  is  for  customers 
who  are  already  users  of  the  Willans  engine. 

For  electric  traction,  about  which  so  much  interest  is  now  excited, 
orders  have  been  received  for  engines  for  the  Liege  tramway, 
which  will  not  be  the  first  Willans  engines  to  be  used  for  this 
purpose.  Three  engines  of  200  h.r.  each  have  been  running  the 
tramway  in  Hobart,  Tasmania,  for  the  last  two  years  with  success, 
and  several  important  orders  are  pending  in  England. 

Many  orders  for  smaller  engines  for  mill  work,  for  driving  mining 
stamps,  electric  lighting  in  mines,  and  private  installations,  and  for 
driving  air  compressors,  have  been  received.  The  compressors  are 
also  Willans  engines,  direct  driven,  and  modified  so  as  to  work  as 
pumps  instead  of  motors.  Messrs.  Willans  and  Robinson  are  also 
building  two  engines  of  1,400  h.p.  each  to  drive  the  dynamos  .upon 
two  electric  locomotives  on  the  Heilmann  system,  now  being  con- 
structed in  France.  These  engines  are  of  special  design,  owing  to 
the  small  space  available  and  the  small  weight  allowed.  They  will 
run  a1;  400  revolutions  per  minute.  The  firm  have  recently  pur- 
chased a  site  of  about  25  acres  at  Itugby,  upon  which  they  propose 
to  commence  the  erection  of  branch  works  to  deal  with  the  heavier 
class  of  work,  and  so  relieve  the  shops  at  Thames  Ditton,  which 
have  for  a  long  time  been  overtaxed. 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  thr  above  heading  mtut  reach  the  Office 
not  later  than  first  post  Tliursday  morning.  New  Catalogues, 
Prici   Lists,  and  similar  matter  sliould  be  sent  early  in  the  week,  I 

IM  MEDIATE.  The  1895  (thirteenth )  edition  of  "  THE  ELECTRICIAN  " 
ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  is  in  active  pre- 
paration, and  will  shortly  be  ready.  Subscription  and  advertisement 
orders  should  be  sent  in  immediately.  In  addition  to  the  old  well  known 
features  of  the  book,  which  will  bs  brought  up  to  date,  a  quantity 
of  new  and  useful  matter  will  be  added,  rendering  the  book  more 
than  ever  indispensable  to  the  Electrical,  Engineering-,  and  Allied 
Trades.  Alterations  to  existing'  entries  and  New  Names  must  be  sent 
in  forthwith,  and  the  Publisher  requests  that  those  who  have  received 
the  circulars  relating  to  the  new  edition  will  return  them  corrected 
at  once. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  B  Phb  Electi   oian"  Skuies  can 

,'.  n  ordireet  frcm  tin  Publishing  (>jKccs: — 

Laboratori  Nun-  wn  Forms.  With  the  above  title,  we  have  m 
the  press  a  jet  ol  Elementary  (now  ready)  and  ixlvanoed  Exercises  (road] 
shortly)  for  use  in  Electrical  Engineering  classes,  These  have  been 
prepared  in  I*r.  J.  A.  Fleming,  and  will  be  found  of  great  service  to 
t  .  Demonstratoi  ,  and  Students.    The  object  ol  tui     oriea  is  the 

Having  of  the  time  of  the  teacher  and  hi  &  record 

oi  the  work  done  by  the  student.    A  full  prospectus  can  be  obtaiui 
free, 

"I'.M.  ■!::;(-  Lamps  and  Electric  Lighting,"  bvProf.J.  A.  Fleming, 
M  \  .  I>.S,-.,  F.K.S.,  i-  now  ready.  The  nook  is  hand  omel]  bound, 
Mini  lull  of  original  ilk  6d„  post 

free.      Pi      |  I  tree. 

"Elrotbii  Motivi  Powkr."  \  new  work,  l>y  Mr,  Albion  T.  Snell, 
v  ii  li  this  title,  i  jusl  out,  containing  the  latest  ini 
the  application  of  electric  onerg]  to  mining  and  gem  i  immiini 
.  in  which  the  author-has  had  much  experience.  Thobook  it  well 
printed,  on  good  paper,  and  contains  so 230  illustrations,  a  large  pro- 
portion ol   whioh  have  1 n  specially  made  foi   the  book,     l"i i.    | , 

1  IK). 

"  THI     V.RTOI     I  i  ' '.ii'    Si  i-w;  \  i  io\  o*l    Mini  ■.."      \      i    . 

of  Dr.  Gop     I  in.,  i»i.  post  in . . 
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TENDERS  I  n  \  1 1  i:i>. — The  Metropolitan  Asylums  Board  require 
tenders  for  the  supply  and  running  of  mains,  and  the  wiring  of  the: 
buildings  and  grounds  of  the  North- Western  Fever  Hospital, 
Haverstoak  Hill,  London,  N.W.  Some  further  particulars  are 
given  elsewhere,  and  sealed  tenders  must  be  sent  in  by  eleven 
o'clock  on  Thursday,  January  -4th.  Mr.  T.  Duncombe  Mann  is 
clerk  to  the  Hoard,  Norfolk  House,  Norfolk-street,  London,  W.C. 

Mr.  .1.  Bateson,  of  10,  Primrose-street,  Nelson,  invites 

tenders  for  the  lighting  of  Stanley-street  chapel,  Nelson,  by  elec- 
tricity.    Tenders  must  be  in  by  the  18th  inst. 

Tenders  Accepted.  The  tender  of  the  New  British  Electrical 
Installation  Contractors  (Limited)  has  been  accepted  for  wiring  and 
fitting  for  the  electric  light  the  gas  testing  offices,  portions  of  the 
police  stations,  &c,  for  the  Worcester  City  Council,  at  £21,  5s. 
This  was  the  only  tender  received. 

The   tender    of    Messrs.     Laurence,     Scott    and    Co. 

(Limited),  of  Norwich,  has  been  accepted  by  the  Yarmouth  Cor- 
poration for  the  lighting  of  the  Town  Hall  by  electricity  for  the 
sum  of  £418.     The  town  surveyors'  estimate  was  £'420. 

The  tender  of  Messrs.  New  and  Mayne  has  been  ac- 
cepted by  the  Aberdeen  Corporation  for  lighting  the  Municipal 
Buildings  by  electricity  for  the  sum  of  £"200. 

The  Stafford  Town  Council  have  accepted  the  tender  of 

the  Chloride  Electrical  Storage  Syndicate  for  the  supply  of  accu- 
mulators, at  a  cost  of  £822,  anCl  a  tender  from  the  Electric  Con- 
struction Company  has  also  been  accepted  for  the  sum  of  £524.  18s. 
for  plant. 

Appointments. — Mr.  A.  S.  Giles  has  been  appointed  borough 
electrical  engineer  at  Blackburn,  at  a  salary  of  £200  per  annum. 
Mr.  Gilbert  Dell,  who  was  for  some  time  at  the  Bristol  Elec- 
tricity Works,  has  been  selected  for  the  post  cf  assistant  to  Mr. 
C.  H.  Wordingham,  the  City  electrical  engineer  of  Manchester,  out 

of  108  applicants. Mr.  W.J.  Hope  Johnston  has  been  appointed 

by  the  Town  Council  engineer  to  the  Bedford  Electricity  Works,  at 
a  salary  of  £150  per  annum.  It  was  stated  that  Mr.  Medhurst's 
estimate  for  staff  salaries  was  £12.  12s.  per  week,  but  that  Mr. 
Johnston  estimated  to  be  able  to  work  the  station  efficiently  for 
£10.  10s. 

Vacant  Appointment. — The  Sunderland  Town  Council  invite 
applications  for  the  appointment  of  an  assistant  electrical  engineer 
at  a  salary  of  £120  per  annum.  Some  particulars  are  given  in  our 
advertisement  columns,  and  applications  must  be  sent  in  not  later 
than  5  p.m.  on  Wednesday,  the  2.'!rd  inst.,  to  Mr.  F.  M.  Bowey, 
Town  Clerk,  Town  Hall,  Sunderland. 

Partnership  Dissolved. — The  partnership  between  Messrs. 
E.  H.  Berry  and  P.  C.  Pope,  carrying  on  business  under  the  style 
or  linn  of  E.  II .  Berry  and  Pope,  as  electrical  engineers  and  con- 
tractor.*, at  Burnley,  has  been  dissolved  by  mutual  consent  as  and 
from  the  24th  day  of  December,  1804.  The  business  will  be  carried 
on  by  Mr.  E.  H.  Berry  under  the  old  title. 

New  Firms  —Messrs.  F.  A.  Glover  and  Co.  have  just  commenced 
business  at  07,  Oueen  Victoria-street,   London,  E.G.,  as   electric 

light  engineers  and  contractors. Messrs.  Ellis  and  Ward,  who 

have  both  been  connected  with  the  Brush  Company  in  London, 
have  commenced  business  at  113,  Edmund-street,  Birmingham, 
where  they  are  acting  as  agents  for  the  Brush  Company  in  that 

district. Under  the  title  of  the  Lister  Electric  Light  and  Power 

Manufacturing  Company',  Mr.  W.  J.  Lister  has  added  an  electrical 
branch  to  the  engineering  and  ironfounding  business  established 
in  1 S20  at  Dursley,  Gloucestershire. 

Change  of  Address.—  Mr.  Jame3  Swinburne's  new  address  is 
<*>(>,  Victoria  street,  Westminster,  S.W.,  instead  of  4,  Hatherley- 
road,  Kew-gardens. 

Bankruptcy. — A  first  dividend  of  3s.  in  the  £  has  been  declared 
in  the  bankruptcy  of  Messrs.  Young  and  Buss,  wholesale  iron- 
mongers, of  18,  Blandford-street,  Baker-street. 

Messrs.  Drake  and  GoBHAM.-  This  firm  have  secured  the  con- 
tract for  the  electric  lighting  of  the  new  County  Technical  Institution 
Buildings,  Stafford,  in  competition.     There  are  to  be  about  .'100 

lights. 

The  Elmore  Copper  Companies.  — It  is  satisfactory  to  learn 
that  the  Elmore  Companies  have  been  officially  notified  that  their 
nanus  have  been  placed  upon  the  list  of  contractors  to  Her 
Majesty's  India  <  illice  for  the  supply  of  copper  tubes,  copper 
cylinders,  and  copper  tape,  such  as  is  used  in  the  manufacture  of 
cartridge  cases  and  for  electrical  purposes.  We  hope  this  may 
prove  a  turning  point  in  the  fortunes  of  these  undertakings. 

iiar  Construction  Company  (Limited).  On  Saturday  last 
Sir  Daniel  Cooper,  Bart.,  Chairman  of  the  Company,  entertained 
the  stall'  and  employes  to  dinner  at  the  Victoria  Hotel,  Wolver- 
hampton, and  during  the  evening  an  address  was  presented  to  Mr. 
Emile  <  iarcke  on  the  occasion  of  the  expiry  of  his  agreement  an 
Managing  Director  of  the  Company. 


Oil  Filters. — No  more  useful  device  is  to  be  found  in  a  well- 
appointed  ongino  or  machinery  room  than  a  well  made  oil  filter  for 
refining  the  dirty  oil.  On  the  scire  of  economy  alone,  this  useful 
apparatus  is  welcomed,  and  its  advantages  on  the  score  of  cleanli- 
ness are  manifest.  Messrs.  W.  11.  Willcox  and  Co.,  who  are  well 
known  as  makers  of  and  dealers  in  all  kinds  of  engineers'  stores, 
have  placed  upon  the  niirket  a  new  patent  oil  filter,  which  is 
claimed  to  possess  many  advantages.  U  is  cheap,  ranging  from 
£2.  10s.  for  a  6-gallon  filter  to  £4.  10s.  for  a  20  gallon.  It  is  self- 
filtering,  and  no  steam  is  required.       On  the  illustration  below,  A 


jfz\- 


shows  the  clean  and  B  the  dirty  oil  chambers,  F  shows  the  filtering 
material,  and  11  and  I  the  clean  and  dirty  oil  tap3.  Many  of  these 
filters  have  been  supplied  to  the  Government  departments,  as  well 
as  to  several  of  the  principal  electric  lighting  stations,  where  they 
have  been  tested  and  have  shown  a  great  saving  of  oil,  especially 
where  the  oil  is  caught  as  it  comes  from  dynamo  bearings.  For 
gas-engine  plants  an  oil  filter  will  always  be  found  useful,  as  a 
considerable  proportion  of  the  waste  oil  can  thus  be  saved.  Fitted  on 
a  suitable  bracket,  the  filters  are  easily  kept  in  order.  The  filtering 
material  can  be  renewed  (this  should  be  done  annually).  The 
construction  of  the  filter  here  illustrated  eliffers  somewhat  from 
those  already  in  the  market,  as  the  dirty  oil  is  put  into  the  outer 
chamber,  and  is  filtered  by  gravitation. 

May's  Speed-Cointer  and  Chronograph. — We  illustrate  here- 
with May's  patent  speed  counter  and  chronograph,  which  is  intro- 
duced by  Messrs.  O.  Berend  and  Co.,  of  Gl,  Fore-street,  E.C.  The 


and  Chronograph, 


instrument  is  non-magnetic,  and  indicates  revolutions  and  time  to 
the  fifth  of  a  second.  The  speed  counter  has  the  advantages  of  May 's 
revolution  counters,  and  is  fitted  with  automatic  adjustment  of  the 
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figures  (right  or  left)  for  reading  and  indicating  the  direction  in 
which  the  spindle  rotates.  The  instrument  will  also  serve  as  a 
tachometer  for  measuring  and  determining  irregular  speeds, 
as  a  large  number  of  successive  and  short  measurements  can  easily 
and  quickly  be  taken.  As  the  works  of  the  chronograph  are  non- 
magnetisable,  readings  are  absolutely  correct  when  taken  from  a 
dynamo  or  electric  motor.  Full  instructions  for  use,  which  are 
simple  and  easily  understood,  are  sent  out  with  each  instrument. 

"  Commudine." — Messrs.  Mavor  and  Coulson  send  us  a  sample 
bottle  of  a  new  preparation  for  cleaning  dynamo  and  motor  com- 
mutators. They  believe  it  is  the  only  article  made  for  the  purpose, 
and  claim  that  it  removes  greasy  oxide  with  the  greatest  facility,  and 
does  not  foul  the  brushes  or  injure  the  insulation  between  the  seg- 
ments, and  allows  the  commutator  to  develop  a  hard  surface  not 
liable  to  abrasion.  The  label  on  the  bottle  informs  us  that  the 
object  of  Commudine  is  to  ensure  clean  metallic  contact  ;  and,  with 
true  Scotch  caution,  it  is  stated  that  "should  the  commutator  b a 
badly  worn  it  should  be  turned  up  in  a  lathe,  as  it  is  not  pretended 
that  this  liquid  will  restore  a  badly- worn  commutator  to  a  true 
condition." 

Code  Vocabulary. — As  the  result  of  a  decision  cr.me  to  at  the 
1890  meeting  of  the  International  Telegraph  Conference,  the  Inter- 
national Bureau  at  Berne  were  intrusted  with  the  preparation  of  a 
vocabulary  of  words  for  use  in  code  telegrams  passing  between  Euro- 
pean countries,  to  become  obligatory  three  years  from  the  date  of 
publication.  This  vocabulary  has  now  been  issued,  and  contains 
over  250,000  words.  A  copy  may  be  inspected  on  application  and 
presentation  of  business  card  at  the  Information  Department  of  the 
London  Chamber  of  Commerce,  Botolph  House,  Eastcheap,  E.C. 

"The  Engineering  Magazine." — The  contents  of  the  January 
number  of  this  magazine  (now  ready)  will  be  found  not  to  fall 
behind  those  of  its  predecessors  in  variety  and  interest.  The 
articles  include  the  following  : — "Silver  Coinage  Historically  Con- 
sidered," by  H.  D.  McLeod  ;  "Modern  Theories  as  to  Electricity," 
by  Prof.  H.  A.  .Rowland  ;  "The  Drainage  System  of  the  Valley  of 
Mexico,"  by  the  Hon.  M.  Romero  ;  Practical  Hints  for  City 
Officials — "The  Architecture  of  Municipal  Buildings,"  by  E.  C. 
Gardner,  and  "Planning  the  Site  for  a  City,"  by  Lewis  M.  Haupt ; 
"  Selecting  Motive  Power  for  a  New  Plant,"  by  Charles  E.  Emery; 
"  Plumbing  Trade  Schools  and  Their  Influence, "  by  E.  N.  G.  Le 
Bois  ;  "Laboratory  Training  for  Mining  Engineers,"  by  R.  H. 
Richards  ;  "Operating  Machine  Tools  by  Electricity,"  by  George 
Richmond;  and  "First  Principles  in  Architecture,"  by  William 
Henry  Goodyear.  Most  of  these  are  illustrated  in  the  splendid 
manner  which  has  placed  this  magazine  in  the  forefront  of  illus- 
trated periodicals.  The  extremely  useful  "Review  of  the  Indus- 
trial Press  "  is  extended,  and  contains  not  merely  a  list  of  articles 
and  publications,  but  abstracts  of  the  more  important  ones  (in 
many  instances  with  cuts).  The  European  edition  of  the  TSngim  i  r- 
ing  Magazine  is  published  at  1,  2  and  3,  Salisbury-ourt,  Fleet- 
street,  London,  E.C. ;  price  Is.  (post  free  Is.  lid.)  monthly,  or  12s.  6d. 
per  annum  (post  free). 

"Engineering  Diary,  1895."  -We  have  received  from  Messrs. 
Straker  and  Sons,  Bishopsgate-avenuo,  Camomile-street,  London, 
E.C,  a  useful  engineering  and  machinery  diary  compiled  by  Mr.  J. 
Stephen  Jeans.  The  diary  contains  a  mass  of  useful  information 
of  the  usual  diary  character,  in  addition  to  much  that  is  specially 
useful  to  engineers.      The  book  is  interleaved  blotting. 

Catalogue.  We  have  received  a  neat  pamphlet  catalogue  and 
price  list  of  the  wares  of  the  "Shawmut  "  Fuse  Wire  Company,  of 
Bo  :  ii,  I  S.A.  The  catalogue  is  well  illustrated  and  shows  a 
variety  of   fuses   lor  al!   classes  of   electrical   work,  ami   printed 

instructions  "  Mow  to  Use  Fuse  Wires"  are  also  given. 

Nt.w  STear's  (Jiir.  The  General  Electric  Company  send  us 
an  interesting  relic  of  bygone  days.  Years  ago,  when  lamps  and 
gas  were  u  d,  matchi  were  employed  For  kindling;  and  it  was  a 
common  practice  to  use  match  holders  such  as  that  which  i  -  been 
sent  us.  To  emphasise  the  anachronism,  tin'  well  known  trade 
mark  with  tie-  word  "Electrii  fcj  ia  neatly  printed  on  it. 
Perhaps,  however,  the  device  is  intended  lor  a  pinholder. 
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had  applied  for  it  during  thi  ourrenl  i tie 


Birkenhead. — Mr.  Shoolbred  has  been  requested  to  prepare 
and  submit  to  the  Finance  Committee  of  the  Town  Council  com- 
plete working  plants,  sections,  specifications,  conditions,  and  form 
of  tender  in  connection  with  the  erection  of  the  central  lighting 
station,  and  the  necessary  work  in  connection  therewith.  Tenders 
will  shortly  be  advertised,  the  Council  having  applied  to  the  Local 
Government  Board  for  powers  to  borrow  £18,424  for  the  purpose. 

Birmingham. — At  a  supper  given  to  the  employe's  of  the  Electric 
Tramway  route  by  the  Directors  of  the  Birmingham  Central  Tram- 
way Company,  Mr.  B.  J.  Round,  a  Director  of  the  Company,  said 
he  hoped  they  would  shortly  be  able  to  get  improved  batteries  to 
work  the  Bristol  road  cars  more  efficiently.  Whether  accumulators 
would  answer  or  not  he  could  not  at  present  say,  but  he  believed 
that  science  would  eventually  overcome  that  difficulty.  He  under- 
stood that  electric  cars  in  the  South  Staffordshire  district  had  been 
worked  at  a  cost  of  less  than  four-pence  a  mile,  and  if  they  could 
work  at  that  rate  it  would  be  the  salvation  of  the  electric  company. 

Bradford. — A  large  number  of  applications  have  been  made  for 
the  electric  light  during  the  present  winter  which  the  Gas  and 
Electricity  Sub-Committee  of  the  Corporation  have  been  unable  to 
grant,  as  the  motive  power  at  command  has  not  been  sufficient  to 
supply  current  to  present  consumers.  At  the  last  meeting  of  the 
Committee  proposals  were  considered  for  providing  new  engines 
at  the  electricity  works.  Willans  engines,  equal  to  a  total  of  1,020 
H.P.,  are  at  present  in  use,  and  it  is  probable  that  additional 
engines,  equal  to  about  800  H  P.,  will  be  required.  This  will 
involve  an  extension  of  the  works,  and  the  matter  was  ultimately 
adjourned  for  future  discussion. 

Brighton. — The  Post  Office  electric  call  system  is  to  be  extended 
to  Brighton.  Subscribers  will  be  able  at  any  hour  of  the  day  or 
night  to  obtain  the  services  of  Post  Office  messengers. 

Brighton  District. — The  village  of  Rottingdean  is  to  be  lighted 
by  electricity,  and  when  the  work  is  complete,  Ovingdean,  an 
adjacent  village,  is  to  be  connected  up. 

Bristol. — Although  the  Finance  Committee  of  the  Corporation 
have  decided  to  introduce  the  electric  light  into  the  Council  House, 
it  has  been  agreed  to  except  the  large  committee  room,  where  "  a 
handsome  gas  chandelier  is  fitted."  This  resolution  was  come  to 
"in  the  interests  of  history  and  art."  The  chandelier  is  to  be 
furnished  with  a  brand  new  set  of  burners. 

Burglary. — A  determined  attempt  to  ransack  the  works  of  the 
London  Electric  Wire  Company  was  frustrated  by  a  commissionaire 
named  James  Robison,  in  the  Company's  employ.  Unfortu- 
nately, in  defending  his  employers'  property,  the  man  was  seriously 
wounded,  and  was  unable  to  be  present  in  court  when  a  man 
named  Finn  was  charged  with  committing  a  felony  and  maliciously 
wounding.  The  prisoner  was  remanded  in  the  hope  that  two  men, 
his  confederates,  might  be  captured  and  brought  to  justice. 

Bury. — An  application  is  to  be  made  to  the  Local  Government 
Board  for  permission  to  borrow  £'.'>0,000  for  the  installation  of  the 
electric  light  in  the  borough. 

Chard. — At  the  Town  Council  meeting  last  week  Councillor 
Gawler  suggested  the  desirability  of  the  Council  acquiring  the 
Chard  reservoir,  a  sheet  of  water  about  70  acres  in  extent,  as  a 
recreation  place  for  the  town.  He  thought  the  water  might  be 
utilised  for  power  purposes  for  lighting  the  town  by  electricity. 
The  suggestion  was  favourably  entertained  ;  but  in  view  of  other 
mailers  pressing  for  immediate  attention  its  consideration  was 
deferred. 

Chester.     In  this  city  the  electric  lighting  question  is  exciting 

much  attention,  and,  in  order  that  citizens  shall  be  fully  acquainted 
with  the  various  systems,  tile  Chester  Chronicle  has  engaged  a 
special  commissioner  to  describe  the  leading  municipal  lighting 
.systems. 

Christmas  Tree  Lighting.  Electric  lamps  have  been  exten- 
sively used  in  tho  large  number  of  "Christmas  tree  entertain* 
mentV  held  recently,  much  to  the  enjoyment  of  the.  youngsters, 
whose  interest  in  the  proceedings  has  bj  this  means  been  consider 
ablj  in,-,  ised 

Church  inb  Chafei  L ing      Reference  was  made  in  our  last 

i  ue  to  the  lighting  of  St.  Peter's  Church,  Eaton-square.  When 
the  additions  and  alterations  to  the  edifice,  which  are  in  progress, 
are  completed  there  will  In-  an  equivalent  of  200  16  i-. p.  lamps 
fixed.    The  Boheme   ol    Ii  hting  i     from   the  Mr,   W, 

Howard  Tasker,  M.Inst.E.E ,  ol  Pembroke-road,  Kensington. 
The  contract  for  the  work  was  si  iredby  Mi  r«  Moody  Brothers! 
who   have  carried  out  the  work  under  Mr.  Tasker's  supervision. 

The  actual  lighta  an    pi I  so  as  to  be  hidden  from  the  eyes  ol 

the  oi  much  as  possible ;  and  the  hill  benefit  ol  the 

ng    po« ei   "i  i !"•   Bun oun  I  has  been   utilised. 

Tie    lighting    "i   the   beautiful  mo  tics   in  the  sinotuary  is  very 
effective.-  — Saul-street  Church,  Preston,  which  has  rei 
renovated  and  improved,  has  been    fitted  for  the  electric   light. 
The    firsl    plaoe    ol    worship    in    Leicester     to    which    the 
electric  light  has  been  supplied  is  the    Bishop-street    Wesleyan 


THE  ELECTRICIAN,  JANUARY  11,  1895. 


315 


Chapel,  where  134  16-C.p.  incandescents  are  to  be  substituted  for 
137  gas  burners  previously  in  use.     The  work  has  been  carried  out 

by  tin'  Corporation  under  the  personal  superintendence  of  its 
engineer,  Mr.  Colson. 

COMMISSION  OF  SEWERS  (LONDON).— At  the  meeting  of  the  Com- 
mission on  Tuesday  last  Mr.  Johnson  asked  if  the  Streets  Com 
raittee  had  considered  the  question  as  to  the  possible  reduction 
in  the  cost  of  the  public  lighting  of  the  City  streets,  and  in 
reply  Mr.  Burmester  .stated  that  certain  experiments  were  being 
made  in  a  system  differing  from  the  arc  lighting  now  in  vogue, 
which  it  was  hoped  would  prove  successful  and  more  economical 
than  the  present  system. 

CONDUITS.  —  We  are  asked  to  state  that  Mr.  F.  Bathurst,  repre- 
senting the  Interior  Conduit  and  Insulation  Company  of  New 
York,  will  shortly  be  introducing  that  Company's  system  of  con- 
duits into  this  country.  The  Company  is  well  known  in  America, 
and  has  been  responsible  for  the  larger  portion  of  the  conduit  work 
done  in  that  country.  Tn  Oermany  the  system  is  also  well  known. 
Mr.  liathurst's  present  address  is  14,  Greencroft-gardens,  South 
Hampstead,  N.W. 

Dublin. — The  Dublin  Southern  District  Tramway  Company 
have  notified  the  Palkey  Town  Commissioners  of  their  intention  to 
at  once  commence  the  construction  of  the  electric  tram  line  from 
Dalkey  to  Dublin. 

Exhibition. — An  international  exhibition  of  art  furniture  is  to 
be  held  at  the  Agricultural  Hall,  London,  N.,  from  April  16th  to 
22nd  next.  This  is  the  third  annual  exhibition  of  the  kind,  and  the 
management  is  in  the  hands  of  Mr.  G.  D.  Smith,  of  04,  Finsbury- 
pavement,  London,  E.C. 

Exhibition  Awards. — In  our  issue  of  December  21st,  page  229, 
reference  was  made  to  the  action  of  a  German  firm  of  anti-friction 
metal  makers  in  trading  upon  awards  which,  it  was  alleged,  had, 
in  fact,  never  been  awarded.  We  have  received  from  the  repre- 
sentatives in  this  country  of  the  German  firm  referred  to  a  long 
statement  on  the  subject  ;  but  as  it  would  appear  that  legal  pro- 
ceedings are  in  progress  we  defer  further  reference  to  the  subject 
for  the  present. 

Fareham. — A  motion  is  to  be  proposed  at  the  next  meeting  of 
the  Town  Council,  asking  the  Local  Government  Board  to  with- 
hold their  sanction  to  the  proposed  borrowing  of  £7,000  for  the 
purchase  of  the  Fareham  Electric  Light  Company's  undertaking. 

Hampstead. — The  Vestry  is  threatened  with  an  action  for 
damages  in  connection  with  one  of  its  transformer  chambers,  con- 
structed under  the  footway  in  front  of  a  local  butcher's  shop.  The 
butcher,  Mr.  Scarlett,  has  instructed  his  solicitor,  Mr.  Christmas, 
failing  a  satisfactory  offer  of  compensation  from  the  Vestry,  to 
take  legal  proceedings. 

Hertford. — The  Town  Council  has  recently  taken  counsel's 
opinion  upon  the  legal  position  of  gas  shareholders  in  regard  to 
their  votes  on  the  electric  lighting  question.  A  full  account 
appears  in  the  Herts  GhiariMan  of  the  9th  inst.  At  a  special 
meeting  of  the  Council,  held  on  Tuesday,  a  resolution  was  passed 
that  the  requisite  plans  and  specifications  for  the  electric  lighting 
of  Hertford,  prepared  by  Mr.  J.  A.  McMuilen,  be  laid  before  the 
Brush  Company,  in  order  that  that  Company  may  tender  for  carry- 
ing out  the  same  with  a  view  to  working  the  installation  for  a 
definite  period,  upon  terms  to  be  agreed  upon  between  the  Cor- 
poration and  the  Company. 

The  International  Electrical  Congress,  1893. — The  Ameri- 
can Institute  of  Electrical  Engineers  have  just  published  a  full 
report  of  the  International  Electrical  Congress  of  1893,  copies  of 
which  can  be  obtained  of  "The  Electrician  "  Printing  and  Publish- 
ing Company,  Salisbury-court,  Fleet-street,  London,  England,  at 
the  published  price  of  12s.  6d.,  or  13s.  post  free.  Orders  must  be 
sent  early,  as  a  limited  number  of  copies  only  can  be  supplied. 
The  book  consists  of  nearly  500  large  octavo  pages,  contains  a 
frontispiece  portrait  of  the  official  delegates,  a  list  of  the  members 
of  the  Congress,  and  a  complete  record  of  Papers  read,  and  discus- 
sions thereon.  The  history  of  the  Congress  is  given,  written  by 
Mr.  T.  Commerford  Martin  ;  and  the  stirring  address  of  Dr. 
Elisha  <Iraj',  and  the  responses  thereto  by  Von  Helmholtz,  Mr. 
Preece,  Prof.  Elihu  Thomson,  and  Prof.  Ayrton  are  included. 

Kensington,  London. — A  resolution  was  passed  at  the  last 
meeting  of  the  Vestry,  giving  consent  to  the  application  of  the 
Notting  Hill  Electric  Lighting  Company  for  a  Board  of  Trade 
1  Irder  for  the  supply  of  electricity  in  that  portion  of  the  parish  of 
St.  Mary  Abbotts,  Kensington,  situate  north  of  the  area  comprised 
within  the  Company's  principal  Order  of  1889. 

Lectures. — The  concluding  lecture  at  the  Royal  Institution  by 
Prof.  Fleming,  on  "The  Work  of  an  Electric  Current,"  proved 
even  more  interesting  than  the  previous  lectures.  A  crowded 
audience  was  the  result. 

Liverpool. — In  accordance  with  arrangements  referred  to  in  our 
last  issue,  Mr.  Harcourt  Clare,  deputy  town  clerk,  has  prepared 
a  report  on  the  general  position  of  the  Corporation  with  regard  to 


the  proposed  purchase  of  tho  Liverpool  Electric  Supply  Company's 
undertaking.  From  this  report  it  would  appear  that  the  Corpora- 
tion first  took  up  the  question  of  supplying  electricity  in  1878,  and 
in  L879  obtained  an  Act  authorising  them  to  carry  out  certain 
experiments  in  public  electric  lighting,  tho  period  being  for  five 
years.  This  Act  was  not  carried  int..  effect,  and  the  powers  expired 
in  1884.  When  the  Act  of  1888  was  passed,  no  application  was 
made  by  the  Corporation  for  powers  thereunder,  and  in  that  year 
the  Liverpool  Company  obtained,  with  the  consent  of  the  Corpora- 
tion, a  licence  to  supply  electricity  within  a  limited  portion  of  the 
city  area  for  a  period  of  six  years.  In  the  following  year,  1889, 
with  the  consent  of  the  Corporation,  the  Company  obtained  a 
Provisional  Order,  one  of  the  conditions  being  that  the  Corporation 
should  have  power  to  purchase  at  the  end  of  21  years.  In 
1890  the  Company  gave  notice  of  their  intention  to  apply  for 
a  further  Order  for  the  supply  of  electric  current  over  an  extended 
area,  and  to  this  the  Corporation's  consent  was  given.  In  1891 
the  Company  proposed  to  apply  for  a  supplemental  Order,  fixing 
the  period  for  compulsory  purchase  by  the  Corporation  at  42  years, 
and  for  powers  to  extend  the  purchase  clauses  of  the  ( >rders  already 
received  to  the  same  date,  in  order  to  place  the  whole  of  their  un- 
dertaking under  similar  conditions.  Although  at  first  the  Corpora- 
tion's sanction  was  refused,  ultimately,  after  negotiations  with  the 
Company,  it  was  granted  on  condition  that  the  Corporation  reserved 
the  power  of  purchasing  the  whole  of  the  Company's  undertaking 
in  the  city  as  a  going  concern  on  June  30,  1898,  by  giving  not  less 
than  12  months',  nor  more  than  18  months',  notice.  The  Corpora- 
tion's proposal  to  extend  the  city  boundaries,  however,  somewhat 
complicates  their  position  with  fregard  to  the  Company,  as  if  the 
boundaries  are  extended,  and  no  alteration  is  made  in  the  Com- 
pany's Order,  the  Corporation  will  only  be  able  to  purchase  in 
1898  the  portion  of  the  Company's  undertaking  within  the  existing 
city,  leaving  the  remainder  in  the  hands  of  the  Company, 
and  compensation  for  severance  would  then  have  to  be  paid. 
Negotiations  had,  therefore,  been  entered  into  with  the  Com- 
pany, and  it  has  been  agreed  that  if  the  Company  will 
consent  to  the  Corporation  having  power  to  purchase  the 
whole  of  their  undertaking  the  Corporation  would  on  their 
part  consent  to  the  period  for  compulsory  purchase  being  extended 
by  two  years  ;  that  is,  the  Corporation  will  reserve  power  to  give 
12  months'  notice  in  1899  to  purchase  the  whole  undertaking  in 
1900.  The  Special  Lighting  Committee  appointed  to  consider  the 
whole  subject  has  recommended  the  Council  to  authorise  an  agree- 
ment with  the  Company  under  which  the  purchase  of  their  under- 
taking may  take  place  some  time  during  the  year  1895,  on  a  valua- 
tion similar  to  that  which  would  arise  at  the  purchase  under  the 
Order  in  1900.  As  stated  in  the  Notes,  the  suggestion  has  been 
adopted  by  the  Council.  After  this  decision  had  been  come  to  it 
was  further  agreed  to  authorise  the  special  Lighting  Committee 
to  take  the  necessary  steps  for  preparing  a  scheme  for  lighting  the 
principal  public  buildings  of  the  city.  About  £4,000  a  year  is  at 
present  paid  for  gas  lighting,  and  it  is  proposed  to  take  expert's 
opinion  as  to  the  cost  of  substituting  the  electric  light.  Estimates 
are  to  be  obtained  from  the  Liverpool  Electric  Supply  Company 
(Limited). 

Liverpool  is  blest  with  an  Exchange  News  Rooms  Company,  and 
the  National  Telephone  Company,  some  two  years  ago,  rented  a 
room  from  the  Company,  and  fixed  therein  six  local  telephones, 
two  trunks  with  Manchester,  and  one  with  London.  About 
100,000  messages  per  annum  are  sent  over  these  lines  ;  but 
owing  to  the  heavy  rental  demanded  for  the  room  (£150  per 
annum)  the  National  Company  find  their  instruments  do  not  pay, 
and,  it  is  said,  are  about  to  remove  them.  This  is  causing  con- 
siderable agitation  among  merchants,  shippers,  brokers,  and  others 
using  the  news  rooms,  who  pay  three  guineas  per  annum  as  sub- 
scription, and  think  they  are  entitled  to  every  modern  convenience 
in  return  for  so  large  a  subscription. 

Llanellv. — The  surveyor  to  the  Local  Board  has  presented  his 
report  upon  the  probable  cost  of  supplying  electric  light  to  the 
market  in  place  of  gas.  Unless  some  of  the  leading  tradesmen 
of  the  town  agree  to  take  current  the  scheme  is  voted  impracti- 
cable. The  price  of  gas  in  the  district  is  4s.  2d.  per  1,000,  and 
the  cost  of  lighting  tho  principal  streets  of  the  town,  the  Town 
Hall,  tin:  Market  Hall,  and  Atheneeum  by  gas  is  about  £557  per 
annum. 

MAIDSTONE. — Amotion  recommending  that  the  1'rban  District 
Council  should  invite  tenders  for  tho  purchase  of  their  electric 
lighting  order,  which  was  to  have  been  discussed  at  their  last  meet- 
ing, was  postponed. 

MoRECAHBE. — A  letter  has  been  received  by  the  District  Council 
from  the  Directors  of  tho  Morecambe  Electric  Light  Company 
notifying  their  intention  of  removing  the  electric  light  works  from 
their  present  position  to  a  site  remote  from  the  residential  portion 
of  the  town  ;  this  removal  will  be  effected  as  quickly  as  possible. 
It  will  In-  remembered  Ilia'  complaints  have  been  made  against  tho 
electric  light  works,  and  as  there  appears  to  be  some  difficulty  in 
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satisfying  tho  demands  of  the  complainants,  it  hiis  been  decided  to 
remove  t lie  works  from  their  present  position 

Newcastle. — The  City  Lighting  Committee  are  taking  expert 
advice  in  regard  to  the  propos.d  purchase  of  tha  undertakings  of 
the  two  local  electric  light  companies  and  the  adoption  of  a  compre- 
hensive scheme  for  lighting  the  whole  of  the  Newcastle  district  by 
electricity  under  the  control  of  the  Corporation. 

Personal. — Mr.  W.J.  Furse,  electrical  engineer,  of  IT,  Burton- 
street,  Nottingham,  has  been  elected  chairman  of  the  West  Bridg- 
ford  District  Council,  an  appointment  which  places  Mr.  Furse  on 
the  bench  of  magistrates  for  his  native  county. 

Portsmouth. — One  hundred  electricity  meters  have  been  ordered 
by  the  Electric  Lighting  Committee  of  the  Corporation,  and  £3,050, 
part  of  a  total  sum  of  £"20,000  already  sanctioned  for  electric  lighting 
extensions,  is  to  be  spent  in  supplying  Arundel-street,  Marmion- 
road,  Castle-road,  Lake-road,  St.  Mary's  road,  and  the  Infectious 
Diseases  Hospital  with  the  electric  light.  Mr.  Alderman  Ellis,  in 
presenting  the  Committee's  report,  said  he  had  no  hesitation  in 
declaring  that,  from  a  commercial  point  of  view,  they  had  done 
better  with  their  electric  light  undertaking  than  any  other  town  in 
England. 

Rancoon. — The  Public  Works  Sub-Committee  of  the  Rangoon 
Municipality  has  decided  to  recommend  the  general  committee  to 
call  for  tenders  for  lighting  the  town  by  electricity. 

Skatini;  by  the  Electric  Light. — At  Cambridge  Mr.  Bartho- 
lomew has  again  flooded  his  land  in  view  of  the  favourable  prospects 
for  skating.  Considerable  improvements  are  introduced,  a  building 
having  been  erected  for  the  use  of  ladies.  This  also  will  be  lighted 
by  the  electric  light.  When  completed  about  o00  lamps  will  be  in 
use,  those  on  the  trees  being  of  various  colours.  Messrs.  Russell 
and  Co.  have  supplied  the  plant,  which  is  working  satisfactorily. 
The  previous  efforts  by  Mr.  Bartholomew  in  the  same  direction 
have  met  with  a  full  measure  of  support. 

Taunton. — The  E'ectric  Light  Committee  of  the  Corporation 
reported  to  the  last  meeting  that  the  Local  fiovernment  Board  had 
sanctioned  the  borrowing  of  £5,000  for  electric  lighting  purposes, 
to  be  repaid  in  25  years. 

Walsall.  — At  their  meeting  on  Monday  next  the  Town  Council 
will  consider  the  acceptance  of  a  tender  from  Messrs.  Thomas 
Parker  (Limited),  of  Wolverhampton,  for  supplying  the  generating 
plant  (except  mains)  for  the  electric  lighting  station,  for  the  sum  of 
£'5,tHil,  and  a  tender  from  the  Callender  Company  for  supplying 
and  laying  down  the  electric  mains  for  the  sum  of  £4,000. 

Wells  (Somerset). — At  the  monthly  meeting  of  the  Town 
Council,  just  held,  a  letter  was  read  from  the  agent  of  Mr.  Brown, 
electrical  engineer,  stating  that  the  Board  of  Trade,  while  not  de- 
clining to  grant  a  licence  for  electric  lighting,  were  prepared  to 
grant  a  Provisional  <  trder  if  applied  for.  The  further  discussion  of 
the  subject  was  deferred. 

Worcester. — As  mentioned  in  our  last  issue,  a  meeting  of  the 
City  Council,  held  to  consider  the  question  of  the  appointment  of 
an  engineer  to  manage  the  electric  lighting  station  at  I'owick, 
decided  to  refer  the  Lighting  Committee's  recommendation  back 
for  reconsideration.  Upon  this  the  Committee  resigned,  but  the 
Council  refused  to  accept  the  resignation.  A  special  meeting  was 
held  on  Monday  to  further  consider  the  matter.  At  this  meeting 
tho  proposal  made  by  Mr.  Williamson,  Chairman  of  the  Committee, 
thai  Mr.  Ruthven  Murray  should  be  appointed  engineer  was 
agreed  to. 

Yarmouth.  The  report  of  the  Electric  Lighting  Committee  has 
been  adopted  by  the  Town  Council,,  and  includes  a  tcheme  which 

has  been  for  some    time  deferred    fur   lighting  by  electricity  the  St. 

Andrew's  Ward,  at  a  cost  of  !:l  L,000. 

^  ork.     The  St  reel  sand  Buildings  I  lomraittee  of  the  City  Council 

have  deferred  to  their  next  n ting   any  rec inieudaliou  upon  tin1 

tenders  received  tor  the  electric  lighting  of  the  City  from  Messrs. 
Siemens  Brothers  and  Co.,  the  Brush  Company,  the  Electric  Con- 
struction Company,  and  Messrs.  ( '.  A.  Parsons  and  Co. 


PATENT  RECORD. 


BOOKS   RECEIVED. 


"  Fi  rfcy  three  Ci  iphic  Tables  or  Diagrams  for  the  Conversion  of 
Measurements  in  Different  i  nits.      By  R.  EL  Smith,    Price  \  .  6d 

(  Loudon  .    C    Gri  illin  and  ( !o   I 

"The  Franco-German  War,  L870-71."  Translated  from  the 
German  of  J,  Scheibert,  by  Major  and  Mrs.  J,  .\.  Ferrier, 
(i  ihatham  :   Royal   Engim    i  1894. ) 

"  Electrical  I  n   n      How  to  Enter  it  ;  and 

<  tuide  to  i  be  Rngin     ring  Pro!  By  \.  I  >.  Southam,     Price 

3      '■!        (L  >in Ion  :     -  I 

"  Ahum  aire  pour  I' An  18(1  3d.    <  Pai  ia     I  lauthier- 

\  mars  el  Fila. ) 

"Traito  Thdorique    el    Pratique    ,;         '  <■■  Bj 

\.  Wite,     Vol.  n.     (Paris  :  K.  Bernard  and  I 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Cliartered  Inst. 
Patent  Agents,  of  70,  Chancery -lane,  W.C.,from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  Specifications  of  Applications  for  Patents  arc  not  open  to 
public  inspection  until  after  the  acceptance  of  the  complete  specification. 
The  names  within  parentheses  arc  those  of  communicators  of  inventions,  or 
where  complete  specification  accompanies  application  an  asterisk  is  suffixed. 

December  24,  1894. 

25,031.  G.  Hookham.     London.     Improvements  in  electricity  meters. 

25,065.  L.  B.  Atkinson.  Loudon.  Improvements  iu  electro-magnetic 
devices  for  varying  the  self-induction  of  auy  electric  apparatus 
also  applicable  to  dynamos  and  motors. 

25,074.  H.  O.  Lobenz.  London.  Process  and  apparatus  for  the  produc- 
tion of  zinc  and  lead  by  electrolysis  of  the  melted  chlorides. 

25.076.  A.  J.  Boult.  London.  Improvements  in  or  relating  to  tele- 
graphic transmitters  and  recording  apparatus  therefor.  ((.'.  Spiro, 
United  States).* 

25.079.  A.   J.  Boult.      London.     Improvements  in   or  relating  to  tele* 

graphic  transmitters  and  recording  apparatus  therefor.    (C.  Spiro, 
United  States,  i* 

25.080.  T.    T.    Oliver.     London.     Improvements   in    or   relating   to   the 

separation  of  metals  by  electric  action.* 

25,082.  A.  .!.  P.oi'LT.     London.      Improvements  in  or  relating  to  elec'rical 
lire  and  burglar  alarms.     (S.  Spiegel,  M.  Taussig,  and  I.  Wolf.;* 
December  27.  1894. 

25,132.  J.  ('.  Dagoneau.  London.  A  method  of  and  means  for  economi- 
cally producing  electricity. 

25.142.  1).  Bremer.  London.  Improvements  in  the  meaus  for  fixing 
electric  ci  uductora  to  walla  and  other  supports. 

25.145.  J.  C.  HewburN.  London.  Improvements  in  the  production  of 
copper  by  eleetrolysi-i  and  in  apparatus  employed  therein.  (La 
Societc  L' Electrolyse.  Franco. 

December  28,  1894. 

25,197.  G.  Platner.  London.  Improvements  relating  to  the  charging 
materials  for  primary  and  secondary  galvanic  elements. 

25,125.  H.  C.  Baker  and  H.  Stone.  Kansas  City,  U.S.A.  Improvements 
in  electrically -propelled  vehicles.* 

25.221.  L.  15.  Atkinson.  London.  Improvements  in  dynamo-electric 
generators  and  motors. 

25,231.  It.  Dunbar  Radcltffe  and  ('.  L.  Phillips.  Loudon.  Incandes- 
cent electric  lamp  gauge. 

December  29,  1894. 

25.263.  R.  Rocg.  London,  An  improved  arrangement  of  electric  call  bell 
and  alarm. 

25,26?.  J.  Baxeres  Torres.  London,  Improvements  in  electric  or  gal- 
vanic batteries. 

25,285.  O.  1".  Kenton  and  W.  Reynolds.  London.  Improvements  in 
the  production  oE  electrical  illuminative  effects,  especially  applic. 
able  for  exhibition  upon  the  human  body,  and  also  for  illumina- 
tive stage  and  scenic  effects  in  theatres  and  the  like. 

25,289.  V.  Ludvigsen.     London.     An  improved  primary  battery. 
December  31,  1894. 

25,312.  W.  Hewitt  and  A.  ('Asm.  London.  An  improvement  In  the 
construction  of  electric  arc  lamp.-. 

25,810.  J.  Leith  and  The  Eltotric-Chemii  u.  Compant  Limited),  [An] 
don,  An  improved  system  of  conductors  tor  electrical  decomj 
posiDg  tanks. 

25,344.  W.  C.  Johnson   and   L.  J.  Steele.     London.    Improvements  is] 

devil  '     for  electrical  circuits. 


SPECIFICATIONS  PUBLISHED. 

Note.— All  Specifications  can  now  be  obtained  at  the  uniform  price  Of 
8d.  each. 

1893. 
23.669.  Si  Moor.      Electrolytic     vessels    for    primary    and    secondary    lil- 

.   Ac. 

23.687.  Dl  i  im      Tele 

23.883.  Am1'.     Switches  or  relays  foi   ittcrn'ating  ourrents. 
24,951.  \  m  m  n  and  m  hi  i.       i  truments,  &c. 

1894. 
fl6.  SVKE8  and  Evai        Electri   illy  controlling 

ii  telephony  and  telegraphy. 
1,605.  Tl         Incai  I  imp    u  d  bui  i 

2.623.  M'  cm  i      Regulating  and  ■  ontrolling  dynamos. 
2,733.  Mountain  and  Carbw.     Elecl 

ii ki    'i    iud  <  l  rii  itderai 

4,235.  Ev  '  mi  toi  tes, 

11.280.  tiiii  1 1 .    Juiuii 
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NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 


[la  addition  to  (lie  information  given  undtr  this  heading,  detailed  par 
ticulart  of  many  of  the  Companies  whote  returns  appear  below  will 
be  found  in  "Ths  Elbctrioian"  Electrical  Trades'  Director!  and 
Handbook,  1894,  pages  274  300,  .(.*.  <£c,  ] 

COMPAGNIE  GENERALE  DES  LAMPES  A  INCANDESCENCE.  Under 
this  title  R  company  has  been  formed  in  Paris,  with  a  capital  of  8O0.CO0fr., 
to  take  over  the  undertaking  of  the  Compagnie  Gttacrale  dea  Lampea  lu- 
oandescentos,  which  is  in  liquidation  owing  to  effluxion  of  time. 

MAGIC  BOX  LIMITED1.  -This  Company  was  registered  on  January  3rd 
with  a  capita  of  £5,000  divided  into  2,500  Preferred  and  2.5C0  Deferred 
shares  of  £1  each,  to  carry  on  the  business  of  machine  ami  other  manufac- 
turers, electricians,  mechanical  and  electrical  engineer?,  and  manufacturers 
of  and  dealers  in  electrical  apparatus. 

E.  K.  WILSON  AND  SONS  i  LIMITED).-  -This  Company  was  registered  on 
January  4th  with  a  capital  of  £12,000  in  £10  shares,  to  carry  on  the  busi- 
ness of  an  ironmonger,  and  mechanical,  electrical  and  general  engineer, 
carried  on  by  Edward  K.  Wilson  at  South  Kensington  and  Chelsea. 


LAMINA  ACCUMULATOR  SYNDICATE  iELIESONS  BRITISH  PATENT' 
LIMITED  .     The  annual  return  of  this  Company,  made  up  to  and  filed  on 

January  3rd,  shows  that  10,007  shares  have  been  taken  up  out  of  a  capital 
of  £12.000  in  £1  shares.  Of  these  6,250  have  been  issued  as  fully  paid, 
and  a  call  of  15s.  per  share  has  been  made  on  the  remaining  3,757  shares, 
resulting  in  the  payment  of  £2,737.  10s..  and  leaving  £80.  5s.  in  arrears. 

LAURENCE,  SCOTT  AND  COMPANY  LIMITED  .—The  annual  return  of 
this  Company,  made  up  to  November  2nd,  has  been  filed.  The  nominal 
capital  is  £30.000  in  £10  shares,  and  1.406  shares  have  been  taken  up  and 
allotted.  Of  these  500  have  been  issued  as  fully  paid,  and  the  full  amount 
has  been  called  and  paid  on  the  remaining  906  shares. 


CITY    NOTES. 


CITY  AND  SOUTH  LONDON  RAILWAY.— The" traffic  returns  of  this  Com- 
pany for  the  week  ended  January  6th  were  £1,004,  as  against  £990  in 
the  corresponding  period  of  189 1,  being  an  increase  of  £14. 

EASTERN  TELEGRAPH  COMPANY  LIMITED).— The  traffic  receipts  of 
this  Company  for  the  month  of  December,  1894,  amounted  to  £55,598, 
against  £55,579  in  the  corresponding  period  of  1893. 

EASTERN  EXTENSION,  AUSTRALASIA  AND  CHINA  TELEGRAPH  COM- 
PANY i  LIMITED  .—The  interest  on  this  Company's  Four  per  Cent. 
Bfortgage  Debenture  Stock  for  the  half-year  ending  January  31st  inst. 
will  be  paid  by  warrant  on  February  1st  next.  The  Stock  Register 
will  be  closed  from  the  28th  to  the  31st  inst.,  both  days  inclusive.  The 
traffic  receipts  of  this  Company  for  the  month  of  December,  1894, 
amounted  to  £39,783,  and  to  £36,906  in  the  corresponding  period  of  1893. 

THE  ELECTROPHONE  (LIMITED  .  —  This  is'  the  title  of  a  Company  just 
established  to  take  over  and  develop  the  business  of  the  Electrophone 
Syndicate,  which  has  entered  into  "  an  exclusive  and  reciprocal  agreement  " 
with  the  National  Telephone  Company  (Limited)  to  "supply  installations 
for  private  house*  and  -cure  premises  for  the  electrophone  at  places  of 
public  resort.''  The  electrophone  is  described  as  an  instrument  which 
"transmits  performances  direct  from  theatres,  churches,  courts  of  jus- 
tice, and  it  is  shortly  expected"  so  -ays  the  prospectus  the  italics  being 
ours)  "  to  add  the  transmission  of  Parliamentary  debates,  to  subscribers, 
and  depots,  which  latter  are  places  where  the  public  can  "  have  hearings." 
The  arrangement  with  the  National  Telephone  Company  gives  the  Electro- 
phone (Limited)  the  advantages  of  the  National  Company's  system  at  the 
reduced  rates  for  private  residences.  The  grounds  upon  which  these 
sanguine  expectations  are  based  are  not  given  in  the  prospectus,  and  it 
would  be  specially  interesting  to  learn  the  progress  made  up  to  the  present 
with  the  Royal  Courts  of  Justice  installation,  as  also  of  that  in  connection 
with  the  Parliamentary  debates,  and  with  the  Post  Office  for  transmission 
of  the  opera  from  Paris.  Tne  capital  of  the  new  Company  is  £^0,000,  iu 
£5  shares,  and  a  rough  and  ready  estimate  of  the  probable  receipts  shows 
a  net  estimated  profit  of  £5,700,  ''sufficient  to  pay  25  percent,  on  the 
entire  capital  of  the  Compauy,  and  to  allow  a  balance  for  a  reserve  fund, 
without  reckoning  this  Company's  percentage  on  installations  and  tele- 
phone subscriptions."  The  prospectus  must  be  referred  to  for  other 
matters  of  interest  to  subscribers,  and  wlvch  tbey  should  carefully 
:  ibing. 

GILBERT  GILKES  AND  CO.  (LIMITED).  Mr.  Gilbert  Gilke*  writes: 
"In  order  to  give  in,  colleague  Mr.  D.  .1.  Pennington  and  Mr.  N.  I'. 
Wilson,  who  have  helped  me  in  the  conduct  of  this  bu  ine  fw  many 
years,  an  opportunity  of  connecting  themselves  more  directly  with  it,  I 
have  formed  a  small  private  limited  company, and  we  lull  henceforth 
carry  on  thes-i  works,  and  our  engineering  business,  under  the  style  of 
Gilbert  dikes  and  Co.  Limited;.  I  shall  retain  the  position  of  Governing 
Director,  and  my  friends  will  each  take  the  offii  ■■  of  line,  tor.' 

GREAT  NORTHERN  TELEGRAPH  COMPANY.     The  traffi    r  i  urna  of  this 

!   loi    the  m h  oi    I) tuber,   L8  14,  ,,, rated   to  £24-800 

Jauuarj  1st  to  December  31  t,  1894,  £285,800.     fnthecorres] ling 

months   of   189:!   and   1893    the   amount*  were   £266,400  aud   £269,200 
rc-pectively. 


JOINT  STOCK  ENTERPRISE  IN   1894.— From  figures   published  in  the 

'Guardian   it  would   appear   that   during    1894  limited  liability 

companies  dealing  with  electrical  and  kindred  aubjecl    wore  formed,  with 

a  nominal  val E   £2,387,107,  against   £2.045,C00  in  1893.  £1.596.825  in 

1892.     Tbi-  is  in  addition  to  the  establishment   ol   teleph -  enterprise 

withacapital  of  £236,000,  as •   £31  COO  in    L893  and  £260,0C0  in 

1892.     The  statistics  given    relating   to   Scotland  and    Ireland   mt 
mention  of  electrical  com  pant     being  established  during  1804  in  either 
con  n  i  ry. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY,- The  traffic  receipl     of 

this  railway   for  the  week  en. led  6th  inst,  amounted   bo   E926,     I 
spouding  week  last  year.  £6£8. 

SALISBURY  ELECTRIC  LIGHT  SUPPLY  COMPANY  (LIMITED).  -The  pros- 
pectus  is  issued  of  this  Company,  which  i-  formed  Willi  a  capital  of  £20,000 
in  t'l  shares  and  £10,000  debenture  capital.  The  estimated  cost  of  the  works 
and  machinery  required  for  the  i  implete  supply  of  the  district  with  the 
electric  current  is  £1,000,  which  includes  the  cost  of  land  and  premises, 
and  a  further  £1,000  for  the  creel  ion  of   a   central    station   building.     The 

I  Hi  ect1  is  amen  rai  •  i  bai  mbscriptions  have;  already  been  promised  E i 

4,000  of  the  shares,  and  the  balance  is  offered  to  the  local  public. 

SMOKE  AND  FUMES  ANNIHILATOR  (LIMITED).— This  is  the  portentous 
title  of  a  company  just  formed  to  acquire  the  '  British  patents  of  Elliott's 
Patent  Smoke  and  Fumes  Annibilator,  together  with  the  trade  mark  and 
goodwill  of  the  vendor  relating  to  the  sale  of  the  disinfectant  produced 
therefrom."  The  process  is  described  as  of  an  ingenious,  simple  character, 
and  the  apparatus  as  strong  and  simple  in  construction  and  working. 
Some  four  years  since  a  small  machine  built  under  these  patent  was 
exhibited  in  London,  and  since  this  time  it  has  been  commercially  de- 
veloped, the  recovery  of  the  residuals  worked  out,  and  severe  practical 
tests  applied.  It  is  now  stated  to  be  in  constant  work  at  the  Mint,  Bir- 
mingham, where  it  is  eounecled  to  the  largest  chimney,  and  is  stated  to  be 
working  satisfactorily.  The  capital  of  the  Company  is  £120.000  in  £5 
shares.  The  inventor,  Mr.  Samuel  Elliott,  of  Newbury,  Berks.,  i-  the 
vendor  to  the  Company,  and  there  are,  it  is  slated,  no  intermediate 
profits.     Mr.  Elliott  joins  the  Hoard  of  Directors  after  allotment. 

STOCK    EXCHANGE    NOTICES.  -  Application     has    been    made    to     the 

Committee  to  appoint  a  special  settling  day  in,  and  grant  a  quotal to, 

provisional  scrip  certificates  of  a  further  is-ue  of  £200.000  Five  per 
Cent.  Debenture  Stock  of  the  City  of  London  Electific  Lighting  Company 

(Limited). 

WESTERN    AND    BRAZILIAN    TELEGRAPH    COMPANY    (LIMITED).— 

This  Company's  traffic  receipts  for  the  week  ended  January  4th,  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  London 
Platino-Braziliau  Telegraph  Compauy  (Limited),  were  £3,253. 

WESTERN  UNION  TELEGRAPH  COMPANY,  — The  following  is  the  report 
of  this  Company  for  the  quarter  ended  December  3!,  1894  :  —The  follow- 
ing statement  exhibits  the  condition  of  the  Company  at  the  close  of  the 
quarter  ended  September  30,  1891: — 

Surplus  July  1,  1891,  as  per  last  quarterly  report S7. 007. 633.  54 

Net  revenues,  quarter  ended  September  30,  1894  1,813,563.  60 

$8,821,197.  14 
From   which,  deducting   for  dividend  of  1}   per  cent. 

paid  October  15th $1,191,922.  50 

Interest  on  bonded  debt   222,806.  50 

Sinking  funds 20,000.  0J 

$1,434,729.  03 

Left  a  surplus  October  I,  1894,  of 7,386,468.  14 

Dining  the  quarter  the  Ulegraph  lines  and  property  of 
the  American  Rapid  Telegraph  Company,  with  5  500 
shares  (U650.000.  00  pat  value)  of  capital  were  pur- 
chased stock,  issued  out  of  the  iiierea-ed  stock' that 
was  authorised  by  the  stock  In  riders  on'  lctoberl2, 1892. 
The  net  revenues  of  the  quarter  ended  Dei  ember  31st 
instant,  biased  upon  nearly  completed  returns  for 
October,  partial  returns  for  November,  and  estimal 
ing  the  business  for  I mber,  will  be  about 1,600,000.  00 

$8,986,468.  14 
From  which,  appropriating  for  - 

Interest  on  bonds  §222,800.  00 

Sinking  funds    20.000.00 

242,800.  00 

$8,743,668.  14 

It  requires  for  a  dividend  of  1  1  per fc,  on  the  capital 

tockissuedab  ul    1,192,000.  00 

Deducting   which    leaves  a   surplus,   after  paving  divi- 
dend, of 87,551,668.  14 

In  view  of  the  preceding  statements,  the  Committee  recommend  the 
payment  of  a  dividend  of  1  (  per  cent,  on  the  capital  stock  of  the  Companj 
on  15lh  January.  The  dividend  may  be  collected  through  any  bank  on 
or  after  the  15th  inst. 

WEST  INDIA  AND  FANAMA  TELEGRAPH   COMPANY    IIMITED  .      I'ho 

-    tit I    i  raffic  receipts  of  thi     i    m  >    nj     foi    bh     hall    monl  I     i     led 

i  with  £2,570.  in  the 
ponding  pei  iod  "f  1893. 
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COMPANIE  Ss 


SHARE        LIST. 


Present 

Amount 

Last 

op 

Divi- 

Share 

dend. 

£1,012.880 

Stock 

9,0 

£2,903,580 

Stock 

18 '0 

£2,993,560 

Stock 

6/0 

£181,500 

100 

*% 

130,000 

£10 

3/0 

£75,000 

£100 

6% 

10,000,000 

S100 

i  £ 

16,000 

10 

8/0 

6,000 

10 

10% 

12,931 

6 

1/8 

6,000 

6 

102 

£30,000 

Stock 

HZ 

60,710 

20 

2/0 

400,000 

10 

2/6 

70,000 

10 

6% 

£1,297,837 

Stock 

i% 

£102,100 

100 

5% 

250,000 

10 

2/6 

£320,000 

Stock 

i% 

£62,700 

100 

W. 

£95,100 

100 

5% 

£300,000 

100 

1% 

£200,0110 

£25 

t% 

180,227 

10 

1/3 

180,042 

10 

6% 

150,000 

10 

50 

£190,000 

100 

6X 

17,000 

25 

12,6 

37,548 

10 

5/0 

£100,000 

100 

6% 

£100,000 

£100 

i% 

11,839 

8 

4/0 

3,381 

£100  Cert. 

35/0 

15,609 

10 

5/0 

£249,900 

100 

bX 

30,000 

10 

2/0 

£150,000 

100 

8% 

88,321 

10 

6(1. 

34,563 

10 

6% 

4,669 

10 

6% 

£80,000 

100 

f>% 

64,242 

16 

3/0 

33,129 

71 

3/0 

33,129 

7} 

4/6 

£171,900 

100 

ex 

£214, S00 

100 

6Z 

$1,211,000 

$1,000 

7% 

£166,900 

£100 

6% 

44,000 

6 

10/0 

224,850 

10/0 

2jd. 

171,504 

£1 

6d. 

484,597 

5 

3/4 

15,000 

10 

6% 

15,000 

10 

6% 

119,234 

6 

3/4 

1,000,000 

Stock 

*i% 

68,000 

6 

1/0 

£146,733 

Stock 

5% 

40,000 

£10 

40,000 

10 

6/0 

£100,000 

Stock 

5% 

£5 

£30,000 

£6 

2/0 

£57,100 

£100 

K 

£5 

15,000 

£5 

£5 

6% 

£S 

2/6 

111,000 

5 

eio 

6/0 

Stock 

HZ 

6,462 

£10 

19,980 

£5 

2  0 

20,000 

£') 

vz 

69,900 

6 

2/0 

90,000 

8 

1/6 



2 

«Z 

i 

Stock 

• 

r, 

8/0 

12,189 

5 

• 

2 

2 

91,196 

2 

10/0 

20,000 

5 

10 

10/0 

£200,000 

100 

' 

,  03 

£10 

6/4 

16,0110 

£10 

II 

12 

12/0 

100 

&% 

£G 

10 

10/0 

10 

Stock 

IX 

10 

*k 

37,500 

£10 

n 

6,296 

10 

H 

126,000 

Slock 

i% 

Price 

Wednesday, 

Jan.   9. 


Rate  per 

Cent. 
Vikldkd. 


Dividend  Due. 


Business  Done 
Durinq  Week 
Enoino  Jan.  9. 


TELECRAPHS. 

Anglo-American    

Do.      Preferred 

Do.      Deferred   

•African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer) 
Brazilian  Submarine  xd 

*  Do.      5  per  Cent.  Bjnds  (2nd  Series,  1906)      xd 

Commercial  Cable  Capital  Stock    xd 

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4}  >:' Debentures  of  £50  each xd 

Direct  l/nited  States  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock 

*  Do.      5  percent.  Debentures,  1899 

Eastern  Extension 

Do.      4  per  Cent.  Debenture  Stock 

*  Do.      6  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900    xd 
•Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900xd 

*  Do.      iX  Mortgage  Debentures,  1909  (regd.)  .. 

*  Do.  4  Mauritius  Sub.  Debs,  (regd.)  — 
Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern xd 

Do.      5  per  Cent.  Debentures,  1S83  issue  . . 

Indo-European 

London  Platino-Brazilian     

"      Do.      6  per  Cent.  Debentures   

■Pacific  European  Tel.4%  Guar. Debs. "Red  "  1942xd 

Reuter's  

".Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

*  Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 xd 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

*  Do.  5  per  Cent.  Debentures,  1917  (red.). . 
Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred  — 
Do.      5  per  Cent.  Deferred 

*  Do.      6  per  Cent.  Debs.,  Series  "A"  1910 

*  Do.  6%  Mort.  Debs.,  Series  "  B"  1910  .. .. 
•Western  Union  "'/,  1st  Mort.  (Building)  Bonds 

*  Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid) 

Consolidated  Telephone  Const.  A  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid). . . 
National     - -.. 

Do.      6  per  Cent.  Cumulative  1st  Pref.     ... 

Do.      ex  Cumulative  2nd  Fref.  (fully  paid) 

Do.      6  '  Non-Cumulative  3rd  Pref.    

Do.      Debenture  Stock,  4J%  (red.)  

United  River  Prate 

Do.      5  percent.  Debenture  Stock  (red.).,    xd 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid) 

Do,      6     cumulative  Pref.  (fully  paid) 

do.      6%  Debenture  Stock  (red.) xd 

Electricity  Supply  Co.  for  Spain 

Charing  Cross I  Strand  Electricity  Supply  Corp 

Do.      6  per  Cent.  Debentures,  1900 

House-to. House  Electric 

Kensington,*.  Knightsbridge  El.  Light  (fullypaid). 
Do.       1st  Pref.  Cumulative  (fully  paid) 

[Aver] 1  Electric  Supply  (fully  paid) 

London  Electric  Supply „ 

Metropolitan  Electric  Supply  (full;  paid) 

1      Do.      41%  Debs.  (Bonds  of  £lo,  £20,  and  £40)xd 

Sotting  Hill  Electric    

161  and  Pall  Mall 

Do.      7  per  cent    Preference  

i  ;  iter  Electric  Supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 

1 1  :ii  Engineering 

Do.     6  perCenl    Pref.  Non-Cumulative  .. .. 

Do.     4}  per  Cent.  Debentures 

Croraptori  and  Co.,  7  per  Cent,  cumulative  Pref . 

I  

pal  Invest  I  irdlnary  (£1  paid) . 

i      ti >      t(on   

Do.     7  pei  i    id  i  iiniiiitt ive    Prsf 

ippei  Depositing  ....._ 



India  Bubbi  '  ii.  Works  

Do.      lj  per  Cent.  Dob  I  96  

i  ,!,  Ordinary 

Do.     b  in  i  <  'i  10   ri  i  terenoe    

vim  "  \  '  (£1  f,n.  paid) 

I  ii  ( i  'ii  an  i  Mo,,]:  i 
Do.     6  per  Cent.  J 

'  '  i  15i.  paid). 

Do.      Preferenee  (fully  paid) 

rapta  Works  Ordl 


Do 


RAILWAYS  AN0  TRAMWAYS. 


Do      i     Pi  i  |i-  tn  .1  D 
Liverpool '  ivernead  Hallway  

Do     '■    Prefi  i-  ■    a      

i     Debenture 


10J       io? 


12  J  13} 

19  20 

4}  4} 

9J  9} 

105%  108% 

8}  8} 


109%       112% 
8}  9 

16  161 


10} 


HI 
<•* 

4} 


llj 
6» 


51  6| 


16  J 


n 

7» 

a 

M 

9 

71 

7J 

?1 

2J 

", 

n 

1 

in 

.1 

3} 

1 
Li 

i 
2 

'1 

i) 

Ii 

!«4 

2 

104 

1 

SI  01 


IN 


10} 
Ml 


10J         111 


161         101 


m%   1145: 

S3  91 


'61 
21] 


4} 


16} 

22  J 


11  2} 


nA 


H         6} 


4     4  0 

3  4  6 

4  14  4 
4  14  4 
3  14  9 

3  10  6 

4  18  8 
8  12  9 

3  17  2 

4  12  7 

5  0  0 


5  «  4 
4  18  0 

7  is  5 

6  6  S 
6  0  0 
4  10  11 
4     7  6 


5  17  1 

5  17  1 

5  17  S 

6  17  8 


4  10  11 
3  15  0 
3  15    0 


Jan.,  Apr  ,  July,  Oct. 

January  and  July  . 
Mar.,  June,  Oct.,  Dec 
June  and  December 
Jan.,  Apr.,July,  Oct. 
February  and  August 

April  and  October 
Jan.,  Apr.,  July,  Oct. 


May  and  November 
February  A  August 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July  .. 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  and  October  _ 

January  and  July  . 
March  &  September 
January  and  July  . 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 

Yearly .  . 

June  and  December 


January  and  July 


June  and  Dec  mber 


January  and  July  _ 
June  and  December 


March  ,t  September 
January  and  July  _ 


February  .v  August 

March  X   September 


December  and  June 


I  July  .._ 
January  and  July  . 


May  and   Novcmln-: 
May  and  Novi  mow 

January  ami  Inly  .. 


Highest 
3'} 
7-li 
61 

ii 


16,5« 
17)1 
122} 

iol 

104} 


HI 


102} 


15} 

Br1! 
103J 


15} 

131} 


1",; 


In  calculating  the  yield    n  (In.  leourtty,  allowance  has  been  made  for  acomeil  Interest,  but  no)  for  redemption. 
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NOTES. 


The  series  of  Cantor  lectures  on  "  The  Electric  Arc," 
which  are  being  delivered  by  Prof.  S.  P.  Thompson  before  the 
Society  of  Arts,  would  lose  much  of  their  interest  if  merely 
reported  and  printed  without  diagrams  and  other  illustrations, 
and  we,  therefore,  await  their  publication  in  the  Journal  of 
the  Society  before  presenting  an  abstract  of  them  to  our 
readers.  The  first  lecture  dealt  with  the  history  and  with 
the  physics  of  the  arc.  The  origin  of  the  arc,  in  the  form  of 
"a  bright  spark  visible  in  daylight,"  was  traced  back  to  a 
considerably  earlier  date  than  the  one  usually  given.  After 
showing  arcs  between  different  metals  and  arcs  under  water  and 
oil,  and  arcs  with  1 ,000  volts,  both  continuous  and  alternating, 
Prof.  Thompson  drew  attention  to  the  numerous  formulae  which 
have  been  proposed  to  represent  the  relations  of  current, 
volts,  and  resistance  in  the  continuous  current  arc.  The 
theory  of  the  back  electromotive  force  in  the  arc  has  often 
been  disputed,  but  it  was  treated  by  the  lecturer  as  an 
established  fact.  Many  of  the  various  branches  of  the 
physics  of  the  arc  were  described,  and  the  results  of  different 
investigators  were  shown  in  the  form  of  curves. 


When  the  Chicago  nigger  had  succeeded  in  lighting  his 
master's  fire  with  Prof.  Ayrton's  Paper  on  the  electric  arc,  he 
cast  aside  the  curves  for  another  day,  and,  happily,  they  got 
well  lost,  and  so  were  saved,  and  specimens  of  them  will  be 
found  elsewhere  in  the  present  issue.  Mrs.  Ayrton's  com- 
ments on  them  are  much  too  brief;  but  when  her  own 
researches  are  published,  the  remarkable  points  which  are 
now  expressed  only  by  the  curves  will  no  doubt  be  more  fully 
explained.  One  of  the  features  of  the  investigation  is  the 
time  required  for  the  arc  to  become  normal,  particularly  with 
small  currents.  Many  of  the  singular  phenomena  which  are 
present  in  the  normal  arc  do  not  get  to  work  for  some  time 
after  the  arc  is  struck.  This  was,  indeed,  well  exemplified 
by  Prof.  Thompson  at  the  Society  of  Arts  on  Monday,  but  un- 
intentionally. An  arc  had  been  arranged  for  projection,  and 
had  been  allowed,  before  the  lecture,  to  arrive  at  a  normal 
state;  it  was  then  extinguished,  but  when  it  was  struck,  during 
the  lecture,  it  misbehaved,  and  though  coaxed  and  worried  by 
the  lecturer  it  declined  to  hiss,  and  went  through  none  of  its 
performances  but  the  propagation  of  mushrooms.  It  was 
lighted  again  at  the  clo<r  of  the  lecture,  and  allowed  to  take 
care  of  itself;  and  before  the  last  of  the  audience  had  left  it 
was  burning  admirably.     The  early  stages  which  are  passed 


through  by  an  arc  a  few  minutes  after  it  has  been  struck 
have  never  been  intentionally  investigated,  so  far  as  we  are 
aware ;  but  they  necessitated  the  rejection  of  a  large  number 
of  experiments  by  Prof.  Ayrton  and  his  students.  Curious 
looped  curves  were  obtained  instead  of  the  single  lines  which 
we  publish  to-day ;  and,  though  these  loops  no  doubt  have 
their  significance,  they  have  little  or  nothing  to  do  with 
these  particular  experiments. 

The  use  of  cored  carbons  is  necessary  if  the  experiments  on 
arcs  are  to  have  any  bearing  on  the  practical  use  of  arc  lamps, 
but  they  introduce  additional  complications  into  an  already 
intricate  matter.  It  would  seem  advisable  to  study  the 
behaviour  of  solid  carbons  first,  even  if  the  resulting  arc  be 
somewhat  troublesome,  for  the  cores  of  different  makers  vary 
more  than  the  carbons  themselves,  and  their  action  has  not 
yet  been  clearly  explained.  The  two-fold  alternatives  of  pres- 
sures and  current,  if  we  may  use  such  an  expression,  have  been 
clearly  explained  in  this  Paper.  One  of  these  alternatives 
exists  with  short  arcs,  through  which  a  certain  current  may 
be  forced  by  one  of  two  different  pressures  ;  but  these  approach 
gradually  together,  as  is  seen  in  Fig.  5,  and  there  is  no  dis- 
continuity or  instability.  The  other  alternative  phenomenon 
is  better  known,  but  we  have  never  seen  it  so  clearly  ex- 
pressed. When  an  arc  is  shortened  nearly  to  hissing  point 
there  may  be  one  of  two  currents  through  it,  the  normal,  or 
a  larger  one.  With  the  larger  one  hissing  takes  place,  and  the 
volts  fall ;  but  under  no  circumstances  can  any  intermediate 
current  be  established,  there  is  complete  discontinuity  and 
instability.  Prof.  Thompson  referred  to  the  hissing  arc  as  a 
boiling  of  the  carbon;  but  whether  this  is  the  cause,  or 
whether  it  is  only  an  effect  of  a  change  of  electrical  con- 
ditions, this  sudden  drop  of  pressure  may  have  some  resem- 
blance to  the  "bumping"  of  certain  liquids  when  boiled  in 
smooth  flasks. 


The  three  distinct  noises  heard  in  the  arc  arc  alluded  to  at 
the  close  of  the  first  portion  of  Mrs  Ayrton's  article,  which  we 
print  this  week,  and  their  careful  description  indicates  the 
thoroughness  of  this  research.  Little  attention  has  been  paid 
by  those  who  have  studied  the  physics  of  the  arc  to  these 
noises.  They  undoubtedly  point  to  some  phenomena  which 
have  not  hitherto  been  explained ;  and  it  will  he  found  that  in 
order  to  separate  and  study  them,  the  arc  must  be  maintained 
by  very  delicate  regulation  at  some  constant  condition. 
An  ordinary  mechanical  feed  is  quite  out  of  the  question, 
and  hand-regulation  with  an  extremely  fine  adjustment  is 
necessary. 
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In  the  important  educational  discussion  which  has  been 
started  by  the  recent  Paper  of  Prof.  Ayeton  and  Mr.  Hay- 
craft  at  the  Physical  Society,  the  controversialists  have 
ranged  themselves  into  two  parties  ;  and,  since  parties  must  be 
dubbed  with  names,  we  venture  to  call  them  the  educationalists 
and  the  technologists.  The  educationalists  are  so  numerous 
that  we  should  have  no  difficulty  in  filling  our  corres- 
pondence columns  for  several  weeks  with  letters  from 
all  educational  centres,  from  Cambridge  downwards ;  but  it 
is  difficult  to  find  anyone  who  will  thoroughly  and  unre- 
servedly support  Prof.  Ayeton.  We  have  naturally  turned  to 
Prof.  Perry,  and  our  readers  will  find  that  he  is  ready  to  fight 
shoulder  to  shoulder  with  his  old  colleague  against  the  world. 
To  appreciate  their  point  of  view,  the  educational  value  of 
science  must  be  put  on  one  side,  and  attention  mainly 
directed  to  the  market  value  of  the  instruction.  We 
have  long  objected  to  the  phrase  "technical  education," 
and  prefer  to  call  it  "  technical  instruction."  Instruction 
it  is,  and  useful  instruction ;  equipping  the  student  for 
practical  work,  and  enabling  him  to  afterwards  become  an 
engineer,  if  he  goes  through  a  proper  apprenticeship  after- 
wards. Whether  the  instruction  is  devoid  of  proper  foundation 
is  not  altogether  to  the  point.  Prof.  Perry  is  justified,  from 
a  technological  point  of  view,  in  imparting  a  knowledge  of 
the  result  of  Euclid  I.  -17  by  experiment,  whatever  he  may 
mean  by  the  "  truth  "  of  the  proposition,  and  if  educationalists 
are  scandalised,  let  them  carefully  consider  his  point  of  view, 
which  is  logical.  But  it  is  not  always  a  compliment  to  say 
that  a  point  of  view  is  logical. 


The  first  number  of  the  journal  of  the  Proceedings  of  the 
Physical  Society  of  London  in  its  new  form — that  is  to  say, 
with  the  appendix  of  "  Abstracts  of  Physical  Papers  from 
Foreign  Sources  " — will  be  welcomed  by  all  students  of  physics 
into  whose  hands  it  falls.  A  list  of  twenty-five  abstractors,  in 
which  many  well-known  names  appear,  is  given  on  the  cover, 
and  their  work,  under  the  editorship  of  Mr.  J.  Swinburne,  will 
be  widely  appreciated.  Abstracting  is  no  easy  task  ;  but  the 
mere  abstracts  give  no  idea  of  the  labour  of  searching  for 
suitable  Papers.  This  first  set  contains  many  very  interesting 
subjects.  We  are  glad  to  see  that  the  journal  is  published  and 
i    \> ir  sale  to  non-members. 


Development     of   municipal   electrical   enterprise    an     bi 
coming  almost  of  6  nee.     U>out  a  I  u  fcnighl  ago  we 
reprinted    a    paragraph    from    the    Manchester  Guardian  an- 
no  sing  that  the   promote:     of  tht    Epping   Fori   I   Railway 

had  depo  ited  a  Bill  which  among  I   other  thing     authorised 

ill.    London   Countj    C sil    and    the   City  Corporation    to 

enter  into  contracl     for  the  con  1 1  action,  management  and 
maintenanci    of  the  inn-,  to  i  and   to   hold 

hare  i.     The  clan  •    a     thu      ui    narised  i       irely  I  be  ultima 
thul  oi  lorn,  sinci    under  ii   there  is 

obviouslj  qo  room  for  the  companj   promoter,  and  but  little 

i     be  i  ontractor.     Howevei     '    ■ :    '<  '>      is  not  a 

elf-denying  ordinal  f  the  promoter  .     Their 

intenti  ! icial     import  of   the 

,  .1   i ,      eight    othei    loi  al   authoritii 

inch  we 


understand  will  be  willingly  given,  though  we  presume  upon 
conditions.  What  these  terms  may  be  is  of  no  immediate 
interest  to  the  electrical  industry ;  its  only  concern  is  to 
hasten  the  construction  of  this  and  other  similar  railways. 
At  the  same  time  it  would  seem  as  if  there  must  be  some- 
thing rotten  in  a  policy  which  results  in  the  necessity  for  a 
piteous  appeal  for  municipal  subsidies  in  the  case  of  a  line 
with  such  a  splendidly  remunerative  trace  as  the  one  in 
question. 

Two  other  characteristic  outbreaks  of  the  municipalisation 
fever  are  the  decision  last  week  of  the  Liverpool  City  Council 
to  purchase  forthwith  the  flourishing  business  of  the  Liverpool 
Electric  Supply  Company  as  a  going  concern,  and  the  decision 
this  week  of  the  Bath  City  Council  to  make  immediate  appli- 
cation for  an  Electric  Lighting  Provisional  Order.  The  Liver- 
pool Company,  we  are  glad  to  think,  is  in  a  position  to  meet 
its  enemy  in  the  gate  with  considerable  equanimity,  and  the 
action  of  the  City  Council  is  only  instructive  as  an  instance  of 
the  overpoweringly  attractive  force  which  the  electric  lighting 
business  exerts  on  the  municipalities  of  to-day.  The  Bath 
episode  is  yet  another  object  lesson,  if  such  were  needed,  of 
the  curious  inability  of  local  authorities  to  deal  fairly  by  elec- 
tric lighting  companies  unless  obliged  to  do  so  bjforct  maji  tin  . 
The  electric  lighting  of  Bath  has  been  undertaken  largely  by 
local  capitalists,  and,  although  conspicuous  neither  as  an  engi- 
neering nor  as  a  financial  success,  it  has  proved  a  magnificent 
advertisement  for  Bath.  Everything  connected  with  it,  one 
would  have  therefore  thought,  entitled  the  Company  to  generous 
treatment  when  it  desired  to  consolidate  its  position  by  a  Pro- 
visional Order.  The  argument  that  "  it  did  not  become  an 
Authority  to  be  the  servant  of  a  Company,"  and  the  marauder 
suggestion  that  it  would  be  a  good  thing  to  get  "  the  whip 
hand  "  of  the  Company,  caused  the  councillors,  however,  to 
forget  that  it  does  not  become  a  public  body  to  be  grasping, 
and  resulted  in  an  unanimous  vote  in  favour  of  immediate 
application  for  an  Order.  We  have  no  doubt  that  the  Board 
of  Trade  will  see  to  it  that  justice  is  meted  out  to  this 
plucky  pioneer  Company. 


Considering  that  there  is  often  such  a  great  diversity  in  the 
tenders  for  an  engineering  job,  the  top  one  often  being  twice 
the  price  of  the  bottom  one,  there  is  little  ground  for  com- 
plaint if,  when  a  single  contractor  is  asked  to  tender,  his 
tender  is  somewhat  less  or  more  than  the  estimate  of  the 
consulting  engineer.  The  Southampton  Harbour  Board 
doi  not  appear  to  think  that  this  is  so.  It  evinced  no  little 
surprise  when,  after  its  consulting  en  ineer  had  estimated  the 
,  o  i)  at  £885,  the  tenderoi  Me  »  and  Co.  (Limited) 

for  erecting  electric  light  plant  on  the  Town  Qua] 
than    B899.    18s.     The  consul  bad  mi    ed   the 

i  mly)  about    16  per  cent ! 
When  wi   forgi     that  contractors  often,  as  wi    aid  before,  miss 

one  anothei '    i bj   ovei   100  per  cent.,  this  seems  a 

deal  :  but,  otherwise,  we  thinli  It  is  quite 

both  the  e  timate  and  the  tender  wen     kilfnl 

and  reai  onable  .  and  we  i  ■  ■■"  rstand  why 

disparity    n    ground  for 
the  tender. 
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There  is  a  touch  of  humour  in  the  course  which  the 
Board  decided  upon  taking.  Mr.  Aldrzdge,  their  con- 
sulting engineer,  having  estimated  that  the  work  could  be 
done  for  6885,  and  the  contractors  having  failed  to  tender 
to  so  low  a  price,  the  Board  decided  to  do  the  job  them- 
selves at  Mr.  Aldridge's  price — if  they  can.  We  should 
have  thought  that  the  ridiculous  results  of  such  a  course 
in  the  case  of  the  London  County  Council  would  have  been 
a  sufficient  warning,  but  experience  is  valued  by  the  price 
paid  for  it.  A  consulting  engineer  ought  not  to  be  expected 
to  give  the  exact  price  of  a  job.  So  far  as  it  consists  of  supply 
of  goods,  he  can  get  prices  and  discounts  by  making  preli- 
minary and  more  or  less  unofficial  inquiries  ;  but  he  cannot 
he  expected  to  foretell  the  exact  price  which  will  be  tendered, 
unless  he  knows.  Ought  he  to  know  ?  Nor  can  he  be  ex- 
pected to  be  able  to  estimate  as  well  or  better  than  a  con- 
tractor for  the  amount  of  labour  required  for  any  works. 


Exhibition  of  Gas  and  Oil  Motors. — An  exhibition  of  gas 
■and  oil  motors  will  be  held  in  Paris  in  the  summer  of  this 
year,  under  the  auspices  of  the  Societe  Technique,  65,  Rue 
Provence,  Paris. 

Electric  Working  of  Warship  Turrets. — The  new  second-class 
ironclad  cruiser  for  the  French  navy,  the  "  Latouche-Treville," 
is  fitted  so  that  all  the  operations  of  the  guns  and  the  working 
of  the  turrets  are  performed  electrically. 

Magnetic  Fatigue. — We  have  received  a  communication 
from  Mr.  Albert  Campbell  on  the  subject  of  the  alleged  mag- 
netic fatigue,  or  the  time  change  in  hysteresis  in  iron  under 
load.  We  are  unable  to  find  room  for  this  article  this  week, 
but  we  hope  to  publish  it  very  shortly. 

Royal  Society. — The  following  Papers  were  down  for  reading 
yesterday  : — Sir  John  Evans,  K.C.B.,  Treas.  R.S.,  "  On  the 
Trust  Funds  of  the  Royal  Society."  E.  H.  Griffiths,  "The 
Latent  Heat  of  Evaporation."  W.  M.  Mordey,  "  On  Slow 
•Changes  in  the  Magnetic  Permeability  of  Iron." 

Street-Boxes. — Having  regard  to  the  evidence  given  at  the 
recent  inquiry  respecting  the  Euston-road  explosion,  the  High- 
ways Committee  of  the  London  County  Council  propose  that 
plans  for  street-boxes  should  only  be  approved  on  the  condition 
that  provision  is  made  for  their  adequate  ventilation. 

Obituary. — The  decease  is  announced  on  the  11th  instant  at 
Friedrichsdorf,  near  Homburg,  of  the  widow  of  Philipp  Reis, 
the  inventor  of  the  Reis  telephone.  For  the  past  twelve  years 
she  had  enjoyed  a  small  pension  from  the  Imperial  German 
Government  in  consideration  of  her  husband's  scientific  work. 

Government  Telegraph  Semi-Jubilee. — The  authorities  at 
St.  Martin's  le-Grand  are  making  arrangements  for  celebrating 
the  semi-jubilee  of  the  acquisition  of  the  telegraph  system  by 
the  Government  by  a  banquet,  to  be  presided  over  by  the 
Postmaster-General,  and  to  be  held  about  the  close  of  this 
month. 

Northern  Society  of  Electrical  Engineers. — At  the  last 
meetmgof  this  Society  the  following  gentlemen  were  elected  : — 
Members  :  Messrs.  J.  G.  Calvert,  S.  H.  Casson,  M.  Holroyd- 
Smith,  A.  Staid,  P.  C.  Tope,  A.  H.  Robinson,  Wm.  Lawrie, 
G.  B.  Samuelsoip,  and  F.  C.  Gibbons.  Associates  :  S.  Hart- 
ford, R.  Wood,  and  A.  L.  Lind. 

Cable  Interruptions  : —  Date  of  Interruption. 

Latakia-Cyprus   Nov.  27,  1894. 

Cadiz-Teueriffe    I  ice.  26,  1894. 

HongkoDg-Macao        Dec.  31,  1894. 

Pernambuco  <  !eara  Ian.  12,  1895. 

idiz    Ian.  14,  1895. 

Gibraltai  Tangier    Ian.  14,  1895. 

Telephone  Communication  in  Germany. — During  the  past 
year  or  so  there  has  been  a  most  remarkable  development  in 


the  telephonic  system  of  Germany.  At  the  present  time  33 
Herman  towns  are  provided  with  telephone  exchanges,  while  as 
regards  interurban  communication  195  different  connections  are 
now  available,  as  against  113  at  the  end  of  1893.  The  prin- 
cipal new  lines  are  Berlin-Munich,  690  kilometres;  Berlin- 
Cologne,  630  kilometres  ;  Stettin-Stralsund,  Berlin-Memel, 
Berlin-Vienna,  Berlin-Bremen  and  Cologne-Hamburg. 

Mechanical  Spelling. — "  We  hope,"  says  the  American 
Machinist,  of  January  3rd,  "  none  of  our  readers  will  receive  a 
very  serious  shock  when  they  note  that  certain  words  much 
used  by  us  and  by  mechanics  generally,  are,  in  this  and  suc- 
ceeding numbers,  spelled  somewhat  differently  from  what  we 
have  heretofore  spelled  them.  We  can  see  no  use  in  placing  an 
e  in  the  word  bight ;  we  can  see  no  use  in  an  extra  m  and 
an  e  on  the  end  of  program ;  we  can  see  no  use  in  ue  on  the 
end  of  catalog ;  and,  as  our  new  Century  Dictionary  gives  us 
the  authority  to  adopt  the  shorter  and  more  sensible  spelling 
of  these  words,  we  shall  so  spell  them  hereafter." 

The  Progress  of  an  Idea. — The  St.  Louis  Chronicle  prints 
an  interview  with  Dr.  Wellington  Adams,  in  which  he  asserts 
that  "  the  Chicago  and  St.  Louis  Electric  Road  will  most  cer- 
tainly be  built,  but  not  until  after  a  revival  in  business. 
Already  $8,000,000  of  the  $10,000,000  worth  of  bonds  have 
been  placed,"  Dr.  Adams  continues,  "  and  it  will  not  be  much 
trouble  to  place  the  remainder.  The  grading  and  securing  the 
right  of  way  is  going  steadily  on.  The  distance  between 
Chicago  and  St.  Louis  will  be  shortened  about  35  miles,  and 
the  time  reduced  from  10  and  12  hours  to  three  and  four. 
Fast  mails  and  express  will  then  arrive  and  depart  almost 
every  hour  from  St.  Louis." 

An  Electrical  Letter  Box. — An  electrical  letter  box  has 
been  invented  by  a  citizen  of  Chicago.  It  consists  of  the 
ordinary  mail  box,  on  the  top  of  which  is  a  device  by  means  of 
which  a  signal  is  sent  to  the  occupant  of  the  building  when  a 
letter  has  been  placed  in  the  box.  The  act  of  opening  the  box 
to  insert  the  letter  starts  a  very  simple  clock  motion  and  the 
circuit  is  closed,  or  rather  the  commutator  turns  with  the 
closing  of  the  box.  The  commutator  revolves  continuously  in 
one  direction,  so  that  there  is  nothing  to  get  out  of  order.  It 
is  understood  that  the  post-office  authorities  favour  the  device, 
as  it  automatically  insures  the  signalling  for  the  delivery  of 
mail,  and  enables  the  people  to  distinguish  its  ring — three 
short  ones — from  the  ordinary  call.  It  can  be  placed  in  the 
same  circuit  with  the  call  bell. 

Sir  David  Salomons. — The  Mayor  of  Tunbridge  Wells,  Sir 
David  Salomons,  celebrated  his  mayoralty  right  royally  on 
Saturday  evening  last  by  a  banquet  in  the  Great  Hall  at  Tun- 
bridge Wells.  A  special  train  brought  down  and  took  back  a 
party  from  Loudon.  Among  the  guests  were  the  Lord  Mayor 
of  London,  the  Marquis  of  Abergavenny,  Viscount  Cantelupe, 
Sir  George  Russell,  M.P.,  Mr.  Justice  Grantham,  Sir  Julian 
Goldsmid,  Sir  J.  Crichton  Browne,  Mr.  Bousfield,  Sir  Frederick 
Abel,  Prof.  Ayrton,  and  several  others  interested  in  electrical 
science.  The  Mayor  also  entertained  600  old  people  of  the 
Tunbridge  Wells  district.  Great  things  are  expected  to  accrue 
to  Tunbridge  Wells  from  the  public  spirited  act  of  Sir  David 
Salomons  in  adding  the  function  of  Mayor  of  Tunbridge  Wells 
to  his  many  other  duties.  Mr.  Bousfield,  in  the  course  of  his 
speech  returning  thanks  for  the  "  Bar,"  congratulated  Tun- 
bridge Wells  on  being  better  off  than  London,  insomuch  as  its 
men  of  standing  were  ready  to  come  forward  and  take  their 
proper  share  of  the  burden  of  municipal  affairs. 

Different  Men  have  Different  Opinions. — A  new  trolley 
line  has  been  started  at  Kingston,  N.Y.  The  local  Leader 
says  :  "  It  was  expected  that  there  would  be  some  slight 
demonstration  of  popular  approval  when  the  car  passed  through 
Wall-street,  this  fact  being  indicated  by  the  request  of  a 
number  of  Wall-street  merchants  that  they  be  allowed  to  place  a 
brass  baud  on  board  ;  but  nobody  for  an  instant  suspected  that 
it  would  meet  with  such  an  ovation  as  it  did.  From  the  start- 
ing point  on  Cedar-street  to  the  end  of  the  hue  at  the  corner  of 
Washington  and  Linderman-avenues,  the  entire  populace  all 
along  the  line  turned  out  to  bid  it  welcome.  There  was  scarcely 
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a  house  that  was  not  illuminated  from  cellar  to  garret  and 
hundreds  of  blazing  barrels,  boxes,  and  almost  anything  that 
would  burn,  aided  in  adding  brilliancy  to  the  scene,  while  red 
fire,  torches,  Roman  candles  and  other  fireworks  hissed  and 
sputtered,  flashed  and  glittered." — The  Bordeaux  Town  Council, 
at  its  meeting  of  December  18tb,  "squarely  refused,"  says 
L'Energie  Electrique,  to  give  permission  for  an  electric  tramway 
on  the  Thomson-Houston  overhead-trolley  system.  In  the 
opinion  of  the  Bordeaux  Municipality,  the  trolley  system  is 
quite  put  out  of  court,  owing  to  its  "  aspect  dbsolument  dis- 
gracieux." 

A  Strike  on  a  Trolley  Line. — Nearly  8,000  men,  employed 
as  motormen  and  conductors  of  the  street  cars  belonging  to 
the  various  trolley  lines  in  Brooklyn,  went  on  strike  on  Monday 
morning,  the  men  demanding  a  full  ten  hours'  work  a  day  and 
an  increase  in  pay.  They  are  now  required  to  be  on  duty  for 
ten  hours,  but  often  lose  several  hours  of  this  time  through 
being  compelled  to  wait  to  be  appointed  to  a  car.  About  noon 
a  trolley  car,  flying  the  flag  denoting  that  it  was  carrying 
mail  bags,  attempted  to  leave  the  Post  Office  for  its  destina- 
tion. The  strikers  at  once  attacked  it,  throwing  boards, 
staves  of  broken  barrels,  and  other  articles  at  the  driver  and 
conductor.  The  police,  who  were  drawn  up  in  readiness,  were 
ordered  to  charge  the  mob,  and  succeeded  in  dispersing  it. 
Notice  has  been  issued  to  the  strikers  that  another  interference 
with  the  despatch  of  the  mails  will  result  in  the  calling  out  of 
the  United  States  troops,  as  was  done  at  the  time  of  the  strike 
in  Chicago.  The  threat  made  by  the  strikers  that  they  would 
destroy  any  street  car  which  attempted  to  start  was  carried 
out  on  Tuesday  afternoon.  A  crowd  numbering  10,000  per- 
sons gathering  around  the  sheds,  and  when  the  first  car  was 
run  out  it  was  attacked  and  wrecked.  A  troop  of  mounted 
police  at  once  charged  the  mob  and  kept  it  at  bay  long  enough 
to  enable  one  car  to  start.  The  strikers  are  considered  to  be 
losing  ground. 

Carbon  Batteries  and  the  Cost  of  Supply. — Commenting 
on  the  production  of  electrical  energy  in  carbon  batteries,  our 
contemporary,  the  Electrical  World  of  New  York,  says  that. 
"  Assuming  that  the  problem  were  really  solved,  it  does  not 
follow,  as  often  asserted,  that  a  revolution  in  the  electrical 
industry  would  result.  Supposing  that  the  cost  of  the  appa- 
ratus and  labour  were  the  same  as  with  the  steam  and  elec- 
trical machinery  displaced,  the  saving  would  merely  be  in  fuel, 
and  this  item  at  present,  on  the  basis  of  four  pounds  of  coal 
per  horse-power  per  hour,  amounts  to  less  than  one  cent,  with 
coal  at  §4.00  per  ton,  per  horse-power  per  hour  of  electrical 
energy  delivered,  the  total  cost  of  which  quantity  of  energy  is 
rarely  below  8  cents,  and  is  usually  sold  for  electric  lighting  at 
12  cents.  If,  therefore,  the  fuel  were  supplied  under  these 
conditions  for  nothing,  and  used  at  an  efficiency  of  100  per 
cent.,  the  reduction  on  the  cost  of  electrical  energy  to  the 
consumer  would  not  be  10  per  cent.  In  the  production  of 
electrical  energy  it  should  be  borne  in  mind  that  the  fuel  is  but 
one  item  of  cost  in  many,  the  total  including  fixed  charges, 
management,  superintendence,  labour,  depreciation,  insurance 
and  repairs.  The  error  of  regarding  only  the  item  of  fuel  has 
also  led  to  the  popular  misconception  as  to  the  possibilities  of 
water  power  as  a  source  of  very  cheap  electrical  power.  In  I 
this  case  it  may  easily  happen  thai  the  saving  effected  in  fuel, 
labour  and  machinery  is  balanced  by  the  charges  on  the  invest- 
ment I'n  improving  the  water  power,  though  in  most  instances, 
particularly  where  the  water  power  is  an  extensive  one,  Favour 
ablj  situated  and  not  requiring  t""  large  art  outlay  for  develop- 
in,  nt,  there  will  be  to  justify  its  use,  though 
it.  may  not  result  in  any  notable  cheapening  of  the  cost  of 
eleol  rical  energy  to  the 

Copper    during    1894  to    Messrs.    Stedman, 

Crowther  and  Co.'s  metal  report  for  I  9  I  production  was  cur 
tailed,  presumably  undei  ':   lov  prices,  and  will  be 

Further  reduced  if  the  arrangement  between  the  big  American 

i  brought  into  Force.  In  the 
opt  hi  .'s.  6d.  in  Januai  j . 

ami  tin-,  proved  in  be  the  highest  value  throughout  1894. 
Tin  n  i  us  fall  throughout  the  first  ball 

of  ill"  year,     By  June  it   bad  dropped  to  £37.  17s.  6d  .  the 


lowest  recorded  price,  excepting  during  the  time  following  the 
collapse  of  the  Copper  Syndicate  in  March,  1889.  Some 
improvement  followed,  but  £38  was  again  accepted  in  July. 
The  market  then  turned  round  on  rumours  of  proposals  for  a 
renewal  of  the  agreement  for  the  restriction  of  output,  and  50s. 
per  ton  was  soon  gained.  There  was  a  gradual  improvement 
throughout  August  and  September,  until  £41. 15s.  was  reached. 
In  October  and  November  some  realisations  took  place,  doubt- 
less influenced  by  the  disappointment  following  the  passing  of 
the  American  Tariff  Bill,  and  little  by  little  the  market  drooped, 
until  ±'39.  15s.  was  touched  early  in  December,  when  there  was 
a  rebound  to  £41,  and  this  was  the  value  on  the  last  day  of 
the  year.  The  deliveries  of  copper  out  of  stock  in  England 
and  France  for  the  past  eight  years  are  as  follows  : — 

Imports. 

1887.   1888.   1889.   1890.   1891.   1892.   1893.   1894. 

Tods.   Tons.    Tons.   Tons.    Tons.    Tons.    Tons.   Tons. 

111,493  ...63,906.. .118,352. ..145,641. ..122,441. ..106,272.. .129,741. ..97,699 

Transformer  Chambers  under  Public  Streets. — The  following 
communication  has  been  addressed  by  the  Board  of  Trade  to 
the  London  County  Council,  the  Wandsworth  District  Local 
Board  of  Works,  and  other  local  bodies  and  companies  con- 
cerned in  the  recently  raised  objections  to  the  proposals  of  the 
electric  lighting  companies  to  place  transformer  chambers  below 
the  surface  of  the  public  thoroughfares  : — 

Sm :  AVith  reference  to  the  hearing  which  recently  took  place  at  this 
office  of  objections  raised  to  the  various  systems  of  supply  proposed  to  be 
adopted  by  the  Undertakers  under  "he  above-mentioned  Orders,  which  in- 
volve the  use  of  transforming  chambers  placed  underground  in  the  public 
streets,  I  am  directed  by  the  Board  of  Trade  to  inform  you  that,  as 
arranged  at  the  hearing,  they  have  consulted  their  legal  adviser,  who  is  of 
opinion  that  the  expression  "  regulating  or  controlling  the  supply  of 
energy  "  means  or  includes  the  transforming  of  energy,  and,  accordingly, 
that  there  is  sufficient  authority  in  Section  12  of  the  County  of  London 
(North)  Electric  Lighting  Order,  1892,  and  in  the  corresponding  sections 
of  the  other  Orders  mentioned  above,  for  the  construction  of  such  boxes 
as  may  be  necessary  for  that  purpose  :  and,  further,  that,  so  far 
as  the  section  itself  is  concerned,  there  is  no  limitation  with  respect 
to  the  size  of  the  boxes.  In  view  of  this  opinion,  and  after  a  care- 
ful consideration  of  the  representations  made  at  the  hearing,  the 
Board  of  Trade  are  not  prepared  to  hold  that  sufficient  reasons 
have  been  advanced,  either  on  the  ground  of  public  safety  or  of  want 
of  parliamentary  sanction,  to  justify  them  in  refusing  to  approve  of 
a  system  of  supply  which  involves  the  use  of  transforming  chambers 
under  the  public  streets.  The  Board  of  Trade,  however,  consider  that 
the  use  of  the  public  streets  for  such  a  purpose  should  be  as  much  as 
possible  limited,  and  that  the  chambers  should  be  placed  where  they  do 
not  unreasonably  interfere  with  existing  underground  works  of  any  kind. 
In  these  circumstances,  the  Board  of  Trade  will  lie  prepared  to  approve  the 
Bystems  submitted  by  the  undertakers  under  the  above-mentioned  Orders 
with  certain  alterations  which  will  be  communicated  to  the  Council  shortly. 
The  Board  of  Trade  hope  that  their  decision  ou  the  general  question  will 
render  unnecessary  any  further  action  with  regard  to  the  appeals  which 
have  been  lodged  by  the  undertakers  under  Section  13  of  the  County  of 
London  (North)   Electric   Lighting  Order,  1892.  and  of  the  Wandsworth 

Lighting  Order,   1892.     Should,  however,  any  difficulty 
connection   with  any  particular  chamber,  it  would,  of  course,  ba  open   to 
the  London  County  Council,  the  Local  Authority,  and  the  undertakers  to 
avail  themselves  of  t he  provisions  of  the  sections  of  the  Orders  relating 
to  the  construction  of  works. — 1  am,  Sec, 

.  Signed         I   i  rtbnai   Bow  b. 

/flic  Clerk  to  the  London  County  Coum  il.  S  S.W. 

Technical  Education. — A  special  feature  of  the  New  Year's 
number  of  the  Polytechnic  Magasitu  is  a  collection  of  New 
Year  greetings  from  all  the  members  of  the  governing  body  of 
the  institution,  including  Lord  Playfair,  Lord  Eteay,  Sir  Philip 
Magnus,    and   the    Bon.    T.    II.  W.   Pelham.     Lord    Playfair 

Wrote  :      "  In  the   year    1896  the   Polytechnic  Institution  alone 

will  have  between  14,000  and  15,000  students  and  members. 
This  is  an  astonishing  result  to  a  veteran  educationalist  like 
tiers  the  time  when  there  was  not  a  single 
student  throughout  the  entire  kingdom  who  could  obtain  a 
technical  education.  Alter  the  Great  Exhibition  of  1861,  of 
which    I  .•mi    the  sole  survivor  of    its    Royal  Commission  of 

ni,    when    we   learned    by    comparison    with    other 

that  industrial  competition  «as  resolving  itself  into  s 
competition  of  eduoated  intelligence,  instead  of,  as  formerly, 
one  of  local  advantages  or  oheap  raw  materials,  1  asso- 
ciated  my  sell  with  s  few  aotive  men  and  began  the  oru 
Bade  For  teohnioal  education,  W  that  date  (1861)  there 
\cis  only   one   institution   in   Qlasgow,  and  none  in  all   the 
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rest  of  the  kingdom  that  could  be  considered  technical 
in  any  sense.  Very  slowly,  but  surely,  the  want  was  admitted, 
and  technical  schools  and  colleges  were  founded,  and  now  there 
is  not  a  single  large  town  without  schools  or  colleges  devoted  to 
technical  education.  What  has  compelled  this  country  to  make 
such  marvellous  advances  ?  Formerly  the  possession  of  iron, 
the  source  of  strength,  and  of  coal,  the  source  of  power,  gave  to 
England  its  character  as  an  industrial  nation.  But  gradually 
iron  and  coal  were  found  as  cheap  in  other  countries,  or  they 
could  be  acquired  cheaply  by  other  nations  through  improve- 
ments in  means  of  transport  by  sea  and  land.  Industrial  com- 
petition then  became  converted  into  a  competition  of  intellect. 
The  nation  which  becomes  the  most  educated  nation  will  become 
the  greatest  nation — if  not  to-day,  certainly  to-morrow.  .  .  . 
An  ignorant  workman  is  still  called  by  his  employers  a  'hand.' 
Future  employers  must  count  their  workmen  by  '  heads '  as 
well  as  by  bauds.  Our  Polytechnic  is  taking  part  in  per- 
meating the  people  with  general  as  well  as  technical  intelli- 
gence, and  so  is  helpiug  to  lay  the  foundation  for  the  contiuued 
properity  of  this  nation  in  the  ever  increasing  competition  o! 
the  world." 

The  Paris  Metropolitan  Railway. — The  antagonism  that  has 
long  existed  between  the  Municipal  Council  of  Paris  and  the 
Government,  says  the  Engineer,  is  responsible  in  some  measure 
for  the  rejection  of  the  project  that  was  recently  presented  to 
the  Council  by  M.  Barthou,  the  Minister  of  Public  Works,  for 
the  construction  of  two  transverse  lines  across  the  city  in  con- 
nection with  the  Ceinture  and  all  the  main  lines  having  their 
termini  in  Paris.  The  scheme  had  been  so  carefully  prepared, 
and  seemed  to  fulfil  all  the  conditions  of  a  "Metropolitan"  in 
such  a  satisfactory  manner,  that  its  rejection  has  come  as  a 
surprise  to  everyone.  The  Council  states  that  it  will  have 
nothing  to  do  with  the  scheme  on  the  following  grounds.  It 
places  too  much  power  in  the  hands  of  the  railway  companies. 
who  would  have  authority  to  construct  that  part  of  the  system 
in  which  they  would  be  immediately  interested,  and  the  Council 
contends  that  the  whole  of  the  "  Metropolitan,"  being  an  essen- 
tially local  work,  should  be  carried  out  by  private  enterprise. 
This  is  a  point  upon  which  the  Council  and  the  Government 
have  been  in  conflict  on  many  previous  occasions.  It  is  also 
asserted  that  the  project  does  not  sufficiently  serve  the  interests 
of  the  central  quarters  of  Paris,  and  notably  the  Hue  Reaumur, 
upon  which  the  Council  has  already  spent  a  large  sum  of  money, 
and  it  is  further  urged  that  the  benefits  accruing  to  the  Council 
from  the  carrying  out  of  the  scheme  would  not  compensate  it 
for  the  loss,  amounting,  it  is  estimated,  to  £1,200,000,  that 
would  result  from  the  proposed  free  admission  of  the  material 
to  be  used  in  the  construction  of  the  railway.  Some  other  points 
of  minor  importance  are  also  raised  against  the  project,  and  it 
has,  consequently,  been  definitely  rejected.  It  is  not  now 
believed  possible  that  the  "Metropolitan"  will  be  completed  in 
time  for  the  Exhibition  of  1900,  in  which  event  it  is  difficult  to 
see  how  the  vast  amount  of  traffic  that  will  take  place  during 
that  period  can  be  dealt  with.  The  only  hope  of  the  "Metro- 
politan" now  lies  in  the  possibility  of  the  Government  being 
able  to  rapidly  draw  up  and  pass  another  project  that  will 
receive  the  approval  of  the  Municipal  Council  in  time  for  the 
work  to  be  put  in  hand  during  next  year ;  but  it  is  the  general 
impression  that  the  Council  is  entirely  opposed  to  a  scheme  of  any 
sort  that  will  facilitate  a  displacement  of  population  from  the 
centre  of  Paris  to  the  suburbs,  and  that  the  Government  will 
be  too  busily  occupied  next  year  with  the  preliminary  works  in 
connection  with  the  Exhibition  to  be  able  to  pay  any  more 
attention  to  the  underground  railway. 

The  Storage  Battery  Industry  As  we  look  back  on  the 
development  of  the  electrical  industries  during  the  past  four- 
teen years — a  commercial  development  unparalleled  in  the 
history  of  the  world — we  fii.d,  writes  the  Electrical  World  of 
New  York,  "one  singular  circumstance  connected  with  it, 
which  is  that,  aside  from  some  promotors  and  inventors,  but 
few  have  profited  from  a  business  that  from  its  vastness  should 
have  been  an  incomparable  source  of  wealth.  When  we  come 
to  examine  into  the  causes  wo  find  that  perhaps  the  principal 
one  has  been  the  stupendous  litigation,  which  will  render  the 
period  almost  as  memorable  from  a  legal  as  from  an  electrical 
Standpoint.     No  branch  of  the  industry  has  suffered  more  in 


this  respect  than  that  relating  to  storage  batteries,  in  whioh 
not  only  have  millions  of  money  been  lost,  but  the  industry 
itself  throttled  for  years.  Owing  to  the  legal  impediments 
encountered  at  every  step,  the  slight  commercial  progress 
made  by  this  branch  in  comparison  with  other  electrical 
ones,  became  a  matter  of  reproach,  and  even  led  to  the 
storage  battery  itself  falling  into  an  undeserved  repute. 
It  is,  therefore,  with  satisfaction  that  the  new  era  will 
be  regarded  which  has  been  just  inaugurated  by  the  con- 
solidation of  warring  storage-battery  interests  [see  The  Elec- 
trician,  December  21st,  p.  224],  and  which  we  trust  will  result 
in  the  fulfilment  of  the  sanguine  hopes  of  those  who  have  so 
long  looked  for  the  storage  battery  to  take  its  merited  place 
among  the  electrical  industries.  While  it  is  much  to  bo  re- 
gretted that  the  peace  between  the  hostile  interests  was  not 
sooner  established,  the  present  is  yet  an  opportune  moment, 
for  the  field  of  usefulness  is  now  well  prepared  in  many  respects. 
For  central  and  power  station  work  the  opening  is  already  a 
wide  one,  and  it  is  not  at  all  improbable  that  the  future  may 
see  the  storage  battery  an  essential  part  of  every  station  equip- 
ment. The  same,  in  a  somewhat  less  degree,  is  true  of  its  use 
with  isolated  plants,  and  he  would  be  rash  indeed  who  would 
maintain  that  storage-battery  traction  contains  no  possibilities, 
notwithstanding  its  lack  of  success  in  the  past.  Developments 
in  other  directions  can  now  also  be  attempted  without  the  fear 
of  an  untimely  halt  being  called.  Not  the  least  benefit  of  the 
industry  being  placed  on  an  assured  basis  is  that  its  success 
will  result  in  again  attracting  inventors  to  the  field,  and  per- 
haps some  of  the  theoretical  considerations  recently  put  forth 
by  German  electro  chemists  may  thereby  be  worked  into  prac- 
tical realisations." 

The  Perpetual  Motion  Man. — There  is  reason  for  believing, 
says  the  Engineer,  that  justice  may  at  last  be  done  to  certain 
members  of  that  somewhat  limited  class  of  inventors  known  as 
"  perpetual  motion  men."  These  individuals  may  be  classed 
under  various  heads.  We  have  the  unmitigated  fraud,  for 
example,  now  nearly  extinct,  and  we  have  the  man  who,  begin- 
ning honestly,  and  losing  his  money,  endeavours  to  retrieve 
his  position  at  the  cost  of  somebody  else — also  rare.  Then  we 
have  the  ignoramus,  full  of  conceit  and  dogmatism,  but  per- 
fectly honest ;  and,  lastly,  we  have  the  mistaken  worker  who 
has  learned  a  great  deal,  possibly  much  more  than  he  under- 
stands. Now,  until  quite  recently  all  these  men  were  classed 
together  under  two  heads  as  either  rogues  or  fools ;  and  they 
were  all  alike  supposed  to  be  identified  with  machines  which, 
once  started,  could  run  for  ever.  Whether  it  is  that  the  better 
type  of  perpetual  motion  man  is  much  superior  in  mental  capa- 
city to  his  predecessors,  or  that  critics  and  other  advanoed 
persons  have  taken  the  trouble  to  understand  what  it  is  the 
perpetual  motion  man  wants  to  do,  we  cannot  tell.  The  faot, 
whatever  the  cause,  is  that  no  one  ever  fancies  now  that  any- 
one out  of  a  lunatic  asylum  dreams  of  producing  a  machine 
that  will  run  for  ever ;  and  it  is  admitted  that,  although  the 
schemes  of  the  perpetual  motion  man  are  unsound,  it  is  often 
so  difficult  to  show  wherein  this  unsoundness  lies  that  it  would 
be  unadvisable  to  hold  the  inventors  of  them  to  be  fools,  or 
frauds,  or  even  transcendentally  ignorant.  .  .  .  Finally, 
continues  our  contemporary,  we  may  say  that  to  us  it  seems  as 
though  the  perpetual  motion  man  of  the  proper  type  plays  a 
useful  part  in  the  world's  economy.  He  tries  experiments  with 
Nature  which  the  plodding,  possibly  over-trained,  scientist 
would  not  think  of  attempting.  His  imagination  carries  him 
everywheie.  He  does  not  believe  in  the  existence  of  natural 
walls  until  he  has  knocked  his  head  againbt  them.  If  one  road 
is  stopped  he  tries  another  ;  when  there  is  no  road  he  will  cut 
a  way  for  himself  through  the  jungle.  Everyone  wrestling 
with  the  forces  of  Nature  is,  in  a  sense,  a  perpetual  motion 
man.  We  cannot  think  that  all  this  means  so  much  waste  of 
mental  ei  ergy.  No  man  trained  to  think  will  say  that  he 
knows  what  is  and  is  not  impossible  in  the  future;  at  the  best, 
he  can  but  believe.  Half-a-dozen  names  hang  on  our  pen, 
names  of  men  who  have  proved  that  the  belief  of  a  past  gene- 
ration had  no  more  substantial  foundation  than  a  cloud.  The 
perpetual  motion  man  lacks  but  one  thing  to  make  him  re- 
spected, and  that  is  worldly  sense.  But,  possibly,  if  he  had 
worldly  sense  he  would  not  be  a  perpetual  motion  man. 
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MR.  CROMPTON'S  PRESIDENTIAL  ADDRESS  TO  THE 
INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

I  think  that  I  shall  interest  jou  most  if  I  address  you  on 
electrical  engineering  from  my  own  standpoint.  I  believe  that 
I  am  the  first  of  your  Presidents  who  received  his  early 
training  in  mechanical  and  structural  work  entirely  uncon- 
nected with  electrical  engineering,  which  at  that  time  meant 
telegraph  engineering.  You  must,  therefore,  not  be  dis- 
appointed if  I  deal  with  electrical  engineering  chiefly  from 
the  mechanical  engineer's  point  of  view,  believing  as  I  do 
that  its  great  development  dates  from  the  time  when  the 
mechanical  engineer  first  took  in  hand  the  design  and  con- 
struction of  dynamo  electric  machinery.  This  date  is  that 
of  the  Paris  Exhibition  of  1878,  so  that  we  have  had  16  years 
in  which  to  develop  the  dynamo,  the  alternator,  the  trans- 
former, and  the  storage  battery  into  their  present  form.  During 
these  16  years  the  dynamo,  in  mere  size,  has  increased  500- 
fold,  its  efficiency  has  increased  from  60  to  97  per  cent.  ;  from 
an  instrument  maker's  model  it  has  become  a  machine 
which,  whether  as  regards  solid  mechanical  construction  or 
smooth  efficient  working,  will  compete  favourably  with  any 
form  of  engine  or  machine  tool  that  has  ever  left  the  hands  of 
the  mechanical  constructor.  The  modern  alterna'or  has  been 
slowly  evolved  from  the  original  Alliance  magneto  electric 
machine,  the  transformer  from  the  induction  coil,  the  storage 
battery  from  the  original  Plants  cell.  When  I  say  that  the 
vast  development  which  has  taken  place  during  these  16  years 
has  been  mainly  due  to  the  labours  of  the  mechanical  engineer, 
I  do  not  in  the  least  undervalue  the  immense  labour  of  the 
physicists  and  of  the  telegraph  engineers  who  preceded  us ;  on 
the  contrary,  it  is  abundantly  evident  that  this  rapid  develop- 
ment was  only  rendered  possible  by  the  splendid  work  which 
the  physicists  had  already  done,  laying  down  so  clearly  the 
laws  and  the  co-relation  of  electromotive  forces,  electric  cur- 
rents, resistance  and  induction,  and  to  the  admirable  system  of 
units  which,  through  the  British  Association  Committee,  the 
telegraph  engineers  had  worked  out  to  such  completeness  that 
they  now  form,  with  very  slight  changes,  the  complete  system 
of  modern  units  that  are  universally  adopted;  and  I  cannot  omit 
to  mention  the  great  impulse  which  was  given  to  the  progress 
of  electrical  engineering  by  the  invention  of  the  incandescent 
lamp  by  Swan,  Steam,  and  others.  For  it  is  quite  certain 
that,  although  the  development  of  dynamo  plant  for  arc  light- 
ing and  for  transmission  of  power  would  have  attained  con- 
siderable proportions  without  the  assistance  which  it  has 
derived  from  the  demand  for  incandescent  lighting,  yet  it 
would  have  taken  a  vastly  longer  period  to  have  reached 
its  present  stage  of  development. 

I  am  one  of  those  who,  when  I  use  the  word  "  electricity," 
have  before  me  a  mental  picture  of  an  agency  which  we  use  for 
producing  action  at  a  distance,  an  infinitely  flexible  connecting 
rod  by  which  we  can  transmit  energy  and  reproduce  it  at  a 
distance  in  any  desired  form.  Perhaps  the  reason  why  I  have 
formed  this  mental  picture  is  that  I  entered  on  the  study  of 
electrical  engineering  through  a  very  correct  process  of  evolu- 
tion. I  laving  been  previously  engaged  on  a  practical  application 
of  hydraulic  transmission  plant,  1  was,  from  the  time  that  I  first 
commenced  on  electrical  work,  struck  by  the  general  resemblance 
which  the  flow  of  electric  currents  through  conductors  bears  to 
that  of  water  or  other  fluids  through  a  system  of  pipes.  It  is 
almost  a  pity  that  the  actual  demand  for  electrical  energy  for 
light,  giving  purj preceded  that  for  mechanioal  power  pur- 
poses, as  the  pari  which  eleotrioity  plays  as  a  connecting-rod  only 
is  not  so  immediately  evident,  when  it  is  reproduced  as  he  il  foi 
electric  lighting  as  when  it  in  reproduced  as  meohanioal  enei  ;j 
in  a  motor.      At  a  very  early  stage   in  the   mechanical  develop 

""lit    of   eleel  rieal    machinery    I  lie    n hanieal   engineer   found 

himself  oonfronted  with  an  entirely  now  set  of  problems;  he 
found  Hi  it  the  laws  which  govern  the  Bom  ol  the  oloctric 
current,  and  the  formula  he  had  to  use,  were  simplicity  itself 

compared  with  those  he  had  I i mpelled  I ater  before 

he  i Id  deal  with  the  design  of  any  form  of  thermal  engine,  or 

even  deal  with  the  How  of  fluids  or  liquids  through  pipes,  the 
chiof  reasi.ii   being  t  li.it    the  electric  current    is  so  easily  con- 


fined— "  canalised,"  as  the  French  call  it — in  its  conductor  by 
its  insulation  that  the  losses  due  to  electrical  leakage  may  in 
most  cases  be  neglected,  whereas  the  losses  in  thermal  engines 
through  the  walls  of  the  passages  or  confining  chambers  are  so 
great,  and  form  such  a  large  percentage  of  the  whole  of  the  energy, 
and  vary  through  such  very  wide  limits  according  to  their  form 
and  to  the  materials  of  which  they  are  constructed,  that  the 
calculations  involved  in  any  new  design  are  extremely  complex. 
On  the  other  hand,  the  mechanical  engineer  found  that  the 
necessity  for  so  frequently  interposing  insulating  materials 
between  the  various  parts  of  electrical  machinery  greatly  in- 
creased the  difficulties  of  mechanical  construction.  Nearly  all 
insulating  materials  are  deficient  in  mechanical  strength  ;  in 
most  cases  they  do  not  maintain  their  form  through  any  con- 
siderable range  of  temperature,  are  readily  damaged  by  oil  or 
grease,  and  do  not  readily  lend  themselves  to  being  cut  or 
shaped  by  ordinary  tools.  Constructors  of  electric  apparatus 
have  to  deal  chiefly  with  iron,  copper,  and  insulating  materials. 
The  improvement  in  the  electric  qualities  of  the  first  two 
have  been  very  marked,  and  we  have  probably  arrived  at 
finality,  but  we  have  made  but  little  advance  in  the  improve- 
ment of  our  insulating  materials.  Probably,  of  all  the  materials 
that  are  available  for  insulating  or  isolating  the  parts  of 
generating  machinery,  transformers,  and  distribution  appliances, 
mica  is  the  only  one  that  at  all  approaches  our  requirements, 
and  mica  is  only  satisfactory  when  it  can  be  applied  in  thin 
sheets  to  insulate  adjacent  surfaces  of  considerable  area.  Slate, 
porcelain,  and  enamel,  when  used  as  insulators,  although  they 
can  stand  considerable  changes  of  temperature  without  altera- 
tion of  their  insulating  qualities,  are  deficient  in  mechanical 
strength,  and  cannot  be  readily  shaped  or  cut.  Wood,  hard 
rubber,  and  the  various  patent  materials— such  as  woodite, 
vulcanised  fibre— although  they  are  more  satisfactory  as 
regards  mechanical  strength,  are  considerably  affected  by 
heat,  moisture,  and  oil  or  grease.  The  various  slates  and 
marbles  are  mechanically  weak,  and  unless  protected  by 
enamel,  are  absorbent,  and  partially  lose  their  insulating 
qualities  in  a  damp  atmosphere.  Attempts  that  have  been 
made  to  mould  or  cast  insulating  materials  out  of  mica  waste 
or  similar  substances,  cemented  together  by  shellac,  resin,  or 
other  adhesive  materials,  have  only  obtained  partial  success. 
In  no  case  has  the  double  requirement  of  mechanical  strength 
been  combined  with  that  of  resisting  change  of  temperature  or 
the  absorption  of  moisture.  This  difficulty  in  obtaining  satis- 
factory insulating  materials  has  been  the  chief  stumbling-block 
which  makes  the  work  of  the  designer  of  electrical  machinery  so 
much  more  difficult  than  that  of  the  designer  of  ordinary  metal 
work,  where  the  necessity  for  insulating  the  parts  does  not  come 
in.  The  improvement  of  the  material  that  must  be  used  for 
insulating  the  distribution  system  of  conductors  has  been  an 
equally  difficult  matter.  The  study  of  this  question  was  forced 
upon  us  as  soon  as  it  became  evident  that  eleotrioal  energy 
could  be  commercial]}7  supplied  and  distributed  throughout  our 
streets.  The  problem  has  been  attacked  in  various  ways.  The 
various  systems  of  insulation  that  have  been  tried  can  only  be 
tested  by  time;  it  will  be  many  years  before  we  shall  be  able 
to  predict  with  any  certainty  as  to  which  systems  are  likely  to 
survive.  It  is  impossible  for  me  to  devote  more  than  a  few 
lines  to  this  interesting  question.  As  you  know,  the  systems 
of  conductors  that  have  been  hitherto  laid  divide  themselves 
roughly  into  built-in  systems,  drawn  in  svstems.  and  those 
whioh  use  baro  conductors  insulated  by  glass  or  porcelain. 
Quite  recently  the  attention,  not,  only  of  ourselves,  but  of  the 
public,  has  been  direoted  by  several  acoideuts  to  the  dangers 
attached  to  electrical  conductors  laid  in  the  streets.  In  many 
cases  these  dangers  arc  nol  properly  attributable  to  the  elec 
trie  conductors  themselves,  but  to  the  presence  of  g  is  in  the 
soil  through  which  these  conductors  pass.  Wherever  any  space 
ovists  into  which  this  gas  can  infiltrate,  an  explosive  mixture 
in  i\  In'  foinie.l,  winch  may  he  tired  either  by  an  electric  spark 

from  the  conductors  themselves  or  by  contact  with  a  match 
dropped  by  a  Btnoker.  I  think,  however,  that  there  is  no 
reason  for  the  public  tO  unnecessarily  alarm  themselves.  In 
the  vast   majority  ol    eases  where   the  system    of  conductors  is 

continual  Iv  ius| ted    for   traces  of  gas  no  accidents  of  any 

kind  have  occurred. 
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Although  I  have  already  stated  that  electrical  engineering  is 
greatly  indebted  to  the  mechanical  engineer  for  much  of  the 
development  that  has  taken  place  in  recent  years,  yet  in  some 
respects  the  reverse  is  tho  case.  The  alliance  between  us  has 
not  been  wholly  productive  of  benefit  to  us.  An  electrical 
engineer  nowadays  has  to  grasp  the  whole  subject  of  the 
production  aud  distribution  of  electrical  energy,  from  the 
energy  contained  in  the  coal  to  the  point  at  which  it  is 
delivered  to  the  consumer.  As  regards  a  very  large  portion 
of  the  plant  he  has  to  use,  the  electrical  engineer  has  had 
to  adopt  the  appliances  already  sanctioned  by  the  mechanical 
engineer  :  I  allude  to  the  boilers,  steam  engines,  and  to 
the  motive  power  generally.  When  the  electrical  engineer  called 
for  a  motive  power  on  a  large  scale,  he  found  ready  to  his 
hand  the  experience  of  those  who  had  equipped  the  great 
factories  of  the  manufacturing  districts  of  England  ;  and 
these  gentlemen  have  had  a  considerable  hand  in  the  design 
and  application  of  the  motive  power  we  use,  and  I  am  afraid 
that  in  many  cases  the  combination  has  not  been  alto- 
gether a  paying  one.  Previously  to  the  introduction  of  power 
houses  for  the  generation  of  electrical  energy,  the  large  mill- 
owners  were  the  principal  users  of  power  in  England,  and  it  is 
to  their  requirements  we  owe  the  developments  of  the  Lan- 
cashire boiler  and  the  refinements  of  the  large  slow-moving 
engines  that  are  always  found  in  such  factories.  These 
gentlemen  are  perpetually  reminding  us  that  in  order  to  obtain 
the  maximum  of  economical  success  we  have  only  to  copy 
their  practice,  and  that  anything  that  differs  from  their  prac- 
tice is  wrong,  and  I  am  afraid  a  very  considerable  number  of 
electrical  engineers,  particularly  the  younger  members  of  our 
profession,  have  been  considerably  swayed  by  these  utterances. 
I  feel  very  strongly,  however,  that  it  is  time  to  speak  on  these 
matters  with  no  uncertain  voice.  The  conditions  under 
which  we  work  our  engines,  boilers,  and  other  motive- 
power  plant  for  electrical  supply  purposes  differ  so  widely 
from  the  conditions  of  motive  power  for  driving  factories 
that  their  experience  is  of  little  or  no  value  to  us — in 
fact,  it  is  in  many  respects  misleading;  and  I  take  it,  to 
the  credit  of  electrical  eugineers,  that  it  is  we  who  have 
been  mainly  instrumental  in  developing  the  newer  type  of 
engines  and  boiler  plant  which  are  now  largely  used  in  our 
supply  stations.  I  think  that  few  will  doubt  it  was  the 
exigencies  of  electrical  engineering  that  led  the  late  Mr.  Willans 
to  carry  out  his  extensive  series  of  experiments  on  the  econo- 
mical use  of  steam  which  has  so  revolutionised  our  ideas  on  the 
subject.  If  it  had  not  been  for  the  conveniences  for  accurate 
measurements  which  the  dynamo  and  electric  measuring  instru- 
ments offered,  Mr.  Willans'  experiments  could  never  have  been 
carried  out  to  the  convincing  degree  of  accuracy  which  he 
attained.  I  think,  from  this  and  from  other  causes,  that  we 
electrical  engineers  are  already  beginning  to  return  to  the 
mechanical  engineers  some  of  the  benefits  that  we  received  from 
them.  I  am  sure  that  the  considerations  of  load  factor  and 
all  similar  matters,  which  have  been  found  of  great  importance 
to  electric  supply  engineers,  will  be  found  to  have  almost  equal 
importance  in  the  matter  of  waterworks,  gasworks,  and  many 
other  industries.  In  a  word,  I  believe  that  the  studies  which 
we  have  been  compelled  to  pursue  in  order  to  investigate  and 
deal  with  our  electrical  difficulties  will  prove  to  be  of  consider 
able  service  to  the  engineering  world  in  general,  and  that  the 
engineering  world  in  general  will  gradually  become  mere  and 
more  intimately  connected,  so  that  eventually  some  part  of  the 
training  of  every  engineer  who  deals  with  constructive  works, 
or  supply  works  of  any  form,  will  be  an  electrical  one. 

Not  the  lightest  of  the  duties  of  the  modern  electrical  engi- 
neer is  that  of  educating  the  public  in  the  use  of  electrical 
energy.  This  process,  which  we  in  this  room  call  the  improve- 
ment of  the  load  factor,  is  a  matter  of  such  importance  to  you 
all  that  I  need  not  apologise  for  dealing  with  it  at  some  length. 
We  not  only  desire  to  have  the  output  of  our  generating  station 
more  evenly  distributed  throughout  the  21-hour  day,  so  as  to 
fill  up  the  valleys  and  reduce  the  peaks  of  our  daily  diagram ; 
but  we  also  wish  to  improve  the  summer  diagram,  as  com- 
pared with  the  winter  one.  The  problem  of  satisfactorily  and 
economically  working  the  daily  diagram  may  be,  to  some 
extent,   dealt   with  by  improvements  in   the  storage  of  elec- 


trical energy  ;  but,  even  if  we  were  in  possession  of  as  satis- 
factory a  system  of  electrical  storage  as  the  gas  companies 
possess  in  their  gasometers,  it  would  only  help  us  to  this  point. 
The  great  disparity  between  our  winter  and  summer  loads  is 
due  to  our  geographical  position,  and  will  always  exist  so 
long  as  the  major  part  of  the  energy  we  supply  is  for  light- 
ing purposes,  and  the  obvious  remedy  is  to  encourage  il 
for  motive  power,  and  for  heating  and  cooking  ;  and  to  me  at 
the  present  time  it  appears  a  far  easier  matter  to  educate  the 
public  to  the  advantages  of  using  electricity  for  heating  than 
to  induce  them  to  use  motive  power  to  any  considerable  extent. 
For  this  reason  I  have  persistently  advocated  tho  perfecting 
of  electric  heating  and  cooking  appliances.  This  matter  has 
not  been  much  understood  even  amongst  electrical  engineers 
themselves.  For  a  long  time  the  opinion  was  very  generally 
held  that  the  energy  required  for  electric  heating  is  so  great 
that  its  cost  would  be  prohibitive.  At  first  it  was  not  seen 
how  effectively  electrically  heated  appliances  could  be  used  for 
cooking  purposes,  how  large  a  proportion  of  the  heat  units 
would  be  usefully  employed  in  cooking  food,  and  how  small 
a  percentage  would  be  wasted  in  heating  surrounding  air. 
Now  that  this  result  has  been  obtained,  and  that  cooking 
operations  on  a  considerable  scale  can  be  carried  on  in  an 
ordinary  sitting  room  without  perceptibly  raising  the  tempera- 
ture of  the  air  of  the  room,  it  will  be  seen  that  electric  cooking 
is  certain  to  obtain  popularity  in  hot  climates,  or  in  summer,  or  in 
small  tenements  at  such  time  when  the  lighting  of  fires  and  the 
waste  heat  from  these  fires  is  not  only  unnecessary  but  actually 
objectionable,  and  this  even  if  the  cost  of  the  electrical  cooking 
be  considerably  in  excess  of  that  by  other  means.  At  any  rate, 
we  may  assume,  if  these  expectations  are  only  partially  realised, 
that  there  will  always  be  some  sale  of  electricity  for  these  pur- 
poses, and  that  the  addition  to  our  load  diagram  from  such  use 
will  take  the  form  of  adding  to  it  a  parallel  strip  commencing 
from  seven  o'clock  in  the  morning  and  ending  at  eleven  o'clock 
at  night,  as  I  do  not  think  there  is  anything  in  the  condition  of 
electric  cooking  to  warrant  anyone  in  thinking  that  the  demand 
for  energy  for  this  purpose  will  be  confined  to  the  period  imme- 
diately preceding  each  meal-time.  The  use  of  electricity  for 
heating  will  be  probably  confined  to  the  partial  heating  of 
rooms  or  parts  of  rooms  which  are  required  to  be  occupied  for 
short  periods  or  for  the  airing  or  warming  of  clothes  or  linen, 
and  such  use  is  also  likely  to  be  confined  to  the  same  hours  as 
I  have  given  for  cooking. 

Turning  now  to  the  possible  extension  of  the  load  from  the 
use  of  motive  power,  we  know  how  large  a  portion  of  the  income 
of  the  American  supply  companies  has  been  during  the  past  two 
years  obtained  from  its  motor  load,  and  that  up  to  the  present 
our  motor  load  in  England,  at  all  events  in  London,  has  been 
insignificant.  I  have  attempted  to  find  out,  by  putting  ques- 
tions to  the  managers  of  the  most  important  American  electrical 
supply  works,  whether  the  habits  of  the  American  people,  or 
the  construction  of  the  dwellings  in  which  they  live  or  of  their 
business  premises,  was  such  as  to  cause  a  speoial  demand  for 
motive  power  which  would  never  arise  on  this  side.  In  putting 
these  questions,  I  fully  expected  to  hear  that  their  large  motor 
load  would  be  chiefly  attributed  to  the  driving  of  elevators,  to 
the  ventilating  of  their  rooms  during  their  exceptionally  hot 
summers,  and  to  the  workiug  of  special  machinery  necessitated 
by  their  lofty  buildings ;  but  I  am  told  that  this  is  not  so,  that 
many  of  the  large  hotels  and  larger  blocks  of  buildings  possess 
their  own  separate  plant  for  working  their  elevators  and  other 
machinery,  and  that  the  bulk  of  the  motor  load  of  the  electric 
supply  stations  is  obtained  from  the  buildings  of  a  moderate 
size,  and  that  in  these  the  motors  are  used  for  small  industries 
and  for  domestic  work,  both  of  which  uses  are  likely  to  exist 
to  an  equal  extent  in  London  or  in  any  large  English  towns. 
If  this  is  the  case,  we  may  feel  sure  that  the  commercial 
enterprise  of  those  amongst  you  who  make  and  sell  elec- 
tric motors  and  the  engineers  of  our  supply  companies 
who  are  so  desirous  of  increasing  their  motor  load  will  be 
sufficient  to  make  it  gradually  approximate  to  the  American 
one.  In  this  connection  it  is  curious  to  note  that,  although 
we,  in  our  central  stations,  are  so  anxious  to  increase  the 
output  of  our  plant,  and  hence  our  load  factor,  by  encouraging 
the  use  of  electric  motors,  the  main  argument  we  must  use  to 
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an  intending  user  is  that  of  all  sources  of  motive  power  none 
can  be  worked  with  so  little  waste  of  power  during  long  periods 
of  idleness  as  the  electric  motor.  In  other  words,  the  electric 
motor  is  the  cheapest  of  all  systems  of  driving  machinery  wheu 
the  load  factor  is  at  its  lowest.  To  mention  a  very  ordinary 
case.  Throughout  all  residential  districts  there  exist  a  con- 
siderable number  of  small  shops  for  repairing,  and  in  some  cases 
making  domestic  furniture  on  a  small  scale.  In  many  cases  it 
would  be  an  advautage  in  such  a  small  shop  if  one  or  two 
machine  tools,  such  as  a  saw  and  a  moulding  machine,  could  be 
occasionally  used  for  preparing  the  material.  Such  a  machine 
would  require  from  3  to  5  h.p.  to  drive  it  when  doing  useful 
work.  In  most  cases  these  machines  would  be  only  used  for  a 
few  minutes  at  a  time,  several  times  a  day,  the  total  use  pro- 
bably not  extending  to  more  than  seven  hours  per  week.  If 
the  user  obtained  his  power  from  a  central  source  of  supply, 
and  paid  4d.  per  unit  for  it,  the  total  cost  of  working  these  two 
machines  would  only  be  about  7s.  per  week,  although  the  above 
time  would  be  made  up  of  many  short  periods  of  use.  If  we 
add  on  an  ample  sum  for  the  interest  on  the  cost  of  the 
machines  and  motors  and  for  their  maintenance,  the  total  cost 
need  not  exceed  £\  per  week,  so  that  it  is  evident  that,  in 
many  cases,  it  would  pay  well  to  employ  such  tools  and  motors, 
rather  than  send  work  out  to  be  executed  at  a  saw-mill.  It  is 
evident  that  if  the  same  intermittent  employment  of  power 
had  to  be  obtained  from  a  steam  engine  or  even  a  gas  engine, 
the  total  cost  of  full  attendance  and  upkeep  would  be  from  £3 
to  £2  per  week,  quite  apart  from  the  many  inconveniences  and 
dangers  attending  the  use  of  steam-power  in  small  premises. 
It  is  evident,  however,  that  as  you  increase  the  hours  during 
which  these  machines  are  worked,  the  electric  motor  will  lose 
its  advantages,  and  a  point  will  be  reached  at  which,  first,  the 
gas  engine,  and  eventually  the  steam  engine,  will  be  found  to 
compete  favourably  as  regards  cost. 

This  argument  of  the  cheapness  and  convenience  of  the  elec- 
tric motor  for  very  intermittent  supply  of  power  is  one  which 
cannot  be  impressed  too  strongly  on  likely  future  users  of 
power  ;  but,  apart  from  what  we  can  do  in  supplying  power  to 
such  small  industries,  there  is  much  to  be  done  in  this  country 
in  familiarising  the  minds  of  the  inhabitants  of  Mayfair  and 
Kensington — to  take  these  diistrcts  only  as  typical  of  many 
others — that  the  use  of  motive  power  in  private  houses  need 
not  be  limited  to  working  lifts,  driving  sewing  machines,  knife- 
cleaners,  grinding  coffee,  or  even,  as  has  been  stated  in  another 
presidential  address,  "brushing  their  boots,  washing  their  faces, 
and  serving  their  meals."  With  great  deference  to  the  gentle- 
man whose  words  I  have  just  quoted,  I  must  submit  that  there 
has  hitherto  been  a  certain  want  of  imagination  shown  when- 
ever the  question  of  the  possible  extended  use  of  motors 
has  been  discussed.  No  one  can  help  noticing  that  amongst 
English  women  and  English  men,  at  any  rate,  the  desire  to 
work  at  home,  to  make  something  useful  or  artistic,  or  to 
decorate  or  to  beautify  our  homes,  is  very  widely  spread.  The 
number  of  those  who  employ  their  otherwise  idle  fingers 
during  their  leisure  time  in  some  kind  of  work  is  very  great; 
but  hitherto  this  work  has  been  confined  to  sewing,  embroidery, 
etching,  painting,  light  carving— at  any  rate,  to  work  where 
the  muscular  exertion  required  is  small.  This  practically 
excludes  any  constructive  or  decorative  work  which  requires 
to  be  made  out  of  materials  of  a  hard  and  enduring  nature  ; 
but  if  once  the  electric  motor  is  pressed  into  our  service, 
if  the  electrically-driven  shaper  or  graver  needs  only  to  be 
intelligently  directed  by  the  user,  the  most  delicate* handed 
lady  could  cut  and  carve  out  designs  in  the  hardest  materials 
with  tho  same  ease  and  same  certainty  that  she  now  uses  the 
embroiderer's  needle  or  the  etching  pin.  There  is  one  use  to 
which  eloctri.  al  energy  oan  be  applied  in  very  considerable 
quantities  in  residential  distrii  ts.  I  allude  to  the  production  oi 
artificial  cold  by  means  of  electric   tors.     You   all  under 

stand  that  this    is  al    present    done    |.\    at  riii-in;;  thcin  to  drive 

an  air  compressor,  and  afterwards  expanding  the  compressed 

and  already  cooled  air  into  any  properly  constructed  col  I 

hi  winch  it  is  desirod  to  maintain  a  temperature    ufficiently 

reduced  to  store  peri  ihable  eatables— Nuch  as  meat,  fish, 

and  vegetables,  or  fruit— for  long  periods.     Suoh 

would  enable  each  consumer  to  deal  fur  more  directly  with  the 


producer  than  has  hitherto  been  the  case;  the  cost  of  several 
daily  deliveries  of  food  articles  would  bj  practically  abolished, 
and  the  extravagances  and  waste  of  housekeeping  would  be  re- 
duced to  the  lowest  possible  limit;  in  fact,  the  advantages  of 
6uch  cold  storage  are  so  obvious  that  it  is  unnecessary  to  further 
insist  upon  them. 

(To  be  continued.) 


A  GAS  LEAK  INDICATOR. 

In  the  course  of  the  recent  Board  of  Trade  inquiry  on  the 
explosion  in  St.  Pancras,  allusion  was  made  more  than  once  to 
an  instrument  for  detecting  the  presence  of  gas.  Several 
different  kinds  of  detector  or  indicator  have  been  suggested, 
and  the  one  which  we  illustrate  has  been  used  for  a  long  time 
by  gas  companies,  and  is  found  to  be  very  useful  in  subways, 
cellars,  and  gasworks,  and  Las  been  employed  successfully  in 
tracing  out  and  discovering  a  leak  in  a  main.  It  is,  of  course, 
too  late  to  introduce  one  into  a  conduit  after  an  explosion  has 
occurred,  nor,  indeed,  could  this  lie  done  without  raising  the 
cover,  and  then,  probably,  effectually  ventilating  the  mauhole 


or  junction  box.  The  instrument  consists  of  a  simple  aneroid 
barometer  in  which  the  vacuum  box  is  replaced  by  a  box  of 
which  one  side  is  made  of  red  porous  earthenware,  and  the  other 
of  the  usual  corrugated  plate.     The  diffusion  of  hydrogen  being 

s ii  i'Ii  greater  than  thai  of  atmospheric  air,  the  gas  passes  into 

the  box  faster  than  the  air  passes  out.  The  flexible  side  is  thus 
distended,  and  bj  the  usual  mechanism  the  band  is  moved  on 
the  dial  The  dial  is  graduated  in  percentages,  and  opposite 
the  proper  points  the  words  "non-explosive,"  "explosive." 
"most  explosive,"  " gas  burns,"  and  again  " non-explosive "  are 
to  be  found.  Suoh  an  instrument  is  useful  for  showing  whether 
the  atmosphere  in  winch  gas  evidently  is  present  is  near  the 
explosive  point ;  but  there  are  two  other  important  uses.     The 

smell    of    coal  In  [ely    reduced    by    filtration  under 

certain  circumstances;   and,  conversely,  the  smell  of  gB8,  which 

is    probably  due    to    some    messy  hydrocarbons  which    have    n  il 

[QOVed    in  the    process  Of   manufacture,  may  give  a  false 
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alarm.  In  both  of  these  cases,  which  may  occur  iu  connection 
with  electric  conduits,  a  gas  detector  should  prove  useful.  In 
coal  mines,  and  places  in  which  carbonic  acid  is  present, 
erroneous  indications  might  be  given  ;  under  any  cir.  imi- 
stances  such  an  instrument  must  not  be  regarded  as  giving 
very  accurate  measurements.  The  inatrumemt,  which  is  illus- 
trated herewith,  is  supplied  by  Messrs.  Wright  and  Co.,  of  Old 
Queen-street. 


ON  THE    RETARDATION   OF   POLARISATION  IN 
DIELECTRICS.* 

DY   RICC'ARDO   A»n6. 

Ewing  and  Miss  Klaassen  havo  shownt  (1)  that  the  energy  10 
consumed  by  magnetic  hysteresis  in  iron  may  he  represented,  in 
terms  of  the  magnetic  induction  B,  by  an  equation  of  the  form 

w  =  k  Be 
where  e  and  /;  have  values  differing  according  to  the  limits  of  B. 
(2)  That  the  variations  of  the  exponent  i  correspond  to  the  passage 
from  one  to  the  other  of  the  successive  stages  in  the  process  of 
magnetisation,  and  that  the  relatively  high  values  of  e  correspond 
to  the  initial  and  final  stages,  where  the  permeability  is  small. 
whereas  the  values  of  e  corresponding  to  intermediate  stages,  where 
the  magnetic  permeability  is  greater,  diminish  considerably. 

I  have,  on  the  other  hand,  from  a  series  of  experiments  described 
in  previous  Notes  been  led  to  maintain  : — (1)  That  in  a  dielectric 
cylinder,  placed  in  a  rotating  electric  field,  a  dissipation  of  energy 
takes  place,  since  the  cylinder  is  subjected  to  a  couple  which  tends 
to  make  it  rotate  in  the  direction  of  the  field  itself.  (2)  That  the 
relation  between  the  energy  W  dissipated  in  the  dielectric  cylinder 
and  the  electrostatic  induction  B,  at  any  point  of  the  rotating  field, 
is  of  the  form 

ff=KB« 
where  .'.'  and  k  have  values  which  vary  as  the  limits  of  B  are 
changed.  (3)  That  for  paraffined  cardboard  the  exponent  of  B  is 
1"83,  1'65,  and  T90  respectively,  when  the  values  of  B  employed 
are  comprised  between  0'06  and  0T7,  0  95  and  2'ti5,  or  9  90  and 
14 "58  C.G.S.  electrostatic  units. 

These  results,  confronted  with  those  of  Ewing's  and  Miss  Klaas- 
sen's  experiments  on  the  magnetic  properties  of  iron,  bring  out 
the  analogy  which  appears  to  exist  between  the  law  of  magnetic 
hysteresis  in  magnetic  bodies  and  the  law  of  the  phenomenon  I 
am  studying  in  dielectric  bodies,  and  suggest  the  predictions  :  (1) 
That  the  phenomenon  of  the  rotation  of  a  dielectric  cylinder  in  a 
rotating  electric  field  is  due  to  a  lagging  with  which  the  polarisa- 
tion of  the  dielectric  follows  the  rotation  of  the  electric  field,  pre- 
cisely as  in  a  rotating  magnetic  field  an  iron  cylinder,  laminated  in 
such  a  manner  that  Foucault  currents  cannot  be  produced  in  it, 
rotates  in  consequence  of  the  lag  with  which  the  magnetisation 
of  the  iron  follows  the  rotation  of  the  magnetic  field.  (2)  That  the 
values  of  the  exponent  x  will  correspond  to  different  stages  in  the 
process  of  polarisation,  and  that,  by  analogy  with  what  happens  in 
the  magnetisation  of  magnetic  bodie3,  the  relatively  greater  values 
of  x  will  correspond  to  the  initial  and  final  states,  and  the  smaller 
ones  to  intermediate  states. 

A  series  of  fresh  experiments,  the  results  of  which  are  given  in 
this  note  confirms  these  predictions.  The  apparatus  used,  and 
the  dielectric  cylinder  experimented  upon,  are  those  used  for  the 
researches  described  in  my  last  note  on  the  subject. t  The  fre- 
quency of  the  alternating  current  was  40.  The  distance  between 
the  rods  enclosing  the  space  in  which  the  rotating  electric  field  was 
generated,  was  4 -4cm.,  and  the  distance  of  the  mirror  from  the  scale 
was  2,660mm.  The  dielectric  cylinder  was  of  paraffined  cardboard, 
with  a  height  of  26mm.,  external  diameter  30mm.,  thickness  lmm., 
and  weight  2011  grammes. 

Under  such  conditions,  and  with  seventy  different  values  for  the 
electrostatic  induction  B,  comprised  between  0  030  and  5  30  electro- 
static units,  j  I  performed  a  number  of  experiments,  which  are 
grouped  in  seven  sets  of  10  each,  each  set  corresponding  to  a 
definite  sensitiveness  of  the  apparatus.  In  order  to  be  able  to 
attach  the  same  weight  to  all  the  measurements,  I  arranged  things 
in  such  a  manner,  by  means  of  suitable  transformers,  that  the  value 
of  the  electrostatic  induction  was  deduced  for  each  experiment 

*  Rendi  conti  del  Lined,  November  18,  1894. 

+  The  Electrician,  April  13,  1894,  p.  668. 

}  The  Electrician,  March  3rd,  Vol.  XXX.,  p.  516;  June  23nl.  Vol. 
XXXI.,  p.  201  ;  December  29th,  Vol.  XXXII.,  p.  222  ;  June  22nd,  Vol. 
XXXIII.,  p.  210. 

§  In  order  to  obtain  values  for  the  electrostatic  induction  differing  much 
amongst  each  other,  I  used  transformers  with  ratios  of  transformation  of 
1  to  2,  1  to  4,  1  to  18,  and  1  to  250. 


fr a  measurement  (with  a  Cardew  voltmeter)  of  a  difference  of 

potential  always  comprised  between  the  same  limits— 40  and  112 
volts. 

If  in  a  system  of  rectangular  co-ordinates  are  plotted  the  values  of 
log  1''  as  abscise*,  and  those  of  log  W  as  ordinate's,  taken  from  one 
of  each  of  the  seven  groups  ol  i  tperiments  in  the  table',  we  obtain 
points  the  locusof  which  is,  with  sufficient  approximation,  a  straight 
line.  This  shows  that  the  mean  values  satisfy  a  relation  of  the  form 

W=KB« 
where  K  and  x  are,  for  each  series  of  experiments,  constants  which 
were  determined  by  the  method  of  least  squares. 

[The  following  table  gives  the  data  for  one  of  each  set  of  ten 
experiments.] 


Vin 

B  in  elec- 

d 

periment. 

volts. 

trostatic 
uuits. 

observed. 

X. 

kt 

1 

40 

0-30 

117 

1-843 

327593 

12 

48 

0-072 

234 

1-830 

287-240 

23 

56 

0-168 

316 

1-905 

385782 

34 

64 

0432 

60 

1-743 

352-513 

45 

72 

0-98 

79 

1-747 

445-096 

56 

80 

1-89 

89 

1-663 

509-251 

70 

112 

5-30 

172 

1-681 

518-240 

MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &C 

(TO-DAY)  FRIDAY,  January  18th. 

Institution  of  Electrical  Engineers. 
S  p.m.     Students'  Meeting.     Paper  to  be  read  :  "  Electrical 
Transmission  of  Power  (with  special  reference  to  mining 
operations),"  by  11.  T.  Haws. 
Royal  Institution. 
9  p.m.     Evening  Discourse  :  "  Phosphorescence  and  Photo- 
graphic Action  at  the  Temperature  of  Boiling  Liquid 
Air,"  by  Prof.  Dewar,  F.K.S. 
SATURDAY,  January  19th. 

Association  for  the  Improvement  of  Geometrical  Teaching. 

11  a.m.  General  Meeting  at  University  College,  Gower: 
street,  W.C.  Report  of  Council.  The  following  Paper 
will  be  read  : — "  Algebra  in  Schools,"  by  G.  Heppel. 
2  p.m.  The  following  Papers  will  be  read  : — (1)  "  The 
A.I.G.T.  Syllabus  of  Geometrical  Conies,"  by  Dr.  C; 
Taylor ;  (2)  "The  Conies  of  Apollonius,"  by  the  Rev.  J.  J; 
Milne  ;  (3)  "Notes  on  Mensuration,"  by  Prof.  A.  Lodge. 
MONDAY,  January  2lst. 

SOCIETY  OF  ART8. 
g  p.m.     Cantor  Lecture  II.  :  "The  Arc  Light,"  by  Prof.  Si 
P.  Thompson,  F.R.S. 
TUESDAY,  January  22nd. 

Institution  of  Civil  Engineers. 
S  p.m.      Ordinary   Meeting.      The  Papers  reael  by   Messrsi 
Berg,  Collett  and    Pownall  will   be  further  discussed. 
The  following  Paper  will  be  read  (time  permitting):— 
"  Boiler  Explosions,''  by  \V.  H.  Fowler. 
THURSDAY,  January  24th. 

Institution  of  Electrical  Engineers. 
S  p.m.   Ordinary  Meeting.   The  following  Paper  will  be  reael  i 
"  The  Origin  anel  Development  of  the  Telephone  Switch- 
board," by  J.  E.  Kingsbury. 
FRIDAY,  January  25th. 

Physical  Society. 
5  /'■'"■     '1 'M'   following  Papers  will  be  read: — (1)  "Tests  of 
Glow  Lamps,"  by  Prof.  W.  E.  Ayrton  and  Mr.  Medley  ; 
(2)    "  The    Temperature   of   Water   and   its   Maximum 
Density,"  by  Prof.  Anderson  and  Mr.  McClelland 
Institution  of  Civil  Engineers. 
6'  p.m.     Students'    Meeting.      The   following  Taper  will   be 
i. :il:  —"The  Strength  of  Large  Graving-Docks,"  by  F. 
E.  Weutworth-Sheilds. 

Royal  Institution. 
.'»   p.m.     Evening   Discourse  : — "  The   Nile,"   by   Sir  Colin 
Scott-Moncrieff,  K.C.M.G.,  C.S.T. 

*.*  Particulars  of  meetings  to  be  held  or  Papers  to  be  read  before 
Scientific  Societies  during  the  ensuing  week  should  reach  us  not  later 
than  Thursday,  6  p.iu. 


Telegraphs  in  Spain. — Much  has  been  heard  recently  of  the 
wretched  condition  of  the  telegraphic  system  in  Spain.  The 
Government  has  evidently  been  brought  to  understand  the 
matter,  as  in  the  budget  for  the  present  year  provision  is  made 
for  a  sum  of  £20,000  for  new  telegraph  material. 


328 


THE  ELECTRICIAN,  JANUARY  18,  1895. 


■gMpe  dtectvictan. 

(The  Oldest  Electrical  Journal,  1S61— 1878. 

ublisned  every  Friday  Price  Fourpence ;  Post  Free.FourpenceHalfpenny 

Editorial,  Publishing  and  Printing  Offices, 
1,2  &3, SALISBURY  COURT,  FLEET  ST., LONDON 

Tdephom  No.  2714.     Tdegrams .  "  Elbctriolln  Newspaper  Loudon." 

All  Letters  relating  to  Subscriptions,  Advertisements,  and  other  busines 
matters  should  be  addressed  to  the  Publisher,  "  Thk  Electrician,' 
Salisbury-court,  Fleet-street,  London,  E.C.  Cheques  and  Money  Orders 
should  be  made  payable  to  "The  Electrician"  Printing  and  Publish- 
ing Company,  Limited,  and  be  crossed  "  Coutls  and  Co." 

All  Editorial  letters  to  be  addressed  to  the  Editor. 

All  letters  intended  for  insertion  in  "The  Electrician,'  or  containing 
questions,  must  be  accompanied  by  the  name  and  address  of  the  writer, 
not  necessarily  for  publication,  but  as  evidence  of  good  faith.  No  nolict 
whatever  will  be  taken  of  anonymous  communications. 

'  Ta  Electrician  "  is  published  every  Friday  morning,  in  time  for  the 
morning  mails.  It  is  on  sale  at  the  raihoay  bookstalls  throughout  the 
Kingdom  on  Friday  morning,  and  can  be  obtained  of  all  Booksellers  and 
Newsvendors  ;  or  direct  from  the  Publishing  Offices. 

New  Volumes  of  "  The  Electrician  "  commence  in  May  and  November 

Subscription  Rates.— The  rates  for  Subscriptions  to  "The  Electrician 
are  as  follows  : —  3  months.  6  months, 


For  the  United  Kingdom 

For  Foreign  Parts  and  Colonies  : — 


._     5 


._    10 


12  months 
d. 
„   19    6 


6     6    ._    12     6    ._    24     0 

7     6    ._    14     6    ._    28     0 

TO   ADVERTISERS. 

"  The  Elbotrician  "  offers  exceptional  advantages  to  Advertisers  It  has 
by  far  the  largest  circulation  of  any  English  Electrical  paper 
and  Circulates  all  over  the  World.    This  statement  is  guaranteed. 

Advertisement  Rates,  &c,  forwarded  on  application  to  the  Publisher. 

TttADB  Advertisements  intended  for  the  current  issue  must  reach  the  Offices 
not  later  than  First  Post  on  Thursday.  Renewals  of  expiring  advertise- 
ment orders  and  alterations  to  standing  advertisements  must  be  in  Pub- 
lisher's hands  by  Wednesday  at  latest.  No  alteration  can  be  made  in 
Wrapper  Advertisements  after  Wednesday  morning. 

Official  Announcements,  Auctions,  and  Small  Advertisements  accepted 
up  to  4.30 p.m.  Thursday. 


ELECTRICAL    BOOKS    AND    PUBLICATIONS. 

All  Books,  Newspapers,  and  other  publications  can  be  ordered  direct  of 
"  The  Electrician  "  Printing  and  Publishing  Company,  Limited,  who  are 
proprietors  of  the  well-known  "  Electrician  "  Series  of  Standard  Elec- 
l-ical  Works,  and  are  Agents  for  all  the  leading  publishing  houses  at  home 
and  abroad.  ' '  The  Electrician  "  Series  at  present  consists  of — 
ELECTROMAGNETIC  THEORY.       By   Oliver  Heavisidb.      Vol.  I.     Price 

Uta,  ad.,  post  free  13s.      VoL  II.  is  in  preparation. 
TdE  ALTERNATE  CURRENT  TRANSPOKMEk  IN  THEORY  AND  PRACTICE 
By  Dr.  J.  A.  Flumiro. 

VOL.    I.— TUE   IXDUCl'ION   OF  ELECTRIC    CURRENTS.    Price  7».  0d., 

post  free,  8s. 
VOL.  II.— TUB  UTILISATION  OF  INDUCED  CURRENTS     Price  12«.8d. 
post  free. 
MAGNETIC  INDUCTION   IN  IRON  AND  OTHER  METALS.     By  Prof .  J.  A. 

KwiNO,  M.A.     Price  I0».  6d.,  post-free.    Also  in  German,  Ss.  0.1     post  free 
ELECTRIC  MOTIVE  POWER.     By  A.  T.  Snbll.     10s.   6d. 
THE  ART  OF  ELECTROLYTIC  SEPARATION  OF  METALS  (Theoretical  and 

Practical).     Ky  Dr.  Oborub  Gore.    Price  lUs.  6d.,  post  free. 
ELECTRO-CHEMISTRY.     By  Dr.  Oioroi  Gorb.     Price  2s.,  post  free, 
PRACTICAL  NOTES  FOR  ELECTRICAL  STUDENTS.     By  A.  E.  K.BNNILLY 

.ml  II    1).  WILKIN80H  .    Price  6s.  6d.,  post  free. 
DRUM    ARMATURES  AND  COMMUTATORS  (Theory  and  Practice).     By 

&\  M.  WEYKOUTH.    Price  7».  8d-,  post  free. 
THE  INCANDESCENT  LAMP  AND  ITS   MANUFACTURE.     By  Gilbert  S. 

RAM.     I'ii -   n    Bd.,  p   i(  tree  8«. 
A    POCKET  BOOK  OF  ELECTRICAL   ENGINEERING    FORMULA       By  W. 
(iKii'Ki.  and  ll.   \l.  KJLOODB,     Prlee7a.8d.net,  i»>hI  free,  7a.  9d.,  abroad,  8s.  ; 
arge-paper  edition,  12a.  6d.net,  post  free,  19   ,  abroad,  18s.  6<L 
••  THE  electrician  "  primers,    [n  Two  Volumes.     Prieei  Si, mi  paper 

covers  ,8a.,  post  free,  2s.  id.  each  ;  strong  cloth,  2a.  8d.,  post  free,  2s.  Bd.  each. 
Hlnule  Prlnnrs.  8(1..  o»st  free,  S,,l      Ahmad  posing*  extra. 
ELECTRICAL  LABORATORY    NOTES   AND  FORMS  (Elementary    and    Ad 
vanced).    Arranged  by  Di    I    \    Kleminq,  M.A., F.li        i>  ,,  ,  ,.  i.n,  ui;ns 

onappl 

THE    WORK  OF  HERTZ.     By  Dr.  0.  J.  L IB,     Price  2g.  6d. 

A    DIGEST    OF    TUB  LAW    OF    ELECTRIC   LIGHTING    (1893)       By   A.  0. 

9ATWABD,  B.A      lil'u  It.  6d.,  poat  free. 
TrIE  MANUFACTURE  OF  ELECTRIC  LIGHT  CARBONS      A  Practical  Guide 

I    '  .   i,  -ii  n,.iii  of  »  curb,. n  Kanofaotory.    Price  Is.  Bd.,  post  free. 
TiIK  STEAM  ENGINE  INDICATOR  AND  INDICATOR  DIAGRAMS      K.liio.l 

by  W    w.  Iikaum.'NT      I'rl.-n  Ss.  till.,  post  free. 
SUBMARINE  CABLE  LAYING   AND   REPAIRING.      lly    11.   D,    Wiikins,  n. 

I  ffl  yi  rjtaration. 
MOTIVE  POWER  AND  GEARING.   Hy  E.  Thkmi.ktt  OaBTIR,  [/» /induration 
r7ou  /.' 
ELECTRIC   LAMPS  AND  ELECTRIC    LIOHTING. 

Ill    Prof    I.    \     M.KMINO,    \l     \   ,    US,,,   K.ll.X. 

FULL      CATALOGUE      POST      FREE      ON     APPLICATION. 


CONTENTS   OF   THE 

Notes - 320 

Mr.  Crompton'a  Presidential 
Address  to  the  Institution  of 
Electrical  Engineers     324 

A  Has  Leak  Indicator.     Illus...   326 

On  the  Retardation  of  Polarisa- 
tion in  Dielectrics.  By  Ric- 
cardo  Arn&    327 

Meetings  of  Scientific  Societies.  327 

Mr.  Crompton's  Presidential 
Address 328 

Motive  Power  and  Gearing.  By 
E.  Tremlett  Carter.  Illus- 
trated.    Continued 329 

Prof.  Rowland  on  Modern 
Theories  of  Electricity.  By 
Prof.  Oliver  Lodge,  F.R.S,  ..  332 

Modern  Theories  as  to  Elec- 
tricity. By  Prof.  Henry  A. 
Rowland     333 

The  Electric  Arc.  Hy  Hertha 
Ayrtou.     Illustrated 334 


CURRENT   NUMBER. 

Secondary  Battery  Patent-  Ex- 
piring this  Year.     Illus 336 

A  Lane- Fox  Glow  Lamp  Patent  338 
Underground     Electric     Light 
Mains.      Illustrated  338 

Corri   pondencb — 

"  Labour-Saving  "  Apparatus 
as  an  Instrument  of  Educa- 
tion.—J.  Perry 340 

Explosions  in  Electric  Cul- 
verts.— Frank  Clowes. — .1. 

Higgins 341 

An  Example  of  Viscous  Hys- 
teresis.— W.  P.    Gaze   and 

E.  E.  Johnston 341 

Borcher's   Battery. — William 

Tatlow    341 

Trade  Notes  and  Notices    342 

Companies'  Reports 348 

New  Companies    349 

City  Notes     349 

Companies' Share  List 350 


SPECIAL     NOTICES. 
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With  next  week's  Number  of  "  THE  ELECTRICIAN " 
will  be  published  (Gratis  to  Subscribers)  a  fine  STEEL- 
PLATE  PORTRAIT  of  Mr.  R.  E.  CROMPTON,  President 
of  the   Institution  of  Electrical  Engineers,  1895. 


MR.  CROMPTON'S   PRESIDENTIAL   ADDRESS. 

The  address  of  Mr.  Crompton,  as  President  of  the  Institu- 
tion of  Electrical  Engineers,  is,  as  might  have  been  expected, 
a  thoroughly  practical  one,  and  worthy  of  a  man  who  is  first 
a  mechanical  engineer  and  afterwards  an  electrical  engineer. 
It  is  sufficient  for  him  to  regard  electricity  as  an  action  at  a 
distance  and  to  picture  it  to  his  mind  as  an  infinitely  flexible 
connecting  rod;  considerations  such  us  those  which  Prof. 
Rowland  has  recently  discussed,  and  on  which  Trof.  Oliver 

L ie  comments  in  another  column,  such  as  the  tran 

energy  by  the  ether,  do  not  concern  the  daily  practice  of  an 
electrical  engineer.    But  there  is  more  of  the  scientific  man  in 
Mr.  Cbompton  in  his  leisure  moments  than  the  present  a 
would  suggest.    The  remarks  on  the  mechanical  difficulties  of 
insula tii ni  and  the  elei  trical  \  ii'w  of  motive  power,  and  the  use 
of   team,  deservi  careful  reading :  they  do  not  pretend  to 
any  novel  information,  there  is  little  in  them  which 
will  care  to  contradict  ;  but  they  present  the  general  position 
ofimportanl  matters  from  a  practical  point  ni  view. 

Coming  to  thi  load  factor,  Mr.  Crompton,  of  course,  enl 
upon  ;i  Favourite  topic.  His  discussion  of  the  needs  of  a 
small  workshop  deserve  wide  publication,  and  the  question 
which  a  carpenter  01  jobbing  ironmonger  ought  to  pul  to 
himself  i  no!  "  hon  large  must  mj  shop  be  to  warrant  the 
ii  ,    .a  b   moi ir  '      imi .  1 1 ; i \ ing  pul   in  a  i  ro,  and 

lu\  ing  oonsiderablj  increi  lit  I  to  drop 

these  very  useful  applianoi  I      i  in  For  a  gas  i  ngine  or 

i.  .mi  ,  ii  in,  '  The  i  peed  torque  que  tion  is  a  \-  ry  im- 
portant matter,  to  which  pure  electricians  have  paid  but 
little  attention.     \\  <  kavi  Ion  d  the  Impoi  tance  oi 

variabli  and  from  tin*  to  time 

nil  iii,.  in!,,,  mat  i""  about  I  uem  that  1       I  ble.     In 

the  latter  pari  ,»i    Mr,  Cromptom  -  address,  which   we  shall 

punt  next  week,  Ik  describes  the  verj  ingenious  invention  oi 
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Mr.  11.  Ward  Leonard.  This  was  described  by  the  inventor 
in  a  Paper  read  at  Chicago  in  June,  1892,  and  was  reprinted  in 
the  course  of  the  next  month  in  The  Electrician,  Vol.  XXIX., 
p.  200.  We  lu  aril  from  Mr.  Wabd  Leonard  himself  not  long 
ago  that  tho  practical  use  of  the  device  has  fully  realised  his 

expectations. 

Part  of  the  second  portion  of  this  Presidential  Address  is 
concerned  with  electrical  measuring  instruments.  The  author 
is  well  qualified  to  speak  on  this  subject ,  since  be  is  the  only 

example  of  a  leading  manufacturing  or  contracting  engineer 
who  has  turned  bis  personal  attention  to  it.  In  doing  so,  he  has 
specialised  ;  he  took  up  the  potentiometer  where  Dr.  Fleming 
bad  left  it,  and  first  elaborated  the  instrument,  and  then 
searched  for  a  galvanometer  to  use  with  it.  Finding  none,  he 
began  to  make  one,  and  still  specialising  and  aiming  only  at  an 
instrument  which  should  be  most  sensitive  under  the  parti- 
cular conditions  of  the  work,  he  has  made  withhis  own  bands 
galvanometers  for  which  he  makes  high  claims.  We  only 
hope  that  the  challenge  which  he  makes  for  the  potentio- 
meter method  will  be  taken  up  by  bis  rivals.  There  is  an  ex- 
traordinary diversity,  and  not  only  diversity  but  antagonism, 
of  opinion  among  instrument  makers  as  to  principles  of 
measurement  and  as  to  the  ideal  instruments  for  making 
measurements.  Whatever  criticisms  may  be  made  on  the 
potentiometer,  such  a  system,  which,  of  course,  as  a  system, 
is  nobody's  property,  ought  to  be  very  valuable  for  inspec- 
tion work  and  other  cases  in  which  instruments  must  be 
carried  from  place  to  place.  In  alluding  to  the  progress 
made  with  electric  storage,  Mr.  Crompton  regretted  the  sneers 
with  which  accumulators  are  met  when  they  are  mentioned 
at  the  Institution  of  Electrical  Engineers.  Mr.  Ckompton  was 
not  in  a  fighting  mood  when  he  wrote  this  address,  and  he 
was  careful  to  attack  no  person  or  system  ;  but  nobody  could 
have  blamed  him  if  be  bad  hinted  that  a  peculiarity  of  the 
electric  lighting  carried  out  by  bis  firm  is  that  it  neither  bobs 
nor  goes  out ;  but  tbis  is  not  entirely  due  to  the  storage  bat- 
teries which  he  generally  uses. 

We  thoroughly  agree  with  the  warning  given  about  the 
placing  of  the  responsibility  for  designs  of  systems  of  electrical 
.supply  in  the  bands  of  young  and  inexperienced  men.  During 
the  last  few  years  dozens  of  "consulting  engineers"  have 
sprung  up,  who,  if  they  spent  as  much  time  in  carefully  studying 
the  present  types  of  electrical  engineering  practice  as  they  do  in 
stirring  up  local  authorities  and  in  nursing  electric  lighting 
committees,  would  really  serve  the  true  interests  of  the  industry. 
It  is  really  a  pity  that  some  other  name  cannot  be  found  for 
them, since  their  procedure  differs  so  widely  from  that  important 
branch  of  the  engineering  profession  to  which  they  are  sup- 
posed to  belong.  There  are  still,  however,  more  consulting 
engineers  who  have  never  designed  a  supply  station,  and  who 
do  not  wish  to  do  so,  than  those  who  have  never  had  any 
other  consultative  practice  than  advising  local  authorities  as 
to  electric  lighting.  The  youthful  contractor  and  the  youthful 
engineer-in  charge  are  the  result  of  the  rush  into  the  electrical 
profession,  of  keen  competition,  and  of  the  fact  that  men 
must  live.  They  might  perhaps  be  excused  for  some  of 
their  shortcomings  if  only  they  were  not  so  "  cock- 
sure," and  would  condescend  to  learn  from  older  men. 
Mr.  Crompton's  remarks  about  the  importance  of  vi  tting 
supply  works,  and  the  fevt  inquiries  addressed  to  engineers-in- 
.  may  he  taken  as  a  bint  to  those  who  can  give  the 
information  as  well  as  to  those  who  seek  it.  It  is  by  no  means 
ear,}  to  get  into  all  stations,  and  the  snubs  si  idininis 

to  visitors  are  not  pleasant.  There  is  not  usually  any 
competition  between  one  company  and  another  which  could  be 
an  obstacle  to  freely  giving  information.     There  are  only  three 


conceivable  excuses  for  refusing  admission  :  first,  the  use  of 
half-patented  apparatus,  or  apparatus  about  which  there  is 
possible  patent  litigation  ;  second,  the  use  of  experimental  or, 
perhaps,  ineffectual  apparatus,  about  which  the  managi  i'  in 
responsible  engineer  is  reticent  or  ashamed;  and  thirdly,  mere 
laziness  or  bad  manners.  We  could  name  specimens  of  all 
three  ;  but,  on  the  other  band,  we  could  name  others  at  which 
visitors  are  not  onl\  received  with  courtesy,  but  their  ques- 
tions are  most  freely  answered,  and  the  engineers  seem 
to  take  a  Large  amount  of  trouble  in  explaining  the  system 
under  their  charge. 

We  b  ip  !  thai  the  new  President  will  be  strongly  supported 
in  his  proposals  for  spending  the  time  of  this  session.  The 
punctual  closing  of  the  debate  at  half-past  nine  and  a  firm 
hand  with  discussions  are  not  difficult  to  achieve ;  but  to 
secure  good  Papers  is  a  task  which  must  be  a  serious  burden 
to  a  President  if  he  really  seeks  to  take  it  upon  his 
shoulders.  Will  he  be  able  to  induce  any  practical  supply 
station  engineer  to  give  a  Paper  ?  There  is  but  one  such 
man  on  the  Council,  and  he  is  the  only  one  of  his  class  who 
has  ever  read  a  Paper  on  electric  supply,  and  that  before 
another  society  ;  cannot  Mr.  Donsox  be  induced  to  imitate  Mr. 
Bailey,  cannot  Prof.  Kennedy  encourage  one  of  his  energetic 
men  to  contribute  something  ?  We  are  tired  of  hearing  con- 
tractors and  dynamo-makers  talking  about  their  goods ;  it  is 
time  that  the  men  who  use  them  should  have  their  turn. 


MOTIVE   POWER  AND  GEARING.* 

BY    E.    TREMLETT    CARTER. 

(Continued  from  page  ..'-'/<>■) 

Steam   Engine  Details. 

In  the  present  article  brief  descriptions  and,  where  pos- 
sible, illustrations  of  the  steam  engine  details  mentioned 
in  the  previous  articles  will  be  given.  The  examples  will 
be  taken  from  the  most  recent  practice  in  electrical  engi- 
neering in  America  and  Europe  as  well  as  in  this  country. 

'  'ondensers. 
The  importance  of  suitable  condensing  plant  in  electric 
power  stations  driven  by  steam  is  so  great  that  an  exhaustive 
treatment  of  this  plant,  from  a  descriptive  point  of  view,  will 
be  undertaken.  Tbis  is  all  the  more  necessary  as  there  is 
such  a  great  variety  in  the  arrangements  for  condensing  which 
can  be  made,  and  from  the  fact  that  the  suitability  of  any 
given  arrangement  largely  depends  on  local  conditions.  There 
are  few,  if  any  cases,  where  some  form  of  condensing  plant 
would  not  be  more  economical  than  none  at  all ;  and  it  is, 
perhaps,  greatly  to  be  deplored  that  so  many  electric 
power  stations  are  run  with  non-condensing  engines,  even 
where  there  are  great  facilities  for  working  condensers. 
The  erroneous  impression  that  condensers  necessarily  involve 
the  use  of  large  quantities  of  water  has  largely  to  do  with  the 
adverse  prejudice  which  some  engineers  have  towards  them. 
As  a  matter  of  fact,  though  it  is  true  that  most  cond* 
require  a  copious  stream  of  water  to  be  passed  through  them, 
it  is  rarely  necessary  to  draw  tbis  stream  continuously  from  an 
outside  source.  With  the  use  of  cooling  ponds  or  tanks,  and 
other  arrangements  for  quickly  getting  rid  of  the  heat  of  the 
condenser  water,  it  is  possible  to  keep  a  good  vacuum  in  a 
large  condenser  without  drawing  upon  the  outside  source  to 
any  greater  extent  than  is  done  with  non-condensing  en 
In  fact.  Hi-  total  quantity  ol  apply  water  required,  both  for 
fed  make-up  and  lor  the  various  leakages,  &c,  at  the  con- 
denser ponds,  is  often  less  than  the  amount  required  by  the 
boilers  where  non-condensing  engines  are  used.  The  objection 
is  often  raised  that  using  the  same  water  over  and  over 

hi  11  forthcoming  work  to  be  published  by  Thi.  Electrician  Printing 
,tud  Publishing  Company.    All  righto  ore  reserved. 
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involves  the  use  of  very  extensive  cooling  ponds,  -which,  in 
populous  districts,  means  a  high  rental.  It  will  be  shown 
presently  that  there  are  appliances  for  cooling  large  volumes 
of  water  quickly  which  take  up  little  space,  cost  little  to  con- 
struct and  work,  and  which  reduce  the  necessary  reservoir 
space  to  so  small  a  size  that  it  may  be  put  on  the  roof  of  the 
engine  house. 

Some  engineers  object  to  the  use  of  condensed  steam  for 
feed  water  on  the  score  that  it  is  oily,  and  on  that  account  bad 
for  the  boilers.  There  are  simple  and  cheap  separators,  which 
can  be  used  for  extracting  the  oil,  and  which  cost  little  to 
work.  Where  surface  condensers  are  used,  the  use  of  these 
separators  is  advisable ;  but  they  are  not  so  necessary  where 
the  condensed  steam  is  mixed  with  the  cooling  water,  unless 
the  make-up  is  at  a  very  small  rate. 

Steam  engine  condensers  may  be  classified  as  follows  : — 

1.  Jet  condensers. 

2.  Ejector  condensers. 

3.  Surface  condensers. 

4.  Evaporative  condensers. 

5.  Dry  air  condensers. 

Jet  Condensers. — In  the  jet  condenser  the  condensed  steam 
is  mixed  with  the  stream  of  condensing  water,  which  is  intro- 
duced as  a  spray  or  jet,  in  an  enclosed  vacuum  chamber  com- 


Fio.  42. — Worthington  CondenBer,     Longitudinal  section, 

municating  with  the  exhaust  pipe  of  the  engine.     This  form 

maybe  used  where  the  conden  ing  watei  i    of  sufficient^  1 

quality  to  allow  of  its  being  returned  to  tin  boiler,  or  where 
ill,'  :  n|i|i]\  of  i  [i  ;,n  i,  ed  water  is  copious  and  cheap  enough  to 

allow  of  tin'  whole  of  the  wati  r  from   the  o I-  aser  being 

rejected  into  the  drain. 
The   theoretical  weight   of  conden  in"    water   n  quired  to 

condense  each   pound  of  exhaust     tei an    be  cal<  ulati  d 

from    be   temperi data,    bj    equating   the   beai 

thi     team  to  th<    bi  ai  gi 11  c;  but   thi 

i    alwaj     fi M    bi  !<>\\   the   actual    wei  r  required, 

i  'I account  i      ■  of  the 

air  cat  ri<  d  over  u  ith  the  ti  am  or  leaked  into  the  con 
den  er  chamber  from  other  i  doi  it  take  into 
account  i  everal  other  inf)  ich  i*  nd  to  dimini  b  the 
conden  er  "vacuum."  The  actual  weight  of  water  required 
bj    b    •■ i   jet   li  n  1 1 ,   i"  i'  pound  ol     team  o l<  d  ed, 


depends  on  the  following  quantities :  the  release  pressure 
of  the  steam,  the  degree  of  vacuum  to  be  maintained  in  the 
condenser,  the  temperature  of  the  in-flowing  cold  water,  and 
the  temperature  of  ejection  of  the  mixed  water  and  condensed 
steam.  The  usual  weight  may  be  taken  at  from  201b.  to  25lb. 
of  water,  at  GOT.,  per  pound  of  steam  condensed.  The  flow 
of  injection  water  is  usually  adjusted  by  hand  until  the  right 
"vacuum  "  is  indicated  on  the  vacuum  gauge  which  is  placed 
on  the  condenser. 

A  well-designed  jet  condenser,  the  Worthington  condenser, 
is  shown  in  section  in  Fig.  42  and  in  perspective  in  Fig.  43.  It 
consists  of  the  following  principal  parts  :  the  exhaust  inlet,  A 
(Fig.  42),  leading  to  the  vacuum  chamber,  F ;  the  cold  water 
inlet,  B,  leading  to  the  spray  pipe,  C,  and  to  the  spray  cone, 
D,  which  is  adjusted  by  the  injection  handle,  E  ;  the  pump 
chamber,  G,  communicating  with  the  vacuum  chamber,  F, 
by  means  of  the  lift  valves,  H  H,  and  with  the  discharge 
chamber,  I,  and  discharge  pipe,  J,  by  means  of  the  lift  valves, 
I  I,  and  the  air-pump,  actuated  by  the  direct-acting  steam 
engine,  as  in  the  Worthington  pumps.  There  are  two  of  these 
steam  engines  and  two  pumps  in  each  set,  forming  the 
"duplex"  arrangement,  which  is  one  of  the  features  of  the 
Worthington  plant ;  and  the  steam  valves  are  worked  in 
the  same  way  as  in  the  feed  pumps,  i.e.,  the  right  valve  is 
acted  on  by  the  left  pump  rod,  cross-wise.  There  is  a 
periodic  pause  in  the  movement  of  the  pump,  the  purpose  of 
which  is  to  allow  time  for  the  lift  valves  of  the  condenser  to 


I'k  43.     Worthington  Condenser. 

settle  mi  their  seats.  The  action  of  the  condenser  is  verj 
simple:  the  cone,  D,  spreads  the  jet  of  cold  water  so  as  to 
cause  it  to  intercept  and  condense  the  in  rushing  exhaust 
steam;  and  the  momentum  of  the  stream  oi  water  causes 
the  vacuum  in  the  upper  pari  of  the  chamber  F  to  exceed 
that  in  the  lower  part  and  in  the  pump  chamber,  thereby 
"i,  in-  b  good  vacuum  with  diminished  work  being  pul  on 
thi  ah  pump,  The  admixed  air  and  water  are  discharged 
through  the  lift  valves  into  the  ejection  chamber  I,  and 
the  outlet   pipe  J,  bj   the  successive  strokes  o\'  the 

air  pump,  thi  pump  bi  <<>    i ble  acting. 

Ejector  Condensers.     In  man]  jet  oondensi  rsthe  momentum 

,i  thi   in-flowing  water  at  wasted  in  useless,  not  to 

i\  objectionable,  heat  ;    in  the  Worthington  condenser  we 

i  n  that  it  is  partial!}  used  to  assist  the  air-pump  ;  but 

m  thi  ■  tenser  this  momi  atum  is  taken  advantage 

of  to   get    rid    of   the   ejection   water   without   the   aid  of   any 
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mechanical  pump  whatever.  The  principle  of  the  ejector  con- 
densor  resembles  that  of  the  Sprengel  or  mercury  pump,  and 
its  action  takes  place  without  the  aid  of  am  moving  machinery . 
There  arc  two  classes:  (1)  ejector  condensers  which  arc  sup- 
plied with  water  under  pressure,  usually  from  lome  overhead 
tank  or  from  supply  mains;  and  (2)  ejector  condensers  in 
which  the  water  receives  its  momentum,  not  from  the  pres- 
sure due  to  any  head,  but  wholly  from  the  inrushing  exhaust 
steam.  The  second  class  will  work  wholly  immersed  in  water, 
the  cooling  steam  being  drawn  into  it  at  one  end  through  a 
strainer,  and  ejected  at  the  other  end  with  the  condensed 
steam,  as  shown  in  Pig,  It.  The  vacuum  obtainable  by 
means  of  a  submerged  condenser  is  not  so  high  as  the  maxi- 
mum obtainable  with  water  forced  into  the  apparatus  under 
pressure,  but  a  vacuum  of  from  22in.  to  24in.  of  mercury  can 
be  obtained  with  a  copious  supply  of  cold  water. 

The  overhead  ejector  condenser,  as  the  first  class  is  usually 
called,  does  not  as  a  rule  require  a  greater  head  than  about 


shaped,  expanding  outward  in  such  a  way  as  to  slow  down 
the  stream  of  water,  and  to  convert  its  energy  of  velocity 
into  energy  of  pressure,  P>y  means  of  this  augmented  pressure 
the  back  pressure  of  the  air  is  overcome  without  the  aid  of  an 
air  pump.  A  non-return  or  check  valve  at  the  end  of  the 
exhaust  pipe  prevents  water  from  getting  into  this  pipe.  At 
tic  Manchester  Electric  Supply  Station  there  are  six  of  Led- 
ward's  ejector  condensers,  and  the  vacuum  obtained  in  these 
is  about  25in.  to  27Jin.  of  mercury. 

Where  the  steam  plant  is  liable  to  work  during  lengthy 
periods  at  low  loads  it  is  often  desirable  to  be  able  to  adjust, 
the  capacity  of  the  ejector  condenser  to  suit  the  output  of 
exhaust  steam.     The  only  objection  to  be  raised  against  this 


44.— Submerged   Ejector   ''ondenser.     C  =  Condenser     C.V.  =  Check 
Valve. 


Fit;.  46.— Korting  Adjustable  Capacity  Ejector  Condenser. 
Vertical  Section. 


Fio.  45.—  Ledward  Overhead  Ejector  Condenser.     Vertical  Section. 


15ft.  for  the  cold  stream.  Its  efficiency  is  higher  than  that 
of  the  submerged  type,  and  owing  to  its  complete  independence 
of  the  exhaust  steam  it  can  be  relied  on  to  supply  the  proper 
vacuum.  Under  favourable  conditions  a  vacuum  of  nearly 
27in.  of  mercury  can  be  obtained  when  using  about  1001b. 
weight  of  water,  at  50°  F.,  under  a  head  of  15ft.,  per  pound 
weight  of  exhaust  steam.  It  must  also  be  noticed  that  with 
an  overhead  condenser  the  vacuum  can  obtained  before  the 
engine  starts  ;  while  with  an  immersed  condenser  it  can  only 
be  developed  after  exhaust  has  commenced.  Pig.  IS  shows  a 
vertical  section  of  Ledward's  overhead  ejector  condenser. 
This  apparatus  consists  of  an  inner  jet  or  stream  of  cold  water. 
surrounded  by  a  large  number  of  inclined  passages  leading  to 
the  jet  from  the  exhaust  pipe.  The  vacuum  caused  by  the 
passage  of  the  jet  past  the  orifices  causes  an  induction  of 
the  steam  into  the  jet,  and  the  momenti f  the  in- 
flowing steam,  which  is  immediately  condensed,  assists 
the  outflow  of  the  water,  The  discharge  passage,  which  is 
seen    immediately  below  the    induction  passages,    is  funnel 


practice  is  that  the  adjustments  have  to  be  made  by  hand  and 
involve  extra  labour;  but  this  is  very  trifling  as  a  rule.  Messrs. 
Korting  Bros,  make  a  form  of  adjustable  capacity  condenser, 
which  is  shown  in  section  in  Fig.  46.  The  exhaust  connection 
is  made  at  B,  and  the  inlet  water  connection  at  E,  the  ejection 
passing  through  A.  By  giving  the  expanding  tube  D  a  sliding 
movement  any  number  of  the  nine  annular  passages  may  be 
covered  or  exposed,  and  the  capacity  of  the  condenser  thereby 
adjusted.  This  condenser  is  fitted  with  a  live  steam  j<  I 
for  starting  the  flow  of  water  when  there  is  not  an  ou 
head;  i.e.,  when  the  water  is  not  supplied  under  pressure. 
When  the  lever  is  full  open  this  condenser  works  up  to  a  pro- 
portion of  lib.  of  exhaust  steam  to  15lb.  of  cold  water,  giving 
a  vacuum  of  from  20in.  to  21in.  of  mercury.  Above  this 
proportion,  i.e.,  with  less  cold  water,  the  vacuum  falls  rapidly 
and  the  condenser  fails.  With  501b.  weight  of  water  per 
pound  of  exhaust  steam,  and  with  all  the  passages  open,  a 
vacuum  of  28Jin.  can  be  obtained. 

(To  be  continued.) 
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PROF.  ROWLAND  ON  MODERN  THEORIES  OF 
ELECTRICITY. 

BY   1'ROF.    OLIVER    LODGE,    F.R.S. 

A  popular  exposition  should  not  be  judged  by  too  high  a 
standard  of  rigorous  criticism,  nor  need  it  always  be  instructive 
to  specialists  in  the  department  of  which  it  treats  ;  but  when  a 
man  like  Henry  A.  Rowland,  of  Baltimore,  endeavours  to 
expound  modern  theories  in  ordiuary  language  to  untechni- 
cally  instructed  readers,  the  effort  is  always  of  interest  and 
seldom  fails  to  yield  some  modicum  of  instruction. 

In  the  Engineering  Magazine  of  New  York  for  the  current 
month,  there  is  an  article  by  Prof.  Rowland  bearing  the  title 
"Modern  Theories  as  to  Electricity."  He  begins  by  saying 
that  electricity  no  longer  exists ;  and  that  nothing  is  more 
certain  than  that  electricity  is  not  a  fluid  ;  he  also  speaks  of  that 
unfortunate  term  "electric  current,''  and  says  that  "even  the 
definition  of  electrical  units,  as  adopted  by  all  scientists,  suggests 
a  fluid  theory." 

For  our  part  we  should  not  like  to  have  expressed  ourselves 
quite  so  unreservedly  as  this.  To  say  that  electricity  no  longer 
exists,  though  of  course  it  only  means  that  it  is  the  ether  which 
is  now  claiming  the  lion's  share  of  attention,  is  hardly  a  help- 
ful statement ;  and  we  fail  to  see  how  the  orthodox  electrical 
units  are  clever  enough  to  suggest  a  fluid  or  any  other  theory. 

As  a  specimen  of  exposition,  the  following  can  hardly  be 
considered  extremely  luminous  : — 

"  But  the  question  now  arises  as  to  how  the  lines  of  electric  force  can  be 
produced  in  the  ether  ;  or,  in  other  words,  how  bodies  can  be  charged.  In 
the  first  place,  we  know  that  equal  quantities  of  plus  and  minus  electricity 
are  always  produced.  As  an  illustration,  suppose  it  is  required  to  charge 
two  balls  with  electricity.  Pass  a  conducting  wire  between  them,  with  a 
galvanic  battery  in  its  circuit.  The  galvanic  battery  generates  the  lines  of 
force  ;  these  crowd  together  around  it  and  push  each  other  sideways  until 
their  ends  are  pushed  down  the  wire,  and  many  of  them  are  pushed  out 
upon  the  balls." 

But  the  following  attempt  to  explain  electrification  by  friction 
is  rather  better  : — 

"We  can  consider,  for  instance,  in  chloride  of  silver  that  the  atoms  of 
silver  are  joined  to  the  atoms  of  chlorine  by  lines  of  electrostatic  force, 
which  hold  them  to  each  other.  If,  by  rubbing  the  chloride  of  silver,  we 
could  remove  the  chlorine  on  the  rubber  while  leaving  the  silver,  we  could 
stretch  them  asunder,  and  so  fill  space  with  the  lines  of  electrostatic  force. 
According  to  this  theory,  then,  each  atom  has  a  number  of  lines  of  force 
attached  to  it,  and  it  is  only  by  stretching  the  atoms  apart  that  we  can  fill 
an  appreciable  space  with  them,  and  so  cause  electrostatic  action  at  a  dis- 
tance. We  come  to  the  conclusion,  theu,  that  all  electrification  is  originally 
produced  by  separating  the  atoms  of  bodies  from  one  another  ...  by 
friction     ■     .    .     or  some  other  manner." 

He  speaks  of  an  electric  current  as  the  sliding  of  the  ends 
of  these  electrostatic  lines  on  matter,  and  on  matter  always, 
and  he  continues,  "but  as  they  cannot  end  in  a  vacuum  they 
cannot  pass  through  it.  Thus  we  conclude  that  a  vacuum  is  a 
perfect  non-conductor  of  electricity." 

Here  the  phrase  "pass  through  it"  must  be  interpreted 
"move  through  it,"  or  it  will  mislead  a  reader  into  thinking 
that  a  vacuum  has  no  dielectric  properties  ;  and  thus  a  novel 
discovery  might  be  worked  up  by  the  newspapers,  quite  as 
good  asthe  memorable  and  much  puffed  "discovery"  of  Prof. 
Dewar,  that  radiant  heat  was  stopped  by  a  vacuum. 

Leaving  these  more  or  less  verbal  criticisms,  we  arrive  at  a 
bold  and  uncompromising  statement,  several  times  repeated, 
regarding  the  earth's  magnetism. 

"Toaci it  t •  ■>    the  i  irtl  etti  m,  we  must   suppose  the  ether  to 

have  such   propel  tie    t  lut   the  i     ol  ordinal  ]  d  it  tei  in  it  produi  i 

DM  '"'■>  ism." 

Ami,  again, 
"  The  el  hei  mu  I  al  o  account  Eoi  I !  netism      H  we  a    time 

thai  ii net  it  I i   lorn-  are  simply  < ■     i her,  we 

have  onh  to    uppose  that    the  ethoi    ia  carried  around  by  the  rotation  of 

the  eai  th,  and  we  bi  n    the  i    pi  to  ition  needi  d.     I  i  the 

earth  would  then  be  aimply  a  whirl) I  in  the 

Now  these  statements  are  full  of  more  than  doubtful  hypo 
theses.  First,  that  magnetism  is  certainly  due  to  rotation  of 
something,  which,  although  Thomsonian  and  Ufazwellian,  has 
never  been  proved  ;  next,  that  rotating  ether  is  the  necessary 

and  sufficient  whirling  material,  whereas  all  that  is  known  is 
that  rotating  electrification  is  sufficient ;  and,  lastly,  thai  the 
spinning  of  matter  ou  its  axis  magnetises  it,  against  which  maj 


be  adduced  a  crowd  of  specially-directed  experiments,  all  of  them 
having  had  a  negative  result. 

Certain  arithmetical  calculations  as  to  the  strain  requite  1  in 
the  ether,  in  order  to  explain  known  electric  and  magnetic 
forces,  may  be  of  interest. 

1st.  It  must  be  able  to  explain  electrostatic  attraction.  These  electro- 
static forces  are  mostly  rather  feeble  as  we  ordinarily  see  them.  Air 
breaks  down  and  a  spark  passes  when  the  tension  on  the  ether  amounts 
to  about  yrm  pound  to  the  square  inch.  It  is  the  air,  however,  that  causes 
the  breakdown.  Take  the  air  entirely  away,  and  we  then  know  no  limit 
to  this  force.  In  a  suitable  liquid  it  may  amount  to  500  times  that  in  air 
or  51b.  to  one  square  inch,  and  become  a  very  strong  force  indeed.  In  a 
perfect  vacuum  the  limit  is  unknown  ;  but  it  cannot  be  less  than  in  a 
liquid,  and  may  thus  possibly  amount  to  huudreds,  if  not  thousands,  of 
pounds  to  the  square  inch. 

2nd.  It  must  explain  magnetic  action.  These  actions  are  apparent  ly 
stronger  than  electrostatic  actions,  but  in  reality  they  are  not  necessarily 
so.  A  tension  on  the  ether  of  only  a  few  bundled  pounds  ou  the  square 
inch  will  account  for  all  magnetic  attraction  that  we  know  of,  although  we 
are  able  to  fix  no  limit  to  the  force  the  ether  will  sustain.  No  signs  have 
ever  been  discovered  of  the  ether  breaking  down. 

It  might  be  added  that  to  explain  gravitation — after  a 
Maxwellian  fashion — the  stress  that  must  be  borne  by  the  ether 
amounts  to  hundreds  of  thousands  of  atmospheres,  in  the  neigh- 
bourhood of  very  large  lumps  of  matter  such  as  the  sun. 

The  most  instructive  statement  here  is  the  emphatic  per- 
ception that  it  is  the  air  which  causes  disruptive  discharge. 
It  is  the  residues  of  air  which  are  responsible  for  the  break- 
down of  condensers,  as  Tesla  found  ;  and  in  absolute  vacuum 
there  can  be  little  doubt  that  all  modes  of  conveyance  of  elec- 
tricity, whether  conductive  or  disruptive,  must  cease.  And 
this  is  best  expressed,  as  Prof.  Rowland  himself  has  done  in  an 
above-quoted  paragraph,  by  saying  that  the  very  phrase  electric 
charge  ceases  to  be  applicable  to  vacuum ;  charge  is  abso- 
lutely limited  to  the  surface  of  material  atoms,  and  accordingly 
where  they  are  absent  there  cannot  possibly  be  any  conveyance 
of  electric  charges,  such  as  is  involved  in  a  current  of  any  kind. 

Another  useful  remark  concerns  the  velocity  of  ethereal 
rotation  in  a  magnetic  field,  supposing  always,  as  Prof.  Row- 
land evidently  does,  that  such  rotation  is  a  certain  physical 
fact.  He  points  out  that  the  speed  of  rotation  can  be  estimated 
from  the  known  value  of  the  Yerdet  constant ;  in  other  wordsj 
by  the  amount  of  the  Faraday  rotation  of  the  plane  of  polarisa- 
tion of  light  in  magnetised  transparent  substances.    He  says  : — 

"  The  velocity  of  rotation  is  immense,  the  plane  of  polarisation  rotating 
in  some  cases  300,000,000  times  per  second." 

It  is  a  perception  of  facts  of  this  kind  which  has  deterred  the 
writer,  and  doubtless  other  experimenters,  from  a  serious 
attempt  to  rotate  the  plane  of  polarisation  by  rotating  a 
transparent  substance. 

With  respect  to  an  explanation  of  gravitation,  he  shows  how 
far  away  we  still  are  from  any  approach  to  it.  One  of  the 
difficulties  connected  with  this  subject  is  the  necessity  for 
infinite  speed  of  transmission.  Nothing  less  than  a  practically 
infinite  speed  suffices  to  account  for  astronomical  facts. 

The  natural  conclusion  is  that  the  ether  must  be  incom- 
pressible, and  must  transmit  this  action  by  some  sort  of  thrust 
or  tension  ;  and  certain  facts  suggest  that  the  ether  really 
is  incompressible,  or  else  is  insusceptible  itself  to  gravitational 
forces  ;  viz  ,  the  fact  that 

"light  passes  in  a  straight  line  through     pace  even  when  near  one  of  the 
larger  planets,   unleBS   the  lattei    po    i    u     an   atmosphere.     This  could 
hardly  happen  unless   the  ether  was  entirely    incompressible  or  elsepos 
ed  no  weight." 

Lastlv,  Prof.  Rowland  deals  with  the  ether  as  a  conveyer  of 
energy  ;  he  does  not  consider  it  in  its  function  of  a  great  store- 
house or  reservoir  of  energy  on  which  the  whole  activity  of  the 
material  universe  depends  ;  but  he  points  oul  thai  it  is  remark 
ably  oompetenl  to  convey,  and  convej  rapidly,  much  more 
energy  than  anj   known  form  of   matter  is. 

ii.  .o ml  ofcnei   j  which  can  be  transmitted  by  the  ether  in  this 

mannei  mytliing 

-i  ol  ordinary  matter.    Thus    take  <'  on  the 

i 
fall    on  every  bi 
waves  carry  i  '  000  H.P,  per  squ 

"Agai  wire  as  largi  .Menu, led  with 

b  ill  an   ill!  h  ill  A 

L.000  H.r.  ; 

,  , , ,,  L0,000  di  |  owcr,  there  being  apparently  no  limit 
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"Compare  this  with  the  steam-engine,  where  only  a  few  hundred  borse- 
power  requires  an  enormous  and  clumsy  steam  pipe.  Or,  again,  the  amount 
earned  by  a  ateel  shaft)  which,  at  ordinary  rate  of  speed,  would  require  t'i 
be  about  ;i  fool  in  di  imr'n  to  transmit  10,000  u.r." 

He  concludes  by  emphasising  ouce  more  his  belief  that  mag 
netistn  is  due  to  ethereal  rotation,  and  says  definitely  that  "a 
magnetic  line  of  force  is  a  vortex  filament  in  the  ether."  The 
alternative  view,  championed  by  Dr.  Larmor,  that  magnetism 
may  be  due  to  flow,  and  electric  current  to  spin,  has  evidently  not 
yet  impressed  him  as  possessing  any  force  or  validity.  It  maybe 
assumed  as  probable  that  he  has  strong  reasons  for  this  orthodox 
Maxwellian  belief,  and  it  would  be  interesting  to  know  them. 

He  considers  magnetism  more  simple  and  easy  to  compre- 
hend than  electrostatics;  which,  again,  must  be  considered  as  a 
thoroughly  Maxwellian  position  ;  and  it  is  interesting  to  see 
how  the  great  foreign  philosophers  of  the  world  are  all  slowly 
coming  to  recognise  the  magnitude  of  this  great  teacher.  Prof. 
Rowland,  indeed,  has  long  recognised  it,  and  it  is  hard  to  speak 
of  members  of  the  Anglo-Saxon  race  as  foreigners;  but  their 
aloofness  from  insular  prejudice  and  the  bonds  of  the  mother 
country  render  their  adhesion  to  the  English,  instead  of  to  one 
of  the  many  forms  of  continental  theory,  of  special  iuterest. 

The  domain  of  electrostatics  is  evidently  regarded  by  Rowland, 
as  it  is  also  by  Poincare,  as  the  least  edifying  and  satisfactory 
parts  of  thepresent  theoretical  treatment  of  the  subject, regarded 
from  au  ethereal  point  of  view,  and  almost  the  concluding  words 
of  the  article  now  under  notice  are  the  following  : — 

"  Electrostatic  action  is  more  difficult  to  explain,  and  we  have  hardly 
got  further  than  the  vague  idea  that  it  is  due  to  some  sort  of  elastic 
yielding  in  the  ether. 

"Light  and  radiation  in  general  are  explained  when  we  understand  clearly 
magnetic  and  electrostatic  actious  as  the  two  are  linked  together  with  cer- 
tainty by  Maxwell's  theory." 


MODERN  THEORIES  AS  TO  ELECTRICITY.* 

l;V    1ROF.    HENRY   A.    ROWLAND. 

It  is  not  uncommon  for  electricians  to  be  asked  whether  modern 
science  has  yet  determined  the  nature  of  electricity,  and  we  often 
find  difficulty  in  answering  the  question.  When  the  latter  comes 
from  a  person  of  small  knowledge  which  we  know  to  be  of  a  vague 
and  general  nature,  we  naturally  answer  it  in  an  equally  vague  and 
general  manner  ;  but  when  it  comes  from  a  student  of  science 
anxious  and  able  to  bear  the  truth,  we  can  now  answer  with  cer- 
tainty that  electricity  no  longer  exists.  Electrical  phenomena, 
electrostatic  actions,  electromagnetic  actions,  electrical  waves — these 
still  exist,  and  require  explanation  ;  but  electricity,  which,  ac- 
cording to  the  old  theory,  is  a  viscous  fluid  throwing  out  little 
amoeba-like  arms  that  stick  to  neighbouring  light  substances,  and 
contracting,  draw  them  to  the  electrified  body,  electricity  as  a  self- 
repellant  fluid,  or  as  two  kinds  of  fluid,  positive  and  negative, 
attracting  each  other,  and  repelling  themselves — this  electricity  no 
longer  exists.  For  the  name  electricity,  as  used  up  to  the  present 
time,  signifies  at  once  that  a  substance  is  meant,  and  there  is 
nothing  more  certain  to  day  than  that  electricity  is  not  a  fluid. 

This  makes  the  task  of  one  who  attempts  to  explain  modern  elec- 
trical theory  a  very  difficult  one,  for  the  idea  of  electricity  as  a  fluid 
pervades  the  whole  language  of  electrical  science,  and  even  the 
definitions  of  electrical  units  as  adopted  by  all  scientists  suggest  a 
fluid  theory.  No  wonder,  then,  that  some  practical  men  have 
given  up  in  despair,  and  finally  concluded  that  the  easiest  way  to 
understand  a  telegraph  line  is  to  consider  that  the  earth  is  a  vast 
reservoir  of  electrical  fluid,  which  is  pumped  up  to  the  line  wire  by 
the  battery,  and  finally  descends  to  its  proper  level  at  the  distant 
end.  Is  not  this  the  proper  conclusion  to  draw  from  that  unfortu- 
nate tenn  "electric  current?"  Remembering  this  fact — that  we 
cannot  yet  free  ourselves  from  these  old  theories,  and  exactly  suit 
our  words  to  our  meaning— we  shall  now  try  to  understand  the 
modern  progress  in  electrical  theory. 

This  whole  progress  is  based  upon  something  in  the  human  mind 
which  warns  us  against  the  possibility  of  attraction  at  a  distance 
through  vacant  space  :  Newton  felt  this  impossibility  in  the  case 
of  gravitation,  but  it  is  to  Faraday  that  we  must  look  principally 
for  the  idea  that  electrical  and  magnetic  actions  must  be  carried 
on  by  means  of  a  medium  filling  all  space  and  usually  called  the 
ether.  The  development  of  this  idea  leads  to  the  modern  theory 
of  electrical  phenomena. 

Take  an  ordinary  steel  magnet  and,  like  Faraday,  cover  it  with  a 
sheet  of  paper,  and  upon  this  sprinkle  iron  tilings.  Mapped  before 
us  we  see  Faraday's  lines  of  magnetic  force  extending  from  pole  to 
pole.     We  can  calculate  the  form  of  these  lines  on  the  supposition 
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that  a  magnetic  fluid  is  cither  distributed  over  the  poles  of  the 
magnet  or  on  its  molecules,  assuming  thai  attraction  takes  place 
through  spare;  without  an  intervening  medium.  But  at  this  idea 
the  mind  of  Faraday  revolted,  and  be  conceived  thai  these  lines, 

drawn  for  us  by  the  iron  tilings,  actually  exist  in  the  ether  sur- 
rounding the  magnet  ;  he  even  oonceived  of  them  as  having  a  ten- 
sion along  their  length  and  a  repulsion  Eor  one  another  perpen- 
dicular to  their  length.  Two  magnets,  then,  near  each  other, 
become  connected  by  these  lines,  which,  like  little  elastic  bands 
always  pulling  along  their  length,  strive  to  bring  the  magnets 
together.  These  so-called  lines  of  force  (now  call)  d  tubes  of  force) 
were,  by  his  theory,  conducted  better  by  iron  and  worse  by  bismuth 
than  by  the  ether  of  space,  and  so  gave  the  explanation  of  magnetic 
attraction  and  diainngnetic  repulsion. 

The  same  theory  of  lines  of  force  was  also  applied  by  Faraday  to 
electrified  bodies,  and  thus  all  electrostatic  attractions  were  ex- 
plained. By  this  idea  of  lines  of  force  it  will  be  seen  that  Faraday- 
did  away  with  all  action  at  a  distance,  and  with  all  magnetic  and 
electrical  fluids,  and  substituted,  instead,  a  system  in  which  the 
ether  surrounding  the  magnet  or  the  electrified  body  became  the 
all-important  factor,  and  the  magnet  or  electrified  body  became 
simply  the  place  where  the  lines  of  force  ended  ;  where  a  line  of 
magnetic  force  ended  there  was  a  portion  of  imaginary  magnetic 
fluid  ;  where  a  line  of  electric  force  ended  thete  was  a  portion  of 
imaginary  electric  fluid.  As  the  quantities  of  so-called  plus  and 
minus  electricity  in  any  system  are  equal,  we  can  thus  imagine 
every  charged  electrical  system  to  be  composed  of  a  group  of  tubes 
of  electrical  force  (more  strictly  electric  induction)  which  unite 
the  plus  and  minus  electrified  bodies,  each  unit  tube  having  one 
unit  of  plus  electricity  on  one  end  and  one  unit  of  minus  electricity 
on  the  other.  The  tension  along  the  tube  explains  the  reason  why 
such  an  arrangement  acts  as  if  there  were  real  plus  and  minus 
electrical  fluids  on  the  ends  of  the  tube,  attracting  one  another  at 
a  distance.  Consider  a  plus  electrified  spin  re  far  away  from  other 
bodies.  The  lines  of  force  radiate  from  it  in  all  directions,  and, 
being  symmetrical  around  the  sphere,  they  pull  it  equally  in  all 
directions.  Now  bring  near  it  a  minus  electrified  body,  and  the 
lines  of  force  turn  toward  it  and  become  concentrated  on  the  side 
of  the  sphere  toward  such  a  body.  Hence  the  lines  pull  more 
strongly  in  the  direction  of  the  negative  body,  and  the  sphere 
tends  to  approach  it. 

In  the  case  of  a  conducting  body,  the  lines  of  force  always  pass 
outwards  perpendicularly  to  the  surface,  and  hence,  if  we  know  the 
distribution  of  the  lines  over  the  surface,  or  the  so-called  surface 
density  of  the  electricity,  we  can  always  tell  in  which  direction  the 
body  tends  to  move.  It  is  not  necessaiy  to  know  whether  there 
are  any  attracting  bodies  near  the  conductor,  but  oidy  the  distri- 
bution of  the  lines.  These  lines  then  do  away  with  all  necessity 
for  considering  action  at  a  distance,  for  we  only  have  to  imagine  a 
kind  of  ether  in  which  lines  of  force  with  given  properties  can 
exist,  and  we  have  the  explanation  of  electric  attraction. 

But  the  question  now  arises  as  to  how  the  lines  of  tlectiic  force 
can  be  produced  in  the  ether,  or,  in  other  words,  how  bodies  can 
be  charged.  In  the  first  place  we  know  that  equal  quantities  of 
plus  and  minus  electricity  are  always  produced.  As  an  illustration, 
suppose  it  is  required  to  charge  two  balls  with  electricity.  Pass  a 
conducting  wire  between  them  with  a  galvanic  battery  in  its  cir- 
cuit. The  galvanic  battery  generates  the  lines  of  force  ;  these 
crowd  together  around  it  and  push  each  other  sideways  until 
their  ends  are  pushed  down  the  wire,  and  many  of  them  are 
pushed  out  upon  the  balls.  When  the  tension  backwards  along 
the  lines  of  force  just  balances  the  forward  push  of  the  electro- 
motive force  of  the  battery,  equilibrium  is  established.  If  the  wire  is 
a  good  conductor,  there  may  be  electrical  oscillations  before  the 
lines  come  to  rest  in  a  given  position,  and  this  I  shall  consider 
below.  The  motion  of  the  ends  of  the  lines  of  force  over  and 
in  the  wire  constitutes  what  is  cadedan  electric  current  in  the  wire, 
which  is  accompanied  by  magnetic  action  around  it  and  also  by 
waves  of  electromagnetic  disturbance  which  pass  outward  into 
space.  If,  after  equilibrium  is  established,  we  remove  the  wire,  we 
have  simply  two  charged  spheres  connected  by  lines  of  electrostatic 
force  and  thereby  attracted  to  each  other.  If  we  replace  the  bat- 
tery by  a  dynamo  or  by  an  ekctric  machine  the  effect  is  the  same. 

But  there  is  another  way  by  which  bodies  are  often  charged,  and 
that  is  by  friction.  In  this  case  we  can  suppose  the  glass  to  take 
hold  of  one  end  of  the  lines  of  force  and  the  rubber  the  other  end, 
and  it  is  then  only  nectssary  to  pull  the  bodies  asunder  to  till  the 
space  with  lines.  The  friction  is  merely  needed  to  bring  tin-  two 
bodies  into  intimate  contact  and  remove  them  gently  from  each  <  ther. 

The  following  considerations  may  guide  us  in  understanding  the 
details  of  the  process.  It  is  well  known  from  Faraday's  researches 
that  a  given  quantity  of  electricity  has  a  fixed  relation  to  the 
chemical  equivalents  of  substances.  Thus,  it  requires  10,000  ab- 
solute electromagnetic  units  of  electricity  to  deposit  114  grammes  of 
silver,  lis  grammes  of  copper,  'M  grammes  of  zinc,  Ac.  Hence  we  can 
consider,  for  instance,  in  chloride  of  silver  that  the  atoms  of  silver 
are  joined  to  the  atoms  of  chlorino  by  lines  of  electrostatic  force 
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which  hold  them  to  each  other.  If,  by  rubbing  the  chloride  of 
silver,  we  could  remove  the  chlorine  on  the  rubber,  while  leaving 
the  silver,  we  could  stretch  them  asunder  and  so  till  space  with  the 
lines  of  electrostatic  force.  According  to  this  theory,  then,  each 
atom  has  a  number  of  lines  of  force  attached  to  it,  and  it  is  only  by 
stretching  the  atoms  apart  that  we  can  till  an  appreciable  space 
with  them  and  so  cause  electrostatic  action  at  a  distance. 

We  come  to  the  conclusion,  then,  that  all  electrification  is  origi- 
nally produced  by  separating  the  atoms  of  bodies  from  one  another, 
which  can  be  done  by  breaking  contact,  by  friction,  or  by  direct 
chemical  action  of  one  substance  oil  another,  or  in  some  other 
manner  not  so  common.  The  lines  of  electrostatic  force  in  a  case 
of  electricity  at  rest  must  always  begin  and  end  on  matter,  and 
Idiey  can  never  have  their  ends  in  space  free  from  matter.  The 
ends  can  be  carried  along  with  the  matter,  constituting  electric 
convection,  or  they  can  slide  through  a  metallic  conductor  or  an 
electrolyte  or  rarefied  gas,  making  what  we  call  an  electric  cur- 
rent ;  but,  as  they  cannot  end  in  a  vacuum,  they  cannot  pass 
through  it.  Thus,  we  conclude  that  a  vacuum  is  a  perfect  non- 
ductor  of  electricity. 

The  exact  process  by  which  the  ends  of  the  lines  of  force  pass 
through  and  along  a  conductor  can  at  present  be  only  dimly 
imagined,  and  no  existing  theory  can  be  considered  as  entirely 
satisfactory.  In  the  case  of  an  electrolyte,  however,  we  can 
form  a  fairly  perfect  picture  of  what  takes  place  as  the  decom- 
position goes  on.  Thus,  in  the  case  of  zinc  and  copper  in  hydro- 
chloric acid,  we  can  imagine  the  zinc  plate  attracting  the  chlorine 
of  the  acid,  thus  stretching  out  the  natural  line  of  electric  force 
connecting  the  chlorine  atom  and  the  first  hydrogen  atom  ;  we 
can  imagine  the  atoms  of  chlorine  and  hydrogen  in  the  body  of 
the  liquid  recombining  with  each  other,  and  their  lines  of  force 
uniting  until  they  form  a  complete  line  long  enough  to  stretch 
from  the  zinc  to  the  copper  plate  ;  and  all  without  once  making  a 
line  of  force  without  its  end  upon  matter.  We  can  further  imagine 
the  ends  of  this  line  sliding  along  the  copper  and  zinc  plates  to  the 
conducting  wires  and  down  their  length,  thus  making  an  electric 
current  and  carrying  the  energy  of  chemical  action  to  a  great 
distance. 

If  the  ends  of  the  lines  should  slide  along  the  wire  without  any 
resistance,  the  wire  would  be  a  perfect  conductor  ;  but  all  sub- 
stances present  some  resistance,  and  in  this  case  heat  is  generated. 
This  we  always  find  where  an  electric  current  passes  along  a  wire  : 
as  to  the  exact  nature  of  this  resistance  or  the  nature  of  metallic 
conduction  in  general  we  know  little  ;  but  I  believe  we  are  approach- 
ing the  time  when  we  can  at  least  imagine  what  happens  in  this 
most  interesting  case. 

Besides  the  heating  due  to  the  electric  current,  steadily  flowing, 
we  must  now  account  for  the  magnetic  lines  of  force  surrounding 
the  current  and  the  magnetic  induction  of  one  current  on  the  other. 
If  the  current  is  produced  by  the  ends  of  the  tubes  of  electrostatic 
force  moving  along  the  wire  then  we  may  imagine  that  the  move- 
ment of  the  lines  of  electrostatic  force  in  space  produces  the  lines 
of  magnetic  force  in  a  direction  at  right  angles  to  the  motion  and 
to  the  direction  of  the  lines  of  electrostatic  force.  At  the  same 
time  we  must  be  careful  not  to  assume  too  readily  that  one  is  the 
cause  and  the  other  the  effect  :  for  we  well  know  that  a  moving 
line  of  magnetic  force  (more  properly  induction)  produces,  as 
Faraday  ami  Maxwell  have  shown,  an  electric  force  perpendicular 
to  the  magnetic  line  and  to  the  direction  of  motion.  Neither  line 
can  move  without  being  accompanied  by  the  other,  and  we  can,  for 
the  moment,  imagine  either  one  as  the  cause  of  the  other.  How 
ever,  for  steady  currents,  it  is  simpler  to  take  the  moving  lines 
of  electrostatic  force  as  the  cause,  and  the  magnetic  lines  as  the 
effect. 

We  have  now  to  consider  whal  happens  when  wo  have  to  deal 
uiih  variable  currents  rather  than  steady  ones.  In  this  case  we 
know  from  the  calculations  of  il real  Maxwell  and  the  demon- 
strations of  Hertz  that  waves  of  electromagnetic  disturbance  are 
given  out.  To  produce  these  waves,  however,  very  violent  dis 
turbancea  are  necessary.  A  fan  waved  gentl]  in  the  air  scarcel] 
produces  the  mildest  sort,  of  waves,  while  a  bee,  with  compara- 
tively small  wings  moved  quickly  and  vigorously,  emits  a  loud 
sound.     So  with  elei                    <■■"  >  havi    i  verj  violent  electrical 

vibral bet waves  carrj  ing  mucl r  rj  are  given  out.     Such 

a  vibration  we  find  when  ■<  Bparl   pa    i  i  from  conductor  to 

another.    The  electrical    ystei j  be  small  in  s'ze,  but   the  im 

ily  rapid  vibral  ions  ol  ml,  like  the 

quick  \  ibral  ii  n  ol  a  bei  I  w  ing,    i  ads  out  a  i ol e  of  «vav<     I  hat  a 

biowIj  moving  current   is  not  capable  oi  | lucing      Thi   velocity 

ol  i ••  >•  i  ■  '    now  known  to  !"■  very  nearly  800,000  kil<  metn  a 

per  Becond.    This  is  exactly  the  velocity  ol  «i  ivi    ol  li  [he,  i  t  othi  [ 

radiati ral,  and  bhj  re  is  no  doubt  al  pri  sent  in  th bads 

of  phyi  ioii  ts   that    thi  i  e  waves  of   radiation     re  ignetii 

i 

By  tl  covery,  which  al si  equals  in  import  ince  that 

i  ii ;  I,,  \i,i  ■  well  has  connect!  d   the  theoi  ies  ol  eli 
ni'i  -I  light .  and  no  tl i >  ol  one  i  art  be  plete  «i  il  hi 


other.  Indeed,  they  must  both  rest  upon  the  properties  of  the 
same  medium  which  fills  all  space — the  ether.  Not  only  must  this 
ether  account  for  all  ordinary  electrical  and  magnetic  actions,  and 
for  light  and  other  radiation,  but  it  must  also  account  for  the 
earth's  magnetism  and  for  gravitation. 

To  account  for  the  earth's  magnetism  we  must  suppose  the  ether 
to  have  such  properties  that  the  rotation  of  ordinary  matter  in  it 
produces  magnetism.  To  account  for  gravitation  it  must  have  such 
properties  that  two  masses  of  matter  in  it  tend  to  move  toward  each 
other  with  the  known  law  of  force,  and  without  any  loss  of  time  in 
the  action  of  the  force.  We  know  that  moving  electrical  or  magnetic 
bodies  require  a  time  represented  by  the  velocity  of  light  before 
they  can  attract  each  other  in  the  line  joining  them  ;  but,  for  gravi- 
tation, no  time  is  allowable  for  the  propagation  of  the  attraction. 
But  the  problem  is  not  so  hopeless  as  it  at  first  appears.  Have  we 
not  in  two  hundred  and  fifty  years  ascended  from  the  idea  of  a 
viscous  fluid  surrounding  the  electrified  body  and  protruding  arms 
outward  to  draw  in  the  light  surrounding  bodies  to  the  grand  idea 
of  a  universal  medium  which  shall  account  for  electricity,  mag- 
netism, light,  and  gravitation  ?  The  theory  of  electricity  and  mag- 
netism reduces  itself,  then,  to  the  theory  of  the  ether  and  its 
connection  with  ordinary  matter,  which  we  imagine  to  be  always 
immersed  in  it.  The  ether  is  the  medium  by  which  alone  one 
portion  of  matter  can  act  upon  another  portion  at  a  distance  through 
apparently  vacant  space. 

Let  us  then  attempt  to  see  in  greater  detail  what  the  ether  must 
explain,  in  order  that  we  may.  if  possible,  imagine  its  nature. 

1st.  It  must  be  able  to  explain  electrostatic  attraction.  These 
electrostatic  forces  are  mostly  rather  feeble,  as  we  ordinarily  see 
them.  Air  breaks  down,  and  a  spark  passes  when  the  tension  on 
the  ether  amounts  to  about  u'5th  pound  to  the  square  inch.  It  is 
the  air,  however,  that  causes  the  breakdown.  Take  the  air  entirely 
away,  and  we  then  know  no  limit  to  this  force.  In  a  suitable 
liquid  it  may  amount  to  500  times  that  in  air,  or  51b.  to  1  sq.  in., 
and  become  a  very  strong  force  indeed.  In  a  perfect  vacuum  the 
limit  is  unknown  ;  but  it  cannot  be  less  than  in  a  liquid,  and  may 
thus  possibly  amount  to  hundreds,  if  not  thousands,  of  pounds  to 
the  square  inch. 

2nd.  It  must  explain  magnetic  action.  These  actions  are  appa- 
rently stronger  than  electrostatic  actions,  but  in  reality  they  are  not 
necessarily  so.  A  tension  on  the  ether  of  only  a  few  hundred 
pounds  on  the  square  inch  will  account  for  all  magnetic  attraction 
that  we  know  of,  although  we  are  able  to  fix  no  limit  to  the  force 
the  ether  will  sustain.  No  signs  have  ever  been  discovered  of  the 
ether  breaking  down. 

Again,  we  must  be  able  to  account  for  the  magnetic  rotation  of 
polarised  light  as  it  passes  through  the  magnetic  field  ;  and  it  can 
only  be  accounted  for  by  assuming  a  rotation  around  the  lines  of 
magnetic  force.  This  action,  however,  takes  place  only  while  the 
lines  of  magnetic  force  pass  through  matter,  and  it  lias  never  been 
observed  in  the  ether  itself.  The  velocity  of  rotation,  however,  is 
immense,  the  plane  of  polarisation  rotating  in  some  cases  300,000,000 
times  per  second. 

The  ether  must  also  account  for  the  earth's  magnetism.  If  we 
assume  that  magnetic  lines  of  force  are  simply  vortex  filaments  in 
the  ether,  we  have  only  to  suppose  that  the  ether  is  carried  round 
by  the  rotation  of  the  earth,  and  we  have  the  explanation  needed. 
The  magnetism  of  the  earth  would  then  be  simply  a  whirpool  in  the 
ether. 

.'ird.  The  ether  must  be  able  to  transmit  to  a  distance  an  immense 
amount  of  energy,  either  by  means  of  electromagnetic  waves  as 
in  light  or  by  the  similar  action  which  takes  placo  in  tho  other 
buitoui  ding  a  wire  carrying  an  electric  current. 

The  amount  of  energy  which  can  be  transmitted  by  the  ether  in 
this  manner  is  enormous,  far  exceeding  that    which  can  lie  carried 

by  anything  composed  of  ordinary  matter.  Thus  take  the  case  of 
sunlight  .  on  the  earth's  surface  illuminated  bj  strong  sunlight  [a 
horse-power  of  energy  falls  on  every  seven  square  feet.  At  the 
surface  of  the  sun  the  ethereal  naves  carry  energy  out  ward  at  the 
rate  ol  marly  8,000  11 .  i'.  per  square  fool  I  \gain.  an  electric  wire 
as  large  as  a  knitting  needle,  surrounded  with  a  tube  half  an  inch 

in  diameter,  in  which  a  perfect  vacuum  lus  been  made,  to  prevent 
tlie  escape  of  electricity,  may  convey  to  a  distance  I, mm  ii. r.  ; 
indeed,  even  10,000  or  more  horse  power,  there  been  apparently 
no  limit  to  the  amount  the  ethei  can  carry.     Compare  tins  with 

the  steam-engine,  when Ij  a  few  hundred  horse-power  requires 

an  enormous  and  olumsy  Btcam  ]><]"■.  Or,  again,  the  amount 
carried  bj  a  Bteel  shaft,  which,  al  ordinary  rate  of  Bpeed,  would 
require  to  be  about  a  fool  in  diameter  i  i  transmit  10,000  n.r. 
When  we  coi n pare  the  energ)  transmitted  through  a  Bquare  foot  of 
ether  in  waves,  as  in  the  oase  of  the  bud,  with  the  amount  that  oar 
be  conveyed  by  means  ol  Bound  waves  in  air  01  even  Bound  waves 
in  steel,  the  comparison  becomes  simplj  ridioulous,  the  ethei 

so  immensely  superior.  \s  quick  as  light,  the  ellier  sends  its  wave 
,  i.  i    \    to   the   distance   Ol    ;i    million    miles    while   the  sluggard   air 

il  one.      Thus,  with   equal   strain  on    Moh,  the   ethei 
away  a  million  times  the  emr    \   ih.it  the  air  could  do. 
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4th.  The  ether  must  account  for  gravitation.  For  this  purpose 
we  are  allowed  no  time  whatever  to  transmit  the  attraction.  As 
soon  as  the  position  of  two  bodies  is  altered,  jnst  so  soon  must  the 
lino  of  action  from  one  to  the  other  be  in  the  straight  line  between 
them. 

If  this  were  not  so,  the  motion  of  the  planets  around  the  sun 
would  be  greatly  altered.  Toward  the  invention  of  such  an  ether, 
oapable  of  carrying  on  all  these  actions  at  once,  the  minds  of  many 
scientific  men  are  bent.  Now  and  then  we  are  able  to  give  the  ether 
such  properties  as  to  explain  one  or  two  of  the  phenomena  ;  but 
we  always  come  into  conflict  with  other  phenomena  that  equally 
demand  explanation. 

There  is  one  trouble  about  the  ether  which  is  rather  difficult  to 
explain,  and  that  is  the  fact  that  it  does  not  seem  to  concentrate 
itself  about  the  heavenly  bodies.  As  far  as  wo  are  able  to  test  the 
point,  light  passes  in  a  straight  lino  through  space  even  when  near 
one  of  the  larger  planets,  unless  the  latter  possesses  an  atmosphere. 
This  could  hardly  happen  unless  the  ether  was  entirely  incompres- 
sible or  else  possessed  no  weight.  If  the  ether  is  the  cause  of 
gravitation,  however,  it  is  placed  outside  the  category  of  ordinary 
matter,  and  it  may  thus  have  no  weight  although  still  having 
inertia — a  thing  impossible  for  ordinary  matter,  where  the  weight 
is  always  exactly  proportional  to  inertia.  Ether,  then,  is  not 
matter,  but  something  on  which  many  of  the  properties  of  matter 
depend. 

It  is  curious  to  note  that  Newton  conceived  of  a  theory  of  gravi- 
tation based  on  the  ether,  which  he  supposed  to  be  more  rare 
around  ordinary  matter  than  in  free  space.  But  the  above  con- 
siderations would  cause  the  rejection  of  such  a  theory.  We  have 
absolutely  no  adequate  theory  of  gravitation  as  produced  by  the 
ether. 

To  explain  magnetism,  physicists  usually  look  to  some  rotation 
in  the  ether.  The  magnetic  rotation  of  the  plane  of  polarisation 
of  light,  together  with  the  fact  of  the  mere  rotation  of  ordinary 
matter,  as  exemplified  by  the  earth's  magnetism,  both  point  to 
rotation  in  the  ether  as  the  cause  of  magnetism.  A  smoke  ring 
gives,  to  some  extent,  the  modern  idea  of  a  magnetic  line  of  force. 
It  is  a  vortex  filament  in  the  ether. 

Electrostatic  action  is  more  difficult  to  explain,  and  we  have 
hardly  got  further  than  the  vague  idea  that  it  is  due  to  some  sort 
of  elastic  yielding  in  the  ether.  Light  and  radiation  in  general 
are  explained  when  we  understand  clearly  magnetic  and  electrostatic 
actions,  as  the  two  are  linked  together  with  certainty  by  Maxwell's 
theory. 

Where  is  the  genius  who  will  give  us  an  ether  that  will  reconcile 
all  these  phenomena  with  one  another  and  show  that  they  all  come 
from  the  properties  of  one  simple  fluid  filling  all  space,  the  life-blood 
of  the  universe — the  ether  1 


THE  ELECTRIC  ARC. 


BY    HERTHA   AYRTON. 


At  the  Electrical  Congress  held  in  Chicago  in  August,  1893, 
Prof.  Ayrton  read  a  long  Paper  on  this  subject,  which  gave  the 
results  of  experiments  which  he  had  been  carrying  out  with  his 
students  during  the  three  preceding  years.  Neither  the  Paper, 
however,  nor  even  any  abstract  of  it  has  been  hitherto  published, 
since,  while  it  was  in  the  hands  of  the  secretary  of  Section  B 
of  the  Congress,  it  was  unfortunately  burnt  five  months  after 
it  had  been  read. 

Prof.  Ayrton,  having  no  rough  copy,  had  neither  the  courage 
nor  the  inclination  to  rewrite  the  Paper,  which  had  already  cost 
him  so  much  trouble  ;  but,  as  my  own  interest  in  electric  arcs 
was  roused  while  I  was  helping  him  in  some  of  the  later 
experiments,  and  as  the  investigations  which  I  am  at  present 
carrying  on  are  a  continuation  of  those  which  he  made,  it  will 
be  well,  before  dealing  with  the  results  which  I  have  since 
obtained,  to  give  a  very  short  abstract  of  the  most  important 
points  which  he  noticed  and  the  deductions  made  from  them. 
This,  fortunately,  I  am  able  to  do,  by  using  the  curves  which, 
having  escaped  the  sad  fate  of  the  Paper  itself,  have  been 
returned  to  him  from  America,  and  by  examining  the  labora- 
tory note-books. 

The  experiments  to  which  Prof.  Ayrton  specially  directed 
his  attention  were  briefly  : — 

1.  Obtaining  curves  connecting  the  steady  final  values  of  the 
potential  difference  between  the  carbons  with  the  current  for 
different  currents,  lengths  of  arc,  and  sizes  of  carbons,  cored 
and  uncored. 

2,  Obtaining  the  time  variations  of  the  potential  difference 
between  the  carbons  with  various  constant  currents,  various 


constant  lengths   of  arc,    and    with    the  ends  of  the  carbons 
variously  shaped. 

3.  Obtaining  the  time  variation  of  the  potential  difference 
between  the  carbons  when  the  current  was  suddenly  changed, 
and  the  length  of  the  arc  was  kept  constant. 

4.  The  distribution  of  potential  throughout  the  arc. 

5.  The  influence  of  varying  the  current  and  the  length  of 
the  arc  on  the  depth  and  width  of  the  crater. 

6.  The  candle-power  and  efficiency  of  the  arc,  with  various 
currents,  potential  differences,  and  lengths  of  arc. 

The  lamp  (Fig.  1),  was  hand-regulated  the  adjustments  being 
effected  by  turning  pinion  T'l  to  alter  the  height  of  the  positive 
carbon,  P2  the  height  of  the  negative  carbon,  and  P3  to  raise 
both  carbons  together.  By  turning  the  nut  Nx  the  positive 
carbon  could  be  turned  about  a  horizontal  axis  in  the  plane  of 
the  figure,  and  by  turning  the  nut  N2  the  positive  carbon  was 


Fig.  1. — "  Hand-fed  "  Arc  Lamp, 

moved  round  a  horizontal  axis  at  right  angles  to  the  plane  of 
the  figure.  To  measure  the  potential  difference  between  the 
tips  of  the  carbons,  the  voltmeter  was  attached  to  two  thin 
carbon  rods  k,  k,  sliding  in  tubes  in  a  block  of  asbestos,  A,  and 
pushed  against  the  main  carbon  rods  C  C  by  spiral  springs 
S,  S.  Had  the  potential  difference  been  measured  between  the 
lamp  terminals,  a  variable  error  would  have  been  introduced, 
from  the  drop  of  pressure  in  the  carbons  themselves,  which 
would  have  been  serious  with  large  currents  and  long  carbons. 
And,  since  the  voltmeter  had  a  resistance  of  about  80,000  ohms 
in  circuit  with  it,  the  resistance  between  the  ends  of  these 
auxiliary  voltmeter  carbons  k  k  and  the  main  carbons  C  C 
introduced  no  practical  error. 

The  length  of  the  arc  means  throughout  the  vertical  dis- 
tance between  the  point  of  the  negative  carbon  and  the  hori- 
zontal plane  drawn  through   the  edge  of  the  crater  of  the 
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positive,  this  distance  being  measured  on  an  image  formed  on 
the  diagram  screen  at  the  upper  left-hand  corner  of  Fig.  2  by 
the  lens  L  and  the  plane  mirror  M.  This  image  of  the  arc 
was  exactly  ten  times  full  size.  Length  of  arc  "0  milli- 
metres "  does  not,  therefore,  mean  that  the  carbons  were  in  con- 
tact, but  that  the  point  of  the  negative  carbon  was  just 
entering  the  crater  at  the  end  of  the  positive  carbon. 

Figs.  2  and  3  indicate  the  general  optical  arrangements  that 
were  employed  for  measuring  the  light  given  out  by  the  arc 


In  1879  the  late  Mr.  Schwendler  published  the  then  new 
fact  that  the  potential  difference  between  the  carbons  for  a 
fixed  length  of  arc  was  independent  of  the  current.  This 
result  was  confirmed  by  Profs.  Ayrton  and  Perry,  for  currents 
that  were  fairly  large  for  the  carbons  employed  and  for  the 
length  of  arc  (Proc.  Phy.  Soc,  1882,  Vol.  V.  p.  197).  More 
recent  experiments,  however,  carried  out  with  a  greater 
range  of  current,  have  shown  that  the  potential  difference 
generally  falls   with    increase  of  current  for  a  constant  length 


Oblong  While  Sen 
of  Blotting  Paper, 


Fio.  3, — Side  View  of  Three  Mirrors,  A,  B,  and  C,  throwing  the  Light  of 
the  Arc  through  a  Slit  on  the  Screen. 


=*t 


Photomete 

Fig,  2. — General  Plan  of  Apparatus  for  taking  Mean  Spherical  Candle-power  of  Arc.     A  B  C,  three  mirrc 
projecting  lens  :  M,  mirror  ;  Photometer  bar  about  12  feet  long. 


at  different  angles  (see  Fig.  3)  ;  L, 


under  different  circumstances,  to  be  described  later  on.  In 
each  of  these  two  figures,  A,  B,  C  are  three  plane  mirrors  so 
placed  as  to  reflect  on  to  the  screen  that  portion  of  the  light 
whieh  would  otherwise  have  passed  under  the  screen. 

In  Figs.  4,  5,  and  6,  the  curves  connect  potential  difference 
between  the  carbons  with  the  current  flowing  for  various 
constant  lengths  of  arc,  and  with  various  sizes  of  carbons. 
Each  point  on  each  curve  represents  the  potential  difference 
between  the  carbons  after  the  current  has  been  kept  flow- 
ing at  its  specified  value  for  a  considerable  time,  and  the 
length  of  the  arc  kept  at  its  specified  value  during  the  whole 


of  arc.  The  curves  on  Figs,  i,  5,  and  G  show  that  when  the 
positive  carbon  is  cored  it  is  only  for  long  arcs  that  this 
latter  result  is  true,  but  that  for  short  silent  arcs  the  poten- 
tial difference  actually  rises  with  increase  of  current — a  fact 
not  previously  published.  Between  these  descending  curves 
for  long  silent  arcs  and  ascending  curves  for  very  short 
silent  arcs  there  is  a  region  in  which  the  potential  difference  is 
practically  independent  of  the  current  after  the  current  has 
reached  a  certain  minimum  value ;  that  is  to  say,  it  is  for  arcs 
of  about  this  one  length  for  each  particular  pair  of  carbons 
that  Mr.  Schwendler's  result  is  true. 


I 
Fio.  4. — P.  D.  and  Current  for  Differei     Leu   th     ■    Lrc.     Carl s       Positive,  18mm.,  cored ;  n<    »tive   l  imm.,  solid. 


of   tins  time.      The   earlums   have    thus   acquired    their  normal 
shape  fur  the  particular  current!  and  length  of  are,     The  time 

required  for  (lis  varies  from    al I    10  minutes  to  over  one 

houi  under  different   olroumstancea,  and  want  of  appreciation 

cases  to 

he  current  and  length  of  arc  constant  before  the  carbons 

their  final  ihape  led  to  muoh  labour  being  wasted  at 

mmi  ooement   ol  I  be    in  i  in   obtaining   looped 

cui  ves  for  ascending  an  '  Qg  current,   like  hj 

curves  for  iron. 


The  particular  length  of  a  silent  arc  for  whiob  the  potential 
difference  is  practically  independent  of  the  current  is  best  seen 
from  tin-  point  of  intersection  of  the  curves  on  Figs,  7,  S,  and 
9,  which  conned  potential  difference  with  length  of  arc  fox 
oonstant  ourrents,  and  with  various  sizes  <>f  carbons, 
Tins  length  is  evidently  s  little  under  two  millimetres,  When 
both  the  positive  and  negative  carbons  are  cored  the  point  at 
whioh  the  ourves  oonneoting  potential  difference  and  length  of 
art  for  different  ourrents  cut  one  another  becomes  very  marked 
i       h'ig.  10),  and  the  length  ol  ai     corresponding  with  thus 
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intersecting  point  ditnishes  to  three-quarters  of  a  millimetre. 
On  the  other  hand,  when  both  carbons  are  solid  there  is  no 
length  of  silent  arc,  for  which  the  potential  difference  is  indepen- 


On  examining  the  curves   on    Figs.   4,    5,    and   G    another 

very   curious  fact  may  be  noticed,  viz.,   if  the  potential  differ- 

tween  the  carbons  be  kept  constant,  nn<l  the  arc  be  lengthened, 


Current  in  Amperes* 
Fig.  5. — P.  D.   and  Current  for  Different  Lengths  o    Arc.      Carbons  : — Positive,  13mm.,  cored  ;  negative,  11mm.,  solid, 


dent  of  the  current,  as  may  be  seen  from  the  curves  that  will 
be  published  later  on,  when  the  experiments  on  solid  carbons 
are  discussed. 


and  maintained  at  the  greater  length,  the  current  is  larger  and 
not  smaller  than  it  ivas  for  the  shorter  length  of  arc.  For 
example,   a  given  potential  difference,  say    50  volts,  sends  a 


Cw  r<  III  : 

Fig.  6.— P.  D.  and  Current  for  Different  Lengths  of   Aim.      Carbons  :— Positive,  9mm„  cored  ;  negative,  8mm.,  solid. 


For  very  small  currents,  however,  whether  one,  or  both,  or 
neither  of  the  carbons  be  cored,  the  potential  difference  falls 
rapidly  with  increase  of  current,  probably  on  account  of  a  small 
current  arc  presenting  a  large  cooling  surface  in  proportion  to 
its  cross-section. 


current  of  4-1  amperes  through  an  arc  two  millimetres  long 
(Fig.  5),  62  amperes  through  an  arc  three  millimetres  long, 
!»-6  through  one  of  four  millimetres,  and  164  amperes  through 
one  of  five  millimetres,  all  the  arcs  being  silent.  Or,  dividing 
this  potential  difference  of  50  volts  by  these  currents,  it  follows 
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Lengths  of  Arc  in  Millimetres. 
Fig,  7. — P.D.    and  LeDgth  of  Arc  for  Various  Constant  Currents, 
bona  : — Positive,  18mm.,  cored  ;  negative,  15mm.,  solid. 


Length  of  Arc  in  Millimetres. 
Fig.   8. — P.D.  and  Length  of  Arc  for  Various  Constant  Currents. 
13mm.,  cored  ;  negative,  11mm.,  solid. 


Carbons  : — Positive, 


Fig,  9.— P.D.  and  Length  of  An    fo]    Various  Constant  Currents.  ,  ^ 
Carbons: — Positive,  9mm.,  cored  ;  negative,  8mm.,  Bolid. hlEulaljfe 


i 
Fin.  10.  'Hi  ronl 

mm,,  cored  ;  at  cored 


that  the  apparent  resistances  of  the  2,  3,  4,  and  5-millimetre 
arcs  for  this  potential  difference  are  122,  8-1,  5 -2  and  three 
ohms  respectively.  Hence  for  a  constant  potential  difference, 
the  apparent  resistance  of  the  silent  arc,  when  in  the  normal 
condition,  diminishes  rapidly  as  the  arc  is  lengthened.  I  shall 
have  to  refer  to  this  result  again  when  describing  my  own 
experiments. 

Another  interesting  point  that  is  seen  from  the  curves  on 
Figs.  5  and  6  is  that  for  very  short  silent  arcs  any  given 
potential  difference  will  send  two  distinct  currents  through 
the  arc.  For  example,  a  potentiaFdifference  of  41  volts  (Fig. 
5)  will  send  either  a  current  of  3  or  of  21  amperes  through  a  1 
millimetre  arc.  This  points  to  the  complete  equation  con- 
necting potential  difference,  current,  and  length  of  arc  for 
silent  arcs,  produced  with  a  cored  positive  and  a  solid  nega- 
tive carbon,  being  a  quadratic  in  terms  of  *C,  the  current 
flowing,  and  not  a  linear  equation  such  as  has  been  published. 
To  this  I  shall  refer  again,  but  I  may  mention  that  I  do  not 
find  that  such  an  equation  as 

v  =  a  +  b  — , 
U 

where  v  is  the  potential  difference  between  the 
carbons,  a  and  b  constants,  I  the  length  of  the 
arcjand  C  the  current  (Prof.  Silvanus  Thompson, 
The  Electrician,  August  26,  1892)  satisfles  the 
curves  on  Figs.  4,  5,  and  6,  even  for  the  longer 
arcs. 

The  part  in  the  curves  marked  "  Hissing 
Unstable  State  "  really  indicates  a  condition  of 
the  arc  such  that  no  current  between  the 
highest  for  the  silent  arc  and  the  lowest  for  the 
hissing  can  be  sent  through  the  arc  at  all.  For 
instance,  on  Fig.  6,  consider  the  curve  for  a  3 
millimetre  arc.  It  is  there  indicated  that  no 
current  between  17-5  and  21  amperes  will  pass 
through  the  arc.  If,  when  a  current  of  17"5 
amperes  is  flowing,  you  lower  the  resistance  in  the 
circuit  by  ever  so  little,  the  current  immediately 
leaps  up  to  21  amperes  or  thereabout,  and  the 
potential  difference  falls  from  about  46  volts  to 
about  37"5  volts,  and,  however  cautiously  and 
slowly  you  diminish  or  increase  the  resistance, 
the  same  result  will  follow,  you  will  have  either 
a  silent  arc  with  about  17  J  amperes,  or  a  hissing 
arc  with  about  21  amperes. 

The  potential  difference  for  hissing  arcs  in- 
creases with  length  of  arc,  but  appears  to  be  fairly 
constant  for  a  given  length  of  arc  (Fig.  6) ;  in 
other  words,  the  total  apparent  resistance  of  the 
hissing  arc  varies  nearly  inversely  as  the  current 
for  a  given  length  of  arc. 

One  talks  of  hissing,  however,  as  if  there  were 
only  one  sort  of  hissing,  whereas  really  there  are 
at  least  two,  with  very  different  significations  : — 
(1)  The  sort  of  sound  like  a  kettle  just  about 
to  boil,  which  belongs  to  a  long  arc  with  a  small 
current,  but  which  is  not  accompanied  by  a  drop 
in  the  potential  difference.  (2)  The  sharp  hiss 
of  an  arc  of  any  length  when  the  current  sent  through  it  is 
too  great  for  a  silent  arc  to  be  maintained ;  this  is  the 
hissing  usually  referred  to.  There  is  a  third  souud,  rather 
like  the  wind  blowing  through  aoraok,  which  comes  just  before 
the  hissing  with  big  ourrenta  begins.  It  is  a  souud  very 
'liiiirult  to  maintain,  for  the  arc  1ms  a  great  tendenoy  at  that 
particular  stage  to  become  either  hissing  or  silent  ;  it  is  accom- 
panied by  ii'bcautiful  intense  pale  green  light  along  the  edge 
of  the  positive  carbon,  or,  rather,  probably  ooming  from  the 
crater  itself,  but  seen  just  above  the  edge  of  the  crater  in  the 
image  on  1 1  ic  screen.     There  are  also  several  other  sounds  given 

out   by  the  aro,  generally  ol  a  temporary  oharaoter,  and  very 

ilillieull   to  classify. 

There    seems    to   bs   some    idea    thai    B   "hissing    arc   '  ]>roper 

i    neoe  sarily  a  short  arc,  an  idea  which  the  ourves  on    I 
will  immediately  dispel.     Hissm  ur  with  any  length 
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of  arc,  if  the  current  be  increased  beyond  what  the  arc  can 
bear  silently.  The  hissing  obtained  with  an  8  millimetre  arc 
and  a  current  of  29  amperes,  for  instance,  is  of  exactly  the 
same  character  as  that  obtained  with  a  current  of  some  fi  or  G 
amperes  when  the  carbons  are  first  separated  to  form  the  arc. 
In  both  cases  it  simply  means  that  the  current  is  too  big  for 
the  arc  to  burn  silently. 

To  be  continued. ) 


SECONDARY    BATTERY    PATENTS    EXPIRING    THIS 
YEAR. 

In  our  last  issue  we  published  a  list  of  the  secondary  battery 
patents  expiring  during  the  present  year,  and  gave  an  abstract 
of  the  Faure  patent  No.  129  of  1SS1,  which  expired  on  Thurs- 
day last.  This  week  we  give  abstracts  of  the  five  remaining 
secondary  battery  patents,  the  legal  existence  of  all  of  which  will 
have  terminated  before  this  time  next  year. 


Fig.  1. 
Faure'a  Patent. 


Fig.  3. 
Faure's  Patent. 


Fig.  4. 
Faure's  Patent. 


Taking  them  in  order  of  date  we  come  first  to  Faure's  patent 
No.  1,676  of  April  16,  1881.  This  invention  relates  briefly  to 
means  of  securing  a  porous  covering  against  the  face  of  a 
secondary  battery  plate  to  prevent  the  active  material  fall- 
ing off. 

In  order  to  maintain  the  paste  on  the  surface  of  a  plate  "  a 
porous  or  permeable  sheet  or  covering  of  any  material  not  liable 


Fi<;.  6. — Faure'a  Patent. 

to  be  injuriously  affected  by  the  action  of  the  battery  is  applied 
over  the  substance  or  composition,  and  secured  to  the  plate  or 
element  by  riveting,  stitching,  cementing,  enveloping,  or  by 
the  interposition  between  the  plates  of  open-work  material. 
This  porous  or  permeable  covering  may  consist  of  felt,  cloth, 
asbestos,  paper,  cardboard,  gauze,  or  cloth  made  with  lead  or 
other  wire  or  any  other  similar  porous  or  permeable  material." 


The  drawings  accompanying  the  text  show  more  clearly  the 
various  methods  of  securing  the.se  coverings  to  the  pasted 
plates. 

Figures  1  and  3  of  the  specification  reproduced  herewith  are 
sections  of  a  plate  with  its  active  material  supported  against 
the  surface  of  the  plate  by  a  porous  covering  secured  to  the 
plate  respectively  by  rivets  and  stitching.  In  Fig.  4  (repro- 
duced) a  plate  with  its  covering  cemented  on  to  its  surface  is 
shown,  and  in  Fig.  6  (reproduced)  we  have  a  side  elevation  of 
a  plate  in  which  a  trellis,  C  K,  of  wicker  work,  iudiarubber,  or 
other  similar  material  is  arranged  between  it  and  the  next 
plate  so  as  to  retain  in  position  the  porous  sheets  of  both. 
Fig.  8  of  the  specification  shows  a  cell  in  which  the  lead  backing 
of  the  paste  has  a  further  backing  of  wood,  and  Fig.  10  a 
series  of  cone-shaped  cells  on  this  principle. 

The  claims  are  : — 

1st.  The  peculiar  moans  of  securing  a  porous  or  permeable  covering  over 
the  layers  of  active  substance  or  composition  or  porous  or  spongy  metallic 
matter,  to  the  plates  or  supports  of  the  battery  so  as  to  main!  lin  the  said 
layers  of  active  substance  or  composition  or  porous  or  spongy  metallic 
matter  against  the  plates  or  supports,  substantially  as  hereinbefore 
described. 

2nd.  In  secondary  batteries  of  the  description  herein  referred  to,  con- 
structing the  elements  with  partitions  or  supports  of  impermeable  material 
to  which  the  plates  with  the  layers  of  active  substance  or  composition  or 
porous  or  spongy  metallic  matter  and  porous  or  permeable  supporting 
covering  are  attached  substantially  as  hereinbefore  described  and  illustrated 
in  Figs.  8,  9,  and  10  of  the  drawings. 

From  the  foregoing  it  will  be  evident  that  this  second  patent 
of  Faure's  is  by  no  means  as  important  a  weapon  as  that  which 
expired  last  week. 

The  next  formidable  secondary-battery  patent  we  come  to  is 
that  of  Mr.  J.  Wilson  Swan,  No.  2,272,  of  May  24,  1881,  inti- 
tuled "  Improvements  in  Secondary  Batteries  or  Apparatus 
for  Storing  or  Conserving  Electricity,"  and  aiming  at  the 
production  of  plates  having  surfaces  more  suitable  for  holding 
spongy  lead  than  any  hitherto  devised  ;  and  for  this  purpose 
"plates  of  lead  having  a  cellular,  corrugated,  or  grooved  sur- 
face, or  surfaces  of  such  a  character  as  to  be  capable  of  retain- 
ing in  the  cells,  grooves,  corrugations,  or  interstices  spongy  or 
finely-divided  lead  "  are  employed. 

The  drawings  accompanying  the  text  are  reproduced  herewith 
in  their  entirety,  and  need  no  further  explanation. 

Swan's  Patent. 
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Fi...  1. 
Swan's  Patent 


Fig.  2.      Fig.  2ai 


Fiq.  4.       Fig.  4a. 


"It  should  be  understood,"  says  the  inventor,  "that  the  form 
of  the  cells,  corrugations  or  grooves  may  be  greatly  varied 
without  departing  from  the  principle  of  my  said  invention,  the 
object  being  to  obtain  an  interstical  construction  of  plate 
capable  of  affording  a  very  large  amount  of  acting  surface  in  a 
small  compass,  and  to  prevent  the  coating  of  oxide  or  spongy 
lead  from  falling  away  from  the  plate  as  it  would  from  a  plain 
vertical  surface,  unless  held  in  position  by  some  material 
external  to  the  said  coating." 

The  claim  runs  as  follows  : — 

Constructing  the  plates  of  secondary  batteries  or  apparatus  for  storing 
or  conserving  electricity  with  cells,  corrugations,  grooves,  or  interstices 
substantially  as  and  for  the  purpose  hereinbefore  described. 

The  next  patent  is  No.  3,926,  granted  to  Mr.  J.  S.  Sellon, 
and  dated  September  10,  1881.  Perhaps  the  beat  way  to 
gauge  the  exact  extent  and  bearings  of  this  patent  is  to  begin 
at  the  end  of  it  and  work  backwards.  The  patentee  expressly 
disclaims   the  use  of  spongy  lead,  &c,  per  se,  and  the  use  of 
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corrugated  or  grooved  lead  plates  "  unperforated  for  the  reten- 
tion of  such  substances."     His  claim  is  :  — 

The  use  in  the  construction  of  secondary  batteries  of  perforated  plates  or 
sheets,  roughened,  serrated,  or  indented,  composed  of  lead,  platinum,  or 
carbon,  upon,  in,  or  against  which  plates  spongy  or  finely-divided  lead,  or 
oxides  or  other  salts,  or  compounds  of  lead,  or  other  suitable  substances  or 
compounds  are  or  may  be  held  or  retained  substantially  as  and  for  the 
purposes  hereinbefore  described. 

Fig.  1  of  the  specification,  reproduced  herewith,  represents  a 
perspective  view  of  a  perforated  battery  plate  with  dovetailed 


Fig.  1.— SeUon's  Patent. 
X,  conducting  strip  ;  A,  perforated  plate  ;  a,  holes  ;  h,  shelves. 

corrugations,  a  form  stated  as  "  very  suitable."  Other  figures 
show  perforated  plates  with  angular  zigzag  corrugations,  Fig.  7 
(reproduced)  representing  a  compound  perforated  plate. 


Vu..  7.— Sellon'a  1'atent. 
A,  perforated  plates  ;  a,  boles  ;  '•,  active  material. 

The  Swan  patent,  No.  5,494,  of  December  15,  1881,  relates 
to  the  rapid  preparation  of  secondary  battery  plates  on  the 
riant)'-  plan,  the  plates  being  exposed  to  the  combined  action 
of  acetic  acid,  carbonic  acid,  and  atmospheric  air,  as  in  the 
well-known  white  lead  process,  the  lead  carbonate  so  formed 
being  reduced  to  metallic  lead  by  the  plates  being  connected  up 
aB  cathodes.     The  claim  is  for 

Tin:  prep&rati I  i*   ondary  voltaic  cells  by  the 

nil  acid,  and  atmospheric  air,  and  the 
lib  ''.|in  at  redu  i         ite  of  lead  foi  med   to  metallii    lead, 

bereinb 

TheSellon  patent,  No.  5,631, of  December  23, 1881,  claims:— 

"  The  construction  of  terminal  plates,  supports,  retainers,  or 
frames  employed  in  secondary  batteries  of  a  material  or 
material*  oot  readily  subjected  to  the  destructive  influence  of 
oxidation  in  the  manner  and  for  t lie  purposes  herein  described." 
Amongst  the  materials  mentioned  are  carbon,  asbestos,  wood, 
papier  niacin'-,  cellulose,  and  platinum. 

The  surviving  master  secondary  battery  patents  are,  it  will 
thus  be  seen,   the   Swan    "grid"   patent,    No.  2,272  of  1881, 


expiring  on  the  24th  of  next  May,  and  the  Sellon  "  perforated 
plate"  patent,  No.  3,926  of  1881,  expiring  on  the  10th  of  next 
September.  It  must  be  admitted  that  these  two  patents 
together  with  that  of  Faure,  No.  129  of  1881,  which  expired 
last  week,  form  atolerably  substantial  foundation  fora  monopoly 
in  the  pasted-plate  storage  battery  business  ;  as  substantial 
and  sure  a  foundation,  that  is  to  say,  as  one  could  expect  to 
obtain  from  patents.  It  remains  to  be  seen  whether  these 
three  patents  were  in  reality  the  incubus  they  are  said  to  have 
been.  If  the  complete  freeing  of  the  storage-battery  business 
this  year  is  followed  by  an  outburst,  not  of  feverish  competition 
as  in  the  glow  lamp  trade,  but  of  inventive  activity  resulting 
in  genuine  advance  towards  a  cheaper,  more  durable,  and  more 
manageable  battery,  then,  and  not  till  then,  will  it  be  possible 
to  say  without  fear  of  contradiction  that  these  three  master 
patents  were,  though  a  boon  to  their  owneri,  a  bane  to  the 
electrical  industry. 


A  LANE-FOX  GLOW  LAMP  PATENT. 

Fourteen  years  ago  to-day  Mr.  St.  George  Lane-Fox  took  out 
his  patent,  No.  225,  for  "  Improvements  in  Electric  Lamps, 
in  the  Manufacture  of  Parts  thereof,  and  Means  of  Turn- 
ing ON  AND  OFF  ELECTRIC  CURRENTS  F<  )R  LIGHTING  AND  EX- 
TINGUISHING Lamps  or  for  other  Purposes." 

The  improvements  in  glow  lamp  manufacture  referred  to  are 
as  follows  :  The  ends  of  what  is  now  known  simply  as  the  fila- 
ment, but  which  the  patentee  calls  the  "  luminous  bridge  or 
burner,"  are  directed  to  be  inserted  into  spirals  formed 
at  the  ends  of  the  platinum  leading-in  wires,  the  spirals 
and  said  ends  being  then  coated  with  genuine  Indian 
ink.  A  particular  mode  of  manufacturing  the  filament  is 
then  clearly  described  in  great  detail.  The  material  to  be 
carbonised  is  to  be  wound  around  a  horseshoe-shaped  block  of 
graphite  or  gas  carbon  ;  a  piece  of  steel  projecting  from  the 
block,  serving  as  a  knife-edge,  to  ensure  that  the  filaments,  as 
they  shrink  during  baking,  are  all  broken  at  the  same  place. 
The  process  of  flashing  is  then  described.  The  "baked 
threads  "  after  removal  from  the  blocks  are  to  be  placed  in 
clips  and  "  immersed  in  an  atmosphere  of  coal  gas  or  other 
carbon  compound,  while  an  electric  curreut  is  passed  through 
them  so  as  to  raise  them  to  a  white  heat."  The  original  high 
resistance  is  to  be  broken  down  by  short-circuiting  the  dynamo, 
and  then  breaking  the  short  circuit  through  the  filament ;  the 
process  to  be  repeated  until  the  succession  of  extra-current 
rushes  has  done  its  work.  The  text  then  proceeds  to  describe  a 
means  of  thickening  the  ends  of  the  carbonised  threads  prior 
to  insertion  in  the  platinum  spirals  aforesaid.  The  filament, 
whilst  immersed  in  a  hydro-carbon  and  traversed  by  a  cur- 
rent, is  to  be  short-circuited  near  the  ends  so  that  the  entire 
deposit  of  carbon  takes  place  at  the  ends. 

The  concluding  portion  of  the  patent  relates  to  two  electro- 
magnet devices  for  enabling  street  lamps  to  be  lighted  and 
extinguished  from  the  central  station.  One  device  effects 
the  purpose  by  reversals  in  the  polarity  of  the  supply  cur- 
rent, the  other  is  actuated  by  sudden  increases  and  decreases 
of  pressure.  The  following  is  the  pleasant  modus  operandi 
suggested.  "  The  momentry  increase  of  the  electromotive- 
force  can  be  conveniently  produced  by  the  momentary  intro- 
duction between  the  main  and  the  earth  of  a  powerful  secon- 
dary battery  and  the  momentary  decrease  by  the  sudden' 
short-circuiting  of  the  mains  with  the  earth  or  by  a  sudden 
check  of  the  source  of  supply  of  the  electromotive  force." 
Light  hearted  suggestions  such  as  these  give  one  a  vivid  idea 
of  the  immense  advance  in  practical  knowledge  of  the  essential 
conditions  of  electric  supply  which  lias  been  made  since  1881. 

The  claims  of  this  interesting  and  ingenious  patent  are  six  in, 
number  and  relate  to  (1)  the  Indian  inked  platinum  spiral 
joint,  (2)  the  baking  of  threads  for  "luminous  bridges"  on 
suitably  shaped  blocks,  (.T)  the  preliminary  incandescing  of 
baked  threads  by  extra  currents,  (4)  the  thickening  of  the  fila- 
ment ends  by  the  short-circuit  device,  (5  and  G)  the  devices 
For  lighting  and  extinguishing  streot  lamps  without  affecting  (?). 
the  lights  in  the  adjoining  houses. 
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UNDERGROUND  ELECTRIC  LIGHT   MAINS. 

Messrs.  Doulton  and  Co.,  of  Lambeth,  have  just,  introduced  the 
Spence-Doulton  system  (patented)  of  bare  copper  underground 
electric  light  mains,  for  which  they  claim  that  an  attempt  has  been, 
for  tlio  first  time,  successfully  made  to  combine  the  advantages  of 
a  genuine  "  drawing  in  "  system  with  those  obtainable  from  bare 
copper  strip  mains  inculverts.  Fig.  1  shows  the  system  in  an  earthen- 
ware culvert  ;  Fig.  2  in  a  concrete  culvert  ;  Fig.  3  a  plan  of  the 
culvert  ;  and  Fig.  4  sections  of  junction  box,  and  method  of  making 
branch  connections.     The  system  consists  of  one  or  more  lines  of 
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— — 7zm 


Fig.  1. — The  Spence-Doulton  System  in  Earthenware  Culvert. 

tubes  of  vitrified  stoneware,  supported  on  insulating  bridges  of  the 
same  material  (which  serve  to  hold  the  tubes  in  place  with  an  air 
insulation)  in  a  culvert  or  trough  of  earthenware,  concrete,  or  iron. 
The  lengths  of  tubes  are  fitted  with  a  patent  joint  of  Doulton 's 
manufacture.     This  is  practically  an  artificial  "  bored-and-tumed  " 


need  to  be  hauled  out  before  new  ones  can  be  drawn  in,  and,  there 
being  no  insulation  coating  to  be  abraded,  or  to  weight  the  strip, 
the  surface  boxes  may  be  further  apart  than  is  the  case  where  insu- 
lated cables  are  used. 

Facilities  for  making  service  connections  are  offered  by  the  now 
system,  and  the  junction  boxes,  which  are  simple  and  inexpensive, 
can  lie  inserted  at  small  cost  opposite  every  alternate  party  wall. 
Should,  as  sometimes  happens,  a  connection  be  required  wh 
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FlG,  2. — .Spence-Doulton  System  iu  Concrete  Culvert. 

provision  has  previously  been  made,  it  is  only  necessary  to  remove 
a  short  length  of  the  pipe  and  to  replace  it  with  a  modified  one. 

It  is  not  essential  to  provide  surface  boxes  for  these  branch  con- 
nections, as  the  clamp  or  cable  terminal  does  not  obstruct  the 
through- way  for  drawing   in   more  copper,  and   the  weight   and 


Fig.  3. — Plan  of  Culvert.     A.  Straight  Pipes.     B,  Junction  Boxes. 


joint  requiring  no  cement,  and  the  tubes  can  therefore  be  rapidly 
placed  in  position.  Earthenware  troughs  can  be  supplied  for  the 
culvert,  in  2ft.  lengths,  with  socket  joints  for  Portland  cement,  and 
provided  with  internal  lugs  for  supporting  the  bridge  insulators  in 
position.  The  non-conducting  character  of  the  material  must  be 
regarded  as  an  advantage,  and  this  culvert  can  be  more  rapidly  and 
conveniently  constructed  than  one  of   concrete.      The  tubes   are 


strain  of  the  joint  is  taken  by  the  conduit,  and  not  by  the  conductor. 
By  thus  joining  each  consumer  directly  on  the  network  the  cost  of 
the  sub-main  from  each  surface-box  is  saved,  and  each  circuit 
obtains  the  full  pressure  of  supply.  It  is  further  claimed  for,  the 
Spence-Doulton  system  tkat  no  straining  devices  are  used.  Every 
thing  is  retained  in  position  by  gravity,  and  no  reliance  has  to  be 
placed  on  the  efficiency  of  set-screws  or  other  tension  apparatus. 


Fig.  4. — Junction  Box  Sections,  showing  method  of  making  Branch  Connections. 


Composed  of  vitrified  enamelled  stoneware,  a  thoroughly  insulating 
material  impervious  to  moisture,  moulded  into  sections  suited  to  the 
various  requirements,  but  forming  in  every  casea  continuous  envelope 
around  the  conductor.  The  separate  sections  or  pipe  lengths  being 
united  end  to  end  by  a  water-tight  joint,  surface  leakage  is  entirely 
prevented,  and  the  danger  of  breakdown  through  flooding  of  the 
culvert  is  thus  obviated.  In  addition  to  the  high  insulation  given 
by  the  tubes,  the  bridges  form  a  further  safeguard  in  this  respect, 
and  as  a  consequence  the  insulation  resistance,  which  is  high  to 
start  with,  does  not  vary,  and  immunity  from  surface  leakage  is 
secured  to  a  greater  degree  than  in  other  bare  copper  systems. 

The  Speace-Doulton  system  permits  of  additional  strips  being 
aid  down  with  a  facility  even  greater  than  that  of  drawing 
nsulated  cables  into  cast-iron  pipes.     Existing  conductors  do  not 


With  regard  to  cost  of  maintenance,  practically  no  depreciation 
can  occur  with  a  conduit  composed  entirely  of  imperishable 
materials.  It  is  not  pretended  by  the  makers  that  it  can  com- 
pete in  first  cost  with  the  method  of  laying  bare  strips  directly  on 
notched  bridge  insulators  ;  but  it  is  claimed  that  this  first  extra 
cost  is  very  small  in  comparison  with  the  solid  advantages  secured. 
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CORRESPONDENCE. 


"  LABOUR-SAYING  "  APPARATUS  AS  AN  INSTRUMENT 
OF   EDUCATION. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  I  cannot  do  justice  to  my  views  on  this  subject  in  the 
time  at  my  command ;  but  your  urgent  appeal  to  me  to  say 
something"  in  defence  of  them  cannot  be  disregarded. 

It  is  curious  that  such  views  as  I  hold  should  be  so  much 
opposed,  and  opposed  by  the  very  men  who  in  their  practice, 
generally,  seem  to  me  to  act  rightly.  The  criticism  of  a 
particular  piece  of  apparatus,  which  is  only  one  of  hundreds 
in  Prof.  Ayrton's  laboratory,  seems  as  if  it  were  going  to  be 
applied  to  Prof.  Ayrton's  whole  method  of  teaching,  and  this 
means  that  it  is  going  to  be  applied  to  the  teaching  which 
Prof.  Ayrton  has  caused  to  be  a  very  general  kind  of  teaching 
all  over  the  world.  It  seems  to  be  forgotten  that  Prof.  Ayrton's 
students  have  a  very  extensive  course  of  laboratory  instruction, 
in  which  the  correction  of  all  sorts  of  errors,  allowances  for  all 
sorts  of  heat  losses  and  electrical  leakages,  and  graduation  of 
ammeters  and  voltmeters,  come  in  over  and  over  again.  His 
critics  seem  to  think  that  in  measuring  the  mechanical 
equivalent  of  heat,  his  students  should  not  go  straight  at  the 
actual  problem,  but  should  take  up  every  problem  that  any 
previous  investigator  found  in  his  way.  Is  it  a  lack  or  a 
superabundance  of  humour'!  Caesar  had  to  make  roads  in 
Gaul,  so  it  is  unscientific  for  a  modern  military  man  to  use 
the  railways,  and  he  mustn't  do  it.  Have  Prof.  Ayrton's  critics 
ever  read  the  adventures  of  Huck  Finn  ?  The  two  boys,  Tom 
and  Huck,  are  contriving  the  escape  of  a  negro  prisoner. 
Huck  suggests  digging  him  out  with  picks  and  shovels. 
"  Huck  Finn,  did  you  ever  hear  of  a  prisoner  having  picks 
and  shovels  ...?""  Well,  then,"  I  says,  "  if  we  don't 
want  the  picks  and  shovels,  what  do  we  want?"  "A  couple 
of  case-knives."  "  To  dig  the  foundations  out  from  under  that 
cabin  with  ? "  "  Yes."  "  Confound  it,  it's  foolish,  Tom."  "  It 
don't  make  no  difference  how  foolish  it  is  ;  it's  the  right  way, 
and  it's  the  regular  way." 

What  a  jolly  and  true  story  it  is,  and  how  the  boys  spoil 
their  hands,  and  make  no  progress  with  the  case  knives,  and 
how  high-principled  and  theoretical  is  Tom,  and  how  admiring 
and  low-down  and  or'nary  and  practical  is  Huck  !  "  Well,  then, 
what  are  we  going  to  do,  Tom  1 "  "  I'll  tell  you.  It  ain't 
right,  and  it  ain't  moral,  and  I  wouldn't  like  it  to  get  out — 
but  there  ain't  only  just  the  one  way  ;  we  got  to  dig  him  out 
with  picks,  and  let  on  [pretend]  it's  case-knives."  "  Now  you're 
talking  I"  1  says:  "  Your  head  gets  leveller  and  leveller  all 
the  time,  Tom  Sawyer,"  I  says.  "  Picks  is  the  thing,  moral  or 
no  moral ;  and  as  for  me,  I  don't  care  shucks  for  the  morality 
of  it,  nohow.  When  I  start  in  to  steal  a  nigger,  or  a  water- 
melon, or  a  Sunday-school  book,  I  ain't  in  no  ways  particular 
how  it's  done,  so  it's  done.  What  I  want  is  my  nigger  .  .  . 
and  I  don't  care  a  dead  rat  what  the  authorities  thinks  about 
it,  nuther." 

The  fact  is,  too  many  teachers  just  now  have  uneasy  con- 
sciences. They  believe  that  as  the  great  chemists  of  a  hundred 
years  ago  had  only  tumblers  and  water  buckets  for  apparatus, 
it  is  making  the  road  to  the  chemist's  heaven  too  irreligiously 
easy  for  him  to  give  him  the  beautiful  apparatus  now  at  his 
command  ;  but,  like  Tom  Sawyer,  who  asked  for  a  clasp-knife 
and  pretended  that  the  spade  given  him  was  a  clasp-knife,  they 
are  continually  using  the  good  apparatus  and  pretending  that 
it  is  primitive. 

When  I  was  at  school,   in  the  early  sixties,  I  listened  to  lec- 

■    mi  ohemistry  and  physics,  and  never  made  an  experiment 

ezcepl  al    home.     When  I  was  at  college,  towards  the  end  of 
the  sixties,  I  listened  to  leoture  tndnevei  made  an 

nt.     I    listened  to  one  of  the  most   famous  ohemioal 

oists  on  chemistry,  and  [attei  li  Ihit  ohemical laboratory, 
where  I  hen  men  at  a  t  ime, 

liat  we  did  was  a  qualitative  analysis  of  some  10  num- 
bered bottles,  whose  contents  were  known  to  us  through  the 
kindness  ol  last  year's  student  iottl    method  was  a 

failun  i  he  first  atti 

urns  students,  and  deserves  recognition      I 


at  Clifton  I  tried  to  do  for  physics  what  had  been  done  for 
chemistry.  I  cannot  call  my  system  a  failure — at  all  events,  I 
gave  my  students  an  interest  in  laboratory  work  in  spite  of  the 
small  amount  of  time  they  had,  and  I  was  learning.  I  had 
gradually  convinced  myself  of  this — that  there  is  no  teaching 
power  whatever  in  mere  lectures  on  physics  and  mechanics  ; 
that  laboratory  instruction  must  be  given  to  every  individual 
student,  and  that  without  this  laboratory  instruction  you  may 
enable  students  to  pass  examinations  ;  but  you  are  causing 
deterioration  of  their  mental  powers  all  the  time. 

It  was  Sir  R.  Ball's  book  on  mechanics  which,  in  1S73  or 
1874,  first  gave  me  a  clear  idea  of  the  sort  of  work  that  might 
be  done  in  a  mechanical  laboratory.  He,  however,  used  Willis's 
apparatus,  which  served  for  all  sorts  of  experiments,  and  had 
to  be  taken  to  pieces  and  put  together  again.  I  wrote  out 
descriptions  of  special  piecesof  apparatus  for  many  investigations, 
and,  indeed,  made  an  attempt  to  get  a  book  published  at  that 
time,  the  ruling  ideas  being  these :  A  batch  of  three  or  four  students 
should  find  a  piece  of  apparatus  ready  ;  this  apparatus,  and  the 
nature  of  the  experiments,  should  have  been  described  to  them 
already  in  the  lecture  room.  Definite  written  instructions 
should  be  before  them  as  to  the  measurements  to  be  made  and 
as  to  the  reduction  of  their  observations,  and  the  apparatus 
was  to  be  left  as  it  had  been  found.  Also,  that  all  apparatus 
used  by  first-year  students  should  be  as  simple  as  possible,  for 
I  had  found  that  complicated  contrivances  needing  all  sorts  of 
corrections  only  produced  confusion  of  mind  in  a  beginner. 

This  system  was  never  properly  carried  out,  until,  in  1881, 
Prof.  Ayrton  (whom  I  found  to  have  the  same  notions  as 
myself)  and  I  arranged  to  give  laboratory  work  in  electricity 
and  magnetism,  mechanics,  and  heat  to  all  the  day  and 
evening  students  at  Finsbury.  There  is  no  space  in  a  letter 
like  this  to  adequately  describe  the  system.  I  believe  that 
everybody  who  has  seen  it  in  actual  use  has  approved  of  it ;  it 
certainly  has  been  enthusiastically  copied,  and  is  in  active  use 
in  the  great  majority  of  teaching  institutions  all  over  the  world. 
I  do  not  see  how  in  any  other  way  we  can  give  to  every 
student  some^laboratory  instruction.  It  is  just  possible,  however, 
that  a  person  who  has  not  seen  it  in  use  will  think  that  too 
much  is  done  for  the  student  and  also  for  the  demonstrator.  I 
might  illustrate  the  fallacy  of  this  by  almost  any  of  the  pieces  of 
apparatus  at  Finsbury.  To  take  a  mechanical  experiment;  I  have 
a  small  fly-wheel  which  is  set  in  motion  [by  a  falling  weight. 
At  the  instant  when  the  weight  ceases  to  act,  the  speed 
of  the  wheel  must  be  measured.  It  seems  to  me  impos- 
sible for  a  student  to  employ  our  method  of  measuring 
that  speed,  without  refreshing  his  mind  concerning  the  laws  of 
motion.  He  is  to  measure  also  the  energy  given  to  the  wheel. 
He  first  assumed  that  all  the  energy  of  the  lifted  weight  was 
given.  One  correction  is  for  the  kinetic  energy  of  the  weight 
when  it  ceases  to  act.  Then  for  the  friction  of  a  pulley  and  the 
Stiffness  of  the  cord  which  causes  motion  ;  then  for  the  friction 
of  the  journals  of  the  wheel  and  so  on  ;  if  time  permits,  and  if 
a  student  is  interested,  there  are  smaller  and  smaller  corrections 
which  are  nearly  endless.  This  is  an  experiment  which  refreshes 
a  student's  memory  of  all  parts  of  mechanics.  But  perhaps 
the  very  next  piece  of  apparatus  which  the  student  takes  up 
will  involve  no  such  corrections.  He  will  know  beforehand 
that  the  apparatus  has  been  constructed  in  such  a  way  that 
all  sorts  of  errors  are  nearly  eliminated;  and  in  using  this 
apparatus,  instead  of  his  attention  ranging  through  all  the 
principles  of  physics,  it  is  kept  upon  sonic  one  important  prin- 
ciple. Prof.  Ayrton,  at  the  Central  College  o\'  the  City  Guilds 
institute,  works  on  the  same  principle  on  which  he  worked  at 
Finsbury,  Students  have  apparatus  arranged  for  thorn,  and 
i\  definite  instructions  as  to  what  they  must  observe. 
The  experience  of  1  :">  years  has  confirmed  my  opinion  that  it  is 

Only  in  this  way  that  laboratory  instruction  can  be  given  to  even 
ulenl  who  at  (ciuIh  one's  lectures.  On  any  other  s\  stem  the 
mental  fatigue  oi  the  demonstrators  must  be  appalling, 
if  the  whole  thing  ia  QOt  R  farce.  But  there  are  some 
other   students.      Tlnse    men    are    really   doing    Original    work. 

They  have  alread]  passed  through  the  general  oourse,     These 

apparatus,    and    either    make     it     t  lieinsch  SB    Ot 

i  n    is  made.     They  make  all  amenta  them 

.  and  no  other  student   interferes  with  their  apparatus 
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They  try  to  get  possession  of  the  very  best  labour-saving 
instruments.  In  their  general  course  they,  uo  doubt,  had  to 
calibrate  a  voltmeter  or  an  ammeter  ;  but  if  thay  can  get 
possession  of  a  voltmeter  or  ammeter  which  needs  no  calibration, 
of  course  they  will  use  it.  Now,  how  many  such  students 
can  there  be  under  one  professor?  It  depends  on  the  pro- 
fessor. The  professor  is  consulted  in  their  greater  difliculties. 
I  know  of  some  professors  who  have  the  power  to  detach  their 
minds  from  other  work  and  enter  into  the  troubles  even  of  four 
different  investigations  ;  but  I  am  unable  to  do  this  myself. 
It  is,  however,  to  be  observed  that  the  general  system  sketched 
above  has  produced  advanced  students  who  are  fit  by  themselves 
to  meet  all  minor  difficulties. 

In  1874  I  put  myself  as  a  student  under  the  command 
of  the  greatest  physicist  of  our  time.  He  had  hundreds  of 
students  who  only  listened  to  lectures ;  but  they  had  no 
time  to  devote  to  laboratory  work.  They  could  not  obtain 
degrees  unless  they  attended  his  course.  But,  except  the 
two  or  three  men  who  did  nothing  but  laboratory  work,  I  am 
quite  certain  that  not  one  of  those  numerous  students  got  any 
benefit  from  the  teaching  of  this  gieat  genius.  I  speak  of  what  I 
know,  and  I  am  really  overstating  the  number  of  men  who  bene- 
fited. I  benefited  because  I  did  nothing  else  except  attend  these 
lectures  and  work  in  the  laboratory.  I  had  already  had 
students  and  a  laboratory  of  my  own.  I  could  consult  my 
chief  several  times  a  day.  I  could  get  any  apparatus  con- 
structed that  I  designed,  and  I  had  only  to  say  that  I  wished 
for  a  particular  galvanometer  or  electrometer,  and  I  had  it  at 
once.  Yes,  I  benefited  and  gained  more  insight  into  scientific 
work  in  that  one  year  than  1  ever  gained  before  or  since.  But 
what  of  the  seven  or  ten  other  men  who  were  supposed  to  be 
doing  laboratory  work.  I  say  that  it  was  merely  the  crackling 
of  thorns  under  a  pot,  in  nearly  every  case.  They  were  dis- 
contented, soon  lost  any  interest  that  they  had  had  at  the 
beginning,  and  they  became  very  mischievous.  I  have  seen  a 
reflecting  galvanometer  thrown  abou*  like  a  cricket  ball,  and 
much  worse  doings  than  that. 

The  system  of  giving,  not  to  every  student,  but  to  a  certain 
selected  number  of  students,  laboratory  instruction,  with  appa- 
ratus arranged  ready,  is  sometimes  carried  out  in  another  than 
the  Ayrton-I'erry  manner.  The  guiding  idea  is  that  the  mind 
of  a  student  is  to  be  trained.  My  life  has  brought  me  in  contact 
with  no  end  of  faddists  on  mind  training.  It  seems  to  me  that 
in  every  case  it  is  not  the  system  which  a  man  invents  which 
ha1!  to  do  with  the  great  success  which  I  acknowledge  to  have 
observed,  it  is  the  man  himself.  Whether  he  induces  his 
disciples  to  break  up  roads  like  labourers,  or  makes  them 
practise  vegetarianism,  or  impresses  them  with  the  beauties  of 
pure  mathematics,  or  esoteric  Buddhism,  or  any  other  faddism 
that  looks  to  outsiders  nonsensical,  they  are  enthusiastic,  for 
his  soul  has  kindled  theirs,  and  so  long  as  they  live  they  may 
thank  him  for  waking  them  up  and  bringing  them  out  of  the 
land  of  the  Philistine. 

But  let  such  a  man  take  himself  away  and  leave  his  system 
behind  ;  let  him  do  what  is  much  more  mischievous — put  his 
system  in  a  book  for  woodenheaded  men  to  carry  out,  and  what 
mind  training  is  there  possible  in  the  system? 

It  seems  to  me  that  if  we  are  to  have  a  crystallised  system 
of  laboratory  instruction  at  all,  and  I  am  convinced  that  we 
must  have  one  for  the  average  student  if  the  average  student 
is  to  study  physics,  it  must  be  one  of  which  the  object  is  the 
gain  of  knowledge,  of  insight  into  phenomena,  because  such 
knowledge  is  in  itself  valuable.  As  I  said  many  years  ago, 
we  must  allow  a  boy  to  use  a  watch,  even  if  he  cannot  make 
one,  and  even  if  he  does  not  understand  its  construction. 
What  sort  of  presumptuous  insects  are  we  to  say  that  a  boy 
cannot  through  experiments  know  the  truth  of  the  47th 
proposition  of  the  first  book  of  Euclid  as  exactly  as  he  knows 
the  truth  of  any  of  Euclid's  axioms?  How  are  we  to  arrange 
things  into  things  that  are  complex  and  things  that  are  simple  I 
The  sixth  book  of  Euclid  is  more  complex  to  me  than  the  first, 
because  I  began  at  the  first  and  worked  on  to  the  sixth. 

A  direct  reading  ammeter  is  complex  because  I  know  the 
steps  by  which  it  has  been  evolved,  and  it  was  not  common  in 
my  youth.  A  2ft.  rule  is  not  complex  because  J  have  always 
had  one.     The  word  ammeter  has  an  uncivilised  sound  to  some 


men,  because  in  their  province  the  provincials  have  been 
always  used  to  call  it  an  ampere-meter  ;  they  have  never  spoken 
of  a  balance  as  a  gramme  meter  or  a  pound-meter  or  a  ton- 
meter,  and  so  the  word  balance  is  not  uncivilised  to  them. 
Who  was  it  in  Silas  Marner  who  said,  "  It  is  not  proper  to  say 
hoss,  we  say  'orse  I" 

The  whole  point  is  in  this  :  Can  we  give  to  every  student 
physical  knowledge  unless  we  give  him  laboratory  instruction  i 
Can  we  give  to  many  students  laboratory  instruction  unless 
on  the  system  which  I  have  described  1  If  not,  that  system 
must  be  adopted,  and  we  may  be  qn'te  sure  that  wherever  there 
is  an  ingenious  demonstrator  who  wants  to  train  the  minds  of 
his  students  he  will  find  sufficient  ways  of  escaping  from  the 
system.  He  will  find  enough  elasticity  in  the  system  for  what 
is  practically  perfect  freedom.  A  man  who  breaks  stones  on 
the  road  will  find  enough  materials  for  mind-training  in  the 
work  that  he  does,  and  a  man  like  Plato  found  such  materials 
in  the  absurd  ideas  of  a  universe  created  by  his  imagination. — 
Yours,  &c,  J.  Perry. 

EXPLOSIONS   IN   ELECTRIC   CULVERTS. 

TO    TIIE    IBITOR    OF    THE    ELECTRICIAN. 

Sir:  The  numerous  explosions  which  have  occurred  in  clec 
trie  culverts  lead  me  to  draw  attention  to  the  necessity  of 
accurate  and  delicate  testing  for  inflammable  gas  in  the  air  of 
these  culverts  and  street  boxes.  After  a  recent  explosion 
of  this  kind  in  the  metropolis  careful  tests  were  carried  out 
by  Mr.  Boverton  Redwood's  apparatus,  which  involves  the 
application  of  the  hydrogen  flame  to  gas  testing.  I  have 
shown  that  this  flame  surpasses  all  others  for  accurate  and 
delicate  gas  testing,  and  I  was  therefore  quite  prepared  to  hear 
that  the  presence  of  1  per  cent,  of  gas  was  easily  detected  by 
means  of  this  apparatus  when  other  detectors  had  failed  to  find 
any  gas  at  all. 

It  does  not  seem  to  be  generally  considered  that  coal-gas  is 
more  or  less  completely  deodorised  by  passing  through  soil,  as 
is  shown  by  the  strong  smell  which  it  imparts  to  the  soil 
through  which  it  has  passed.  It  has  been  stated  on  good 
authority  that  this  loss  of  smell  is  in  some  cases  complete. 
Hence,  the  statements  freely  made  that  coal-gas  must  be 
absent  from  the  culverts,  if  this  gas  is  not  smelt,  cannot  be 
held  to  be  conclusive ;  and  it  becomes  necessary  to  apply  au 
accurate  detector,  such  as  Mr.  Redwood's  apparatus,  to  estab- 
lish the  fact  whether  gas  is  present  or  not. 

It  may  be  added  that  this  hydrogen-flame  detector,  when 
applied  either  in  a  safety  lamp  or  in  the  apparatus  already 
mentioned,  also  easily  shows  the  presence  in  the  air  of  a 
proportion  of  carbonic  oxide  or  of  water-gas,  which,  according 
to  the  report  of  the  Prussian  Firedamp  Commission,  is  below 
the  quantity  poisonous  to  man  when  inhaled. — Yours,  &c, 

University  College,  Nottingham,  Frank  Clowes. 

January  15,  1895. 

TO    THE    EDITOR    OF    TIIE    ELECTRICIAN. 

Sir  :  There  is  a  point  in  connection  with  the  recent  explo- 
sions in  electric  light  conduits  of  which  I  have  not  seen  any 
notice  taken,  and  that  is  the  possibility  of  the  explosions  being 
due  to  other  than  the  two  generally  suspected  gases ;  namely, 
electrolytic  and  coal  gas. 

I  refer  to  the  hydrogen  gas  resulting  from  the  oxidation  of 
iron,  of  which  so  great  a  quantity  is  now  buried  beneath  our 
pavements.  Iron  does  not  oxidise  at  ordinary  temperatures  in 
dry  air  or  oxygen,  but  requires  moisture,  such  as  is  furnished 
by  dew  or  rain  in  the  atmosphere  or  the  moisture  in  the 
ground.  The  carbon  in  the  iron  probably  facilitates  the  elec- 
trolysis of  the  water,  the  oxygen  combines  with  the  iron,  and 
the  hydrogen  is  given  off.  Wrought-iron  pipes  buried  without 
any  protection  oxidise  very  rapidly,  and  must  produce  a  great 
quantity  of  hydrogen  gas,  which,  owing  to  its  being  inodorous, 
is  not  to  be  detected  by  smell,  but  requires  a  special  detector. 

In  the  case  of  the  explosion  in  some  large  gas  mains  in  the 
Tottenham-court-road  some  years  ago,  evidence  was  given  by 
the  gas  company's  man  that  there  was  no  smell  of  gas  before 
he  applied  the  light  test ;  and,  further,  the  pipes  were  after- 
wards found  to  be  very  rusty  inside. — Yours,  <fec, 

J.  HlQOINS. 


344 


THE  ELECTRICIAN,  JANUARY  18,  1895. 


AN  EXAMPLE  OF  VISCOUS  HYSTERESIS. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN*. 

Sir  :  In  course  of  some  experiments  with  Thompson's  p?r- 
meameter,  a  definite  magnetic  lag  was  noticed.  To  test  the 
value  of  this  lag,  the  time  effect  was  observed  for  three  values 
of  H  by  measuring  the  pull  exerted  immediately  after  closing 
the  circuit  and  also  after  different  intervals  of  time,  with  the 


following  results  : — 


The  second  value  is  at  the  bend  of  the  /'  curve  of  a  particular 
specimen  tested.  Being  unaware  whether  this  effect  has  been 
observed  before,  with  this  apparatus,  we  venture  to  call  your 
attention  to  it. — Yours,  &c,  II.  P.  Gaze, 

University  College,  Liverpool,  E.  E.  Johnston. 

January  15,  1895. 

BORCHEES'    BATTERY. 

TO  THE  EDITOR  OP  THE  ELECTRICIAN. 

Sir  :  Shortly  after  reading  the  account  of  Dr.  W.  Borchers' 
cell,  which  appeared  in  your  issue  of  November  30th,  I  made 
a  trial  of  the  same,  using  carbon  electrodes,  one  of  which  was 
placed  in  cupric  chloride,  the  other  in  a  solution  of  cuprous 
chloride  in  hydrochloric  acid,  a  porous  partition  being  inter- 


Cupric  chloride  was  used,  as  the  prolonged  action  of  an  air 
jet  would  convert  cuprous  chloride  into  cupric  chloride.  The 
E.M.F.  between  the  electrodes  was  found  to  be  about  0-2 
volts  in  the  above  arrangement,  and  when  coal  gas  was  led 
into  the  cuprous  chloride  the  E.M.F.  rose  to  0  36  volts.  A 
similar  result  was  obtained  by  churning  the  cuprous  chloride 
with  petroleum  oil. 

In  this  arrangement  cupric  chloride  is  used  as  an  oxidising 
agent,  and,  as  it  requires  a  considerable  amount  of  energy  to 
deoxidise  a  cupric  solution,  a  loss  of  E.M.F.  results.  By 
employing  chromic  acid  as  an  oxidising  agent,  instead  of  cupric 
chloride,  an  E.M.F.  of  079  volts  is  observed.  As  the  theoreti- 
cal voltage  for  the  oxidation  of  either  hydrogen  or  carbon 
monoxide  is  nearly  15  volts,  a  large  balance  remains  to  be 
accounted  for,  and  this  loss  may  arise  from  the  formation  of 
partially  oxidised  compounds,  from  the  energy  of  combination 
of  the  fuel  material  with  the  carbon  monoxide,  or  from  the 
correction  for  tl,e  temperature  coefficient  of  the  cell,  the  E  M.F. 
of  which  rises  with  the  temperature. 

1 1  oping  the  above  may  interest  some  of  your  readers. — 
}  oui     A  ■  •.  William  Tatlow. 

Belgrave-square,  Monkstown,  Dublin. 


Night  Navigation  in  Indian  Waters. — Some  interesting 
experiments  have  been  lately  carried  out,  says  the  Indian 
Engineer,  on  the  b.s.  "Scinde"  with  regard  to  the  possibility 
of  night  running  in  the  Simdcrbunds  by  the  aid  of  the  electric 
search  light,  (in  I  lie  19th  ultimo  a  large  party  assembled  on 
board  I"  witness  the  trial  run  of  the  plant  (which  consisted  of 
a  25,000-C  p.  projector  worked  by  a  Marshall's  vertical  engine 
and  dynamo  plaoed  on  the  upper  deck)  off  Koila  Ghat.  The 
search  light  was  shown  on  different  vessels  down  the  river  with 
the  long-distance  lens  on,  and  then  put  on  the  bank  with  the 
diverging  lens.  Tie-  trial  proved  in  every  way  satisfactory, 
and  she  left  Calcutta  the  next  morning,  making  a  most  suc- 
cessful run  to  Naraingunge,  on  the  Brahmaputra,  and  back  in 
12  days,  Although  detained  Frequently  at  night  on  account 
of  teles  and  fogs,  ('apt.  Ainsley  reported  most   favourably  on 

;ht  as  an  aid  to  navigation  ttni   hi     and  a   the  "Soinde 
has  made  a  second   trip  to  Naraingunge   hi  even  shorter  time 
with  the  light,  under  the  oommand  of  Capt  Elder,  there  is  no 
doubt   that    in    the    near    future    bouts    will    be  running  through 

the  Sunderbunda  both  by  night  and  .lay,  which  will  be  a  great 
advantage  to  the  tea  and  jute  traders. 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  Hie  above  heading  must  reach  the  Office 
not  later  than  first  pott  Tluwrsday  morning.  Neir  Catalogues, 
Price  Lists,  and  similar  matter  sliouid  be  sent  early  in  the  week.] 

IM  MEDIATE-  The  1895  (thirteenth )  edition  of  "  THE  ELECTRICIAN  " 
ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  is  in  active  pre- 
paration, and  will  shortly  be  ready.  Subscription  and  advertisement 
orders  should  be  sent  in  immediately.  In  addition  to  the  old  well  known 
features  of  the  book,  which  wiU  be  brought  up  to  date,  a  quantity 
of  new  and  useful  matter  will  be  added,  rendering  the  book  more 
than  ever  indispensable  to  the  Electrical,  Engineering,  and  Allied 
Trades.  Alterations  to  existing  entries  and  New  Names  must  be  sent 
in  forthwith,  and  the  Publisher  requests  that  those  who  have  received 
the  circulars  relating  to  the  new  edition  will  return  them  corrected 
at  once. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Series  can 
be  obtained  of  the  Booksellers  cr  direct  frim  the  Publishing  Offices: — 

The  Large-Sheet  Table,  giving  full  particulars  of  the  Electricity 
Supply  Stations  throughout  the  Kingdom,  presented  with  our  issue  of 
January  4th,  can  be  obtained  mounted  on  stout  board,  with  cord  for 
hanging.  Price:  Varnished,  ?s.  Gel.  ;  Unvarnished,  ?s. — each  post  free. 
The  Map  showing  positions  ..f  Supply  Stations  is  mounted  on  the  back 
of  the  Table.  The  Coloured  Map  issued  with  the  present  Number  is  also 
mounted  on  some,  copies,  and  the  price  of  these,  complete,  ]Kist  free,  is 
Is.  Gd. 

LABORATORY  IsfOTES  AN'n  Forms. — With  the  above  title,  we  have  in 
the  press  a  set  of  Elementary  (now  ready)  and  Advanced  Exercises  (ready 
ahortlj  i  for  use  in  Electrical  Engineering  classes.  These  have  been 
prepared  in  Dr.  J.  A.  Fleming,  and  will  be  found  of  great  service  to 
Teachers,  Demonstrators,  and  Students.  The  object  of  this  scries  is  the 
saving  of  the  time  of  the  teacher  and  his  assistants,  and  to  serve  as  a  record 
of  the  work  done  by  the  student.  A  full  prospectus  can  be  obtained  post 
free. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd.,  post 
free.     Prosiwctus  post  free. 

"  Electric  Motive  Power." — A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  just  out,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
jxirtion  of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  Gd.  post  free  (abroad  lis.). 

"  Tiik  Art  of  Electrolytic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  lid.  post  free. 

"The  Work  ok  Hertz." — By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineering  Formula,"  a  pocket-book  by  W.  Geipel 
and  11.  M.  Kilgour,  is  now  ready  :  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  Gd.).  Prospectus  on  application  to  the 
Publisher. 

"Electromagnetic  Theory  "  (Vol.  I.,  second  issue),  by  Oliver 
Ileaviside,  is  now  ready,  price  12s.  Gd.  (abroad  13s.).  Prospectus  on 
application.    Vol.  II.  is  in  preparation. 

"The  Incandescent  Lamp  and  its  Manufacture." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  Gd.  (abroad  8s.). 
Pr.  spectus  on  application. 

"Drum  Armatures  and  Commutators."— By  Mr.  F.  Marten  Weymouth, 

i-  also  ready  ;  price  7s.  Gd.  (abroad  8s.).     Prospectus  on  application. 


Tenders  Invited.— The  Metropolitan  Asylums  Board  require 
tenders  for  the  supply  and  running  of  mains,  and  the  wiring  of  the 
buildings  and  grounds  of  the  North- Western  Fever  Hospital, 
llaverstock  Hill,  London.  N.W,  Some  further  particulars  are 
given  elsewhere,  and  sealed  tenders  must  he  sent  in  by  eleven 
o'clock  on  Thursday  next,  January  24th.  Mr.  T.  Duncombe  Mann 
is    lerl-  to  the  Board,  Norfolk  House,  Norfolk -street,  London,  W.C. 

The    Moss  Side  School   Hoard    invite  tenders  for  the 

installation   of   the  electric  light   in   their  schools  in  Princes-road, 
M"      side.  Lanes.      Particulars  may   be    obtained   from   Mr.  S.   V. 

Clirehugh,  Temple  chambers,   Brazennose  street,  Manchester,  on 

and   after    the   28tll   inst.,    and    tenders    must    reach    Mr.    W.    K. 

Rowcliffe,  the  clerk   of  the  Board,  .">",  Cross-street,  Manchester, 

not    liter   than    111    noon    on    Wednesday,    February    6th.       Some 
further  particulars  appear  in  our  advertisement  columns. 

In   the   Vosges  Department  of  France  the  Saint-Die 

Municipality  invite  tenders  for  the  concession  of  a  central  electric 

lighting  station  for  the  tOW  Q.    Tenders  to  be  sent  in  by  February  1st. 

Tenders   for   the   complete   electric   lighting   of  the 

Museum    and    \n    Gallery,    Dock  street,    Newport,    are    invited. 

Particulars  can  be  obtained  of  Messrs.  Swash  and  Pain,  architects, 
Friars  chambers,   Newport. 

Tend]  rs  A  cbptbd.  The  tender  scot  in  to  the  Electric  Lighting 
Commit! f  the  Coventry  City  Council  by  Messrs.  Chamberlain 

and    iiookham,  of    Birmingham,  for  the  supply  Of  sixty  electricity 
meters,  has  been   accepted,  at    £270.    lOs,  and   ♦.".'().    IP.    for   testing 
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the  meters.    Each  meter  is,  we   understand,  to  be  certified  us 

efficient  by  the  Electrical  Standardising  and  Testing  Institution, 
the  specification  for  the  meters  having  been  prepared  by  Mr.  Robert 
Hammond,  consulting  electrical  engineer  to  the  Corporation. 

Vacant  APPOINTMENT. — The  Sunderland  Town  Council  invite 
applications  for  the  appointment  of  an  assistant  electrical  engineer 
at  a  salary  of  £120  per  annum.  Some  particulars  are  given  in  our 
advertisement  columns,  and  applications  must  be  sent  in  not  later 
than  5  p.m.  on  Wednesday  next,  the  23rd  inst.,  to  Mr.  !•'.  M. 
Bowey,  Town  Clerk,  Town  Hall,  Sunderland. 

Sale  i-.y  Auction. — Messrs.  Wheatley  Kirk,  Price  and  Goulty 
announce  the  sale  on  Wednesday,  February  Gth,  at  It'  for  I  1 
o'clock  prompt,  under  sanction  of  the  High  Court  of  Justice,  in 
the  actiou  Hammond  c  the  Brighton  and  Hove  Electric  Eight 
Company  (Limited),  of  the  entire  contents  of  the  central  lighting 
station,  4!),  (iloucester-road,  Brighton.  The  sale  includes  a  large 
quantity  of  heavy  plant  by  the  best  makers,  about  20  miles  of 
cable,  a  quantity  of  electrical  instruments,  19  arc  lamps,  E.P.S. 
and  E.C.C.  accumulators,  &c,  &c.  Some  further  particulars  are 
given  in  our  advertisement  columns,  and  all  information  can  be 
obtained  of  Mr.  G.  Sneath,  44,  Gresham-street,  E.G.  ;  Messrs. 
Slaughter  and  May,  18,  Austin-friars,  E.C.  ;  or  of  the  Auctioneers, 
49,  Queen  Victoria  street,  E.G.,  London,  and  Albert-square,  Man- 
chester. 

Turbine  for  Sale. — Messrs.  H.  R.  Lewis  and  Co.,  of  Draper's- 
gardens,  E.G.,  offer  for  sale  in  our  advertisement  columns  a  140-n.  p. 
turbine  of  the  improved  Jonval  pattern. 

Messrs.  Veritv  axd  Sons'  LAMPHOLDER. — We  illustrate  here- 
with a  new  form  of  lampholder  just  patented  by  Messrs.  B.  Verity 
and  Sons,  of  London  and  Birmingham.  A  glance  at  the  illustrations 
will  show  the  principal  deviations  from  the  standard  type.  The 
china  insulator  is  made  of  one  piece,  and  the  holes  in  which  the 
plungers  work  themselves  form  the  cylinders,  so  that  the  insula 
Lion  is  most  perfect.     Nothing  is  visible  when  the  lampholder  is 


put  together  but  the  two  contact  plungers.  The  method  of  wiring 
is  simple  and  safe,  the  connection  having  the  popular  block  ter- 
minal. A  good  feature  of  the  lamp  is  that  the  current  is  not 
carried  through  the  springs,  but  by  the  contact  of  the  plungers, 
which  are  split  to  make  a  tight  tit  in  the  metal  parts  on  the  lower 
face  of  the  insulator.  We  think  that  this  latest  pattern  will  com- 
pare favourably  with  any  other  lampholder  that  we  have  seen. 

Liquidations.  At  a  meeting  of  shareholders  of  the  British 
Volta  Electric  (Mow  Lamp  Company  (Limited),  held  at  49,  Queen 
Victoria-street,  E.C,  on  Dec.  29th,  it  was  resolved  to  wind  up 
the  Company  voluntarily.  Mr.  A.  Hunt,  of  Chesham  and  Great 
Missenden,  is  the  liquidator. 

The  shareholders  of  the  Wray  Electrical  Engineering 

Company  (Limited)  resolved,  at  meetings  held  on  November  30th 
and  December  17th,  to  wind  up  the  Company  voluntarily.  Mr.  J. 
P.  Dyson,  C.A.,  of  Huddersfield,  has  been  elected  liquidator. 

Bankruptcy. — At  the  London  Bankruptcy  Court  <>n  Monday, 
the  affairs  of  Mr.  Whitehall  Mulloney,  commission  agent,  were 
mentioned.  Amongst  the  causes  of  failure  the  debtor  refer-,  to  a 
loss  of  £"J,i  H  m  ton  accommi  idation  bills  in  connects  in  with  the  purchase 
of  the  English  patent  rights  of  an  electrical  storage  battery.  The 
creditors  have  accepted  a  proposal  f"r  the  payment  of  7s.  (id.  in 
the  pound  in  cash. 

New  Branch.  Messrs.  Avon  Gray  and  Co.,  general  wood 
turners,  of  Ladypjol  street,  Birmingham,  have  opened  a  branch 
office  at  28,  Gray's  Inn-road,  W.C.,  where  Mr.  Archibald  Campbell 
represents  them  as  agent. 

The  PNEUMATIC  Type  Writer.-  In  the  Pneumatic  Type  Writer 
(Limited)  prospectus,  issued  a  short  time  back,  considerable  pro- 
minence was  given  to  the  fact  that  heads  of  agreement  had  been 
entered  into  between  the  Pneumatic  Type  Writer  (Limited)  ai.d 
the  Consolidated  Telephone  Construction  and  Maintenance  Com- 


pany (Limited)  respecting  the  manufacture  by  the  latter  of  the 
pneumatic  type  writers.  We  are  asked  to  state  that  these  headings 
of  agreement  have  now  been  cancelled. 

Apparatus  Catalogue. — Messrs.  Elliott  Brothers  announce  that 
their  new  complete  catalogue  of  electrical  apparatus  for  1895  is 
now  ready.  Copies  can  be  obtained  on  application  to  the  firm  at 
101  and  102,  St.  Martin's-lane,  Loudon,  W'.C. 

Casinos  mo  Covers,  -  Messrs.  McGaw  and  Co.,  of  York-road. 
Lambeth,  S.E.,  send  us  their  new  list  of  electric  light  cable  casings 

and  covers.  The  list  is  illustrated,  and  shows  a  variety  of  sizes. 
The  tirm  make  casings  and  cleats  to  any  design  in  any  wood.  A 
special  feature  are  the  "Appcndp"  mouldings,  which  are  much 
used  as  covers  for  electric  light  casings.  Copies  of  the  list  can  bj 
obtained,  post  free,  on  application. 

Storage  Batteries.  The  illustration  herewith  shows  a  modifi- 
cation of  the  well-known  "D.P."  battery,  made  by  Messrs.  John- 
son  and  Phillips,  specially  adapting  the  battery  for  train-lighting. 
Special  advantages  are  claimed,  the  principal  being  the  small  space 
occupied,  reduced  weight,  large  space  between  the  plates  (prevent- 
ing short-circuiting  and  collapse  of  cells),  great  mechanical  strength, 


The  New  "  D.P."  Train-Lighting  Cell. 

and  high  efficiency.  The  cell  shown  above  is  the  B  size,  of  220 
ampere-hours  capacity,  the  outside  dimensions  being  Ciin.  by  LOfin. 
by  17Jin.,  weight  921b.  The  cells  are  produced  by  a  special  elec- 
trolytic process,  which  is  claimed  to  be  entirely  free  from  any 
patent  held  by  other  makers.  The  "D.P."  batteries  are  well 
known  to  the  trade,  and  Messrs.  Johnson  and  Phillips  anticipate 
a  brisk  business  in  the  new  type. 

Electric  Construction  Company  (Limited). — The  past  year 
has  been  a  very  busy  one  with  this  Company.  The  reconstruction 
of  the  Company  took  place  during  the  latter  part  of  189J,  and 
during  1894  the  stall'  of  the  Company  and  the  business  generally 
has  been  completely  re-organised.  In  April  last  Mr.  Parker  left 
the  Company,  and  Mr.  Blackburn  was  appointed  chief  engineer. 
Since  then  the  re-establishment  of  the  business  has  proceeded 
satisfactorily  and  successfully.  Mr.  Garcke,  who  joined  the  Com- 
pany for  a  fixed  period,  retired  from  the  position  of  Managing 
Director  at  the  end  of  the  year.  During  the  period  of  his  connec 
tion  with  the  Company  the  reconstruction  and  reorganisation  above 
referred  to  have  been  carried  out,  and  the  Company  is  now  in 
smooth  waters.  The  Company's  business,  we  are  pleased  to  learn, 
has  steadily  increased,  and  we  are  informed  that  the  orders  executed 
during  the  past  half-year  ha\  e  been  of  an  equal  amount  if  not 
greater  than  that  of  any  previous  half-year  in  the  Company's  history. 
The  central-station  work  on  hand  during  the  year  has  included 
complete  electrical  equipments  for  Wolverhampton  Corporation 
and  for  the  united  Parish  of  St.  James  and  St.  John,  Clerken- 
well  ;  dynamos  and  accessories  for  the  lighting  stations  of  Halifax, 
Crystal  Palace  District,  Chelsea,  Liverpool,  Stafford,  Aberdeen, 
Nottingham,  &C.  ;  and  a  large  number  of  motor  generators,  both 
continuous  and  alternating,  for  various  stations,  including  Brighton 
Corporation,  Oxford,  &c.,  &c.  Traction  work  orders  have  included 
the  extensions  of  the  Liverpool  Overhead  Railway,  complete  elec- 
trical equipment  of  the  Madras  [Electric  Tramways,  and  electric 
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locomotives  for  South  Africa.  In  general  dynamo,  motor  and 
switch  woik  the  Company  has  been  exceedingly  busy,  an  unprece- 
dented number  of  machines  for  private  firms  having  been  delivered 
during  the  autumn.  Several  large  orders  for  power  transmission, 
mining  and  pumping  plant  have  also  been  executed.  Orders 
already  in  hand  for  1895  are  sufficient  to  keep  the  shops  fully  em- 
ployed for  several  months,  and  include  the  equipment  for  Clerken- 
well  ;  alternators  and  transformers  for  St.  Pancras  Vestry  ;  six  65 
kilowatt  transformers  for  Birmingham  ;  plant  for  South  Africa  ; 
dynamos  for  the  War  Office  ;  motor  transformers  for  Manchester 
and  Birmingham  ;  Lighting  plant  for  China,  &c.  ;  in  addition  to  a 
large  number  of  general  orders. 

Electric  Heating. — During  the  recent  severe  weatherthe  lessees 
of  the  Vaudeville  Theatre,  London,  found  it  necessary  to  provide 
some  system  of  warming  for  frequenters  of  the  theatre.  After  con- 
sideration, Mr.  Henderson,  the  manager,  decided  to  adopt  electric 
heating.  Messrs.  Crompton  and  Co.'s  Brompton-road  establish- 
ment was  speedily  requisitioned  to  supply  suitable  electric  heating 
apparatus.  The  order  was  received  at  11  o'clock  on  Tuesday  morn- 
ing, and  by  six  in  the  evening  the  theatre  was  being  warmed  elec- 
trically. Although  no  mention  had  been  made  of  any  system  of  heat- 
ing having  been  adopted,  many  persons  remarked  on  the  increased 
warmth  and  comfort.  The  large  radiators  employed  were  portable, 
and  it  was  found  possible  to  place  them  in  the  stalls  during  the 
day  aird  remove  them  to  the  sides  of  the  theatre  in  the  evening. 
Messrs.  Crompton  have  now  received  an  order  for  the  permanent 
wanning  of  the  theatre,  and  in  a  short  time  the  new  system  of 
warming  will  be  completed.  The  cost  is  not  expected  to  exceed 
that  of  other  systems,  and,  being  free  from  danger,  and  allowing  for 
perfect  regulation,  the  electric  system  of  heating  should  shortly 
become  very  popular  for  theatres  and  other  places  of  amusement. 

Loud-Speaking  Telephones. — The  use  of  loud-speaking  tele- 
phones on  cable  steamers  when  engaged  in  cable-laying  or  repair- 
ing work  has  proved  eminently  successful.  The  Eastern  Telegraph 
Company's  c.s.  "  Chiltern  "  has  recently  tested  the  instruments  of 
the  Single  Wire  Multiple  Telephone  Signal  Company's  manufac- 
ture, and  the  report  is  to  the  effect  that  "standrng  on  the  bow 
baulks,  with  the  receiver  20ft.  away,  it  was  possible  under  ordinary 
conditions  of  cable  work  to  hear  quite  distinctly."  The  instruments 
were  also  found  to  be  very  useful  between  the  testing  room,  cable 
tanks,  and  the  picking-up  and  paying-out  gear  at  the  bows  and 
stern  of  the  vessel,  while  for  use  in  the  engine  room  they  serve  to 
supplement  the  ordinary  engine  room  telegraph,  and  allow  of  orders 
being  given  which  are  not  otherwise  provided  for—  such  as  "one 
turn  ahead,"  &a.  There  is  no  doubt  that  a  cable  steamers'  equip- 
ment will  in  future  include  a  complete  telephonic  installation. 

TRADE  ix  1894. — Mr.  A.  P.  Lundberg  reports  a  very  satisfactory 
year's  work.  The  "Unique"  switch  and  other  specialities  of  the 
firm  have  had  a  full  share  of  support  during  the  year,  and  continue 
in  large  demand.  Trade  with  the  Continent  and  the  Colonies  has, 
during  t  he  past  year,  largely  increased,  and  those  firms  who  have  de- 
cided to  have  nothing  but  the  best  work  in  all  apparatus  used  have 
naturally  not  allowed  Mr.  Lundberg'a  specialities  to  be  overlooked. 
In  this  connection  ii  i-  itisi  u  tory  to  find  that  the  experience  of 
linns  in  this  country  who  arc  best  known  for  the  excellence  of 
their  manufactures  all  report  a  steady  and  increasing  recognition 
of  their  efforts  to  improve  the  apparatus  and  accessories  used  in 
electric  light  arrd  power  work.  Mr.  Lundberg  has  not  reached  the 
length  "i  Ins  tether  in  new  patterns.  He  hopes  during  1895  to 
introduce  to  the  trade  a  number  of  new  designs  of  switches  and 
other  fittings.     The  current  year  opens  with  satisfactory  orders. 

TESTS.  —  Mr.  Thomas  Barton  informs  us  that  the  result  of  a 
recent  test  of  feeder,    and    ring  main  and  pilot  wires  at  I'.lackburn. 

The  total  length  of  cable  being  6 '75  miles  was  an  insula! resi  I 

ance,  including  pilot  wires,  of  190  megohms.     The  result  is,  there 

fore,  highly  satisfactory,  being  nearly  double  tl uarantoe.     The 

cables  are  of  Mei  jrs,  Si(  nuns  Bros,  and  Co.'s  manufacture. 

Ni;«  STear'  Greetings  The  Commercial  Cable  Company  for- 
ward us  a  New  fear's  greeting  in  the  shape  ol  a  useful  pad  hang- 
ing calendar,  which,  in  addition,  gives  the  various  offices  at  which 

telegram  I  can  be  forwarded       I  the  Com 

garding  regi  tered  addree  i  .  counting  words  in  messages,  tariff 
rates,  busim    •  hoi  d  I  ime,  and  i  >l  her  inform  ition. 

"  (  \immi  dine."       We  havi    received  thi    !  >m   the 

London  Electi  ical  G  ria-ati  eel    s.  W.  ; 

"Yournotii  i  in  thi  foi  which  we  thank  you,  was  hardly 

corn  b  in  one  particulai  Phi  material  was  sent  you  as  from  the 
ii      ii.  :     i  ■  and   not  as   From   Messi       Ma  i  oi   and 

ii.    If  you  will  kindly  make  thi    i  ight  in 
will  kindly  oblige,     We  are  also  M  n  oi  and 

'    ul i       i     prob  ble  from  I  his  fad  !  hat    I  lis  mistake  has 

Me    ».  Mav<  n  and  I  loulson  al ■  ■      i  I  illow  b      "  w  e 

were  very  much  surprised  to  sec  in  this  weel  I  ta 

tricianB  referenei    to  Con I in  c otion   with  our  name. 

This  note  was  Bent  without  our  authority,  and  we  have  been  quite' 


unable  to  trace  its  source.  The  material  in  question  is  Commutine, 
and  belongs  to  Messrs.  Henry  Lea  and  Thornbery,  consulting  engi- 
neers, of  38,  Bennet's-hill,  Birmingham.  We  have  used  Commu- 
tine to  a  considerable  extent,  and  know  of  nothing  to  equal  it  for 
keeping  commutators  in  good  order.  We  strongly  recommend  it 
to  all  who  wish  to  see  their  commutators  run  bright  and  without 
wear.  We  have  no  manner  of  claim  to  Commutine.  We  do  not 
even  know  of  what  the  mixture  exists.  Thanking  you  in  anticipa- 
tion for  inserting  the  above."  We  regret  that  the  mistake  should 
have  been  made,  but  at  the  head  of  the  letter  which  accompanied 
the  sample,  Messrs.  Mavor  and  Coulson's  name  appears  in  letters 
more  than  twice  as  large,  and  more  than  twice  as  conspicuous,  as 
that  of  the  London  Electrical  Goods  Agency.  The  name  of  the 
latter  firm  on  the  bottle  was  accidentally  hidden  by  a  piece  of 
tape,  and  the  most  conspicuous  words  are  "Mavor  and  Coulson,  of 
Glasgow,  manufacturers  of  Sayer's  patent  dynamos  and  motors, 
C.  C.  system  of  concentric  wiring  and  Commurfine, "  (not  Commu- 
tine), the  last  being  in  writing. 

New  Catalogue. — Messrs.  Laing,  Wharton  and  Down  send  us 
their  latest  catalogue  of  dynamos,  motors,  coupled  plants  and 
accessories.  The  catalogue  is  embellished  with  a  number  of  excel- 
lent illustrations,  the  frontispiece  showing  a  factory  driven  by  a 
large  "L. W.D."  electromotor.  Other  illustrations  include  two-, 
four-,  and  six-pole  machines,  arc  lamps,  and  several  views  of 
machines  installed  for  power  transmission  work,  air  compressors, 
&c.  The  firm  are  sole  agents  for  "  Okonite  "  specialities,  and  for 
Messrs.  Boiling  and  Lowe  for  light  portable  railways,  machine 
tools,  &c. 

Electro  Harmonic  Society. — A  smoking  concert  is  announced 
for  Friday,  the  25th  inst.,  at  the  St.  James's  Hall  Restaurant, 
Regent-street,  W.,  at  eight  o'clock.  An  excellent  programme  is 
provided. 

Smoking  Concert. — A  well-attended  gathering  of  the  members 
of  the  City  Electric  Athletic  Club  (in  connection  with  the  employSes 
of  the  City  of  London  Electric  Lighting  Company)  took  place  at  a 
smoking  concert,  held  at  the  Falstaff,  Erfstcheap,  E.G.,  on  Friday 
last  week,  and  an  excellent  entertainment  was  provided.  The  club 
announce  their  third  annual  Bohemian  concert  to  take  place  in 
March. 


Ashton-i-'nder-Lyxe. — The  general  discussion  on  the  electric 
lighting  question  took  place  at  the  last  meeting  of  the  Town  Council. 
Mr.  Councillor  Kelsall  inquired  if  there  was  any  prospect  of  the 
electric  lighting  scheme  being  proceeded  with.  Many  applications 
had  been  made  for  improved  lighting  in  the  principal  streets  of  the 
town,  and  these  applications  were  becoming  more  frequent  day  by 
day.  The  Mayor,  in  reply,  said  that  the  Lighting  Committee  were 
fully  aware  that  something  would  shortly  have  to  be  done  in  the 
matter  of  electric  lighting,  but  no  provision  had  been  made  iir  the 
estimates  for  the  current  year.  The  surveyor  had  been  instructed 
to  obtain  information  on  the  subject,  and  this  would  be  communi- 
cated very  shortly  to  the  Council. 

The  African  Transcontinental  Telegraph.— In. a  very  volu- 
minous and  interesting  report  just  published  by  the  British  South 
Africa  Company  the  following  reference  is  made  to  the  African 
Transcontinental  Telegraph  Company's  operations  : — 

"  Since  the  date  of  the  last  rep  >rt  },'"°d  progress  ha*  been  made  with  the 
werk  of  construction  by  the  African  Transcontinental  Telegraph  Company 
(Limited)  of  thai  section  of  the  line  to  I  ;anda  which  i-  to  connect  Salis- 
bury iu  Mashonaland  with  the  Company's  possessions  north  of  the  Zam- 
besi, bringing  Nyassalaud,  British  Central  Africa,  and  ultimately  I  ike 
fanganyika  in  direel  i  immunioation  with  the  Cape,  and  therebj  Gtreal 
Britain.  The  Burvey  of  the  section  from  Salisbury  to  Zomba  (400  miles) 
nir"  i n  made;  the  material  for  the  sub-divisions  north  and 

iuth  of  the  Zambesi  has  been  Bent   forward,  aud  about  313  mill E  line 

have  I n  completed.   This  includes  the  section  of  180  miles  from  Blantyre 

to  Tete   and  thai  northward  from  Salisbury  as  far  as  the  Mazoe  River, 

when-  telegraph  offices  have  already  been  opened,     An  arrangement  has 

been  arrived  al   bj  the  British  South    Africa   Company ,*on  behalf  of  the 

i  binental  relegraph  Company,  with  the  Portuguese  G 

in     for   the    construction   by    them,   with    the   Telegraph   Company's 

material,  ot    thai    pari   of    tin  iug    120  miles,   which   ■ 

I'm  i  uguese  tin  in. >i\ ," 

Bedford,  Messrs,  Kilpin  and  Billson  have  seoured  the  oontraot 
for  wiring  the   Cown  and  County  Club,    Bedford,  and  the  work  is 

"in  .  ii  ned  out  under  the  supon  sion  oi  Mr,  J,  Sardie  McLean, 
c  ne. ult nej  engineer, 

Bradford  ThoGasatd  Eleotrioitj  I  :  the  Corpora- 
tion are  seriouBlj  oon  ni'  i  ni     'in    questi E  an  extension  of  the 

Buppbj   station,  as  the  demand  I  ery  day 

in.  ,i  i  .ii-. 

Bov  tfi  -  •      The  i  '  in  in  |  i   immitteeol  the  Diatriol  Con  ned  have 

I  to  make  no  opposition  bo  the  application  by  the  Winder 

mere  Oompan]  for  an  electrii  lighting  Order.    The  Committee  oon 

sulci  the  interests  of  the  public  are  protected  by  I  he  terms  of  the 
i  bder. 
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Cardiff.  A.n  attempt  made  to  appoint  a  special  committee  to 
inquire  into  what  is  termed  the  delay  in  completing  tho  electric 
lighting  of  tho  town  was  defeated  at  the  last  meeting  of  the  Council 
by  15  votes  to  5. 

Chelsea  (London,  S.W.).-    \t  the  next  meeting  of  the  Vestry 

a  proposal  submitted  by  the  Chelsea  Company  for  lighting  a  num- 
ber of  tho  principal  thoroughfares  of  the  district  by  electricity  will 
be  considered.  The  Company  <  ffer  to  enter  into  a  seven  years' 
contract  for  lighting  the  public  lamps  during  ordinary  lighting 
hours  at  £28  per  lamp  per  annum,  a  minimum  of  50  lamps  being 
stipulated.  The  Vestry  are  to  provide  the  lamps,  and  the  Com- 
pany will  connect  the  lamps  with  their  system  of  mains  and  cables, 
and  maintain  them  at  the  price  quoted. 

Cheltenham. — Complaints  having  been  made  of  the  quality  of  the 
gas  supplied  by  tho  local  gas  company,  it  is  proposed  to  establish 
a  gas  testing  station  at  the  electric  light  testing  station  in  Man- 
chester-street. Complaint  is  also  made  of  the  inefficient  gas 
lighting  of  tho  upper  part  of  the  High-street  ;  but  the  principal 
consumers  have  expressed  a  wish  to  wait  until  the  electric  light 
cables  are  put  down,  in  order  that  they  may  have  the  benefits 
of  the  improved  illumination.  Up  to  the  present  the  electric 
mains  go  no  further  than  Cambray.  The  Surveyor  was  instructed 
to  obtain  tenders  for  the  electric  lighting  of  the  Municipal  Offices, 
and  to  ascertain  whether  Messrs.  Brydges,  Mellersh,  and  Brydges 
would  join  in  the  expense  of  wiring  the  premises  throughout. 

Church  Lighting.— The  church  of  St.  Mary,  Redelifl'e,  Bristol, 
has  now  been  fitted  for  the  electric  light,  and  the  effect  is  pro- 
nounced most  satisfactory.  The  church  has  some  magnificent 
carving  ;  but,  owing  to  the  general  construction,  pendants  were 
not  available.  Twenty  10-c.p.  incandescents  are  used  for  encircling 
each  of  the  four  arches,  current  being  obtained  from  the  Corpora- 
tion mains. 

Fareham. — Tho  special  notice  required  in  order  to  rescind  the 
previous  resolution  of  the  District  Council  to  purchase  the  local 
electric  lighting  company's  undertaking  has  been  given,  and  is  to 
be  discussed  at  a  future  meeting. 

Glasgow.  At  a  meeting  of  the  Tramway  Committee  of  the 
Town  Council  on  Wednesday,  an  offer  was  submitted  by  a  private 
firm  offering  to  work  several  of  the  lines  by  electricity.  It  was 
decided,  however,  to  decline  the  offer. 

Hackney  (London,  N.). — There  was  to  have  been  a  discussion  on 
the  electric  lighting  question  at  the  last  meeting  of  the  Vestry,  but 
it  was  decided  to  adjourn  its  consideration  till  the  next  meeting. 

Kendal. — At  the  last  Town  Council  meeting,  in  moving  the 
adoption  of  the  Committee's  recommendation  to  oppose  the  appli- 
cation of  the  Windermere  Company  for  a  Provisional  Order,  Mr. 
Councillor  Jefferys  said  the  Committee  did  not  wish  it  to  be  under- 
stood that  they  were  against  the  introduction  of  the  electric  light  ; 
but,  unless  more  favourable  terms  could  be  obtained  from  the  Com- 
pany, the  Committee  were  desirous  that  the  Council  should  them- 
selves take  up  the  question  of  supplying  electric  current.  The 
Committee's  recommendation  was  agreed  to. 

Killarnev. — Last  week  the  action  brought  by  the  Killarney 
Electric  Lighting  Company  against  the  Killarney  Town  Commis- 
sioners, in  which  the  Commissioners  were  sued  for  the  amount  of 
the  Company's  account  for  electric  lighting,  came  before  Judge 
Shaw  in  the  County  Court.  It  will  be  remembered  that  the  ques- 
tion at  issue  is  the  validity  of  a  contract  given  by  one  section  of  the 
Town  Commissioners  contrary  to  the  opinions  of  another  section. 
The  quarrel  is  a  very  pretty  one,  and,  after  the  action  is  concluded, 
the  Gas  Company  propose  to  bring  their  action  against  the  Com- 
missioners for  their  lull.  After  a  lengthened  discussion  the  judge 
said  that  the  question  was  a  very  important  and  a  very  difficult  one, 
and  raised  points  as  to  the  various  statutes  ;  he  would,  therefore, 
reserve  his  decision  for  another  occasion. *As  may  be  easily  realised, 
the  action  was  not  devoid  of  humorous  incident. 

LAMBETH.— -On  a  proposal  to  reconstitute  the  Electric  Lighting 
Committee,  with  the  object  of  information  being  obtained  to  be 
subsequently  reported  to  the  Vestry,  it  was  pointed  out  that  the 
Vestry  had  obtained  a  Provisional  Order  nearly  two  years  ago,  but 
nothing  had  yet  been  done  ;  unless  the  Vestry  was  prepared  to 
proceed  with  tho  subject  it  should  allow  a  private  company  to 
come  in.  It  was  ultimately  decided  that  the  clerk  should  prepare 
a  report  upon  the  precise  position  of  the  parish  in  regard  to  the 
Electric  Lighting  Order,  and  that  Mr.  Preece's  report,  which  was 
circulated  amongst  the  members  some  time  back,  should  be  again 
printed  and  circulated 

Liverpool. — At  Monday's  meeting  of  the  Lighting  Committee 
of  the  Corporation,  a  proposal  was  adopted  that  an  application 
should  be  made  to  the  Board  of  Trade  for  a  licence  to  enable  the 
Corporation  to  light  the  streets  of  the  city  by  electricity,  and  to 
supply  electric  current  in  the  maimer  now  adopted  by  the  Liver- 
pool Electric  Supply  Company  (Limited).  The  proposal  "as  carried 


by  four  votes  to  three.  Notwithstanding  this  singular  proceeding, 
wo  understand  the  Corporation  are  still  negotiating  with  the  local 
company  for  tho  transfer  of  their  undertaking  tn  the  Corporation. 
I  fader  these  circumstances  it  is  surely  unlikely  that  the  Board  of 
Trade  would  agree  to  grant  any  such  licence,  at  any  rate  until  the 
negotiations  have  failed.  The  success  of  the  looal  company  is  well 
known,  and  any  attempt  to  compel  the  Company  unduly  to  hasten 
the  negotiations  at  a  possible  loss  to  its  shareholders  is  not  likely 
to  be  countenanced  by  the  Board  of  Trade.  Under  all  the  circum- 
stances, tho  action  of  the  Electric  Lighting  Committee  is  more 
likely  to  complicate  matters  than  to  lead  to  a  speody  settlement. 
It  is  possible,  however,  that  tho  full  Council  will  decline  to  sanction 
the  Committee's  action. 

Leeds. — Some  months  ago  the  National  Company  asked  leave 
from  the  Leeds  Highways  Committee  to  lay  a  considerable  num- 
ber of  its  wires  underground  instead  of  overhead,  and  the  com- 
mittee agreed  on  condition  that  the  Company  would  undertake 
to  pay  an  "  acknowledgment  "  of  5s.  in  respect  of  every  subscriber 
using  their  wires.  The  Company,  however,  protested  against  this 
impost,  and  pleaded  that  the  postal  authorities  paid  nothing,  or 
only  a  nominal  sum,  for  a  similar  right.  The  committee,  however, 
declined  to  give  way,  and  so  additional  wires  by  which  the  Com- 
pany is  enlarging  and  improving  the  facilities  of  its  patrons  are 
being  erected  in  the  air. 

Lighting  ok  Turkish  Baths. — flas  has  always  proved  a  serious 
drawback  to  the  full  enjoyment  of  a  Turkish  bath.  In  the 
superheated  air  of  the  hot  rooms  gas  is  particularly  objectionable, 
and  it  is,  therefore,  satisfactory  to  learn  that  in  the  extensive  range 
of  Turkish  baths  in  Camden-road,  London,  N.W.,  the  electric  light 
is  now  superseding  gas.  The  installation  is  being  carried  out  by 
Messrs.  Pickup  and  Co.,  of  Cmeen  Victoria-street,  E.C. 

Montrose. — At  a  meeting  of  the  Town  Council  a  previous  reso- 
lution to  support  the  Scottish  House-to-House  Company  in  its 
application  for  a  Provisional  Order  for  lighting  the  district  by  elec- 
tricity was  confirmed. 

New  Graving  Dock. — The  Wallsend  Slipway  and  Engineering 
Company  have  just  completed  a  new  graving  dock  at  Wallsend,  on 
the  Tyne.  ( )n  Saturday  last  the  ceremony  of  opening  the  dock 
was  performed  by  the  Mayor  of  Newcastle.  This  is  the  second 
slipway  owned  by  the  Company,  both  being  1,000ft.  in  length  and 
capable  of  accommodating  vessels  of  2,000  tons.  Illumination  is 
provided  by  four  powerful  arcs  and  a  large  number  of  incan- 
descent lamps  are  placed  along  each  side  of  the  dock,  by  which 
means  work  can  be  carried  on  by  night,  and  facilities  are  offered 
for  the  repairing  of  oil  vessels,  in  the  tanks  of  which  no  naked 
lights  are  allowed. 

Newington  (London,  S.E.). — The  County  of  London  Company 
have  notified  the  Vestry  of  their  intention  to  apply  for  a  Provi- 
sional Order,  and  the  Vestry  will  oppose  the  application,  apparently 
awaiting  the  decision  of  the  Committee  appointed  in  the  adjoining 
parish  of  Lambeth  to  discuss  the  electric  lighting  question  gene- 
rally. 

Oswestry. — The  action  taken  by  the  Local  Board  in  connection 
with  the  application  of  the  gas  company  for  an  increase  in  the  price 
for  lighting  the  public  lamps  has  led  to  the  receipt  of  a  plausible 
letter  from  the  gas  company  deprecating  any  tension  between  the 
Local  Board  and  the  company.  It  is,  however,  the  opinion  of  many 
members  of  the  Board  that  the  gas  supplied  to  the  public  lamps 
would  be  dear  at  any  price.  Further  complaints  have  been  addressed 
to  the  gas  company,  and  it  is  possible  that  an  attempt  will  bo  made 
to  resuscitate  the  local  electric  lighting  scheme. 

PLYMOUTH.— A  Sub-Committee  has  been  appointed  to  consider 
and  report  as  to  the  exercise  by  the  Corporation  of  its  powers  under 
their  Electric  Lighting  Provisional  <  Irder. 

Presentation. — Mr.  K.  Lowdon,  of  Messrs.  Lowdon  Bros., 
Dundee,  is  about  to  depart  for  Calcutta,  where  he  is  to  instal  the 
electric  light  in  two  extensive  jute  mills.  The  event  was  mado 
the  occasion  of  a  supper  and  presentation  by  tho  employes  on  the 
evening  of  the  11th  inst. 

QuEENSTOWN. — A  proposal  is  before  the  Town's  Commissioners 
to  appoint  a  competent  electrical  engineer  to  report  to  the  Hoard 
upon  the  practicability  of  lighting  Oueenstown  by  electricity,  by 
utilising  the  present  machinery  at  the  pumping  station,  and  upon 
the  probable  cost  of  the  undertaking. 

REDUCTIONS. — The  City  of  London  Company  notify  the  follow- 
ing allowances  to  consumers  and  reduction  of  meter  rentals  :  —5  per 
cent,  off  a  bill  amounting  (at  8d.  per  Board  of  Trade  unit,  tho 
Company's  standard  rate)  to  £100  per  annum,  7'.  per  cent,  off 
E200,  10  per  cent,  off  £400,  1-".  per  cent,  off  £550,  15  per 
cent,  off  £700,  17*  per  cent,  off  6860,  20  per  cent,  off  £1,000. 
The  discounts  will  be  allowed  in  the  accounts  rendered  for  the  last 
quarter  of  the  year,  and  after  the  consumer  has  been  supplied  for 
a  compli  te  Mar  from  January  1st  to  December  31st,  Each  tenancy 
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in  a  building  to  be  treated  as  a  separate  consumer.  The  rate  for  cur- 
rent for  lighting  at  night  (between  the  hours  of  10  p.  m.  and  6  a.  m. ) 
and  for  motive,  heating  and  cooking  purposes  remains  at  4d.  per 
unit,  and  is  not  subject  to  discount.  The  meter  rents  arc  altered 
as  follows  :— Up  to  50  lamps  of  8  e.p.,  from  5s.  to  2s;  fid.  per 
quarter  i  above  50  and  for  every  additional  50  or  part  of  50  8-c.p. 
lamps  '2s.  (id.  per  quarter.  These  alterations  take  effect  from 
January  1st  instant. 

Richmond,  Surrey.— The  otter  of  Messrs.  Drake  and  Gorham 
to  inspect  the  Local  Board's  electric  lighting  undertaking  periodi- 
cally for  the  sum  of  £3.  3s.  per  annum  and  travelling  expenses 
was  discussed  at  the  last  meeting,  and  if  the  linn  are  prepared  to 
accept  £'4.  4s.  per  annum  the  otter  will  be  accepted. 

Taunton. — At  the  last  meeting  of  the  Town  Council  one  of  the  | 
members  complained  of  the  increase  of  the  cost   of  lighting  the 
public  streets,  and  stated  that,  "by  using  the   electric  light,  the 
Council   had   turned   night  into   day  "—apparently   much    to    the 
speaker's  regret. 

The  Electric  Licht  in  New  Zealand.  — In  a  note  from  Wel- 
lington, New  Zealand,  we  are  informed  that  several  errors  have 
crept  into  the  Trade  Notes  dealing  with  the  electric  lighting 
question  in  New  Zealand.  The  statement  on  page  700  of 
our  last  volume  that  the  Brush  Company  was  supplying  the 
plant  for  the  Herald  offices  at  Auckland  and  the  General  Elec- 
tric Company  the  fittings  is  an  error.  This  work  has  been 
carried  out  by  Mr.  A.  I.  Suckling- Baron,  Managing  Director 
of  the  New  Zealand  Electrical  Syndicate  (Limited),  as  consulting 
engineer  to  Messrs.  Wilson  and  Horton,  and  the  plant  was  sup- 
plied by  the  General  Electric  Company.  From  time  to  time  state- 
ments have  appeared  which  would,  it  seems,  give  the  impression 
that  the  plant  at  Wellington  was  not  running  satisfactorily. 
We  are  assured  that  no  trouble  has  ever  been  experienced 
with  this  plant,  and  the  contracts  made  with  the  Corporation  have 
been  carried  out  to  its  satisfaction.  What  would  appear  to  have 
given  rise  to  the  complaints  that  have  been  made  is  the  fact  that 
the  lamps  used  for  the  public  lighting  are  not  large  enough.  Only 
20-c.p.  lamps  are  used,  and  these  are  placed  very  far  apart.  The 
New  Zealand  Syndicate  are  also  completely  dependent  upon  the 
City  Corporation  for  their  water  supply,  and  when  pressure  is  low 
the  speed  of  the  turbines  is  decreased  accordingly,  and  the  lights 
arc  dulled.  We  are  pleased  to  make'this  explanation,  but  our  cor- 
respondent will  appreciate  the  difficulty  we  experience  in  verifying 
items  of  news  which  reach  us  from  such  a  distance. 

Telegraph  Wire  and  Apparatus  Exports.  —  Although  the 
exports  of  telegraph  wire  and  apparatus  during  December  are  not 
80  largo  as  in  November,  they  are  fairly  satisfactory,  showing  an 
increase  of  £7,210  over  the  exports  of  December,  1893.  This  will 
be  seen  from  the  following  figures  :— November,  1894,  £40,438; 
December,  1894,  £41,152;  December,  1893,  £33,492 ;  December, 
1802,  £38,439.  It  is,  however,  when  we  turn  to  the  figures  relating 
to  the  exports  during  the  whole  of  the  year,  which  are  now  avail- 
able, that  evidence  is  found  of  the  improvement  in  this  trade 
during  1894.  In  1892  export  values  only  reached  £909,917.  In 
1893,  they  advanced  to  £1,062,887,  while  last  year  they  show  the 
large  increase  of  £354,259,  having  amounted  to  a  total  of  £1,417,446. 

Telephonic  Extension.  Arrangements  have  been  completed 
ai  the  General  PostOffice,  Buxton,  by  which  direct  communication 
is  established  between  Buxton,  Manchester,  I. cols,  Newcastle- on- 
Tyne,  Bristol,  Exeter,  and  Plymouth. 

The  Trades'  Union  Dispute  it  Olympia.  The  officials  of  the 
Electrical  Trades  I  nion  sends  us  a  cutting  from  the  Daily( 
of  the  15th  inat.  which  bears  reference  to  our  remarks  on  this  sub 
,,.,-t  in  our  last  i  ue  \  denial  i  iven  to  the  statement  of  the 
'secretary  of  Olympia  (Limited)  thai  all  unionisl  workmen  were  nol 
discharged.  It.  is  also  denied  thai  any  restrain!  was  placed  upon 
union  men  from  going  hack  to  their  work.  I'n  tin'  contrary,  it  is 
stated  thai  all  union  men  who  applied  for  wo,  k  lia\  e  been  refused. 

With  regard  to  llie  original  poinl  of  dispute,  it  is  st  at  eel  that  the  two 

men  who  were  originally  iccused  .1.  imiianee  had  been 

dismissed  forthedayat  the  usual  hour,  and,  instead  of  leaving  the 
building,  \  isifced  the  Btaff  liar  and  bet  aim  unruly.    Ii  is  pointed  out 

that  so  trifling  a  mal  ei  I  tin  loci toi  LOwire 

men  whose  character  up  to  that  time  had  been  unimpeachable,    With 

regard  to  the  extra  pay  alleged  to  have  bi  i  n  bo  liberally  1" 

IIV  the  Directors,  il  i     tated  thai  tlii   exl  i  i  mom  )  »  is  paid  to  only 

I to)  i he  total  numbei  of  mi  and  this 

for  pei  ton, i Hi-  work  of  an  bxi  optional!)  dai u    i  haracter,    The 

,    ,v  is  Hlaleil  to  ha\  e  In  en  "le     Ii  ilfpi  tin)    pel    hi  111  .  and  BVOH 

tins  was  nol  granti  d  until  the  whole  bra id   to 

stop    work    in   order   I  o   obtain  rati        w  il  b 

.ii,  ,       ol    '1    to    13  of  the  mi  A  their  portion 

,    hi  '1  at  a  stipulated  time,  il  i    pointed  oul  thai 

thi   n  '.  en    si  bii  impi     Lbli  !  '  a  mad.  quatc  ra t 

|,,v,  and   i    prool     |    >      it  ia  »m«  work  the 


same  men  each  earned  £4  after  the  otter  of  £1  by  the  Directors 
had  been  declined.  Certainly  the  statements  at  present  before  us 
are,  to  say  the  least,  at  variance,  and  as,  so  far  as  we  remember, 
this  is  the  first  time  in  which  the  men  in  the  union  have  been  at 
serious  difference  with  their  employers,  it  would  be  interesting  to 
learn  to  which  side  the  truth  really  belongs. 

Tiverton. — In  connection  with  a  proposal  to  purchase  their 
undertaking  from  Messrs.  .1.  Heathcote  and  Co.,  the  proprietors  of 
the  local  gas  company,  a  somewhat  heated  discussion  took  place  at 
the  last  meeting  of  the  Town  Council.  The  proposal  was  opposed 
in  the  interests  of  electric  lighting,  and  was  ultimately  deferred  for 
further  consideration  to  a  date  not  fixed. 

Toxtkth. — It  is  stated  to  be  the  intention  of  the  District  Council 
to  apply  for  a  licence  to  supply  electric  current  within  their  district. 

Transvaal. — It  will  be  remembered  that  in  1801  those  re- 
sponsible for  the  management  of  Moodie's  Gold  Mining  and 
Exploration  Company  decided  to  put  down  plant  for  the  gene- 
ration and  distribution  of  power  on  their  property.  In  November 
of  that  year,  Mr.  Lewis  Cousens  prepared  plans  and  quantities 
for  the  work.  Little  progress  was  made  with  the  scheme  until 
June,  1893,  when  it  was  officially  announced  that  electric  power 
would  be  available  by  January,  1894.  In  May,  1894,  it  was 
announced  that  the  current  would  be  ready  for  supply  in  August, 
and  now  dissatisfaction  is  expressed  that  the  completion  of  the 
installation  seems  as  far  off  as  ever.  It  was  proposed  to  supply 
this  power  at  £20  per  horse-power  per  annum.  This  arrangement 
was  again  modified  ;  but  the  la'est  report  is  that  a  much  higher 
figure  will  have  to  be  paid.  The  whole  business  appears  to  be 
badly  managed  by  the  Moodie's  Company,  if  the  BqrberUm  Hitrofd 
is  to  be  believed. 

Ulverston. — The  first  work  after  the  election  of  Chairman  of 
the  new  Rural  Distiict  Council  was  to  undo  what  had  been  done  by 
the  Council's  predecessors  in  the  electric  lighting  matter.  The 
Council  have  rejected  the  report  presented  on  the  subject. 

Valuation  of  Machinery. --Those  interested  in  the  subject  of 
the  quinquennial  re-valuation  of  machinery  which  takes  place  in 
1895  are  recommended  to  apply  to  the  Machinery  Users'  Associa- 
tion, 8,  Laurence  Pountney-hill,  Cannon-street,  E.C.,  and  16, 
Deansgate,  Manchester,  for  information. 

Wakefield. — The  City  Council  have  received  a  notification  from 
the  Cathedral  authorities  intimating  their  intention  of  lighting  the 
Cathedral  by  electricity,  and  asking  for  particulars  concerning  the 
electric  lighting  scheme  for  the  city.  Mr.  Robert  Hammond  has 
discussed  with  the  Electric  Lighting  Committee  his  report  on  the 
subject,  and  it  has  been  decided  that  the  Committee  shall  visit 
and  inspect  several  of  the  principal  electricity  works  in  operation 
in  England. 

Walsall. — As  mentioned  in  our  last  issue,  at  Monday's  meeting 
the  Town  Council  discussed  the  tenders  sent  in  by  Messrs.  Thomas 
Parker  (Limited),  the  Callender  Company,  and  Mr.  11.  Gough,  for 
work  in  connection  with  the  electric  lighting  scheme.  The  Town 
Clerk  read  correspondence  from  the  Electric  Construction  Com 
pany,  in  which  the  Company  complain  that  they  have  been  un- 
fairly passed  over  by  the  Council,  who  had  not  given  them  an 
opportunity  of  sending  in  an  amended  tender.  The  Chairman  of 
the  Company  pointed  out  that  in  restarting  the  electric  trams  the 
Company  had  been  largely  influenced  by  the  understanding  that 
the  Corporation  were  favourably  considering  their  tender  for  the 
electric  lighting  works.  After  some  discussion  the  tenders  above 
referred  to  wore  accepted.     It  was  further  deeidid  to  raise  £15,000 

on  account  of  the  loan  of  £19,000  sanctioned  by  the  Local  Govern- 
ment Board  for  electric  lighting  purposes. 

WiMiKliMKiiK.      The   District    Council    have  agreed   to  give  their 

con  .Mt  to  the  application  of  the  Windermere  <  lomp  my  tor  a  Pro- 

\  isional  I  hder. 

Wni  \  i  en  wirros.  In  reply  to  a  request  for  information  regard- 
ing the  supply  oi  electric  current,  the  Mayor  said  thai  it  had  been 
considered  unwise  to  commence  the  supply  until  everything  was 
quite  ready,  bul   regretted  to  lay  thai  n  short  time  ago  when  they 

were  about   t  0  make  tests  of    the  work,   Mr,    I ."»  is,  their   electrical 

engineer,  mel  with  an  accident  which  would  lay  him  up  for  se\  oral 
weeks,  bul  they  had  engaged  another  engineer  to  make  the  tests, 

and  these  were  now  being  made. 


CITY  OF  LONDON    ELECTRIC    LIGHTING   COMPANY     LIMITED.      The 
return  of  thi    I  led  December  31, 1894, 

Sale  of  •  urrcnl  63,181  againsl 

I 
£26.0f>:'  '  Hd.     othei 

• 

•     I  ■       '-J      |  i  :,,!.,  ]  26, 
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COMPANIES'    MEETINGS     AND    REPORTS. 


Eastern  Telegraph  Company  (Limited). 

The  following  is  the  report  of  the  Directors  foi    the  half-year  ended 
September  30,  1894,  to  be  presented  to  t  lie  forty  fifth  half-yearly  ordinary 
general  meeting,  to  be  held  at  Winchi     e     li   u  e,  50,  Old    Broad 
London,  on  Thursday  ncx1-.  the  24th  inst.,  at  one  o'clock  : 

The  revenue  for  the  six  months  ended  September  30, 1894,  amounted 
to  £362,557.  2s.  5.1.,  from  which  are  deducted  £97,533.  0s.  9,1.  for  tlie 
ordinary  expenses  and  £43,709.  12s.  5d.  for  expenditure  relating  I"  repairs 
iiml  renewals  of  cables.  &c,  during  the  half-year.  After  providing 
£4,815.  0s.  9.1.  for  depreciation  of  spare  cable.  £1.158.  19s.  4d.  due  to  re- 
valuation of  currency  assets,  and  £5,458.  7s.  9d.  for  income  tax,  there 
remains  a  balance  of  £209,902.  Is.   5d.,  to  which  is  added   £2.001.  8s.  2d. 

brought  from  the  preceding  half-year,  making  a  total  available  bala> f 

£211.903.  9,-.  7d.     From  this  balance  there  have  been  paid  - 

Interest  on  debentures  and  debenture  stock    £27,571     0    7 

pividend  on  Preference  shares  20,296    7    0 

Two  interim  dividendsof  2s.  6d.  per  share  each  on 

the  ordinary  shares 100.000     0     0 


£147,867    7    7 
After   carrying  £4,860.  5s.  6d.   to  the  reserve  fund    for   maintenance 

ships,    there   remains   a   balance  of   £59,175.   16-.   6d.,   which  is   carried 

forward  to  the  next  account. 
The  revenue  includes  £22,687.  8s.  6d.  dividends  for  the  half-year  U] 

tlie  Company's  shares  in  the  Bastern  and  South  African,  the  Black  Sea, 

the  Direct  Spanish,  and  the  African  Direct  Telegraph  Companies. 

Two  of  tlie  Directors,  the  Most   Hon.  the  Marquis  of  Tweeddale,  and 

Sir  Albert  J.  Leppoc  Cappel,  K.C.I. E.,  retire  by  rotation  at  this  meeting. 

and,  being  eligible  offer  themselves  for  re-election.     The  auditors,  Messrs 

Deloitte.    Hever.   Griffiths  and  Co.,  and  Messrs.  Welton,  Jones  and  Co. 

retire  ami  offer  themselves  for  re-election. 


Anglo-American  Telegraph  Company  (Limited). 

The  following  is  the  report  of  the  Directors  to  the  ordinary  general 
ha'f-yearly  meeting  of  the  proprietors,  to  be  held  at  Winchester  Souse, 
50,  Old  Broad  street.  London,  on  Friday  next,  the  25th  inst.,  at  two  o'clock  : 

The  total  receipts  from  July  1  to  December  31,  1894,  including  the 
balance  of  £1,173.  8s.  5d.  brought  forward  from  the  last  account, 
amounted  to  £148,837.  4s.  7d.  This  sum,  however,  is  subject  to  revision, 
as  the  financial  result  of  the  judgment  given  in  favour  of  this  Company 
against  the  Paris  and  New  York  Telegraph  Company  cannot  yet  Vie  deter- 
mined. The  traffic  receipts  show  a  decrease  of  £6,948  as  compared  with 
the  corresponding  period  of  hist  year. 

The  total  expenses  of  the  half-year,  including  the  repair  of  cables,  &c, 
a.  shown  by  the  revenue  account,  amounted  to  £55,85i.  18s.  5d.,  being  a 
decrease  of  £3.399. 0s.  lOd. 

The  Directors,  under  the  powers  conferred  upon  i  hem  by  the  Articles 
of  Association,  have,  before  declaring  the  net  profit.-,  set  apart  the  sum  of 
£12.000  to  the  renewal  fund,  leaving  a  balance  of  £80.985.  6s.  2d. 

Interim  quarterly  dividends  of  9s.  per  cent,  on  the  Ordinary  stock,  and 
18s.  per  cent,  on  the  Preferred  stock,  were  paid  on  November  1st  last 
absorbing  £31,500.  leaving  a  balance  of  £49,485.  6s.  2d.,  out  of  whirl,  the 
Directors  recommend  the  proprietors  to  declare  final  dividends  of  14s.  per 
cent,  on  the  Ordinary  stock,  and  £1.  8s.  per  cent,  on  the  Preferred  sioi  k, 
amounting  to  £49.000,  making  a  total  distribution  for  the  year  ended 
December  31.  1894.  of  £2.  2s.  per  cent,  on  the  Ordinary  stock,  "and  £4.  4s. 
per  cent,  on  the  Preferred  stock,  leaving  £485.  6s.  2d.  to  be  carried  foi  ward 
to  the  next  account. 

The  Company's  repairing  s.s.  "Minia"  has  been  engaged  during  the 
pa.-t  half-year  in  the  repair  of  the  "  Northern  "  and  "  Southern  " — 
Placentia,  the  "Tricore,"  "Rantem,"  and  "Du.xbury"  cables.  She  has 
also  been  employed  by  the  Direct  United  States  Cable  Company  and  the 
Western  Union  Telegraph  Company  for  the  repair  of  cables  belonging  to 
those  companies,  the  payments  for  which  appear  in  the  revenue  account. 

Two  Directors  of  the  Company,  the  Most  Hon.  the  Marquis  of  Tweed- 
dale  and  Mr.  Charles  Burt  retire  at  this  meeting,  and,  being  eligible, 
offer  themselves  for  re-election  :  as  also  do  the  auditors,  Mr.  Joshua  Dean 
and  Mr.  John  (lane.  I'.f'.A. 


Direct  United  States  Cable  Company  (Limited). 

The  following  ii   the  report  of  the  Directors  for  the  iix  month    ended 
December  31,  1894,  to  be  presented  at  the  thirty-fifth  ordinal;. 
meeting  of  the  Company,  to  beheld  at  Winchester  House    No.  1 
Old  Broad     rect,  E.C.,  on  Friday  next,  the  25th  inst,  at  one  o'clock:— 

The  revenue  for  the  half  year  ended  December  31.  1894,  after  deduct- 
ing out-payments,  amounted  to  £38.342.  8s.  4.1.,  as  compared  with 
£41.051.  19<.  Hi!,  for  the  corresponding  period  of  1893,  being  a  dii 
of  £2.709.  lis.  7d.  against  the  half-year  under  review.  The  woi  king  and 
other  excuses  for  the  same  period,  including  income-lax,  bul  exclusive  of 
f  repairs  of  cable,  amounted  t"  £19.024.  6s.  3d.,  leaving  a  balance  of 
£19,318.  2s.  Id.  as  the  net  profit,  making,  with  £1.031.  17s.  2d.  bi 
forward  from  the  previous  half-year,  a  total  of  £20,349.  19s.'  3d.      for  the 

corresponding  period  of  1893,  the  working  ex] aj   i  othei  p 

amounted  to  £19,059.  16s.  Ed.     Interim  dividends  of  2s.  per  share  foi   the 
,|U.irler  en. led  September  30.  1894  (paid  October  24,  1894),  and  of 
share  for  the  quarter  ended  December  31. 1894  (payable  January  26,  I 
together  amounting  to  £12,142.  have  been  declared,  and  after  -etC 
£3,400  pending   -<>tt|ement  ol   disputed   tccounts   with   othei   ti 


companies,    and    £3,000   to   the  reserve   fund   account,   the   balance  of 
£1,807.  19s.  3.1.  on  the  revenue  account  has  been  carried  forward. 

1  Hiring   the  period    undei    review   repairs  have  bad    to  be   made  of  the 
Company'    shorl  section  of  cable  ai  a  cosl  of  £1,611. 13s.  2d.,  which  has 
been  debited   to  the  reserve  fund  account   ..    heretofore,   the  balai 
which,  with  the  addition  of  interest,  profit,  and  the  amount  set  asidi 
revenue  ai  count,  now  amount.-  to  £288.205.  2s.  1.1. 

The  Directors  record  with  deep  regrel  the  death  of  their  esteemed  col- 
league, Mr.  Charles  Meara,  which  occurred  at  Antwerp  on  Novembei  16th 
last,  It  is  not  intended  at  present  to  till  up  the  casual  vacancy  thus 
occasioned  in  the  Board. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &C. 

INDUSTRIAL    INVENTIONS    DEVELOPMENT    COMPANY     LIMITED).— 

This   C pany   was  registered    on   January   9,  1895,  with   a  capi'al  of 

£50,000,  in  £1  .-hare.-,  to  enter  into  an  agreement  made  between  this 
Company  and  F.  I..  Rawson  for  the  purchase  of  an  interest  in  certain 
invention-  therein  mentioned,  and  to  carry  on  the  business  of  bankers, 
capitalists,  financiers,  concessionaires  and  merchants.  The  first  Directors 
are  to  be  appointed  by  the  subscribers  to  the  Memorandum  of  Association. 
Registered  office,  88.  Queen  Victoria  street,  London,  E.C. 

LLANELLY  ELECTRIC  LIGHT  AND  POWER  COMPANY  LIMITED  - 
The  annual  returns  of  this  Company,  made  up  to  November  10,  1892, 
November  10,  1893,  and  November  i6,  1894,  were  recently  tiled.  Only  7 
"  A  "  -hares  were  taken  up  out  of  a  capital  of  £15,000,  divided  into  10 
"A"  and  14,990  "  B"  shares  of  £1  each.     No  calls  have  as  yet  been  made. 

LYNTON    AND  LYNMOUTH  ELECTRIC  LIGHT  COMPANY    LIMITED  . 
The  statutory  return  of  this   Company,  made  up   to  December  20tb.  has 
been  filed.     The  nominal  capital  is  £8.0C0,  divided  into  l.OCO  £5  per  ( 'ent. 
Preference  shares  of  £1  each,  and  7.000  Ordinary  shares  of  similar  value  : 
but  only  8  of  these  have  been  taken  up.  no  calls  luving  been  made. 

SPANISH  TELEPHONE  COMPANY  ; LIMITED).— The  statutory  return  of 
this  Company,  made  up  to  November  27th,  has  been  filed.  The  whole 
nominal  capital  of  £16,000,  in  £10  shares,  has  been  issued  as  fully  paid  to 
Messrs.  A.  Riifferand  Sons,  of  39,  Lombard-street,  London,  K.C.,  or  their 
nominees,  in  part  consideration  for  the  sum  of  £32,0C0  agreed  to  be  paid 
for  the  share  capital  now  issued  of  and  in  the  Compania  Peninsular  cle 
Telefonos.  the  remaining  £16.000  being  paid  in  £5  per  cent,  debentures. 

TAYLOR  AND  TUCKER,  ART  METAL  COMPANY  LIMITED— The  an- 
nual return  of  this  Company,  inade  up  to  December  17th,  was  recently 
filed.  Out  of  a  nominal  capital  of  £5,000,  in  £1  shares,  4,400  have  been 
subscribed  for  and  allotted,  and  the  full  amount  has  been  called  and  paid 
on  each. 

TELEGRAPH  IMPROVEMENT  COMPANY  LIMITED).  The  aunual  return 
of  this  Company,  made  up  to  December  28th,  was  recently  filed.  The 
I  lompany  has  a  nominal  capital  of  £100.000.  in  £1  shales  :  bul  the  actual 
capital  consists  of  15,000  .-hares  which  have  been  issued  as  fully  paid,  and 
six  share-  which  have  bad  the  full  amount  paid. 


CITY    NOTES. 


CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  LIMITED).— The 
accounts  of  tin.-  Company  for  the  half-year  ended  December  31st  show  a 
balance,  after  providing  fur  the  debenture  interest  and  the  full  dividend 
of  5  per  cent,  on  the  Preference  shares,  sufficient  to  allow  the  payment  of 
a  dividend  on  the  Consolidated  Ordinary  Stock  at  the  rate  of  1]  per  cent, 
per  annum,  carrying  forward  a  balance  of  £950.  The  dividend  for  the 
corresponding  period  last  year  was  at  the  rate  of  3  per  cent,  per  annum, 
wi  h  £1,063  forward.  The  traffic  returns  of  this  Company  for  the  week 
ended  January  13th  were  £1.001,  as  against  £951  ill  the  corresponding 
period  of  1894,  being  an  increase  of  £50.  The  total  receipts  for  the 
half  year  amount  to  £2.GC5,  as  against  £1.941  for  the  corresponding  period 
of  1893,  an  increase  of  £64. 

CROMPTON  AND  CO.  (LIMITED).— Subscriptions  have  this  veek  been 
invited  for  £100,000  Five  per  Cent.  First  Mortgage  Registered  Debentures 
in  this  Company.  The  trustees  for  the  debentu'e  holders  are  Major-Gen. 
Sir  F.  Richard  Pollock  and  Mr.  Samuel  Pope,  Q.C.  The  price  "f  issue  i- 
par.  payable  £10  on  application,  £10  on  allotment,  £40  one  month  after 
allotment,  and  £40  two  monllis  after  allotment.  The  debentures  are  . 
payable  at  par  on  January  1,  1920,  bul  may  be  paid  at  the  option  of  the 

i  1 pany  any  lime  after  April  1.  1900.  at   six   months   notice   at  £105  per 

bond    0!  at  any  time,  at  six  months'  notice,  al    £110  per  bond.     The  pro 
refers  to  the  establishment  ..f  the  Company  in  1878  as  a  private 
rporation  under  limited  liability  in  1888,  and 
that   the  further  capital  now  asked  for  is  required  to  meel  the  growth  of 

tni     .  .Hid   for  i  be  paying  off  of  cm'  nog  First  and  Second  M 
Debentures  amounting  to  £80,000     The  assets  of  the  Company    withoul 

taking  into  ac. inni   patent    "i  1  will  are  certified  by  the  uuditors  of 

the  C pany,  Messrs.  J.  II.  Duncan  and  I  ■■    a    of  the  value  of  £262,688, 

and  for  the  past  six  years  the  average  profits  have  amounted  to  £10.320 
:  am,  after  writing  ..If  foi    the    i\  years  £10,492  foi   depreciation. 
The  li  i-  were  -  pern  il  on  Monday  last    and  i  losed  on  Wednesday. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.- The  traffic  receipts  of 
this  railway  for  the  week  ended  13th  inst.  amounted  to  £866.  The 
amounl  foi  the  corresponding  week  last  year,  £665. 

WE3TERN    AND    BRAZILIAN    TELEGRAPH    COMPANY    (LIMITED! 
This  Company's  traffi.    receipl    foi    the  »cek  en. led  January  1Kb    aftei 
deducting   17  per  cent,  of   the   gross  receipts   payable  to   the    I 
i   .nite.l  .  were  £3,624. 
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COMPANIES' 


SHARE        LIST. 


La«t 
Divi- 
dend. 


Previous  Price 

Week's  Price,     Wednesday, 
Jan.  9.  Jan.   16. 


Kate  per 

Cent. 
Yielded. 


Dividend  Due. 


£1,012.880 

£2,903,500 

£'2.0113,560 

£184,600 

130,000 

£75,000 

10,000,000 

16,000 

6,000 

1'2,931 

6,000 

C". 

60,710 

400,000 

7ii,.i,i,i 

£1,297,837 

£102,100 

250,000 

£320.000 

£62,700 

£95,100 

£300,000 

£200,000 

180,227 

180,012 

150,000 

£190,000 

17,0.10 

37,548 

£100,000 

£100,000 

11,839 

3,381 

15,609 

£210,1 

30,000 

£150,000 

88,321 

31,563 

4,669 

£80,000 

64,248 

33, 12 

33,129 

£171,900 

£214,800 

$1,211,000 

£106,000 


44,000 
224,850 
171,504 
4S4,597 

15,000 

15,000 

110,234 

1,000,000 

58  1 

£146,733 


40,000 

40,000 

£100,000 

II  0  0 

£67,400 

lu.ilOil 
45,000 
111,000 

49,1 

£]  iO.OOO 
0,452 

59,  KM 


90,000 

20  I 

12,139 

I  ' 

12,845 



i  1,993 
16,000 
20,000 

87,  I  ■'! 

.i    i(i    o 

41,098 

i  10,000 


0,296 

126,000 


Stock 
stock 
Stock 
100 
£10 
£100 
S100 


£10 
Stock 

£10 


ISO 
6/0 
*Z 
3/0 


8/0 
10^ 

18 

10^ 

4)2 
2/0 
2/6 

ez 


4/0 
35/0 
5/0 


10/0 
2,d. 


62 
3/4 
4j% 
1/0 
6% 


6/0 

4)2 


1/6 

«z 


III., 


TELECRAPHS. 

Anglo- American    

Do.      Preferred 

Do.      Deferred    

•African  Direct  Teleg.  i%  Deb.  (Reg.  &  Bearer).. 
Brazilian  Submarine 

*  Do.      5  per  Cent.  Bonds  (2nd  Series,  1906)  .. 

Commercial  Cable  Capital  Stock    

Cuba  Submarine   

Do.      Preference  10  per  Cent 

Direct  Spanish  (full}'  paid)  

Do.      Preference  10  per  Cent 

Do.      4}:  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    J 

Eastern     xii 

Do.      6  per  Cent.  Preference xd 

Do.      4  per  Cent.  Mort.  Debenture  Stock 

*  Do.      5  per  Cent.  Debentures,  1899 

Eastern  Extension   xd 

Do.      4  per  Cent.  Debenture  Stock 

*  Do.      5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900... 
"Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 

*  Do.      42  Mortgage  Debentures,  1900  (regd.)  . 

*  Do.      4%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1SS3  issue 

Indo-European 

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

Pacific  European  Tel.42  Guar.Debs."  Red"  1942 

Reuter's  

•.Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred 

Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910    . . . 

Do.      6%  Mort.  Debs.,  Series  "B"  1910- 

Western  Union  72  1st  Mort.  (Building)  Bonds  .. . 

Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid) 

Consolidated  Telephone  Const,  &  Maintenance 

Oriental  Telephone  and  Electric  (fully  paid) 

National . .     ^.  „ 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      6  ;  Cumulative  2nd  I'ref.  (fully  paid) 

Do.      5  £  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  i\%  (red.)  

United  River  Plate 

Do.      6  per  Ceut.  Debenture  Stock  (red.) 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.      6%  Cumulative  Pref.  (fully  paid) 

Do.      ;■     Debenture  Stock  (red.) 

Electricity  Supply  C".  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      5  per  Cent.  Debentures,  1900 

TTouse-to-House  Electric  

Kensington  &  Knightobridge  El.  Light  (fully paid). 

Do.       1st  I'ref.  Ciiinulativ,'  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply .  ..- 

Mil  i. .[ml i inn  Electric  Supply  (fully  paid)    

I),..      H  ;  Debs.  (Bonds  of  £10,  £20,  and  £40)xd 

Kottlng  Mill  Electric    

st.  James  and  Pall  Mall 

Do.     7  per  Cenl    Preference 

Westminster  Electric  Supply  (fully  paid)  


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 

Brush  Blectri  isj  Engineering   

Do.      0  per  Cenl.  I'n  l.  V.u  Cumulative  

1      Do.      4)  per  Cenl    I 'flfl 

Crompton  and  Co..  7  per  Cent.  Cumulative  Pref.. 

i.ii  on  '  id     1  "I  I  nlted       

I  Invi    I    'i    imary  (IM  paid)  .. 

Electric.  Con  iti  notion   

Do.     7  per  Cent.  Cumulative    Pi  1 

rii p Depo ilttng  - 

'<  H  in    Cables(fuTlj  paid)    

India  Bubbi  r,  Qntta  Pi  n  b  1  &  ,  «  orks  

Do.      ij  per '     it.  D  ,1896  

International  Okontte  Ordinary 

i> '.      -  pei  '  'Hi    Pi.  1.  i.ii.  ■■ 

'  I  5S,  paid) 

'     i  ■ 

Do         per  Cent.  Bond  

u Hi. in"  an  1  '  ,,  ,1,11 

Do       Pref ei  I j  paid)    

\V      I       M  ,,y 

Do,  1 


RAILWAYS  AND  TRAMWAYS. 

Hi  1.  ndoi i  ■ 

hi.      1 

1     

Do     E     Preferenci  

Do     1    Di  b  nture  


"61 
21, 


J 

n 

♦ 

si  1 


to) 

74» 


1112       114? 
Sj  91 


16* 

221 


n 


6? 
51 


61  61 


8)  0) 


l.J  <l| 

I 

1  .        IS) 

11"      11 


111 
6J 


4'J 
7S, 
71 


201 

41 


161 


161 

22} 


lj  21 


U 
"1 


161 


IS] 


4  It     4 

I.  U  I 
4  17  7 
4     i  11 


S     4  0 

4  14  4 

4   14  4 

3  14  9 

3  10  8 

4  18  8 
3  13  5 


3  17 


6  0  10 

4  17  10 

7  ie  10 

5  '«  8 

6  0  0 
4  10  1 
4    7  6 


4  19  11 
3  15  0 
3  15    0 


Jan.,  Apr  ,  July,  Oct. 


January  and  July  . 
Mar.,  June,  Oct.,  Dec. 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October  - 


Jan.,  Apr.,  July,  Oct. 


May  and  November 
February  &  Augmt 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July    . 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  aud  October  _ 

January  and  July  .. 
March  &  September 
January  and  July  . 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  aud  November 
March  &  September 


May  and  November 

Yearly   _  . ... 

June  and  December 


January  and  July  _ 

June  and  Dec  mher 

January  and  July  _ 
June  and  December 


March  A  September 
January  and  July  _ 


February  .t  August 
March  A  Beptombei 


December  and  June 


March  and  July  „ 
January  and  July 


May  And   November 
May  and  November 

.UiM.tM  and  July  .. 


In  ,  id-  11I  ding  the  field  Oil  thll  lOOUrity,  allowance  has  been  made  fol  accrued  Interest,  but  Ml  for  redemption, 
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NOTES. 


In  his  second  Cantor  lecture  on  "  The  Electric  Arc,"  Prof. 
S.  P.  Thompson  discussed  the  crater  as  a  source  of  light. 
The  proportionality  between  the  candle-power  and  the  area  of 
the  crater  visible  from  any  given  direction  was  described,  and 
a  diagram  of  the  results  of  some  experiments  by  Mr.  J.  D.  F. 
Andrews  was  exhibited.  These  experiments  seemed  to  show 
that  the  area  of  the  crater  is  rigidly  proportional  to  the 
current.  Connecting  this  with  the  candle-power,  the  lecturer 
pointed  out  that  the  candle-power  should  be  directly  propor- 
tional to  the  current.  Under  ordinary  circumstances,  where 
current  and  resistance  are  concerned,  the  energy  developed  in 
the  conductor  is  proportional  to  the  square  of  the  current. 
But  in  the  arc  there  is  no  true  resistance,  but  a  back  electro- 
motive force,  and  the  energy  is  proportional  to  the  product  of 
the  amperes  into  the  back  volts,  and  is  therefore  proportional 
directly  to  the  cm-rent.  There  is  a  general  impression  that 
twice  the  current  gives  more  than  twice  the  light;  but  whether 
this  impression  is  wrong,  or  whether  either  Mr.  Andrews' 
photometry  or  current  measurement  was  liable  to  error, 
remains  to  be  settled  by  further  experiment.  The  last  diagram 
in  Mrs.  Ayrton's  article  this  week,  and  the  formula  constructed 
from  it,  go  to  show  that  the  area  of  the  crater  is  not  simply 
proportional  to  the  current. 


Touching  on  the  comparative  merits  of  alternating-  and 
continuous-current  ares,  Prof.  Thompson  made  a  very  guarded 
statement,  which  it  is  impossible  to  refute.  Given  the 
right  kind  of  carbons  and  suitable  mechanism,  it  is  absurd 
to  suppose,  he  says,  if  the  energy  be  spent  rightly,  that 
there  can  be  any  difference  in  the  light  given  out  by  the  two 
systems  ;  the  idea  that  any  such  difference  exists  in  the  use  of 
glow  lamps  was  completely  demolished  by  the  experiments  of 
Profs.  Ayrton  and  Perry.  This  diplomatic  pronouncement 
does  not  go  far  towards  "  settling  "  the  question.  It  contains 
a  hint  that  any  comparative  experiments  ought  in  common 
fairness  to  deal  with  the  kind  of  carbons  and  type  of  lamp 
which  have  by  experience  proved  to  be  best  in  each  case. 
Colza  oil  and  paraffin  could  not  be  tested  satisfactorily  with 
the  same  burner  and  the  same  wick.  There  is  a  touch  of 
irony  about  the  small  detail  of  spending  the  energy  rightly 
in  each  case ;  one  might  say  that  an  old-fashioned  "  A 
Gramme"  would  be  as  efficient  as  the  best  modern  dynamo  if 
only  this  condition  were  observed.  We  believe  that  there  is 
a  wide  field  for  the  use  of  alternate-current  arcs  in  shops, 


public  buildings  and  some  kinds  of  factories  ;  the  effect  would 
be  even  better  than  an  inverted  continuous-current  lamp  in 
certain  cases.  A  mean  must  be  found  between  a  short  arc  in 
which  the  carbons  get  in  each  other's  way  and  the  long  arc 
which  hums,  and  the  purple-banded  arc;  but  these  details 
come  within  the  first  two  preliminary  items  of  carbons  and 
mechanism.  The  difficulty  that  has  to  be  faced  is  the  prac- 
tical extinction  of  the  arc  between  each  alternation.  During 
no  inconsiderable  part  of  the  whole  time  during  which  the 
arc  is  being  used,  the  carbon  points  are  not  white  hot ;  it  is  no 
exaggeration  to  say  that  for  one-half  of  the  time  the  Light  is 
comparatively  small.  This  surely  is  not  the  way  of  spending 
the  energy  rightly.  An  arc  cannot  be  over-run,  but  it  ought 
to  be  run  up  to  the  usual  degree  of  brightness,  and  if  this 
degree  is  not  maintained  it  seems  that  the  efficiency  must  be 
smaller. 


In  commenting  on  Mrs.  Ayrton's  article  on  the  Electric  Arc 
last  week,  we  remarked  that  the  early  stages  which  are  passed 
through  by  an  arc  a  few  minutes  after  it  has  been  struck  have 
never  been  intentionally  investigated.  We  are,  however, 
glad  to  find  that  although  the  behaviour  of  the  arc  during 
these  early  stages  necessitated  the  rejection  of  a  large  number 
of  experiments  which  were  carried  out  before  their  abnormal 
nature  was  realised,  this  behaviour  has  been  investigated  and 
will  be  discussed  in  a  future  part  of  these  articles. 


The  theory  of  phosphorescence  propounded  nearly  half  a 
century  ago  by  Prof.  Stokes  has  recently  received  a  beauti- 
ful experimental  corroboration  at  the  hands  of  Prof.  Dewar. 
Sir  George  Stokes  regarded  phosphorescing  bodies  as  so  many 
optical  transformers ;  those  popularly  known  as  fiuorescing 
substances  occasionally  transforming  up,  but  strictly  phos- 
phorescent materials  all  transforming  down;  that  is  to  say, 
converting  the  short  non-luminous  rays  into  light.  Prof. 
Dewar,  in  the  course  of  his  investigations  on  the  strange 
behaviour  of  matter  at  the  uncomfortably  low  temperature  of 
-200  C.  or  thereabouts,  found  that  all  manner  of  substances, 
photographic  plates  amongst  other  things,  phosphoresced 
when  exposed  to  this  worse  than  Arctic  cold.  This  being 
so,  it  was  obvious  from  Stokes'  theory  that  photographic 
materials  when  phosphorescing  should  not  photograph. 


On  Friday  evening  last  a  Royal  Institution  audience  was 
treated  to  the  spectacle  of  a  photographic  paper  being  held 
within  a  few  feet  of  an  arc  lamp  and  gently  brushed  awhile 
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with  liquid  air  and  coming  out  unspotted  from  the  experi- 
ment ;  at  any  rate,  so  far  as  the  portion  kept  at  the  tempera- 
ture of  boiling  air  was  concerned,  the  rest  of  the  paper  being 
of  the  rich  brown  tint  so  well  known  to  ordinary  temperature 
photographers. 

Prof.  Dewar  is  now  engaged  with  Capt.  Abney  in  making 
some  quantitative  experiments  on  the  connection  between 
photographic  activity  and  temperature.  At  present  it  would 
seem  as  if  only^20  per  cent,  of  the  original  photographic 
activity  were  available'at  —  200°C.  With  points  obtained  in 
the  curve  all  the  wayTfrom,  say,  +1001'.  to  —  200°C,  extra- 
polation may  be  resorted  to  with  some  degree  of  confidence. 
Will  it  reveal  the  existence  at  absolute  zero  of  absolutely  no 
photographic  action,  as  it  has  already  revealed  that  of  abso- 
lutely no  electrical  resistance?  Extrapolation,  provided  the 
points  on  the  curve  are  sufficiently  numerous,  and  provided  the 
curve  itself  does  not  show  any  marked  tendency  to  abnormal 
curvature  as  the  temperature  becomes  excessively  low,  is,  it 
seems  to  us,  scientifically  almost  as  satisfactory  as  actual 
experiment  at  —  27i°C,  and  considerably  safer  for  the  com- 
munity. Electric  lighting  companies  have  recently  been  held 
to  be  public  nuisances,  inasmuch  as  they  create  vibration. 
Cannot  the  law  courts  per  contra  safeguard  the  public  against 
the  impending  annihilation  of  vibration  ? 


It  is  satisfactory  to  notice  a  growing  disposition  on  the 
part  of  the  Press — the  independent  section  of  it  at  least 
— to  examine  with  a  critical  eye  the  falling  revenue 
of  the  Post  Office  telegraph  service — or,  more  correctly, 
the  rising  deficit  which  it  exhibits  unfailingly  year  by 
year.  A  few  weeks  ago  The  Times  had  a  long  article  largely 
devoted  to  this  subject  and  last  week  Engineering  followed 
on  with  a  fuller  show  of  figures  in  illustration  of  the  seeming 
contradiction  of  a  constantly  increasing  business  with  a  corre- 
sponding decrease  of  profit.  The  rivalry  of  the  telephone 
has  sometimes  been  made  responsible  for  part  of  this 
result ;  and  the  falling  off  in  the  number  of  metropolitan 
messages  in  the  last  few  years  is  no  doubt  attributable  to  that 
cause.  But  this  falling  off  has  not  been  general  throughout  the 
country;  on  the  contrary,  the  grand  total  increases  year  bj 
year  with  uninterrupted  certainty,  though  not  to  the  same 
extent  as  formerly.  One  would  like  to  know  how  ii  come 
about  thai  this  augmentation  of  business  is,  with  equal  cer- 
tainty, always  attended  with  :i  diminution  ol  in  i  "a  in  and  it  is 
disappointing  to  find  that  neither  of  thi  well-informed  journals 
above  Darned  i    able  to'thrcn  any  light,  on  the  problem. 


Both  papei      refei    m    of   di  approval   to  the  Press 

tai  iff,  di  ci  ibi  d  bj  oni   of  thi  m  a    "  ludicrou  Ij  inadi  q 

and  h\  the  otl    r  a    i ed  i     angi  mi  oi   much  needing 

n  vision,     I  lot  b  undi  i  tat<  th   ca  e  bj  i  rroneously  sup] 
that   Prei     rate    i  ale  onl)  at   night,  and  bj  the  unwarranted 
a    umption   that,  bu    foi  Pn     Jmi     iges,  1  be  wires  would  be 

111 tupied.     That  i    ob\  ion  lj  not     I  I  Ordinary  and 

traffic  during  thi   □  ihli  .  i i  I 

i<e  i.|m  ii  .iiv  imablj  Foi   re 

munerativi    work.     \\  by  the  Press    hould  I  Used     for 

that  i  .in      ,ii  th,   i    pens    oi  thi    tele,  raph,  by 


being  allowed  to  fill  up  all  the  remaining  time  with 
telegrams,  at  the  net  rate  of  a  penny,  for  what  other  people 
are  charged  sixpence,  is  only  to  be  explained  by  the  Post  Office 
being  a  branch  of  the  political  machine  whose  course  is  made 
smooth  by  newspaper  lubrication.  This  is  one — and  only 
one — of  the  financial  consequences  to  the  telegraph  of  its 
affiliation  with  the  Post  Office.  To  be  quite  fair  the  Post 
Office  ought  to  credit  its  adopted  child  with  the  money  thus 
wasted  for  its  own  particular  benefit.  Eor  similar  reasons  the 
loss  on  free  railway  telegrams  ought  not  to  fall  on  the  tele- 
graphs— for  assuredly  it  was  not  in  the  interests  of  the  tele- 
graph service  that  the  railways  received  and  have  been  allowed' 
to  increase  the  enormous  bribe  which  this  concession  implies. 
After  all,  however,  these  items,  large  as  they  are,  do  not 
account  for  the  total  and  growing  losses.  It  is  evident  that 
either  too  little  is  charged,  or  too  much  is  paid,  for  the  work 
performed,  all  round — and  this  also  for  reasons  pertaining. 
strictly  to  the  Post  Office,  not  to  the  Telegraph  Department. - 
It  has  always  been  our  opinion  that  the  State  telegraph- 
would  pay  well  enough  if  the  State  chose  to  let  it  pay.  The 
State  does  not  so  choose,  and  there  is  am,  end  of  it ;  but  the 
fault  ought  not  to  be  laid  on  the  telegraph. 

Because  an  electric  furnace  will  produce  a  compound  of 
calcium  and  carbon  which,  when  acted  on  by  water,  will 
generate  a  hydrocarbon  already  the  illuminating  basis  of  coal- 
gas,  it  by  no  means  follows  that  there  is  any  commercial, 
value  in  the  process.  The  article  which  we  reprint  from  the- 
Journal  of  the  Franklin  Institute  this  week,  on  "  A  New  Pro- 
duct of  the  Electric  Furnace."  is  the  only  one  we  know  of  which 
makes  any  attempt  to  state  the  cost  of  the  new  process  of 
making  acetylene  gas.  The  attempt  may  be  an  unbiassed,  but 
it  certainly  is  not  a  satisfactory  one.  What  about  capital 
charges,  depreciation,  repairs,  &c. '?  Are  all  these  to  be 
lumped  together  under  the  item  ''Labour,  &c.  .  .  ,  $2.50  "  ?' 
If  the  figures  given  in  the  article  prove  anything,  they  show 
that  2,O00lb.  of  acetylene  (CJEL)  can  not  be  generated  by  this 
process  for  $37.  Still  less  can  the  gas  be  distributed  and 
carried  to  the  burners  for  anything  like  this  -mall  sum. 


There  has  been  an  altogether  premature atti  mpt  to"boom" 
this  new  process  for  making  the  well-known  acetylene  gas; 
and  most  extraordinary  statements  about  it  have  been  tYeeh 
circulated.  A  lecture  dealing  with  the  subject  was  rcccnth 
delivered  bj  Prof.  V.  B,  Lewis  before  the  Society  of  Arts. 
The  statement  which  he  made  that  a  5-c.ft.  burner,  con- 
suming pure  acetylene,  can  develop  -It'  O.p.  is  to  be  balanced 
by  the  important  considerations  of  the  in  hu  explosive  and 
poisonous  nature  of  this  gas,  as  well  as  the  fad  that  it 
would  nevi  r  do  to  distribute  it  commercially  in  the  pure 
state.  Moreover,  heavj  hydrocarbon  ga  i  .  like  acetylene, 
are  tin   verj   basis  of  smoky  Barnes,  and  thej    require  to  be 

diluted    with  other  gases  in   order  to    burn  cleanly.      We   are 
surprised  that  our  usually  cautious  and  reliable  contemporary, 
irnal  oj  Oat  Lighting,  should  have  ventured  to  i  srpn 
llv  in  favour  of  this  bighlj  tentative  and 
undeveloped  prooess.     For  ourselves,  we  look  upon  thi 
of  development  as  being  little  past  thai  of  lab     itorj 
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ment ;  and  consider  it  highly  premature  to  talk  of  its  com- 
mercial applications  as  is  being  so  widely  and  incautiously 
done.  — i — 

We  alluded  some  months  ago  to  the  absurdity  of  the  fori  igrj 
system  of  trying  to  stimulate  the  evolution  of  valuable  inven- 
tions by  the  offer  of  ridiculously  inadequate  pecuniary  rewards. 
But  the  criticism  does  not  apply  to  the  modest  prizes  offered 
for  puri  -search  work,  although  the  results  have  not 

as  a  rule  been  more  encouraging  in  one  ease  than  in  the  other. 
The  Committee  who  drew  up  the  regulations  of  the  Elihtj- 
Thomson  competition  are,  however,  to  be  congratulated  on 
having  elicited  two  valuable  contributions  to  contemporary 
science,  the  nature  of  which  is  summed  up  in  the  precis  of  their 
report  to  be  found  elsewhere  in  the  present  issue. 


Portsmouth. — Difficulties  have,  we  understand,  occurred  in 
connection  with  the  insulation  of  the  oil  transformers.  On 
this  account  M.  Ferranti  has  voluntarily  extended  his  guarantee 
and  responsibility  for  a  sufficient  period  to  permit  of  everything 
being  put  in  a  through  state  of  efficiency. 

Junction  Box  Explosion. — An  explosion  occurred  last  week  at 
the  bottom  of  St.  James's-street,  London,  opposite  the  Thatched 
House  Club.  It  was  accompanied  by  a  loud  report,  and  the 
heavy  iron  lid  of  a  manhole  was  blown  some  distance  in  the  air, 
and  fell  on  the  footpath.     Xo  one  was  near  at  the  time. 

Government  Telegraphy. — The  twenty-fifth  anniversary  of 
the  transfer  of  the  telegraphs  to  the  State  will  be  celebrated 
on  Monday  next  by  a  dinner  in  the  Whitehall  Rooms.  The 
Postmaster-General  will  preside,  and  several  Cabinet  Ministers, 
as  well  as  other  distinguished  guests,  are  expected  to  be  present. 

The  Storage  Battery  Litigation. — The  Chloride  Electrical 
Storage  Syndicate  inform  us  that  the  litigation  pending  between 
themselves,  the  Electrical  Power  Storage  Company,  and  the 
Electric  Construction  Company  has  been  settled  on  mutually 
satisfactory  terms,  and  that  they  continue  to  make  and  sell 
"  Chloride  "  batteries  as  heretofore. 

"Electrical  Discovery." — This  is  the  title  of  a  fortnightly 
publication  of  Messrs.  W.  P.  Thompson  and  Co.,  the  well-known 
patent  agents  of  High  Holborn.  The  design  of  the  publishers 
is  to  give  "  early,  accurate,  and'complete  information  on  patents 
relating  to  electrical  inventions."  A  journal  of  this  kind  should 
prove  of  use  to  all  interested  in  electrical  patenting. 

Institution  of  Junior  Engineers. — The  tenth  anniversary 
dinner  of  the  Institution  of  Junior  Engineers  is  to  be  held  to- 
morrow evening  at  the  Westminster  Palace  Hotel.  The  Presi- 
dent, Mr.  A.  Siemens,  takes  the  chair,  and  Major-General 
Webber,  C.B.,  Sir  A.  K.  Kollit,  M.P.,  and  Profs.  W.  E.  Ayrton, 
J.  A.  Ewing,  George  Forbes,  and  John  Perry  are  expected. 

The  Wearing-away  of  Trolley-Wires. — According  to  the 
Elektrotecfaiisehe  Zeitschri/t,  Herr  Hefner  von  Alteneck's 
opinion  is  that  the  wearing  away  of  trolley  wires  is  not  due 
to  electrolytical  action  caused  by  damp  weather,  as  has  been 
suggested,  but  is  due  to  the  formation  of  sparks  caused  by  the 
imperfect  contact  of  the  conducting  wire  and  trolley- wheel. 

The  City  of  London  Electric  Lighting  Company's  New  Engi- 
neer.— Mr.  Frank  Bailey  has  been  appointed  engineer  to  the 
City  of  London  Electric  Lighting  Company,  and  Mr.  J.  Cecil 
Bull,  the  Secretary,  has  taken  over,  as  well,  the  duties  of  Com- 
mercial Manager.  .Mr.  Frank  Bailey  will  retain  his  position  as 
engineer  to  the  Metropolitan  Electric  Supply  Company. 

Cable  Interruptions  : —  Date  of  Interruption. 

Lat.i.  Nov.  27,  1894. 

Teneriffe Uee.  26,  1894. 

Dec.  51,  1894. 

Pernambuco— Ceara  Ian.  12,  1895. 

Jan.  14,  1895. 

Jan.  14,  1895. 

L        It  Jan.  22,  1895. 

"  James  Watt  "  Dinner  in  Glasgow. — Last  Saturday  being 
the  159th  anniversary  of  the  birth  of  James  Watt,  the  occasion 
wascelebrated  by  a  dinner  given  in  Glasgow  by  the  Institu- 


tion of  Engineers  and  Shipbuilders  in  Scotland.  The  company 
was  representative  of  the  engineering,  shipbuilding,  and  manu- 
facturing interests.  Mr.  John  Inglis,  president  of  the  institu- 
tion, occupied  the  chair,  and  he  was  supported  by  Lord  Kelvin. 
Glow  Lamps. — In  a  recent  issue  La  Semaim  Eleclrique 
makes  the  announcement  that  the  Societe  Franraise  des 
Charbons  has  succeeded  in  making  high  candle  power  high 
efficiency  glow  lamps  with  pure  graphite  filaments.  According 
to  this  authority  these  lamps  start  at  about  17  watts  per 
candle,  and  last  about  500  hours,  the  watts  per  caudle  at  the  end 
being  2-2.  We  understand  that  these  lamps  are  on  the  market. 
Electric  Traction  on  the  Three- Wire  System. — Mr.  W.  C. 
Gotshall  writes  to  the  Electrical  Engineer  of  New  York  to  the 
effect  that  the  Union  Depot  Railroad  Company  have  been 
operating  for  some  time  on  the  three-wire  system,  having  the 
farthest  and  heaviest  section  on  this  system.  Some  very 
interesting  results  have  been  obtained,  and  the  company  is 
delighted  with  them.  As  the  Union  Depot  Company  operate 
some  250  cars,  the  importance  of  its  success  to  the  company 
can  readily  be  seen.  Preparations  are  now  being  made  to 
establish  it  permanently  and  so  change  the  rest  of  the  system. 
Continuous  Current  from  the  Alternating  Arc— Mr.  R.  J. 
Feather  states  in  the  Electrical  Engineer  of  New  York  that 
while  doing  some  experimental  work  recently  he  placed  the 
end  of  an  ordinary  bar  magnet  near  an  alternating  arc,  and 
found  that  it  repelled  the  arc  in  such  a  manner  as  to  make  a 
flame  on  both  sides  of  the  magnet,  and  upon  putting  a  pair  of 
electrodes,  connected  with  an  ordinary  galvanometer,  into  the 
two  flames,  he  obtained  a  unidirectional  current ;  upon  revers- 
ing the  electrodes  in  the  arc  flames  it  also  reversed  the  current 
flowing  through  the  galvanometer.  We  thus  have  a  form  of 
"commutator"  for  obtaining  direct  from  alternating  current, 
though  hardly  one  of  any  practical  use. 

Research  Fellowship. — The  executive  committee  of  the  City 
and  Guilds  of  London  Institute  have  awarded  the  first  Salters' 
Company's  Research  Fellowship,  for  the  encouragement  of 
higher  research  in  chemistry  in  its  relation  to  manufactures, 
to  Mr.  Martin  0.  Foster,  Ph.D.,  F.C.S.  Mr.  Foster  was  a 
student  at  the  City  and  Guilds  Technical  College,  Finsbury, 
during  three  sessions  (1888  to  1891),  and  subsequently  gra- 
duated Doctcr  of  Philosophy  at  the  University  of  Wiirzburg. 
For  several  months  he  has  been  engaged  in  investigating  some 
new  derivatives  of  camphor  in  the  research  laboratory  of  the 
City  and  Guilds  Central  Technical  College,  and  by  the  aid  of 
the  Salters'  Company's  Research  Fellowship  he  proposes  to 
pursue  this  line  of  work. 

The  Trolley  Strike  at  Brooklyn.— The  situation  at  Brooklyn 
remains  unchanged.  The  street  car  officials  are  unable  to 
move  the  cars,  even  under  the  protection  of  the  militia  and 
police.  Men  from  outside  who  offer  their  services  are  either 
coaxed  or  scared  away  by  the  strikers.  Accordiug  to  a  Reuter 
cablegram,  the  linemen  have  finally  obeyed  the  order  of  the 
strike  leader  to  quit  work,  and  600  of  them  joined  the  move- 
ment yesterday  morning.  The  militia  are  now  using  search- 
lights to  detect  wire-cutting,  most  of  which  is  done  in  the 
early  morning.  Owing  to  the  refusal  of  the  companies  to 
submit  the  dispute  to  arbitration,  popular  sympathy  is  entirely 
with  the  strikers.  Subscriptions  have  been  received  from 
many  labour  unions,  and  one  theatre  will  give  a  benefit  on 
behalf  of  the  men. 

Electric  Railway  Bills. — Among  the  Bills  which  have  been 
passed  by  the  Examiners  on  Standing  Orders  of  the  House  of 
Commons  without  opposition  are  the  Loudon,  Walthamstow, 
and  Epping  Forest  Railway,  and  the  City  and  South  London 
Railway  Bill,  to  extend  the  railway  authorised  in  1890  and  to 
raise  £30,000  additional  capital.  On  Wednesday,  Mr.  Thorns, 
Examiner  on  Standing  Orders,  dealt  with  the  allegations  of  the 
memorial  of  the  London  Tramways  Company  against  the  Loudon 
County  Council  Bill  authorising  the  County  Council  to  work 
tramways  when  acquired  by  them.  The  Examiner  said  ho  could 
not  sustain  the  allegations.  The  Standing  Orders  were  then 
declared  to  have  been  complied  with.  Among  other  Bills 
which  passed  the  Examiner  without  opposition  is  the  Bill  for 
constructing  an  electric  railway  from  Finsbury  Park  to  Moor- 
gate-street. 
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Light  Railways. — The  Iron  and  Coal  Trades  Review  states 
that  Mr.  M.  Madden,  the  retiring  manager  of  the  Midland  and 
Great  Northern  Joint  Railway,  speaking  at  a  dinner  given  in 
his  honour  at  Spalding,  on  January  21st,  referred  to  light  rail- 
ways, and  expressed  the  opinion  that  they  would  do  a  good 
deal  for  that  district  in  the  future.  By  light  railways  they 
would  be  able  to  open  up  their  marshes,  and  for  the  conveyance 
of  the  agricultural  produce  of  the  district  they  would  be  of 
great  advantage.  He  thought  that  the  Government  insisted 
upon  unnecessary  equipment  on  some  lines,  and  said  that  their 
lines  in  Lincolnshire  did  not  require  the  same  equipment  as  the 
main  lines.  For  that  district  they  wanted  lines  maintained  at 
a  less  expense  than  those  upon  which  every  signal  box  cost 
£300  a  year. 

The  General  Electric  Company's  Glow  Lamp  Factory. — 
The  Electrical  Engineer  of  New  York  gives,  in  its  first  issue  of 
the  present  year,  an  excellent  description  of  "  The  Making  of 
an  Incandescent  Lamp"  as  carried  out  at  the  factory  of  the 
General  Electric  Company  at  Harrison,  N.J.  The  glow  lamp 
is  apostrophised  as  "  the  very  essence,  the  soul,  of  incandescent 
lighting,  around  which  all  other  details  of  current  production 
revolve,  as  satellites  to  a  central  sun."  Amongst  the  interest- 
ing items  chronicled  by  the  writer  of  the  article  we  note  that 
at  the  Harrison  works  the  mercury  is  raised  in  the  pumps  by 
means  of  an  Archimedean  screw,  which  is  hermetically  sealed 
in  a  cylindrical  case,  and  driven  by  a  shaft  projecting  through 
the  ends  of  the  cylinder. 

Electricity  at  Crewe  Works. — Lord  Kelvin  distributed  the 
prizes  to  the  successful  students  at  the  Mechanics'  Institute, 
Crewe,  on  Friday  night  last.  Mr.  F.  W.  Webb,  chief  mecha- 
nical engineer  of  the  London  and  North-Western  Kailway,  pre- 
sided. In  the  course  of  his  address  Lord  Kelvin  emphasised 
the  great  value  of  technical  training,  not  only  because  it  helped 
young  men  to  earn  a  livelihood,  but  for  the  pleasure  and  inte- 
rest it  would  give  them  in  their  work.  He  said  that  in  going 
through  their  great  works  at  Crewe  that  day  he  had  seen 
things  which  he  should  never  forget.  He  was  much  struck 
with  the  great  electrical  developments  which  were  going  on. 
He  himself  took  an  intense  interest  in  electricity,  and  it  had 
been  the  greatest  possible  pleasure  to  him  to  see  electrical 
science  become  a  great  auxiliary  in  the  work  of  mankind.  He 
did  not  suggest  it  as  probable,  but  it  was  possible,  and  it  was 
a  subject  for  inquiry  and  consideration,  that  electric  dynamos 
might  supersede  steam  in  the  working  of  their  trains.  Were 
that  to  come  to  pass  he  did  not  think,  from  what  he  had  seen, 
that  the  occupation  of  Mr.  Webb  or  of  Crewe  workmen  would 
be  gone.  The  motto  of  Crewe  was  "  Never  behind,"  and  he  did 
not  think  they  would  be  behind  in  any  such  development.  Mr. 
Weill),  replying  to  Lord  Kelvin's  remark,  said  that  if  ever  the 
London  and  North- Western  Railway  Company  wanted  a  train  to 
run  by  electricity  they  had  only  to  give  instructions,  and  he 
would  undertake  that  it  should  be  ready  in  two  months. 

Influence  of  Potential  on  Confluent  Jets. — Certain  obscure 
phenomena  connected  with  the  mingling  of  two  masses  of 
liquid  are  dealt  with  by  Ilerr  E.  Kaiser  in  the  current  number 
ol  Wiedemann' t  Annalen.  Two  soap  bubbles  or  two  jets  of 
water  when  brought  into  immediate  juxtaposition  will  not 
always  mingle  at  once,  and  sometimes  they  will  not  do  so  at 
all.  Impurities  in  the  water  or  soap  solution  will  encourage 
fusion,  and  so  will  a  difference  of  potential.  Whether  the 
influence  of  the  latter  may  bo  explained  on  the  supposition  of 
sparks  breaking  down  the  layer  of  air,  is  a  question 

which  has  been  answered  in  the  affirmative.    But  Hen-  Kaiser's 
experiments    tend    to  show   that    in  reality  the  difference  of 
potential   simply  increases  the  pressure  on  the  intorvenn       ail 
and    forces  it,  out    at    the    side,    thus   diminishing    the  distance 

'■  the  two  surfaoes  down  to  the  radius  of  molecular 
action,  lie  suspended  a  circul  \x  film  ol  Terquem's  sugar  soap 
solution  in  a  wire  ring  by  a  delicati  prii  balance  and  brought 
a  Iml. Mi  to  bear  a  The  film  and  bubble 

were  placed  m  electric  connection  through  their  supports,  and 
differences  of  potential  due  to  1,  2,  3  and  1]     were 

tently   introduced.      With    the    61m  bed    the 

time  nece    ary   for   fusion    was    ibo  ads   with    no 

diffen  m  il  th  one   1 1  iniell,  and  0'  i 


with  two.  With  more  Daniells  fusion  took  place  instantly, 
and  the  films  burst  in  most  cases.  The  displacement  of  air 
from  between  the  films  was  studied  by  the  aid  of  the  Newton's 
rings  formed  between  them.  The  rings  widened  out,  rapidly 
at  first,  then  more  slowly,  and  the  mingling  was  heralded  by 
the  appearance  of  the  grey-blue  of  the  first  order.  A  difference, 
of  potential  simply  accelerated  this  process. 

A  Winter  Thunderstorm. — Mr.  G.  J.  Symons,  F.R.S.,  writes 
to  The  Times  of  yesterday  as  follows  : — 

Sib, —  In  other  countries  winter  thunderstorms  are  common  ;  but  in  this 
country,  when  during  a  snow  shower  there  is  vivid  lightning  and  loud 
thunder,  many  persons  look  upon  it  as  unprecedented.  It  is  unusual,  but 
that  is  all.  If  I  am  not  mistaken,  there  has  already  been  one  English 
house  wrecked  by  lightning  this  year  :  and  this  morning  we  had  a  short, 
Bharp  storm  in  London  with  hail  and  snow.  The  storm  must  have  been 
extremely  low  in  the  atmosphere  and  very  near  this  house,  for  the  time- 
interval  (that  is,  the  interval  between  seeing  the  lightning  and  hearing  the 
thunder)  was  extremely  short.  The  times  of  the  lightning,  of  the  thunder, 
the  time-interval,  and  the  duration  of  each  peal  of  thunder  were  as 
follows  : — 


Ligh  t .n 

mg. 

Thunder. 

Time  interval. 

Duration  of 
thunder. 

II.      M. 

s. 

H.     M.        s. 

— 

9     46     45 

— 

— 

9    52 

10 

9    52     12 

2  sees. 

8  sees. 

9     53 

8 

9    52     11 

3  sees. 

7  sees. 

9     53 

37 

9     53    40 

3  sees. 

5  sees. 

9     53 

56 

9    54      0 

4  sees. 

3  sees. 

9     54 

56 

9    55      1 

5  sees. 

29  sees. 

9     56 

30 

9     56    33 

3  sees. 

14  sees. 

Adopting  the  usual  approximate  rule  that  sound  travels  a  mile  in  five 
seconds,  we  see  that  all  these  flashes  occurred  within  a  mile  of  this  house, 
and  most  of  them  within  about  half  a  mile.  There  was,  as  usual,  a  sharp 
rise  of  the  barometer,  0'49in.  in  about  ten  minutes,  a  fall  of  5deg.  in  tem- 
perature, while  the  hail  and  snow  when  melted  yielded  just  0"10in.  water. 
It  was  very  soon  over,  and  by  lO'lO  a.m.  the  sun  was  shining  brightly. 

The  churches  of  St.  Bride,  Fleet-street,  St.  Clement  Danes, 
and  St.  Stephen,  Westminster,  were  struck  by  lightning  during 
Wednesday's  storm,  but  no  great  damage  was  done.  At  St. 
Clement  Danes  the  storm  started  the  peal  of  bells  in  the 
belfry,  and  at  St.  Stephen's  the  lightning  ran  down  the  con- 
ductor and  fused  an  iron  gas-pipe,  igniting  the  gas. 

They  Do  These  Things  Better  Elsewhere.— By  a  coincidence 
we  have  just  received  a  copy  of  a  lecture  on  "  The  Evolution 
of  a  Switchboard,"  delivered  at  Wisconsin  by  Mr.  A.  V.  Abbot, 
the  title  singularly  resembling  that  of  Mr.  Kingsbury's 
Paper  read  last  night  at  the  Institution  of  Electrical 
Engineers.  At  the  end  of  the  American  lecture,  curves  are 
given  indicating  the  time  consumed  during  the  various 
periods  occupied  by  typical  connections.  Two  curves  are  given, 
the  full  line  relating  to  calls  originating  and  completed  in  the 
same  exchange,  while  the  dotted  line  shows  corresponding 
calls  which  are  trucked  to  an  external  office.  The  horizontal 
axis  is  devoted  to  the  time  in  seconds  occupied  by  the  various 
operations  required  to  complete  a  connection.  The  record 
starts  with  the  fall  of  the  drop,  two  seconds  being  required 
for  the  operator  to  insert  the  answering  plug  ;  six  seconds 
are  required  to  complete  the  test  to  Bee  whether  the  line 
is  engaged,  and  at  the  end  of  ten  seconds  the  operator 
has  inserted  the  test  plug.  From  10  seconds  to  32  seconds,  or 
a  period  of  22  seconds,  areoooupied  in  oalling  the  desired  sub- 
scriber. From  32  to  132  secouds  are  usually  occupied  by  con- 
versation, while  from  130  to  Ml  seconds  are  oooupied  in 
disconnecting  and  in  restoring  the  apparatus  by  the  operator. 
We  cannot  help  comparing  this  with  our  experience  of  the 
London  service  on  Wednesday  last.  To  communicate  with  this 
office  from  Brompton  road  oooupied  just  about  an  hour.     The 

Brst  half  hour  was  occupied  IU  Waiting  for  a  through  line — 110 
Fault,  probably,  Of  the  operator  Having  got  through,  we 
asked   that    someone  in    another    room    should    he  asked  to  come 

to  the  telephone,  and,  in  the  interval,  without  the  irritating 
inquiry  "  have  you  finished  "  the  line  vi  Che  operator 

at  the  Brompton  end  appeared  to  do  hi  i  'ore  oonnec 

tion,  but  did  not  BUOCeed  until  about  another  half  hour  had 
elapsed.  Wo  admit  that  the  London  service  is  improving, 
lull    there  IS    still   loom   for    a    little    nine    de\  elopinent ,  for  our 

experience  of  this  week  is  not  unprecedented. 
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ELECTROMAGNETIC  THEORY.— LXIII.* 

I'.Y    OLIVES    HEAVISIDE. 

(( Continued  from  }  age 

%  243.  Tin  i  i     imj  le  ease  in  which  substantially 

the  same  process  obtains  as  in  the  last  example.  Superficially 
considered,  the  problem  of  the  effect  of  a  terminal  condenser 
in  modifying  the  action  of  an  impressed  force  on  a  cable  is 
entirely  different  from  thai  of  the  effect  of  a  terminal  resist- 
ance. Yet  there  is  a  very  close  analogy.  Thus,  let  the 
terminal  arrangement  be  a  condenser  of  permittance  s.  Its 
equation  is  C  =  spY,  so  its  resistance  operator  is  (*/))_1.  Put 
this  for  Z  in  equation  (18).     Then 


V 


1  + 


sp\. 


(23) 


'giV  1+1 

,  R  /  aq 

if  ii=s'S,  or  that  length  of  cable  whose  permittance  equals 
that  of  the  cond(  user,  and  q  is  as  before. 

Now,  to  show  the  analogy  with   the   effect  of  a  terminal 
resistance,  put  Z  =  »-  in  (12),  making 


(24) 


C0  = _,      or      rC0= _. 

r+L  1  +  ,1- 

q  bq 

if  /'  =  r/R,  or  that  length  of  cable  whose  resistance  is  the  same 
as  the  terminal  resistance  in  the  changed  problem. 

Comparing  (23)  with  (24),  we  see  that  the  operational  solu- 
tions are  of  the  same  form,  only  differing  in  the  changed 
constant,  a  becoming  6.  So,  if  they  are  equal,  we  see  that  the 
potential  at  the  beginning  of  the  cable  due  to  the  impressed 
force  runs  through  the  same  course  when  the  condenser  is 
interposed  as  the  current  (multiplied  by  r)  does  when  a 
resistance  is  interposed. 

To  obtain  the  effect  at  a  distance  requires  in  both  cases  the 
introduction  of  the  same  operator  e^1*.  Consequently,  we 
know  that  the  course  of  the  potential  throughout  the  whole 
cable  in  the  condenser  problem  is  the  same  as  that  of  the 
current  in  the  resistance  problem,  due  to  the  same  impressed 
force,  which  may  be  any  function  of  the  time.  And,  we  do 
not  need  to  algebrize  the  solutions  in  order  to  predict  this 
result. 

Perhaps  some  people  will  say  (as  usual)  that  they  do  not 
like  "algebrize''  ;  that  it  is  un-English,  &c,  &c.  People  are 
always  saying  something.  What  is  more  important  is  that  a 
word  to  express  the  idea  of  conversion  from  operational  to 
algebraical  form  is  much  wanted,  and  that  "  algebrize  "  seems 
to  answer  the  purpose  very  well.  Similarly  we  might  say 
that  we  logarize  a  number  when  we  take  its  logarithm,  and 
delogarize  it  when  we  find  the  number  whose  logarithm  it  is ; 
and  so  on. 

When  e  is  a  steady  force,  beginning  when  i  =  0,  we  may 
algebrize  (23)  in  two  ways  as  before,  and  I  will  do  it  rather 
fully  now,  merely  remarking  that  the  work  can  be  done  at 
sight  after  a  little  practice  by  using  equations  (A)  and  (B), 
extended  in  the  latter  case  to  fractional  degrees,  a  matter  to 
be  considered  later.  Thus,  to  obtain  a  convergent  solution, 
expand  the  operator  in  descending  powers  of  aq  by  division, 
making 

(25) 


\       aq     aq       <<  7  / 


Here  the  even  powers  of  q  involve  complete  integrations,  to  be 
done  by  (B)  at  sight.  The  odd  powers  involve  complete  in- 
tegrations performed  upon  /~H,  with  limits  0  and  t.    Thus, 


V°=(1+/S'  V  +-> 


(' 


■  ) '  , 

Jo, 

where  A  =  RS«2,  which  is   a    time  constant.     Also,  we  know 
already  that  p~H  =  2(//-)*,  so  (26)  is  converted  to 

w-      ,   G)+4G)v... 


(26) 


•27, 


*  This  series  of  articles  is  a  p  irtioa  at  Vol.  If.  of  Mr,  Haavisidc's  work 
on  "  Electromagnetic  Theory."     All  rights  of  reproduction  are  reserved. 


This  is  complete,  and  answers  well,  except  when  t  is  big,  so 
that  many  terms  have  to  be  used. 

To  get  the  alternative  solution,  expand  the  operator  in  (23) 
in  rising  powers  of  qa.     Thus, 


=  (1  -  </«  +  v'.r  -  ,f<r  +  .  .  . )  qae 


(28) 


0     1  +  qa 

Here  the  even  powers  of  q  contribute  nothing  (which  is  not  so 
simple  a  matter  as  it  looks),  so 

V0  =  (1  +  </« '  +  q'"'  +  fa?  +  .  .  .)qae.  (29) 

Here  we  have  to  find  qa  1,  which  is  known,  and  then  execute 
complete  differentiations  upon  it.     Thus, 

V,-«-i(l  +  *P  +  ftV  +  *V+  ...)  (£)*  (30) 

~  (£)'•{'-£♦>■•  (£-)'-'->•     <"> 

This  formula  answers  well  for  big  t,  and  also  when  t  is  not  so 
small  as  to  render  the  initial  convergency  insufficient. 

The  condenser  acts  like  a  short-circuit  at  the  first  moment, 
so  that  the  potential  at  the  beginning  of  the  cable  acquires 
the  full  value  <•  instantly.  It  then  falls  to  zero  as  the  con- 
denser gets  charged,  in  accordance  with  (27)  and  (31).  Of 
course,  the  cable  receives  the  same  charge  as  the  condenser ; 
that  is,  the  current  is  continuous  through  the  condenser  into 
the  cable,  according  to  Maxwell's  now  orthodox  theory.  But 
as  the  charge  spreads  itself  over  a  condenser  of  infinitely  great 
permittance,  its  density  attenuates  to  nothing,  so  that  V  =  0  is 
the  final  state  of  the  cable,  although  the  total  charge  is  finite. 
That  the  final  V  is  zero  is  also  to  be  seen  by  the  operational 
solution  (23),  when  we  put  p  =  0  in  it. 

§  244.  As  a  third  example,  let  the  terminal  arrangement  be 
an  inductance  coil.  For  simplicity,  let  its  resistance  be  zero. 
If  really  small  the  resistance  may  be  merged  in  that  of  the 
cable  itself  without  much  error,  and  this  is  allowable  when  we 
desire  to  exhibit  the  effect  of  the  inductance  alone,  which  is 
materially  different  from  that  of  a  resistance  or  a  permittance. 

The  terminal  Z  is  now  Ip,  so  that,  by  (13),  we  have 


1  + 


Kl')' 


l+(/2)3 


(32) 


if  fi  =  ljWS>,  a  constant.  It  is  quite  easy  to  obtain  the  con- 
vergent algebraical  solution.  Expand  in  rising  powers  of  rq, 
thus 


He/?)-*- (/<?r+(/?r- 


(33) 


Here  the  even  powers  of  q  involve  complete  integrations  on  1, 
and  the  odd  powers  complete  integrations  performed  upon 
(rq)-1,  so  there  is  no  new  difficulty.  To  ease  matters,  put  g 
for  RS/.     It  is  a  time  constant.     Thus  (33)  is  the  same  as 


1 


+  7^'  + 

(w) 


').,/-, 


J_+...), 

I'll')-'         I 


(34) 


\W     {91') 
-(    1  l 

W),;  i."/')'; '  (.''/'»" 

So,  using  (B)  in  the  second  line,  and  the  known   value  of 
p-*l  in  the  first  line,  we  obtain 

ijtt/ 


v-4«("YJi+M 

Xo~3V„J  '       ;,7.'.i 


9      5.7.9.11.13.15 


+ 


•} 

(35) 


((t/fff      (t/gf     (t/gf 

i"8~  ~Qr    1? -+••■,• 

It  is  not  laborious  to  calculate  the  curve  of  Y„  from  this 
formula,  at  least  up  to  t  =  5  or  6  timi  -  .<.  I  get  the  results 
in  the  following  table  : — 


t/'J 

i 

1 

2              3              4 

5     '     6 

Vo/e 

025 

0-603 

1-152        1-297        1-208 

1-07 

0-97 

The  inductance  stops  the  current  completely  at  first,  so 
that  V0  is  then  zero.    But,  later  on,  tl  if  the  current 

in  the  coil  causes  Y„  to  rise  above  its  final  pi  1  maneni 
which  i    e,  and  oscillate  above  and  below  it.     An  anal' 
heat  diffusion  would  need  somi  tched  to  illu 
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the  terminal  condition  and  the  inertia  it  brings  in.  A 
mechanical  analogy  is  plainer,  as  in  §215.  Have  a  long 
flexible  elastic  string  of  insensible  mass  suspended  from  fixed 
supports  in  a  viscous  medium  which  resists  the  transverse 
motion  of  the  string  with  a  force  varying  as  its  velocity.  Let 
the  string  be  first  in  equilibrium.  Then  apply  a  force  e  close 
to  the  fixed  end.  The  string  will  at  once  be  transversely  dis- 
placed to  a  distance  V„,  say,  proportional  to  e,  and  the  rest  of 
the  string  will  follow  suit  in  time,  but  without  any  vibration, 
owing  to  the  absence  of  inertia.  This  illustrates  the  case  of 
bo  terminal  inertia  in  the  cable  problem,  V0  becoming  e  imme- 
diately, and  V  becoming  e  everywhere  in  the  cable  later. 

But  next  attach  a  mass  to  the  string  at  the  place  of  appli- 
cation of  the  force,  close  to  the  fixed  end.  When  the  force  is 
applied  it  will  now  take  time  to  fully  displace  the  mass,  which 
will  then  swing  past  its  equilibrium  position  and  oscillate 
about  it.  The  attached  mass  corresponds  to  the  coil  in  the 
cable  problem.  The  above  table  shows  the  initial  rise  of  V0 
and  its  passage  beyond  the  value  <■  to  its  first  maximum,  and 
back  again  to  a  little  below  the  equilibrium  position. 

The  alternative  formula  is  more  difficult  to  obtain,  and  as 
its   derivation    from  the  operational  solution  involves  more 
advanced  ideas  than  have  yet  presented  themselves,  I  will 
merely  give  the  result  here.     It  is 
4e  -«*__  tJS 


V„  =  < 


COS- 

3  2;/ 


which  is  useful  in  the  later  oscillatory  part  of  the  phenome- 
non. The  period  is  ivr//  J3.  The  descending  series  must  be 
counted  up  to  the  smallest  term  ;  but,  of  course,  when  it  is 
close  to  the  beginning  of  the  series,  and  the  accuracy  of  cal- 
culation becomes  impaired  to  the  possible  extent  of  the  size 
of  the  smallest  term,  or,  more  likely,  to  the  extent  of  half  its 
size,  the  previous  convergent  series  should  be  employed.  Tbe 
oscillatory  function  in  (36)  arises  from  the  infinite  series  of 
even  powers  of  q  in  the  operator  when  expanded  in  rising 
powers  of  q,  a  matter  to  be  returned  to. 

In   equations  (16),   (17),  (18)   Z   should  be  regarded  as  r 
only,  although  it  admits  of  extension. 

§  244.  I  have  worked  out  the  above  examples  (except  the 
end  of  the  last  one)  in  a  manner  suited  to  one  who  has  not 
done  any  work  of  the  kind  before,  with  a  considerable  amount 
of  detail  in  the  transformations.  But  when  the  go  of  it  is 
ived,  the  transforming  work  may  be  simplified  by  atten- 
tion to  certain  rules  which  are  obeyed.  So  now,  before  pass- 
ing to  problems  of  an  elementary  kind,  concerning  the  propa- 
gation of  effecl  to  a  di  tance,  1  interpolate  some  explanatory 
remarks  about  operators  in  general,  and  then  on  the  practical 
manipulation  oipl,  &c. 

Observe,  in  the  above,  that  wo  first  obtain  the  operational 
ii.  and  thai   this  is  usually  easily  got  and  is  of  simple 
form — at  least  in  the  examples  used,  which  admii  of  general] 
sation.     Now,  the  operational  solution  is  i  braical 

nature  as  if  we  were  dealing  with 
merelj  conductive  circuii  .  onlj  replacing  the  resi  tances  con 
ci  rin  'l  n;.  the  appn  mci    opera tot   .    tough  treat 

ing  bhi  '   a    it  thej   weri      ill i   ;  that  is,  constants. 

ii  g    i  ing  mple,  ii   the  conden  u  r  were  a 

... 
then  ill'  i  irn    I  due  to  i  would 


(87) 


obviously,  and  thi  if  Z  would  be 

v„   .    zc0    _ 

Now.  iii  1 1  work  in  Hi.-  iame  waj .  v.  ith 

i  bed  to  /,  and 
.     Thej   an   the  function    ol  p,  the  t imi 
differen  i  itor,  w  bicb  taki    the  ] 

In, n      . 

tial  through  R  ii  ent.     tf  this 

/.( !  where  there  i  I  elecl  ric  and  ma| 


energy  concerned,  we  call  Z  the  resistance  operator,  because 
it  replaces  resistance,  and  reduces  to  one  in  steady  states. 
That  the  Z's  may  be  treated  as  resistances  may  be  seen  by 
considering  the  nature  of  the  well-known  problem  of  a  con- 
ductive mesh  of  wires.  We  have  an  equation  V  =  RC  for 
every  branch,  or,  more  generally, 

<'  +  V  =  RC,  (39) 

if  e  is  an  additional  impressed  force  therein.  If,  then,  we  sum 
up  along  any  path  in  the  mesh,  we  get 

2,+2V  =  2RC.  (40) 

But  2  V  is  zero  in  any  circuit,  so  we  have 

^(=2RC  (41) 

for  every  circuit  in  the  mesh.  This  being  the  case,  or,  more 
generally,  (40)  being  true  for  any  particular  path  in  the  mesh, 
there  is  only  one  thing  more  required  to  determine  C  in  all 
the  branches  due  to  all  the  e'a,  and  that  is  the  circuital  nature 
of  the  current  itself,  which  connects  together  the  values  of  all 
the  C's  meeting  at  a  junction,  and  makes  2C  =  0  there.  The 
problem  is  now  determinate,  and  the  algebra  of  simple  equa- 
tions enables  us  to  write  down  the  expression  for  the  current 
in  any  branch  due  to  the  impressed  force  in  the  same  or  in 
any  other  branch.  When  it  is  a  very  complicated  mesh 
determinants  are  useful ;  but  in  most  practical  problems  they 
are  a  useless  complication,  and  the  work  is  easier  without 
them,  and  is  more  instructive  from  the  physical  point  of  view. 
Now,  instead  of  the  branches  of  the  mesh  being  simple  con- 
ductors following  Ohm's  law  in  the  above  way,  let  them  be 
arrangements  storing  electric  and  magnetic  energy — that  is, 
arrangements  of  condensers  and  coils ;  but  still  such  that  the 
current  in  any  branch  is  the  same  at  both  ends,  and  such  that 
there  is  no  mutual  action  between  one  branch  and  another, 
though  there  may  be  mutual  action  between  the  constituents 
of  a  branch.  Clearly,  then,  the  currents,  though  now  variable 
with  the  time  when  the  forces  are  steady,  are  subject  to  identi- 
cally the  same  conditions  of  continuity.  But  the  equations  of 
voltage  are  changed.     We  now  have 

<+Y=ZC  (42) 

in  any  branch  where  Z  has  to  be  found  from  its  detailed  struc- 
ture.    Also 

^6'  +  2V  =  2ZC  (43) 

along  any  path  in  the  mesh,  and,  2  V  being  zero  in  a  circuit, 

2s  +  2ZC  (44) 
in  any  circuit  in  the  mesh.  There  is,  therefore,  a  complete 
formal  similarity  between  the  problem  of  merely  conductive 
circuits  and  the  general  one  involving  stored  energy.  Every 
R  becomes  a  Z.  The  equations  which  find  the  ("s  in  terms 
of  the  e'a  are.  therefore,  identically  the  same,  only  with  the 
R's  replaced  by  Z's.  These  equations  are  the  operational 
solutions.  So  the  rule  is,  work  out  the  given  problem  as  if 
the  independent  branches  were  mere  resistances ;  then  give  to 
the  Z's  their  actual  functional  expressions  in  terms  of  p 
and  constants;  the  result  is  the  operational  solution.  It 
follows  thai  anybody  can  work  out  electrical  problems  of  an 
advanced  nature  so  far  as  the  operational  solutions  are  con- 
cerned, I'-  com ii  algebra,  a    i  ted  bj  electrical  ideas.    Nor 

need  he  stop  there,  Eor  the  \er\  important  ease  of  simply 
i  variations  can  be  fully  investigated  bj  a  continuation 
of  the  algebra  from  the  operational  solution  to  the  algebraical. 
For,  when  a  single  simply  periodic  impressed  ■  acts  with  fre- 
quency »/2ir,  the  power  ol  p"  m  the  operators  is-;;'-';  so,  by 
ig  p    ni,  we  obtain  an  al  ilution  which  may 

hi    i    ignifies 
I,     n  i  .  ill  ii  full]  realised. 

imel  rical  method   an  involving  the  rota- 

tion   of  rectors    in  a    plane.      'I 
pi  incipalJ  f  illu  PI 

i  from  very 
simple  problem  ,  and  the  bard  thinking  ami  labour  required 
i,,  work  out.  r.  ill  .  I  1 1 >  .i Igebi aical  method,  on  the  other 
hand,  works  with  admirable  simplicity,  even  in  complicated 
problem  i.     It  is,  however,  on] 

)  which  we  .ire  n,. i  oonfii 

i,e  variation  |  functions  of  the 

!  the  operational  equations.     The  application  ol 
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operators  is  not  confined  to  condi  users  and  coils,  bul  i 

to  electromagnetism    in    general,  with   wav  i   ii 

and  dielectrics,  and  dissipation  in  space,  the  ultirj  tte  rei 

being  the  linear  nature  of  the  equations.  Nor  is  it,  confined 
tn  electrical  problems,  bul   applies  generally    to  the  mathc- 

al  sciences  involving  linear  equations,  and  car  I 
with  advantage  therein. 

Returning  to  the  mesh  before  considered,  if  a  branch  is 
itself  complex,  its  Z  must  be  got  by  properly  eliminating  all 
the  internal  Y's  and  C's,  so  as  to  lead  to  a  resultant  equation 
V  ZC,  where  V  is  the  voltage  on  and  ('  the  current  in  the 
branch  as  a  whole — that  is,  at  the  terminals.  J  Ui t  should 
there  be  mutual  influence  between  a  branch  and  some  other 
one.  a  further  generalisation  is  required,  which  presents  no 
difficulty  save  in  the  extra  work  involved,  which,  bowi 
still  of  the  same  nature  in  treating  \)  and  functions  of  p  as 
■  i  the  time. 

A  remark  should  be  made  here  about  the  figure  in  §242. 
The  impressed  force  is  put  between  the  '/■  and  earth.  It  is 
therefore  necessary  that  the  current  should  be  the  same  at 
both  ends  of  Z.  But  if  we  put  the  <  between  Z  and  the 
cable,  which  will  make  no  difference  in  the  state  of  the  cable 
in  the  examples  above,  we  can  attack  more  general  problems. 
For  Z  may  now  have  many  branches  ;  for  example,  a  com- 
plicated arrangement  of  condensers  and  resistances  like  the 
cable  itself.     Thus  we  shall  have 

Co=>y'+(ky  ('5) 

\SypJ  \SpJ 

when  e  is  put  between  two  cables,  E,  and  S,  being  the  constants 
of  the  new  one,  on  the  left  side.  If  R,/Si  =  BS,  the  current 
is  halved  by  the  substitution  of  the  second  cable  for  direct 
earth.  To  find  V0,  multiply  by  the  resistance  operator  of  the 
first  cable,  viz.,  by  (B/Sy)!.  To  find  Ylt  the  potential  of  the 
beginning  of  the  second  cable,  multiply  by  the  negative  of 
(Ei/S^i)-1,  the  resistance  operator  of  the  second  cable.  The 
changed  sign  is  necessary  on  account  of  the  current  being 
from  one  cable  to  the  other.  If  E,  S^B/S,  the  potentials  are 
.',('  and-J«.  But  in  general  they  will  not  have  the  same 
numerical  value,  though  V„  -■  Y,  =  c  always. 

It  should  be  understood  that  these  potentials  have  nothing 
indeterminate  about  them,  like  the  electrostatic  potential,  for 
they  are  really  transverse  voltages  in  the  dielectric  of  the 
cables.  They  are  proportional  to  the  displacement,  and  to 
the  charge,  so  that  the  diffusion  of  V  in  the  cables  i 
sentative  of  the  diffusion  of  the  charge  on  the  wires.  No 
constant  can  be  added  to  this  kind  of  V,  of  course,  in  our 
problems,  as  it  would  introduce  extra  energy,  having  no  con- 
nection with  our  impressed  force. 

( To  be  continued. ) 


MR.  CROMPTON'S  PRESIDENTIAL  ADDRESS  TO  THE 
INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

{Concluded  from  page  826.) 

There  is  another  development  of  the  use  of  electricity  for 
motive  power  to  which  I  think  your  attention  should  be 
directed.  The  President  of  the  Institution  of  Mechanical 
Kngineers,  in  his  address  to  the  mechanical  engineers  in  April 
of  last  year,  drew  attention  to  the  efficiency  that  we  claim  for 
electric  transmission  of  power  to  machine  tools,  and  compared 
it  with  the  efficiency  of  existing  systems.  I  have  Prof. 
Kennedy's  permission  to  use  his  address  as  a  means  of  carrying 
this  highly  interesting  problem  a  step  further.  He  said  that, 
"  in  any  given  factory  running  on  the  ordinary  system  there  is 
a  large  continuous  waste  of  power  due  to  the  running  of  the 
w  hole  shafting,  no  matter  how  many  or  how  few  are  at  work  ; 
under  such  conditions,  the  waste  work  in  shafts  and  belts  may 
well  be  25  percent,  of  the  average  useful  work,  and  the  distri- 
bution of  total  work  may  be  approximately — 

"  For  the  useful  work 100 

Wasted  in  belts 25 

Wasted  in  engine  friction    20 

145  " 


lie  compared  this  with  an  electric  transmission  as  follows: — 

i    eful  work 100 

1  i and  -l\  namos    24 

Wa  i  re  I  in  leads   2 

Waicd  in  engine  friction  20 
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so  that  he  shows  that  the  two  sets  of  figures  are  practically  the 
same  as  to  amount „< if  power  required.  I  think  that  the  cases 
where  the  comparison  would  work  out  on  such  equal  terms 
would  be  very  rare  indeed,  and  would  only  be  likely  to  apply- 
to  textile  or  similar  factories.  In  engineering  shops,  where  tin- 
time  during  which  each  machine  tool  is  standing  for  the  work 
to  be  fixed  is  very  large  compared  with  the  time  that  the  tool 
is  actually  running,  I  think  it  would  be  not  too  much  to  say 
that  in  most  such  shops  the  useful  hundred  horse-power  he 
gives  in  his  first  table  might  be  divided  by  three,  the  other 
losses  remaining  constant,  so  that  the  average  useful  effect 
throughout  the  day  is  not  as  100 ;  145,  as  given  by  him,  but 
rather  as  33;  78  ;  in  other  words,  the  average  efficiency,  instead 
of  being  68.',,  would  be  really  about  42  ;  but  in  such  a  case,  if 
electric  transmission  with  separate  electric  motors  for  each  tool 
be  used,  the  efficiency  can  remain  at  68,  as  before.  Therefore 
I  believe  that  the  cases  where  electric  transmission  of  power 
can  be  substituted  with  considerable  advantage  over  present 
systems  are  far  more  numerous  than  Prof.  Kennedy's  figures 
would  lead  us  to  suppose.  It  will  be  noticed  that  the  differ- 
ence between  my  assumptions  and  those  of  Prof.  Kennedy  lies 
chiefly  in  our  estimate  of  the  load  factor  of  each  of  the  tools. 

Several  times  when  addressing  you  here  I  have  used  the 
term  "  load  factor  "  to  denote  the  ratio  which  the  total  useful 
time  during  which  the  appliance  is  worked  discontinuous!)' 
bears  to  any  given  period,  whether  it  be  an  hour,  a  day,  or  a 
year.  As  you  know,  I  found  myself  compelled  to  investigate 
this  question  when  dealing  with  the  cost  of  electrical  energy  in 
my  Paper  before  the  Civil  Engineers ;  but  this  load-factor 
question  has  a  far  wider  application.  If  an  attentive  observer 
walks  round  a  factory  where  machinery  of  any  kind  is  being 
used,  and  takes  careful  note  of  the  relation  of  the  periods  of 
useful  work  of  each  machine  to  its  periods  of  idleness,  he  will 
be  struck  by  the  large  proportion  which  these  hours  of  idleness 
bear  to  the  hours  of  usefulness.  As  regards  the  machines 
themselves,  the  only  loss  caused  by  these  long  periods  of  idle- 
ness is  that  due  to  the  interest  on  the  money  invested  in  them  ; 
but  in  the  case  of  the  engines  which  drive  them  or  of  the 
transmission  devices,  such  as  shafting  or  belting,  in  addition  to 
the  loss  of  interest,  there  are  continuous  losses  due  to  the 
waste  of  power  and  cost  of  attendance  that  is  required  to 
keep  them  in  motion  at  the  required  speed  during  these  idle 
periods. 

This  matter  is  of  great  importance  to  us  electrical  engineers, 
for  of  all  methods  of  transmission  of  energy  that  now  exist, 
none  can  be  worked  with  so  little  waste  of  power  during  these 
periods  of  idleness  as  electrical  transmission.  I  have  already 
shown  this  to  be  the  case  where  the  source  of  power  is  obtained 
from  an  electric  supply  station,  and  it  is  certainly  the  same  in 
any  works  where  any  considerable  number  of  tools  are  required 
to  be  intermittently  driven. 

One  of  the  chief  difficulties  that  have  been  met  with  in 
replacing  the  muscular  energy  of  ourselves  or  of  animals  by 
that  of  the  forces  of  Nature  has  been  that  of  providing  a 
variable  ratio  between  the  two  factors  of  speed  and  torque  that 
is  necessary  if  we  have  to  obtain  from  a  constant  source  of 
energy  the  varying  duty  that  we  usually  demand  from  our 
muscles.  All  our  machine  tools  are  provided  with  a  few 
changes  of  the  speed  gear  which  forms  a  clumsy  approach  to 
this  requirement.  I  have  sought  in  vain  for  a  short  expression 
to  define  such  a  variable  gearing,  but  am  obliged  to  content 
myself  with  calling  it  "Speed  torque  ratio  gear."  In  all 
attempts  to  carry  this  out  mechanically  the  change  of  ratio  can 
only  extend  through  very  narrow  limits,  and  at  the  outside  four 
or  five  steps  in  the  change  of  ratio  can  be  given.  Mechanical 
engineers  for  many  years  have  been  looking  for  such  a  gearing 
which  will  vary  the  ratio  exactly  as  required,  and  not  by  steps. 
The  nearest  approach  to  this  has  been  by  two  reversed  cone 
pulleys  with  a  round  belt  of  constant  length  which  is  moved  or 
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retained  in  any  desired  position  by  a  fork  sliding  in  guides. 
Quite  recently  Mr.  W.  W.  Beaumont  has  introduced  a  mecha- 
nical variable  ratio  gear  which  is  a  decided  improve- 
ment ;  but  in  my  view  the  first  real  step  which  promises  to 
revolutionise  our  ideas  on  these  matters  has  been  the  working 
out  of  this  problem  in  the  electrical  portion  of  our  plant — i.e., 
in  availing  ourselves  of  our  really  flexible  connecting  rod,  elec- 
tricity itself. 

One  arrangement  of  this  kind  has  been  worked  out  in 
America  by  Mr.  Ward  Leonard.  If  it  is  desired  to  provide 
from  a  constant  source  of  energy  at  the  axle  of  the  motor 
C,  either  great  torque  at  very  low  speed,  or  the  same  energy 
in  the  form  of  reduced  torque  at  the  higher  speed,  this  is  done 
by  Mr.  Leonard  by  passing  the  energy  through  a  motor-gene- 
rator, A  B,  the  motor,  A,  of  which  may  be  either  an  electric 
motor  driven  from  a  oentral  station,  or  a  steam,  gas,  or  water 
engine  ;  but  in  every  case  delivering  a  constant  supply  of 
mechanical  energy  to  the  spindle  of  the  generator  portion 
B,  the  armature  of  which  is  connected  by  short  conductors 
of  low  resistances  to  the  motor  C.  If  the  magnets  of  motor 
C  are  kept  supplied  with  a  constant  field  from  a  constant 
source  of  supply,  and  the  magnets  of  the  generator  B  receive 
a  variable  degree  of  excitation  by  inserting  a  rheostat  in  series 
with  them,  so  that  the  field  may  be  varied  through  wide  limits, 
by  commencing  with  an  extremely  weak  field  in  the  generator 
B,[the  motor  C  can  be  "started  with  a  large  current,  giving  large 
torque  at  low  E.M.F.,  then  as  the  excitation  of  the  field  of  B  is 
gradually  increased,  the  E.M.F.  of  the  generator  and  of  the 
motor  will  also  be  increased,  and  at  the  same  time  the  torque 
diminished,  so  as  to  get  the  spindle  gradually  into  motion,  and 
the  machine  driven  by  the  motor  C  steadily  brought  up  to  its 
proper  speed. 

I  give  the  description  of  this  beautiful  electrical  gear  just  as 
it  is  given  to  me,  and  am  told  that  there  are  uo  difficulties 
found  in  working  it  in  actual  practice  ;  but  I  feel  sure  that  it  is 
only  one  of  many  similar  methods  by  which  this  variable  torque 
and  speed  ratio  can  be  worked  out  electrically,  and  with  a 
simplicity  in  the  moving  parts  resembling  that  of  the  muscular 
system  of  the  animal  world.  The  application  of  this  invention 
to  working  long  lines  of  railway  would  appear  to  get  over  the 
great  difficulty  which  would  be  due  to  the  heavy  fall  of  poten- 
tial which  occurs  at  the  times  when  large  currents  are  taken  by 
the  ordinary  train  motors  whenever  a  train  starts  from  rest, 
this  difficulty  being  only  slightly  reduced  by  the  device  of 
motors  arranged  in  series,  and  afterwards  switching  them  into 
parallel.  With  Mr.  Leonard's  arrangement  a  long  line  may  be 
worked  at  a  high  E.M.F.  of  1,000  volts,  generated  by  mono- 
phase alternating  machinery,  transformed  at  intervals  and 
supplied  to  sections  of  the  line  at  an  E.M.F.  sufficiently  low  to 
be  easily  dealt  with — say,  500  volts — but  still  in  the  form  of 
an  alternating  current.  This  alternating  current  could  bo 
collected  from  the  line  and  used  to  work  the  motor  A,  as  the 
arrangement  I  have  just  described  would  allow  that  this  motor 
A  should  be  a  monophase  Bychronising  motor,  worked  at 
extremely  high  speed,  and  having  the  generator  B  driven  by 
it ;  the  generator  B  and  the  main  motor  C  would  be  of  the 
continuous-current  typo,  and  there  is  no  reason  why  the 
motor  C  should  not  be  of  extremely  low  E.M.F.,  and,  conse- 
quently, easily  made  direct-acting  on  the  driving  axle. 

I  have  described  this  invention  at  some  length,  for,  although 
it  may  have  been  noticed  by  some  of  you,  it  has  probably 
esoaped  the  notice  of  many  who  are  engaged  in  thinking  out 
the  interesting  problems  of  electric  traction,  haulage,  or  other 
uses  to  which  the  use  of  electric  power  is  every  day  being 
applied. 

We  electrical  engineers  are  frequently  complimented  on  the 
perfection  to  which  wo  have  brought  our  measuring  Instru- 
ments, and  in  most  cases  this  praise  has  bei  n  Fairly  earned,  bul 
I  think  some  protest  should  he  made  against  the  very  Impoa 
siblo  degree  of  accuracy  which  is  often  olaimed  for  electrical 
measurements.  Such  claims  for  accuracy  those  more  thoroughly 
conversant  with  the  subject  know  lobe  unwarranted;  they 
ariso  from  an  incomplete  appreciation  of  the  difficulties  whiofa 
attend  the  making  of  very  accurate  measurements  of  any 
kind.  Wo  often  seo  tho  efficiencies  of  the  various  classes 
of    electrical    apparatus    worked    out    to    several    places   of 


decimals,  when  it  is  well  known  that  no  instruments  exits 
which  could  record  the  measurements  to  this  degree  of  accu- 
racy. Electrical  measuring  instruments  depend  in  the  majority 
of  cases  on  the  accuracy  with  which  they  can  indicate  the 
amount  of  the  minute  forces  to  which  their  moving  parts 
are  subjected.  In  order  to  make  them  as  sensitive  as  pos- 
sible, these  moving  parts  must  be  delicately  adjusted  or 
suspended,  and  the  accuracy  of  the  readings  depends  entirely 
upon  the  degree  to  which  the  instrument  can  be  depended 
on  to  reproduce  exactly  the  same  readings  under  the  same 
conditions  as  those  observed  when  it  was  originally  calibrated. 
It  is  evident,  however,  that  this  accuracy  can  only  be  main- 
tained if  the  friction  of  the  parts  and  their  correct  position 
and  the  strength  of  the  controlling  forces  remain  exactly  the 
same  as  they  were  were  at  the  time  of  calibration.  In  prac- 
tice it  is  found  impossible  to  guard  against  minute  changes 
in  these  conditions  ;  so  that,  however  accurately  the  instru- 
ment of  precision  may  be  calibrated  in  Scotland,  the  very 
delicacy  of  its  pivoting  or  suspension,  which  are  necessary  for 
accuracy,  make  it  quite  certain  to  lose  its  correct  calibra- 
tion after  a  journey  to  London,  and  no  one  could  swear  to 
the  correctness  of  the  readings.  The  case  becomes  worse  if 
such  instruments  have  to  be  used  as  travelling  standards  of 
reference.  Take  the  very  common  instance  of  an  inspecting 
engineer  going  to  a  maker's  works  to  test  the  efficiency  of 
a  steam  dynamo,  the  passing  of  which  may  depend  on  1  per 
cent,  of  efficiency.  In  order  to  simplify  this  matter,  I  will  sup- 
pose that  there  is  no  dispute  to  the  measurements  of  indicated 
horse-power,  but  that  it  is  confined  to  the  difference  between 
the  electrical  readings  of  the  maker's  instrumeuts  and  those  of 
the  inspector.  One  per  cent,  error  in  the  readings  of  either 
current  or  volts,  or  |  per  cent,  error  in  the  readings  of  both  of 
them,  is  sufficient  to  reject  the  machinery.  How  is  it  possible 
for  an  inspecting  engineer  to  avoid  dispute  1  How  can  he  say 
that  he  feels  more  confidence  in  his  instruments  than  in  those 
of  the  maker  ?  The  balance  of  probability  is  that  the  maker's 
instruments,  having  remained  i?i  situ  since  their  calibration,  are 
less  liable  to  error  than  the  travelling  instruments,  which 
may  have  received  shocks  during  their  journey.  If,  how- 
ever, the  dispute  had  not  been  an  electrical  one,  but 
had  turned  on  questions  of  size  or  weight,  the  size  measure- 
ments would  have  been  easily  dealt  with  by  the  ordinary 
steel  rules  in  the  shop,  which  can  generally  be  depended 
upon  to  one  part  in  a  thousaud  ;  and  the  weight  would  have 
presented  no  difficulty,  as,  if  an  ordinary  beam  balance  were 
available,  it  could  be  adjusted  in  the  presence  of  both  parties, 
or,  at  any  rate,  the  positions  of  the  staudard  weight  and  of  the 
object  to  be  weighed  could  be  exchanged,  so  that  the  mean  of 
the  weights  thus  taken  would  give  the  correct  result.  I  have 
always  thought  that  all  important  and  accurate  electrical 
measurements  should  be  as  easily  checked  aud  referred  to  a 
standard  as  the  measurement  of  weight  can  be  in  the  beam 
balance;  but  no  existing  measuring  instruments  having  moving 
parts  can  be  thus  easily  checked.  For  this  reason,  for  the  past 
eight  years  I  have  been  attempting  to  reduce  all  electrical 
measurements  to  a  balance  of  electrical  forces — -that  is  to  say, 
by  referring  them  to  a  standard  fall  of  potential  obtained  on  a 
carefully  calibrated  slide  wire — in  other  words,  the  potentio- 
meter. I  have  occupied  much  of  my  leisure  time  during  the 
above  period  in  perfecting  tins  potentiometer  system,  which  is 
already  well  known  to  most  of  you.  I  only  mention  it  here 
in  order  to  point  out  thai  with  this  instrument  there  are  no 
moving  parts,  and  that  the  only  calibrated  portion — the  slide 
wire — can  be  subjeoted  to  extremely  rough  treatment  without 
altering  the  aoouraoy  of  the  instrument  to  any  material 
extent.  Once  this  slide  wire  is  accurate  ly  divided,  and  that 
portion  of  it  on  which  the  sliding  oontaol  works  is  made 
of  equal  and  even  resistance  per  unit  length,  and  is  stretched 
pei  in  accurately  divided  scale,  it  is  almost  impossible 
[or  the  instrument   to  lose  its  calibration,  short  of  actually 

severing  the  wire  ;  and,  even  if  the  wire  is  BOVOred,  a  new  wire 
can  be  applied  and  calibrated  without  the  necessity  of  sending 
the  instrument  home  to  tho  maker,  or  to  any  standard  labora- 
tory, m  order  to  compare  it. 

Whilst  on  the  subject  of  electrical   measuring  instruments  1 
must  not  neglect  to  notice  thai   \cry  beautiful   instrument,  the 
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bolometer  of  Prof.  S.  P.  Langley,  and  its  recent  developments 
in  the  hands  of  Messrs.  Lummer  and  Kurlbaum.  The  bolo- 
meter is  really  the  most  refined  method  of  measuring  tempera- 
ture that  has  yet  been  proposed.  Its  readings  are  obtained  by 
measuring  electrically  the  varying  resistances  of  a  platinum 
film  when  submitted  to  minute  changes  of  temperature.  It  is, 
in  fact,  Siemeus's  electric  pyrometer  or  Calendar's  platinum 
thermometer  in  its  most  complete  form. 

I  should  also  not  fail  to  call  your  attention  to  the  splendid 
work  of  Prof.  Callendar  and  Messrs.  Griffiths  and  ("lark  in  per- 
fecting the  platinum  thermometer.  By  the  aid  of  this  instru- 
ment, and  by  electrical  means,  Messrs.  Griffiths  and  Clark 
carried  out  the  most  recent  determination  of  J,  the  value  of 
the  mechanical  equivalent  of  heat.  In  my  own  practice  I 
have  found  that  the  ease  with  which  the  platinum  thermometer 
can  be  used  in  connection  with  my  potentiometer  system  has 
given  to  me  the  most  accurate,  sensitive,  and  convenient 
methods  of  measuring  temperatures  in  the  various  electrical 
apparatus  which  I  have  to  examine.  Anyone  who  possesses 
a  potentiometer  can  take  almost  simultaneously  any  desired 
number  of  temperature  readings  by  employing  a  number  of 
platinum  coils  all  made  equal  in  resistance  to  an  external 
standard  with  which  they  have  been  compared  and  adjusted 
at  the  temperature  of  melting  ice.  The  external  standard 
must,  of  course,  be  of  manganin,  which  at  ordinary  tempe- 
ratures has  practically  no  temperature  coefficient.  If  we  adjust 
our  potentiometer  so  that  the  readings  on  this  standard  are 
equal  to  100  on  the  scale,  the  readings  taken  over  the  various 
platinum  coils  that  are  coupled  in  series  with  it  will  give  directly 
the  percentage  rise,  from  which  the  temperature  can  be  read 
oft'  on  a  table  calculated  from  the  temperature  coefficient  of  that 
batch  of  platinum  wire. 

I  do  not  know  if  this  beautiful  method  of  measuring  tem- 
perature is  generally  known  to  electrical  engineers  who  are 
investigating  such  matters  as  the  changes  of  resistance  due  to 
changes  of  temperature  in  insulating  materials,  the  rise  in 
temperature  of  the  various  parts  of  dynamos,  transformers 
under  varying  conditions  of  load — in  fact,  in  the  everyday 
quantitative  work  of  the  electro-dynamic  designer. 

I  have  stated  that  in  my  researches  I  have  adhered  rigidly 
to  the  principle  of  making  accurate  electrical  measurements  by 
obtaining  a  balance  of  E.M.F.'s — in  other  words,  by  using  a 
zero  method.  I  should  here  explain  that  there  are  two  zero 
methods — namely,  that  obtained  from  the  simultaneous  balan- 
cing of  two  forces,  as  in  the  Wheatstone  bridge  or  any  other 
split-circuit  device ;  the  other,  by  balancing  each  of  the  two 
forces  in  turn  (i.e.,  the  one  to  be  measured,  and  a  standard 
with  which  it  is  to  be  compared)  against  a  third  force,  the  two 
comparisons  being  made  as  quickly  as  possible  one  after  the 
other.  This  is  the  zero  method  that  I  prefer,  as  it  avoids  the 
very  great  possibilities  of  error  which  I  find  are  likely 
to  arise  whenever  divided  or  shunt  circuits  are  used.  With 
this  latter  method  the  determination  of  several  falls  of 
potential  can  be  obtained  off  different  portions  of  the 
same  circuits  through  which  one  and  the  same  current  flows 
in  series.  One  can  be  certain  that,  apart  from  the  minute 
variation  due  to  the  difference  of  time,  the  conditions  of 
current-flow  are  absolutely  identical.  From  my  point  of  view 
the  only  permissible  use  of  shunt  circuits  is  in  the  potential 
leads  attached  to  the  two  points,  and  by  means  of  which  the 
difference  of  potential  is  measured ;  but  a  circuit  through 
these  leads  cannot  strictly  be  called  a  shunt  to  the  main 
circuit;  for,  although  a  small  current  may  be  passing  through 
it  before  perfect  balance  is  obtained  on  the  potentiometer,  as 
soon  as  Buch  balance  is  obtained  absolutely  no  current  passes 
through  this  potential  lead  circuit,  so  that  any  change  in  their 
resistances,  or  in  the  resistance  of  their  contact  with  the 
standard  conductor,  does  not  affect  the  readings.  For  accu- 
rate measurement  of  large  currents  we  use  sheets  or  strips  of 
suitable  alloys,  so  as  to  reduce  the  correction  for  change  of 
resistance  due  to  change  of  temperature  as  far  as  possible. 
The  copper-manganese  nickel  alloy  called  "  manganin  "  has 
turned  out  to  be  very  useful  to  us  in  this  respect.  It  has  the 
great  advantage  of  having  a  falling  curve  between  the  tempera- 
tures of  30  and  70  centigrade,  and  can  consequently  be 
compensated  by  being  combined  with  a  metal  having  a  rising 


curve,  in  such  a  way  as  to  produce  a  standard  having  no 
temperature  correction  necessary  between  the  above  limits. 

No  doubt  you  will  expeot  me  to  say  a  word  on  the  subject 
of  electric  storage.  Although  comparatively  little  has  been 
written  or  said  about  the  improvement  in  the  design  and 
manufacture  of  the  lead  secondary  battery  invented  by  Planto, 
yet  the  progress  in  its  development  has  been  quite  as  marked 
and  quite  as  satisfactory  as  that  of  the  dynamo  machine  or 
alternator.  I  do  not  allude  to  new  patterns  of  accumulators 
which  claim  to  be  new  inventions,  but  solely  to  the  improve- 
ment in  detail  and  in  manufacture  which  has  followed  on  the 
competitive  use  of  well-known  existing  forms.  No  doubt  one 
reason  why  members  of  this  Institution  are  not  kept  as  well 
informed  on  the  development  of  the  storage  battery  as  on  other 
subjects  is  that  the  questions  Involved,  being  electro-chemical 
ones,  are  extremely  complex,  and  require  long  periods  of  time 
for  their  thorough  investigation.  Moreover,  I  regret  to  say 
that  a  dead  set  has  been  made  at  accumulators  by  some  mem- 
bers of  this  Institution,  who  never  rise  in  their  places  to  men- 
tion them  otherwise  than  by  a  sneer.  It  is  curious  this 
should  be  so.  The  secondary  battery  demands  as  high  qualities 
for  its  patient  investigation  as  does  any  other  branch  of  elec- 
trical engineering  ;  and  those  who  are  never  tired  of  telling  us 
that  they  can  cannot  see  the  importance  of  improving  electrical 
storage,  as  much  as  that  of  any  other  portions  of  electrioal  plant, 
only  show  that  they  have  a  very  incomplete  grasp  of  the  i-equire- 
ments  of  our  art.  At  any  rate,  if  we  can  judge  from  cost  price 
and  from  cost  of  upkeep  only,  the  advance  in  the  construction  of 
accumulators  during  any  period — say  the  last  ten  years  or  last 
five  years — has  been  quite  as  rapid  as  that  of  the  advance  of  the 
construction  of  dynamo-electric  machinery.  A  reference  to  the 
price  list  of  makers  of  dynamos  and  accumulators  will  show 
that  this  is  the  case,  and  from  my  own  knowledge  I  can  state 
that  recent  improvements  are  reducing  the  cost  of  maintenance 
to  an  equal  extent.  The  study  of  the  proper  application  of 
accumulators  for  electric  supply  is  not  confined  to  the  design 
of  accumulators  themselves,  but  to  the  many  adjuncts  necessary 
to  use  them  to  the  best  advantage.  The  difference  between 
the  E.M.F.  of  charge  and  discharge  has  been  satisfactorily  dealt 
with  by  the  various  booster  systems  that  have  been  introduced 
during  the  last  two  or  three  years ;  and  the  proper  proportion 
which  the  output  of  the  accumulators  themselves  should  bear 
to  that  of  the  station,  and  the  most  economical  size  of  gene- 
rating unit  to  charge  these  accumulators,  have  also  been  care- 
fully worked  out. 

It  is  probable  that  most  of  the  early  troubles  with  accumu- 
lators were  due  to  want  of  knowledge  of  the  necessity  for 
extreme  purity  in  the  materials  used.  These  Impurities  con- 
centrated themselves  in  the  active  material  on  the  negative 
plate,  and  caused  the  now  well-known  phenomenon  of  self- 
discharge  of  the  negative  plates,  which  of  itself  is  sufficient  to 
account  for  the  majority  of  the  early  breakdowns  which  at  one 
time  appeared  to  be  so  mysterious.  We  know  how  important 
it  is  for  dynamo  construction  to  have  iron  absolutely  free  from 
manganese  and  copper  from  arsenic,  minute  quantities  of  these, 
which  could  hardly  be  detected  by  chemical  analysis,  having 
the  effect  of  largely  altering  the  permeability  of  the  iron  or 
the  conductivity  of  the  copper.  No  less  it  is  the  case  that 
minute  quantities  of  certain  metals,  such  as  copper  and  arsenic, 
have  an  equally  prejudicial  effect  in  the  lead  used  for  accu- 
mulators ;  and  the  discovery  of  this  effect  has  had  a  most 
important  effect  on  the  cost  of  manufacture  and  the  cost  of 
upkeep. 

I  feel  that  I  should  be  failing  in  my  duty  towards  you  if  I 
did  not  raise  a  note  of  warning  on  a  point  on  which  I  feel 
very  strongly.  Owing  to  a  combination  of  causes,  the  chief  of 
which  has  been  tho  great  extent  to  which  public  money  is  now 
being  spent  on  electrical  supply  undertakings,  the  control  of 
large  sums  raised  on  the  security  of  the  public  rates  has  been 
placed  in  the  hands  of  very  young  engineers  whose  engineering 
life  and  experience  has  been  a  very  short  one.  I  am  afraid 
that,  in  some  cases,  the  extent  of  their  responsibility  has  not 
been  as  fully  realised  by  these  gentlemen  as  it  ought  to  have 
been.  Local  and  special  requirements  have  been  insufficiently 
studied,  designs  have  been  hurriedly  prepared,  the  pros  and 
cons  of  the  various  systems  which  could  be  used  have  been 
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inadequately  balanced,  and  I  feel  great  misgivings  as  to  the 
criticism  that  will  be  passed  on  these  hurried  designs  after  a 
few  years  have  passed.  I  go  further  than  this  :  1  think  that 
in  many  cases  failure  in  part  or  in  whole  will  follow  ;  and  so 
soon  as  this  takes  place  a  reaction  will  set  in,  which  will 
damage  the  interests  of  our  profession  almost  as  much  as  the 
speculation  in  electric  light  companies'  shares  in  1882.  We  all 
know,  or  ought  to  know,  that  an  electric  supply  system,  to  be 
successful,  ought  to  be  worked  out  from  beginning  to  end 
as  a  complete  scheme,  with  due  regard  to  the  special  con- 
ditions of  the  town  as  to  probable  light  and  power  require- 
ments, and  to  the  habits  of  the  people  ;  and  that  this  is  a  very 
different  thing  from  the  mere  preparation  of  a  design  for  a 
building  containing  some  plant,  for  laying  a  few  miles  of  mains 
in  the  principal  street",  with  variations  in  the  shape  of  pro- 
viding power  from  the  dust  destructors  or  utilising  thermal 
storage,  in  order  to  humour  the  vagaries  of  those  of  the  electric 
lighting  committees  who  fancy  themselves  engineers.  I  fear 
that  this  Institution  is  in  some  degree  to  blame  for  this  :  the 
Papers  that  have  been  read,  discussions  that  have  taken  place, 
have  turned  far  too  often  on  purely  scientific  matters,  of 
interest  only  to  the  scientific  men  who  took  part  in  them  ; 
and  that  this  has  thrust  into  the  background  the  more  prosaic 
matters  which  must  be  studied  by  those  who  hope  to  deal 
thoroughly  and  economically  with  the  many  and  varying 
conditions  of  electric  supply. 

I  hope  these  remarks  will  be  taken  in  the  sense  that  they 
are  intended  to  be  taken.  It  is  even  now  not  too  late  for 
those  who  are  already  carrying  on  works  to  inform  themselves 
more  fully  than  they  have  hitherto  done  on  what  is  going  on 
around  them,  and  on  the  respective  merits  of  existing  electrical 
engineering  practice.  I  know  that  many  of  those  who  are  now 
so  engaged,  and  who  are  responsible  for  the  designs  of  the 
supply  works  that  are  now  arising  throughout  the  United 
Kingdom,  and  many  of  those  who  are  now  on  the  look-out  for 
such  employment,  are  setting  out  insufficiently  equipped  for 
their  task  ;  they  have,  I  fear,  studied  their  subject  too  much 
as  book  students,  and  have  not  spent  sufficient  time  on  travel 
and  on  the  careful  study  of  electrical  machinery  as  it  exists  in 
Englaud,  the  Continent,  and  America.  As  an  engineer  inti- 
mately connected  with  the  management  of  several  important 
supply  works  I  know  that  the  number  of  young  engineers  who 
really  attempt  to  practically  examine  and  study  the  working 
of  existing  supply  works  is  small.  If  I  ask  the  engineers  in 
charge  of  these  works  how  often  they  receive  visits,  or  have 
really  serious  inquiries  addressed  to  them  on  these  matters,  I 
am  answered  that  such  inquiries  are  practically  not  made ; 
in  fact,  I  am  afraid  that  the  interchange  of  ideas,  the  com- 
parison of  experiences  in  the  use  of  various  novel  kinds  of 
plant,  the  exchange  of  statistics,  exists  chiefly  among  us,  the 
older  members  of  the  profession,  and  that,  although  we  are 
most  willing  to  impart  what  we  know  to  our  younger  brethren, 
we  are  practically  never  asked  to  communicato  the  results  of 
our  experience. 

I  hope,  also,  that  what  I  am  now  saying  will  not  be  put  down 
to  the  natural  conservatism  or  grumbling  of  an  older  man  dis 
satisfied  with  the  existing  order  of  things.  Think  the  matter 
over  for  yourselves  ;  compare  the  length  of  time  that  you  have 
occupied  in  your  training,  and  the  number  of  years'  experience 
that  you  have  in  your  new  profession,  with  that  of  the  engi- 
neers employed  in  other  brandies  of  engineering  who  are  put 
in  charge  of  undertakings  of  equal  importance.  However  btil- 
liant  may  be  your  talents,  you  cannot  hope  to  aoquire  that 
unerring  critical  faculty,  thai  power  of  rapid  deci-ion  bet  ween 
two  methods  that  offer  themsolves  to  you,  of  dealing  with  an 
engineering  difliculty,  and  which  was  so  ably  described  and  put 
before  Section  (J  at  the  last  meeting  of  the  British  Association 
by  one  of  our  members — the  president  of  that  BeotioD,  Prof. 
Kennedy — until  you  have  added  years  of  practical  observation 
to  your  training  as  a  pupil,  or  your  workshop  experiences.     1 

feel  buro  that  Prof.  Kennedy  will  allow  me  I.,  quote  his  own 
words  :  "The  whole  use  of  college  training,  of  workshop  prac- 
tice, of  practical  experience,  in  to  provide  the  engineer  later  on 

with  the  means  oi    critically  eis ug    each  question  as   it 

comes  up,  of  reviewing  systematically  the  pros  and  cons  of 
each  method    of    dealing   with   it,    of    coming  finally,  rapidly, 


positively,  to  some  definite  condition,  which  may  then  be 
irrevocably  carried  out." 

I  am  now  addressing  the  whole  body  of  electrical  engineers, 
old  as  well  as  young.  None  of  us  are  too  old  to  learn  aud  profit 
from  the  experience  of  others ;  in  fact,  as  I  have  already  said,  I 
find  that  such  interchange  of  ideas  as  now  exists  is  far  more 
among  the  older  than  the  younger  members  of  our  profession. 
This  is  much  to  be  regretted.  It  may  be  partly  due  to  the  diffi- 
dence or  shyness  of  the  young  men,  but  I  greatly  fear  in  many 
cases  it  is  due  to  their  fear  that  their  crude  and  hastily-formed 
ideas  may  be  adversely  criticised.  Never  during  the  1G  years 
which  I  have  named  as  the  life  of  our  art  have  there  existed 
more  momentous  questions  to  be  solved  than  at  the  present 
moment;  and  if  I  can  by  my  words  induce  a  freer  interchange  of 
ideas,  so  that  we  help  one  another  more  than  has  been  done  in 
the  past,  I  shall  feel  that  I  have  been  of  some  service  to  the 
Institution.  Such  interchange  takes  place  most  naturally 
in  the  tea  room  after  each  of  our  discussions.  I  think  the 
time  spent  in  the  tea  room  is  very  valuable,  and  is  far  too 
short  ;  and  I  think  the  practice,  recently  started  by  the  Insti 
tution  of  Civil  Engineers,  of  prolonging  the  evening  meeting 
in  the  form  of  throwing  open  several  rooms  in  which  may  be 
exhibited  models  or  new  instruments  of  interest,  is  a  good  one, 
and  might  be  with  advantage  copied  by  us.  This  time  after 
the  meeting  is  often  much  curtailed  by  the  length  of  the  dis- 
cussions, and  I  hope  that  you  will  support  me  in  the  chair 
when  I  try  to  shorten  the  discussion,  particularly  when  it  runs 
away  on  matters  irrelevant  to  the  Paper  of  the  evening. 

The  ideal  method  of  best  spending  the  time  of  the  session  is 
in  discussions  on  the  points  of  most  interest  to  us  at  the  time 
— i.e.,  on  burning  questions,  which  might  be  started  by  c  m- 
paratively  short  Papers,  printed  aud  distributed  before  the  dis- 
cussion, so  that  the  whole  evening  might  be  devoted  to  it.  I, 
for  one,  hope  that  we  shall  have  free,  fearless,  aud  open  discus- 
sion on  all  matters  which  affect  our  art.  Let  us  keep  away 
from  any  imputation  of  personal  motive  ;  but,  at  the  same 
time,  let  us  not  hesitate  to  condemn  as  well  as  to  praise, 
simply  because  such  condemnation  may  appear  to  hurt  the 
commercial  interests  of  A,  B,  or  C ;  I  say  advisedly  "appear," 
because  honest  criticism  in  most  cases  is  likely  to  prove  to  the 
advantage  of  A,  B,  or  C,  as  it  may  open  their  minds  to  matters 
which  they  had  never  had  fairly  put  before  them. 

After  such  a  long  spell  of  what  I  am  afraid  you  will  con- 
sider too  plain  speaking  on  my  part,  I  end  my  address  by 
calling  your  attention  to  the  diagram  on  the  wall,  which  shows 
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the  combined  output,  or  load,  of  the  London  eleotric  supply 
stations  for  a  night  in  December,  1894,  and  which  was  taken 
simultaneously  for  the  purposes  of  this  Address,  and  for  which 
I  have  to  thank  the  engineers  of  the  supply  companies.  I  have 
not  had  the  opportunity  to  oompare  this  with  the  load  of  any 
other  city  in  the  world  :  hut  1  fully  believe  that  it  will  bo  found 
to  Sc  one  of  the  largest    that    has  ever  1><  en  drawn  out. 

I  have  to  thank  you  For  listening  patiently  t  i  what,  alter  all, 
is  a  recapitulation  of  facts  which  have  been  already  known  to 

many  of  you,  I  cauoiih  hope  that  tln\  were  not  known  to 
others,  and  that   they  may  be  of  us.-  to  t  hem. 
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A  NEW  PRODUCT  OF  THE  ELECTRIC  FURNACE.* 

A  recent  disco;  ery,  made  with  the  aid  of  the  electric  furnace,  is  that 
of  a  calcium  ca)  bide  (CaC  ,),  which,  quite  apart  from  its  scientific  in- 
terest, gives  promise  of  serving  several  valuable  uses  in  the  arts.  This 
compound  is  not  unknown  to  science,  having  been  produced  for  the 
tirst  time,  in  small  quantity,  by  the  distinguished  chemist  Wohler, 
Over  fifty  years  ago,  in  the  course  of  some  investigations  on  the 
preparation  of  acetylene  ;  and  analogously  constituted  carbides  of 
potassium  and  barium  have  been  produced  by  various  more  or  less 
indirect  and  costly  methods. 

The  discovery  of  the  method  of  producing  the  calcium  carbide 
directly  in  the  electric  furnace  was  made  by  Mr.  Thomas  L.  Willson, 
and  appears  to  have  been  an  unlooked-for  result  obtained  in  the 
course  of  experiments  carried  on  at  Spray,  N.  C,  for  the  manu- 
facture of  alloys  of  aluminium  and  calcium. 

While  attempting  to  produce  metallic  calcium  in  his  electric  fur- 
nace, Mr.  Willson  succeeded  in  obtaining  from  a  simple  mixture  of 
lime  and  carbon,  subjected  to  the  heating  effect  of  a  current  of 
4,000  to  5,000  amperes,  a  fused,  black,  homogeneous  mass,  which 
on  cooling  became  solid  and  brittle,  and  which  proved  upon  analysis 
to  be  a  very  pure  calcium  carbide  of  the  composition  CaC.,.  This 
substance,  when  dropped  into  water,  readily  decomposes  liberating 
pure  acetylene  with  the  formation  of  calcium  hydrate,  the  re- 
action being  expressed  bv  the  formula,  CaC,  +  2H.,<  >  =  C.H., 
+  Ca(HO).,. 

Dr.  Wyatt  very  appropriately  refers  to  this  contribution  to 
organic  chemistry  of  a  plentiful  and  cheap  source  of  acetylene,  by 
so  easy  and  simple  a  method  of  manufacturing  calcium  carbide,  as 
one  of  the  most  important  of  the  valuable  resources  added  to  the 
chemical  industry  by  electrical  engineers.  The  value  of  the  dis- 
covery was  duly  appreciated  by  its  author,  and  arrangements  have 
been  practically  consummated  for  undertaking  the  manufacture  of 
the  carbide  on  the  large  scale. 

The  construction  of  the  electrical  furnace  designed  and  patented 
for  the  purpose  by  Mr.  Willson,  does  not  appear  to  differ  materially 
from  others  of  the  type  that  have  preceded  it,  embodying  merely 
certain  changes  in  minor  details  to  adapt  it  for  yielding  the  best 
results.  It  may,  therefore,  be  passed  over.  The  same  comment 
may  apply  to  the  operative  features  of  the  process,  which  Dr. 
Wyatt  describes  as  "decomposing,  deoxidising,  or  reducing  refrac- 
tory metallic  ores  or  compounds  by  subjecting  them,  while  inti- 
mately commingled  with  an  excess  of  finely-divided  carbon  to  the 
continued  heat  of  an  electric  arc,  the  mixture  being  between  the 
separated  electrodes."  These  are  essential  conditions  of  operation 
in  every  electrical  furnace.  The  special  feature,  if  it  may  be  so 
called,  appears  to  be  embraced  in  the  explanation  that  arc  shall  be 
maintained  quite  close  to  that  portion  of  the  mixture  that  is  imme- 
diately under  treatment,  while  reference  is  made  to  the  part  played 
by  the  presence  of  an  excess  of  carbon  in  preventing  violent  fluc- 
tuations of  electrical  resistance. 

Of  much  more  direct  intenst  are  the  statements  given  by 
Dr.  Wyatt  of  the  cost  of  manufacturing  the  carbide  based  upon  the 
results  obtained  in  actual  practice,  and  his  references  to  the  pro- 
bable commercial  value  of  this  new  source  of  acetylene. 

These  statements  we  give  in  the  author's  own  language,  viz.  : — 
As  the  actual  result  of  its  recent  practice,  the  Willson  Aluminium 
Company  has  found  that  it  can  produce  one  short  ton  of  calcium 
carbide  from  a  mixture  of  1, 2001b.  of  fine  coal  dust  and  2,0001b.  of 
burnt  lime,  and  at  an  expenditure  of  about  ISO  electrical  horse- 
power per  hour  for  twelve  hours.  These  figures  are  not  very  far 
from  those  required  by  theory,  and  they  agree  very  closely  with 
those  given  by  H.  Moissan,  who  has  also  produced  the  carbide  in 
an  electrical  furnace  of  his  own  invention.  It  would,  therefore, 
seem  safe  to  formulate  the  approximate  cost  of  production  some- 
what as  follows  for  both  the  carbide  and  the  acetylene  : — 

1.2001b.  coal  dust,  say  *2  50 

2,0001b.  powdered  burnt  lime 4  00 

180  E.H.P.  from  water  at,  say,  50  cents  per  hour  for  12  hours       6  00 
Labour,  Ac 2  50 

Co  i  per  2,0001b.  CaCa  say _ $15  00 

Cost  per  2.0001b.  <\H,.  say    S37  00 

These  figures  would  hold  good,  not  only  for  the  present  works  in 
North  Carolina,  but  at  any  other  place  where  very  cheap  water- 
power  and  equally  cheap  coal,  lime  and  labour  are  procurable  and 
accessible. 

The  specific  gravity  of  calcium  carbide  is  2  22  at  a  tempi  rature 
of  is  C.,  and,  as  may  be  judged  from  its  formula,  it  is  practically 
insoluble  in  all  the  ordinary  reagents.  Its  qualities  and  charac- 
teristics have  not  been  fully  investigated,  but  Moissan  lias  found 
that  it  may  be  heated  in  hydrogen  gas,  or  exposed  to  nitrogen  at 
1,200  ,  or  to  the  contact  of  silicon  or  boron  at  a  bright  red  heat, 
without  undergoing  any  change,  and  that  it  is  not  affected  by 
sodium  or  magnesium  at  the  softening  point  of  glass,  or  by  tin  al  a 

*  Abstract  from  the  Journal  of  the  Franklin  Institute. 


red  heat.  At  a  higher  letup,  rature  than  a  dull  red  heat  it  alloys 
with  iron,  and  this  is  well  worth  noting,  because  it  may  be  of 
interest  in  tin'  future  industry  of  steel.  It  becomes  incandescent 
in  contact  with  chlorine,  bromine  and  iodine  at  the  respective  tem- 
peratures of  245  ,  :;•"><!  nil  .'305°.  It  burns  in  oxygen,  with  forma- 
tion of  calcium  carbonate,  at  a  dull  n  d  heat,  and  at  500  it  becomes 
incandescent  in  sulphur  vapour,  and  yields  calcium  sulphide  and 
carbon  bisulphide.  Water  is  decomposed  by  it  very  rapidly  and 
with  evolution  of  pure  acetylene,  but  its  action  upon  steam  is  not 
so  rapid,  even  when  it  is  red  hot,  and  the  gas  evolved  is  not  pure 
acetylene,  but  contains  free  hydrogen.  In  dilute  acids  it  behaves 
in  the  same  way  as  with  water  ;  but  it  is  only  slightly  attacked  by 
fuming  nitric  and  sulphuric  acids,  although  ordinary  sulphuric 
acid  readily  decomposes  it,  giving  off  an  odour  of  aldehyde. 
Dry  hydrogen  chloride  makes  it  incandescent,  and  the  gas 
evolved  contains  a  large  proportion  of  hydrogen.  With  fused 
chromic  anhydride  it  forms  carbonic  anhydride  with  incan- 
descence, but  with  a  solution  of  chromic  acid  it  produces 
acetylene  only.  It  is  oxidised  by  potassium  chlorate  or  nitrate  at  a 
red  heat  with  incandescence,  and  formation  of  calcium  carbonate. 
Lead  peroxide  oxidises  it  with  incandescence  below  a  red  heat,  the 
reduced  lead  containing  calcium,  and  it  becomes  incandescent  by 
trituration  with  lead  chromate  at  the  ordinary  temperature. 

This  rapid  summary  of  the  results  of  preliminary  investigations 
would  seem  to  strengthen  the  opinion,  already  expressed,  that  cal- 
cium carbide  chiefly  claims  our  attention  as  a  practically  unlimited 
and  most  convenient  source  of  pure  acetylene  ;  and  there  is  little 
reason  to  doubt  that  its  utilisation  in  this  direction  will  soon  cause 
it  to  be  manufactured  extensively  in  this  and  other  countries. 

The  fascinating  scope  for  intelligent  and  painstaking  research 
thus  opened  up  in  so  many  and  so  varied  directions,  must  strike  all 
those  who  are  in  any  way  interested  in  organic  chemistry  as  practi- 
cally boundless,  and  the  results  will  undoubtedly  be  revolutionary. 
For  the  purpose  of  giving  us  better  and  cheaper  illumination  than 
the  ordinary  coal,  water  and  oil  gases,  acetylene  is  already  occupy- 
ing much  attention,  and  it  is  from  this  direction  that  results  will 
in  all  probability  be  first  made  apparent.  The  hydrocarbons  of  the 
ethylene  and  ace'ylene  series  give  the  illuminating  value  to  gas 
made  from  the  distillati  n  of  coal  ;  while  the  illuminating  value  of 
water-gas  is  derived  from  a  mixture  with  the  non-luminous  gases 
of  the  same  series  of  luminants  obtained  from  the  vapourisation  ami 
cracking  of  petroleum  oils.  Since  the  power  of  the  illuniinants  in 
any  gas  is  in  direct  ratio  to  the  relative  proportion  of  its  carbon 
and  hydrogen,  it  must  be  plain  that  rcetylene  (C,H._,),  on  account 
of  its  great  proportion  of  carbon,  must  be  highly  diluted  to  prevent 
it  from  burning  with  a  smoky  Hame.  When,  however,  it  is  diluted 
by  mixture  in  proper  proportion,  tither  with  water  gas  or  with 
ordinary  atmospheric  air  its  Hame  is  smokeless  and,  of  the  utmost 
brilliancy  and  whiteness.  The  experiments  that  have  been  made 
by  the  Electric  Gas  Company  have  satisfactorily  demonstrated  that 
one  short  ton  of  calcium  carbide  will  produce,  by  merely  mixing  it 
with  water,  about  10,500  cubic  feet  of  acetylene,  which,  when 
mixed  with  the  required  amount  of  air,  produces  a  gas  equal  in 
illuminating  value  to  100,000  cubic  feet  of  city  gas  of  22  to  25  c.p. 
per  5-foot  standard  burner. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


(TO  DAY)  FRIDAY,  January  25th. 

Physical  Society. 
5  p.m.     The  following  Papers  will  be  read  :— (1)  "Tests  of 
Glow  Lamps,"  by  Prof.  W.  E.  Ayrton  and  Mr.  Medley  ; 
2      "  The    Temperature    of    Water   and    its    Maximum 
Density,"  by  Prof.  Anderson  and  Mr.  McClelland. 

MONDAY,  January  28th. 

Society  of  Arts. 
8  p.m.     Cantor  Lecture  III.  :  "  The  Arc  Light,"  by  Trot.  S. 
1'.  Thompson,  P. U.S. 
TUESDAY,  January  29th. 

Institution  oi  Civil  Engineers. 
g  p.m.    ( Irdinary  Meeting.   The  following  Paper  will  be  read  : 
"  Boiler  Explosions,"  by  W.  H.  Fowler. 
THURSDAY,  January  31st. 

I-.  1 1 1 1  cion  oi    Mechanical  Km. in 
.'  SO  p.m.     Annual  General   Meeting  at  25,  Great 

street.  Report  of  Council,  Election  of  President,  be. 
The  following  Paper  will  be  read  :  ''The  Determination 
,,f  tli. ■  Dryne     of  Steam,"  by  Prof.  W.  C.  Unwin,  F.R.S. 

FRIDAY,  February  1st. 

[NSTl  i  ii"     oj    Mechanicai    I  Ingineers. 

p.m       \ il  General  Meeting  at  25,  (Jreat  George- 

street,  Thefollowing  Paper  will  be  read  :  "Comparison 
between  Governing  by  Throttling  and  by  Variable 
Expansion,"  by  Capt.  II.  Rial!  Sankey. 


362 


THE  ELECTRICIAN,  JANUARY  25,  1895. 


^e  dl'ectricicm. 

(The  Oldest  Electrical  Journal,  1861— 1S78. 

♦ 

Published  every  Friday  Price  Fourpence;  Post  Free.  FourpencoHalfpenny 

Editorial,  Publishing  and  Printing  Offices, 

1,  2  &  3,  SALISBURY  COURT,  FLEET  ST.,  LONDON 

Telephone  No.  2714.     Telegrams :  "  Electrician  Newspaper  London." 

All  Letters  relating  to  Subscriptions,  Advertisements,  and  other  busines 
matters  should  be  addressed  to  the  Publisher,  ' '  The  Electrician,' 
Salisbury-court,  Fleet-street,  London,  E.C.  Cheques  and  Money  Orders 
should  be  made  payable  to  "  The  Electrician  "  Printing  and  Publish- 
ing Company,  Limited,  and  be  crossed  ' '  Coutts  and  Co. " 

All  Editorial  letters  to  be  addressed  to  the  Editor. 

AH  letters  intended  for  insertion  in  "The  Electrician,'  or  containing 
questions,  must  be  accompanied  by  the  name  and  address  of  the  writer, 
not  necessarily  for  publication,  but  as  evidence  of  good  faith.  No  notice 
whatever  will  be  taken  of  anonymous  communications. 
Th  Electrician  "  is  published  every  Friday  morning,  in  time  for  the 
morning  mails.  It  is  on  sale  at  the  railway  bookstalls  throughout  the 
Kingdom  on  Friday  morning,  and  can  be  obtained  of  all  Booksellers  and 
Newsvendors  ;  or  direct  from  the  Publishing  Offices. 

New  Volumes  of  "  The  Electrician  "  commence  in  May  and  November 

Subscription  Rates, — The  rates  for  Subscriptions  to  "The  Electrician  ' 
are  as  follows  : —  3  months,  6  months,  12  months 


For  the  United  Kingdom   ._._._„_.__  5 
For  Foreign  Parts  and  Colonies  : — 

Within  Postal  Union  ._.-,._._._  6 

Other  Countries .._.„._._  7 


TO  ADVERTISERS. 

"  The  Electrician  "  offers  exceptional  advantages  to  Advertisers  It  has 
by  far  the  largest  circulation  of  any  English  Electrical  paper 
and  circulates  all  over  the  World .    This  statement  is  guaranteed. 

Advertisement  Bates,  &c. ,  forwarded  on  application  to  the  Publisher. 

Trade  Advertisements  intended  for  the  current  issue  must  reach  the  Offices 
not  later  than  First  Post  on  Thursday.  Benewals  of  expiring  advertise- 
ment orders  and  alterations  to  standing  advertisements  must  be  in  Pub- 
lisher's hands  by  Wednesday  at  latest.  No  alteration  can  be  made  in 
Wrapper  Advertisements  after  Wednesday  morning. 

Official  Announcements,  Auctions,  and  Small  Advertisements  accepted 
up  to  4.30 p.m.  Thursday. 


d.          s.    d. 
0   „    10    0 

s.  d. 
_   19    6 

6    „    12    6 
6    ._    14    6 

._  24  0 
._   28    0 

ELECTRICAL    BOOKS    AND    PUBLICATIONS. 

All  Books,  Newspapers,  and  other  publications  can  be  ordered  direct  of 
"  The  Electrician  "  Printing  and  Publishing  Company,  Limited,  who  are 
proprietors  of  the  well-known  "  Electrician  "  Semes  of  Standard  Elec- 
trical Works,  and  are  Agents  for  all  the  leading  publishing  houses  at  home 

and  abroad.     "The  Electrician  "  Series  at  present  consists  of 

ELECTROMAGNETIC  THEORY.      By   Oliver  Heavisidk.      Vol   I      Price 

12a.  6J.,  post  free  13s.      Vol.  II.  is  in  preparation. 
THE  ALTERNATE  CURRBNT  TRANSFORMER  IN  THEORY  AND  PRACTICE 

By  Dr.  J.  A.  Iteming. 

VOL.  I.-TIIE  INDUCTION  OF  ELECTRIC  CURRENTS.    Price  7«    Od 

post  free,  8a.  ' 

VOL.  II. -TUB  UTILISATION  OF  INDUCED  CURRENTS     Price  12s  6d 
post  free. 
MAGNETIC  INDUCTION  IN  IRON  AND  OTHER  METALS.     By  Prof  J    A 

EWINO,  M.A.    Price  10s.  6d.,  post-free.    Also  In  German,  Ss.  6d.,  post  free    '      ' 
ELECTRIC  MOTIVE  POWER.     By  A.  T.  SNELL.     10a.    6d 
THE  ART  OF  ELECTROLYTIC  SEPARATION  OF  METALS  (Theoretical  and 

Practical).    Hy  Dr.  Oeoeo*  Gore.    Price  IDs.  6d.,  post  free 
ELECTRO-CHEMISTRY.     By  Dr.  Qeorqk  Gore.     Price  2a'  post  free 
PRACTICAL  NOTES  FOR  ELECTRICAL  STUDENTS.     By  A.  E.  KjINNELLY 

and  H.  D,  Wilkinson  .   Price  8s.  ed.,  post  free. 
DRUM  ARMATURES  AND  COMMUTATORS  (Theory  and  Practice)     Bv 

V.  M.  wbymohth.    Price  7s.  (id.,  post  free  J 

THE  INCANDESCENT  LAMP  AND  ITS  MANUFACTURE.     By  Gilbert  S 

KAM.     Price  7a.  Bd.,  P"«t  free  Ss. 
A    POCKET  BOOK  OF  ELECTRICAL    ENQINEERINO   FORMULA       Bv  W 

a™?";'  n,iM'  W*\ M<?.7t- i;,L net'  eoat "-> u- w- ^°*l*°-'. 

..  „,?iKtl   ' '"""'  li'-  M'  "et'  I"'at  'ru".  13»-.  abroad,  13s.  Cd. 

THE  ELECTRICIAN  »  primers.     1„  Two  Volumes.     Price  :  Stout  paper 

BuSleiSrkS™  Vi  '&£i  ^LTiV  "iV"1"  i"""V  tol  M-  po,t  ,reo'  *«•  »d.  each, 
ninme  i  ninora,  M..  p.mt  froo,  Bid.     Aim, ml  p,mt,»Bn  extra. 

ELECTRICAL  LABORATORY    NOTES   AND  FORMS  (Elementary    and    Ad- 
^pp^'aim'"""1"'  ''5  '"'' '''  A'  l'L'--,"N"'  M'A-  '•' lts-    Woej  and  particulars 
THE    WORK  OF  HERTZ.    By  Dr.  0.  J.  Lodoi      Price  8s  6d 

A    DIQBST   OF   THE  LAW    OF   ELECTRIC  LIGHTING    (1893)       Bv   A    G 

CUKTI.H.IlAYWAIIIl,  II.  A.      1'rlco  2s.  (III.,  pust  froo 

THE  MANUFACTURE  OF  BLBCTRIC  LIGHT  CARBONS  A  Practical  Guide 
to  the  KataLllahment  of  a  Carbon  Manufactory.     Price  is.  Od.,  post  free. 

THE  STEAM  ENGINE  INDICATOR  AND  INDICATOR  DIAGRAMS  Edited 
by  W    W.  Hbaumont      Price  8».  Bd.,  p.iat  froe 

SUBMARINE  CABLE  LAYING  AND  RBPAIRINO.      By  H.  D.  Wilkinson. 

MOTIVE  POWER  AND  OEARING.  Hy  K.  Thrmi.rtt  Cahtkh.  [In'i^rllion 

Now  Ready,     i • ,., 

ELECTRIC    LAMPS  AND  ELECTRIC    LIGHTING 

11}    Pi. if    .1      \     M.KMINO,    M     '.    ,    I  ■     ■         I 

FULL      CATALOGUE      POST      FREE      ON     APPLICATION. 


CONTENTS  OF   THE   CURRENT   NUMBER. 


Notes.... „ 351 

Electromagnetic  Theory.  By  0. 

Heaviside.     Continued    ...  355 
Mr.     Crompton's     Presidential 
Address  to  the  Institution  of 

Electrical  Engineers 357 

A  New  Product  of  the  Electric 

Furnace 361 

Meetings  of  Scientific  Societies.  361 
Tramway   Enterprise   in   the 

United  Kingdom 362 

Kooke's  Evelyn  Bell  Crompton.  363 
The  Electric  Arc.     By  Hertha 

Ayrton.     Illus.     Continued..  364 
Tramway  Statistics.     Illus.    ...369 
Mr.  Henry  Edmund's  Presiden- 
tial Address  to  the  Northern 
Society  of  Electrical  Engineers  371 


The  Elihu  Thomson   Competi- 
tion      370 

New      Shallenberger      Meters. 

Illustrated „.«. 370 

Physical  Society 375 

Correspondence— 

Mr.  Heaviside's  Operators — 

John  Perry    376 

"  Labour-Saving  "  Apparatus 
as  an  Instrument  of  Educa- 
tion—C  V.  Boys 377 

Trade  Notes  and  Notices    380 

Companies'  Meetings— 

Eastern  Telegraph  Company 

(Limited)    382 

New  Companies    383 

City  Notes     383 

Companies'  Share  List 384 


SPECIAL    NOTICE. 

With  this  week's  Number  of  "THE  ELECTRICIAN" 
is  issued  (Gratis  to  Subscribers)  a  fine  STEEL-PLATE 
PORTRAIT  of  Mr.  R.  E.  CROMPTON,  President  of  the 
Institution  of  Electrical  Engineers,  1895. 

Complaints  of  non-receipt  should  be  at  once  sent  to  the 
Publisher. 


TRAMWAY    ENTERPRISE   IN  THE    UNITED 
KINGDOM. 

In  another  column  will  be  found  a  series  of  curves  plotted 
from  some  statistics  relating  to  English  tramways,  which  are 
to  be  found  in  a  return  called  for  by  the  House  of  Commons 
last  summer.  The  United  Kingdom,  as  all  electric  traction 
men  know  to  their  cost,  is,  from  the  tramway  point  of  view, 
"  saturated  "  ;  whether  permanently  or  temporarily  is*  per- 
haps,  a  moot  point;  So  accustomed  are  we  English  to 
regard  any  retrogression  or  stagnation  as  a  purely  momen- 
tary phenomenon,  that  the  vast  majority  are,  no  doubt, 
thoroughly  convinced  that  this  particular  check  cannot  be 
other  than  for  the  time  being,  and,  acting  on  this  sanguine 
assumption,  are  gathering  up  a  store  of  knowledge  from 
the  experiments  and  experience  of  other  folk  more  go-ahead 
than  ourselves,  and  laying  it  by  with  a  view  of  turning  it  to 
account  in  the  good  time  coming.  Beyond  this  already  well- 
ascertained  fact  of  "saturation,"  it  cannot  be  said  that  these 
recently-published  tramway  statistics,  whether  in  their  original 
serried  array  of  columns  of  figures  or  as  curves,  convey  at  first 
glance  very  much  to  the  mind  desirous  of  discovering  the  whj 
and  wherefore  of  the  present  state  o\'  stagnation. 

I'|i  to  1886,  as  the  curves  of  capital  authorised,  capital 
1  cpended,  and  line-mileage  tell  us,  all  went  tolerably  well. 
The  increase  of  capital  expended  and  of  lino  mileage  for  the 
eight  years  L878-1886  we  n  peotively  200  per  oent.  and  218 
pei  cent.,  but  for  the  period  1886  1894  the  oorrespo 
figures  are  only  1-1-5  per  cent,  and  1  '2 ■  7 .">  per  cent.     A  gradual 

decreasi  in  the  rati  of  ini  rea  ie  1 1,  of  c e,  to  be  expected  in 

indu  trial  enterprise  ol  fchi  d<  oription.  A  sudden  check, 
bowever,  or  an  actual  retrogre  ion,  Buch  as  Ls  shown  by  the 
line-mileage  curve  to  hav  ;  between  L890-92,  is  an 

iinhi  althj    3  mptom.     Ami  1  ipeoiallj  bo  is  this  the  ease  when 
tins  peculiar  paralysis  taki  1  place   ide  bj  ride  with  a  tremen- 
dou     1    pan  toil    and   a    marked   improvement  of  tramway 
traction  elsewhere.     The  population  oi  the  United  Stab 
of  the   United  Kingdom  are  iu  round  numbers  (!;S,000,(X)0 
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and  39,000,000  respectively  ;  that  is  to  say,  they  are 
in  the  ratio  of  1-6:1.  The  tramway  mileage  of  the 
United  States,  according  to  the  latest  reliable  returns 
available,  amounts  to  more  than  12,000  miles  of  track,  that 
of  the  United  Kingdom  being  but  little  more  than  1400 ;  the 
track  mileage  ratio  is,  therefore,  8'5  ;  1.  Figures,  we  admit, 
can  be  made  to  prove  almost  anything.  However,  taken  at 
their  lowest  value,  comparative  statistics  such  as  these  "must 
give  us  pause."  Meanwhile,  during  this  period  of  arrested 
constructive  development,  the  number  of  passengers  carried 
has  risen  almost  by  leaps  and  bounds.  In  1878  the  total  was 
11(5  million,  and  in  1886  no  less  than  881  million,  an  in- 
crease of  163  per  cent.  To-day  617  million  people  anually 
patronise  tramcars.  In  other  words,  during  the  eight-year 
period  in  which  capital  expenditure  increased  only  11-5  per 
cent.,  and  miles  of  line  open  for  traffic  only  12-75  per  cent., 
the  passenger  traffic  increased  60  per  cent.  Evidently  it  is 
not  because  the  British  public  has  tired  of  tramways  that 
the  British  investor  has  turned  a  deaf  ear  to  the  persuasive 
promoter.  Neither  do  the  figures  and  curves  relating  to 
revenue  carry  us  much  further  towards  a  solution.  Gross 
receipts  have  increased  nearly  280  per  cent,  upon  the  total 
for  1878,  and  net  receipts  have  not  fallen  off  appreciably. 
The  average  ratio  of  working  expenses  to  total  income  brings 
us  on  the  other  hand  to  the  pith  of  the  puzzle.  English  rail- 
ways consume  only  57  per  cent,  of  their  total  income  in 
earning  it ;  for  English  tramways  the  figure  is  nearly  80  per 
cent.  When  to  this  consideration  we  have  superadded  the 
climatic,  social  and  municipal  purchase  disadvantages  adverted 
to  in  our  recent  review  of  the  past  year,  the  paralysis  which 
has  overtaken  tramway  enterprise  in  this  country  is  no  longer 
a  mystery. 

To  facilitate  the  adoption  of  an  entirely  new  system  of 
traction  it  is  desirable  that  the  tramway  business  should  be 
in  a  condition  of  medium  prosperity  and  in  high  favour  as  a 
safe  and  fairly  remunerative  investment.  When  dividends 
are  fat,  directors  are  lazy,  revolutionary  innovations  are  dis- 
countenanced. When  dividends  are  for  the  most  part  non- 
existent or  extremely  modest,  when  there  is  no  security  of 
tenure,  no  pressing  pubhc  want  to  be  filled,  and,  above  all,  no 
particular  weakness  for  tramways  as  a  mode  of  investment, 
directors  cannot,  as  a  rule,  obtain  capital  for  extensions  or 
improvements,  except  by  way  of  loans  and  debentures,  or,  on 
the  other  hand,  do  not  care  to  risk  the  loss  of  the  meagre 
pittance  now  being  earned.  This  last  is  the  present  state 
of  affairs  at  home,  an  evidence  of  which  is  the  fact  that 
since  1878  loan  and  debenture  capital  has  increased  from 
£900,000  to  £'5,000,000,  whilst  share  capital  has  only  grown 
from  three  to  nine  millions.  Financial  expedients  are  not  to  our 
liking ;  but  the  circumstances  being  what  they  are,  it  would 
seem  as  if  something  of  the  kind  will  have  to  be  resorted  to  if 
electric  tramway  traction  is  to  make  any  immediate  progress 
in  England.  American  and  German  experience  has  con- 
clusively shown  that  there  is  money  in  electric  traction,  and 
in  view  of  this  there  should  be  no  great  difficulty  in  raising 
capital  for  electric  traction  construction  and  maintenance 
Many  a  struggling  horse  tramway  company  would  be 
only  too  glad  to  lease  its  undertaking  for  the  poor  re- 
mainder of  its  existence  in  consideration  of  a  certain  per- 
centage on  the  gross  annual  receipts.  Many  a  concern 
too  poor  and  too  insecure  in  tenure  to  start  all  afresh 
as  an  electrical  line  could  be  worked  remuneratively  by  a 
lessee  company  in  a  big  way,  making  every  bolt  and  nut  for 
itself,  and  able,  when  the  day  of  municipal  purchase  arrives, 
to  pack  up  and  be  off  with  but  little  loss  to  fresh  fields  and 
pastures  new,  unless  the  terms  offered  are  adequate.     More- 


over, municipalities,  it  must  not  be  forgotten,  are  at  present 
debarred,  except  in  three  instances,  from  working  their  own 
lines,  and  would  therefore  be  ready  listeners  to  proposals 
coming  from  a  corporation  with  ample  capital,  practical  ex- 
perience, and  the  latest  thing  in  mechanical  traction.  Small 
firms  pulling  at  random  and  working  lines  at  a  loss — as  an 
advertisement,  big  firms  looking  upon  electric  traction  as  a 
mere  addendum  to  their  other  business,  do  not  strike  us  as 
exactly  adequate  to  the  task  of  pushing  forward  electric  trac- 
tion against  the  obstacles,  passive  and  active,  which  beset  its 
path  in  this  country.  On  the  other  hand,  a  concern,  such  as  we 
have  suggested  would  have  to  be  honestly  promoted,  energeti- 
cally and  carefully  worked— and  hitherto  a  mixture  of  finance 
and  manufacture  has  not  proved  to  be  an  ingredient  compounded 
of  all  the  virtues  or,  for  matter  of  that,  of  all  the  talents. 


R00KES  EVELYN  BELL  CR0MPT0N. 

Mr.  Crompton,  though  still  a  comparatively  young  man,  is 
quite  venerable  as  an  electrical  engineer.  He  is  a  Yorkshire- 
man  and  a  Harrow  boy.  He  began  his  career  as  a  soldier  ; 
but  his  strong  bent  towards  engineering  led  him,  when  in  the 
Department  of  Public  Works  in  India,  to  become  an  expert  in 
the  driving  and  all  else  that  appertains  to  a  traction  engine. 
In  1876,  at  the  age  of  31,  he  left  the  service,  and  devoted  hi.i 
whole  time  to  engineering,  and  when  electric  lighting  saw  the 
light  of  itself  in  1878,  he  took  up  the  subject  with  his  charac- 
teristic vigour,  and  at  once  came  to  the  front. 

The  secret  of  his  success  from  the  beginning  lies  in  his 
insisting  on  good  engineering  design  and  solid  work,  where 
the  mere  electrician  would  have  fallen  back  on  the  flimsiness 
of  the  optician.  His  works  developed  rapidly  by  manufac- 
turing Biirgin  machines,  and  arc  lamps  of  his  own  and  Mr. 
Crabb's  invention.  In  1882  he  and  Mr.  Kapp  invented  and 
made  the  first  constant  potential  machines  ever  turned  out, 
though  a  double-wound  machine  had  been  made  previously  by 
Varley  and  Brush.  In  those  days  the  influence  of  the  un 
practical  electrician  and  the  optician  was  still  rampant  in 
electrical  engineering,  and  dynamos  were  flimsily  made,  with 
no  great  attention  to  proportions  of  iron  and  copper.  Mr. 
Crompton  threw  over  all  the  old  ideas  of  dynamo  design,  and 
introduced  a  solidified  Gramme  machine  with  comparatively 
little  armature  wire  and  what  was  then  considered  a  prodi- 
giously strong  field,  and  this  has  been  the  typical  ring  armature 
machine  ever  since. 

Life  at  the  works  did  not  consist  entirely  of  designing  dynamos. 
Mr.  Crompton  was  always  a  man  of  large  interests.  It  was  not 
known  at  what  hour  he  got  up,  because  no  one  was  up  early 
enough  to  see.  The  morning  would  be  spent  in  going  through 
the  works,  calculating  out  windings  with  a  pocket-slide  rule, 
preparing  estimates  off-hand  for  the  illumination  of  unknown 
towns,  dictating  letters,  looking  through  drawings  and  sadden- 
ing draughtsmen  by  sketching  in  pencil  on  their  work,  in  discus- 
sions with  his  electrician  who  wanted  to  do  something  another 
way,  taking  draughts  of  boiling  water,  and  getting  out  patent 
specifications.  All  this  would  cease  at  1:23.  He  would  then 
have  a  sumptuous  luuch  and  drive  a  mile,  catching  the  1:27  tu 
London.  The  journey  was  a  concentrated  mixture  of  technics, 
reminiscence  and  anecdote.  The  afternoon  would  be  devoted  to 
weaving  webs  around  the  wily  town  councillor  or  other  customer, 
to  rushing  round  to  different  installations,  to  dictating  Papers 
for  learned  societies  while  he  crammed  a  heterogeneous  collection 
of  papers  into  a  handbag,  and  finally,  a  rush  off  to  Liverpool- 
street,  changing  a  three-volume  novel  at  the  bookstall  and 
catching  the  train  to  Chelmsford,  where  the  discarded  novel 
would  be  again  changed.  Then  messages  to  one  or  two 
members  of  the  staff  to  tackle  some  business  at  8:30.  The 
meantime  would  be  occupied  in  the  racquet  court  adjoining 
the  works.  Mr.  Crompton  plays  tennis,  both  "  real  "  and  "lawn," 
with  the  same  vigour  that  he  does  everything  else.  He  regards 
real  tenuis  as  a  far  more  scientific  game  than  billiards,  and  has 
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more  than  once  astonished  players  at  "  Princes "  who  have 
judged  him  by  his  white  hairs  to  be  an  old  man.  He  always 
enters  for  the  squash  ties  at  Chelmsford,  and  can  beat  most 
of  his  pupils.  The  perfect  freedom  with  which  Mr.  Crompton 
always  treats  those  under  him  would  alone  account  for 
their  loyalty  towards  him.  It  must  be  admitted  that  when 
the  representatives  of  the  local  authorities  came  to  complain 
that  his  pupils  serenadtd  girls'  schools  in  whitened  top  hats  and 
night-shirts  ;  that  he  was  outwardly  grieved  at  their  depravity; 
but  the  twinkle  in  his  eye  showed  that  he  really  regretted  not 
having  been  among  the  serenaders.  The  business  to  be  done 
at  eight  generally  degenerated  into  supper  and  yarns ;  but  the 
real  business  of  the  day  always  began  about  11:30,  and  Mr. 
Crompton  was  left  completing  it  alone  in  the  small  hours  of 
the  morning. 

His  technical  policy  has  always  been  to  put  in  good  solid 
engineering  work,  and  he  was  one  of  the  earliest  to  realise 
fully  that  the  whole  success  of  a  central  station  does  not 
depend  only  on  the  electrical  efficiencj7  of  the  dynamo,  and 
that  a  real  electrical  engineer  is  more  concerned  with  boilers 
than  with  Fourier's  series.  Mr.  Crompton  is  no  high  mathe- 
matician, and  his  dynamo  designing  has  not  been  carried  out 
in  the  style  inculcated  to  the  second-year  student  at  the 
leading  technical  colleges.  But  he  has  confessed,  long  ago, 
that  he  has  "an  eye"  :  and  Mr.  Crompton's  "little  eye,"  about 
which  he  used  to  be  chaffed,  has  done  him  good  service,  and 
has  helped  England  to  take  the  lead  in  first-class  electric 
engineering  construction  and  design. 

Mr.  Crompton  is  a  first-class  fighting  man,  and  the  keenness 
with  which  he  debates  at  Westminster  has  led  some  of  his 
hearers  to  think  that  he  is  a  man  of  narrow  ideas.  Xothing 
could  be  wider  of  the  mark ;  but  a  skilful  barrister  often 
appears  to  an  ignorant  lounger  in  the  law  courts  to  be 
hopelessly  prejudiced  towards  his  clients.  Mr.  Crompton 
probably  understands  the  conditions  under  which  alternate- 
current  supply  is  suitable  as  well  as  anybody.  He  has  good 
reason.  For  he  made  an  emphatic  success  of  continuous 
currents,  and,  being  proud  of  it,  he  analysed  the  accounts  and 
dissected  the  expenses  of  the  supply  systems  which  he 
equipped,  in  a  way  that  no  other  man  attempted,  though 
many  are  now  endeavouring  to  imitate.  He  therefore  knows 
the  shortcomings  and  limitations  of  continuous-current  dis- 
tribution, and  is  perfectly  ready  to  recommend  alternating 
transformer  systems  in  suitable  places,  and  has  developed  for 
this  purpose  an  alternator  and  a  transformer  which  do  credit  to 
the  Chelmsford  works. 

Of  late  years  the  beams  of  an  arc  lamp  or  two  have  been 
seen  shining  over  Kensington  Court  from  the  topmost  story  of 
his  house  until  late  at  night,  and  here,  in  a  well-equipped 
laboratory,  Mr.  Crompton  has  been  carrying  on  experimental 
work  and  investigations  of  a  high  order.  The  calibration  of 
Crompton  and  Co.'s  measuring  instruments  was,  until  lately, 
carried  on  here  by  the  aid  of  the  accurate  measuring  apparatus 
and  powerful  battery  of  accumulators  which  the  laboratory 
contains.  A  research  on  the  most  economical  size  of  arc 
carbons  has  been  recently  carried  out,  and  the  results  were 
most  carefully  worked  out  in  grammes  of  carbon  per  spherical 
candle  hour,  Mr.  Crompton  being  a  photometrist  of  no  mean 
order.  The  development  of  the  potentiometer,  to  which  we 
referred  last  week,  and  of  the  platinum  pyrometer,  has  occupied 
him  more  recently,  and  he  proudly  shows  to  visitors  d'Arsonval 
"  ;alvo  "  coils  wound  with  his  own  hands  in  a  winding  jig  of 
Ins  own  construction,  and  chums  that  the  sensitiveness  of  his 
pet  "  galvo  "  has  never  been  apj  roaohed  by  any  other  maker. 

'I'!"'  development  oi   the  Crompton-Howell  accumulator   is 

ther  important  work,  and  there  is,  or  was  recently,  in  this 

laboratory  a  cell  whirl)  it  is  claimed  beats  record.  Arailwaycom 
pany  recently  "  lost '  it  until  a  claim  foi  '  100  ws  made  for  it. 
(if  Mr.  Crompton  |  ioneer  work  al  \  ienna,  where  many  of  the 
now  well  known  features  of  Bupply  Btations  were  Bi  I  adopted, 
nf  the  thorough  buccsbb  of  the  Kensington  and  Knl  ;hl 

Elei    rii    Lighting  I ' pany,  and  of  the  oth  I  llowed 

it,  it  is  unnecessary  to  write  ;  suffice  il  to  Bay  thai  they  largely 
contributed  to  restore  the  confidence  ol  the  finanoial  world  in 
olectric  supply.  Mr.  Crompton,  as  a  writer,  is  well  known  to  our 
readers;  Ins  Paper  read  before  the  Institution  of  Civil  En 


inwhichhe  first  discussed  the'Moad  factor,"was  a  landmark  in  the 
development  of  electrical  engineering.  In  an  article  contributed 
by  him  to  Industries  so  long  ago  as  March,  1888,  he  discussed 
the  question  of  distribution  by  continuous-cui  rent  transformers, 
and  clearly  indicated  what  has  since  been  called  the  Oxford 
and  Chelsea  system.  This  article  shows  that  the  alternating 
transformer  system  was  in  full  use  at  that  time,  although 
there  is  a  tendency  now  to  make  out  that  it  has  not  yet  had  a  fair 
chance  and  it  has  only  been  recently  improved.  Further,  it 
shows  that  at  that  time  he  laid  down  as  an  absolute  necessity 
what  has  only  quite  recently  become  general— i.e.,  the  pro- 
viding of  a  surface  box  opposite  every  other  house  ;  and  lastly, 
the  cost  of  plant  per  100  kilowatts  was  worked  out  at  about 
£81,  which  is  almost  precisely  the  figure  at  which  various 
speakers  fixed  it  during  the  discussion  on  one  of  his  recent 
Papers.  Mr.  Crompton,  in  fact,  knew,  and  was  prepared  to 
assert  in  print,  a  good  deal  more  in  1888  than  is  now  generally 
believed.  In  the  widest  and  best  sense  of  the  term,  there  can 
be  little  doubt  that  Mr.  Crompton  is  the  leading  electrical 
engineer  of  the  land. 


THE   ELECTRIC  ARC. 

BY    IIERTHA    AYRTuX. 

(Continued  from  p.  339 J. 

A  glance  at  Figs.  4,  5,  and  6  (pp.  336,  337,  The  Electrician, 
January  18th)  is  sufficient  to  show  the  general  character  of 
the  changes  in  the  curves  caused  by  varying  the  diameters  of 
the  carbons  employed.  The  chief  of  these  is  the  change  in  the 
smallest  current  which  causes  hissing. 

These  hissing  points,  as  they  may  be  called,  must  not  be 
trusted  too  implicitly  however  ;  they  are  very  difficult  to  deter- 
mine, and  are  liable  to  change  with  the  smallest  change  in  the 
construction  of  the  carbons.  For  instance,  with  both  carbons 
solid,  hissing  occurs  with  a  much  smaller  current  for  a  given 
length  of  arc  than  when  the  positive  carbon  is  cored  ;  it  is, 
therefore,  reasonable  to  suppose  that  some  of  the  vagaries  which 
I  have  met  with  regarding  the  hissing  point  with  cored  carbons 
are  caused  by  some  variation  in  the  diameter  or  construction 
of  the  core.  No  absolute  law,  therefore,  for  the  determination 
of  these  points  could  possibly  be  relied  on  that  was  not  based 
upon  a  very  large  number  of  determinations  with  carbons  of 
the  same  sizes  and  construction. 

Even  with  the  same  pair  of  carbons  the  smallest  current 
with  which  continuous  hissing  first  takes  place,  and  the  largest 
current  with  which  a  silent  arc  can  be  maintained  continuously 
for  a  given  length  of  arc,  are  almost  impossible  to  determine 
with  absolute  certainty.  Within  the  unstable  part  of  the 
curve,  before  even  arriving  at  the  currents  which  simply  refuse 
to  go  through  the  arc  at  all,  oue  gets  currents  which  act  in  a 
very  exasperating  manner.  They  will  flow  silently  for  several 
minutes,  and  when  you  think  the  carbons  are  just  formed  for 
that  current  and  length  of  arc,  down  goes  the  pressure,  up 
goes  the  current,  and  the  arc  begins  to  hiss. 

And,  vice  versd,  when  the  arc  is  apparently  hissing  quite 
steadily,  it  will  suddenly  become  silent  with  a  reversal  of  the 
action  nf  pressure  ami  current;  and,  of  course,  when  once 
cii her  ol  these  changes  has  really  set  in,  you  have  to  change 
the  outside  resistance  to  bring  the  are  back  to  the  state  you 
require,  and  wait  while  tho  carbons  form  again. 

But,  although    the   actual    Current   with  which    hissing   takes 

place  is  nol  to  lie  relied  on  within  a  certain  range,  the  general 
nature  of  the  change  in  the  hissing  poinl  caused  by  varying 
the  sizes  of  tie'  carbons  may  he  very  well  observed  by  corn- 
paring  Figs,  t  and  6,  I  >ne  may  say  at  once,  for  instance,  that 
hissing  certainly  oooura  with  very  much  smaller  currents  with 
the  smaller  carbons  than  with  the  larger  ones.  Comparing, 
tor  example,  the  2mm,  arcs  on  the  two  figures,  whether  hissing 
oci  nrs  wiili  I  i  oi-  with  17  amperes  with  the  smaller  carbons, 
or  with  16  ov  50  amperes  with  the  larger,  it  is  absolub 
tain  that,  wiih  thai  li  ngth  ol  arc,  the  larger  carbons  can  bum 
Bilently  with  a  very  much  larger  current  than  the  smaller. 

Thus  one  point  is  established  namely,  that  the  largest 
current  which  can  maintain  a  silent  arc  of  given  length — in 
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other  words,  the  hit  sing  point — increases  with  the  cross  section 
of  one  or  both  of  the  carbons  employed. 

Again,  it  is  evident  from  the  same  figures  that  the  biasing 
point  always  occurs  on  the  flat  part  of  the  curve;  that  is  to 
say,  the  potential  difference  has  always  gained  a  fairly  constant 
value  before  hissing  begins.  And,  still  further,  the  potential 
difference  is  constant  for  a  much  larger  range  of  current  before 
hissing  begins  with  large  carbons  than  with  small.  Thus,  if 
the  object  were  to  keep  the  potential  difference  of  the  arc  con- 
stant for  a  large  range  of  currents  large  carbous  should  certainly 
be  used. 

Fig.  G  shows  that  the  largest  current  that  can  maintain  a 
silent  arc  with  a  given  pair  of  carbons  is  greater  for  long  arcs 
than  for  short.  This  is  only  another  way  of  stating  a  vary  well- 
known  fact — one  that  has  caused  much  misapprehension — 
namely,  that  if  with  a  certain  length  of  arc  you  have  hissing,  by 
lengthening  the  arc  and  keeping  the  current  constant  you  will 
eventually  get  a  length  of  arc  which  will  be  silent  with  that 
particular  current  flowing  through  it.  But  that  length  of  arc 
has  also  its  hissing  point,  only  with  a  bigger  current,  and  that 
is  what  has  not  been  generally  understood. 

We  may  thus  arrive  at  two  very  definite  conclusions  : — 

(1)  The  smallest  current  which  produces  hissing  with  a 
given  length  of  arc  increases  with  the  cross-section  of  the 
carbons. 

(2)  The  smallest  current  which  produces  hissing  with  a 
given  pair  of  carbons  increases  with  the  length  of  arc. 

But  from  Figs.  4,  5,  and  G  it  would  appear  that  increasing 
the  cross-section  of  the  carbons  has  much  more  effect  in 
increasing  the  current  that  can  flow  through  the  arc  without 
causing  hissing  than  increasing  the  length  of  arc  in  the  same 
ratio.  This  is  clearly  seen  from  Tables  Nos.  I.  and  II. 
Table  I. 


Diameter  of  car- 
bons in  millimetres. 

Sum  of  cross- 
sections  of 
carbons  in  square 
millimetres. 

Approximate  2mm.  arc,  approximate 
ratio  of            largest  current  in 

Positive 

Negative 

sections. 

hissing. 

18 
13 

9 

15 

11 
8 

549 
290 
145 

4 
2 

1 

48 
28* 

14-5 

Table  II. — Positive  Carbon  '.'mm.  card,  Negative  Carbon  8mm. 
solid. 


Length  of  arc 

in 

millimetres. 

Ratio  of  length 
of  arc. 

4 
2 
1 

Approximate  largest 

current  in  amperes  not 

producing  hissing. 

8 

4 
2 

22 
19 
15-5 

Hence  with  the  small  pair  of  carbons,  having  a  joint  cross 
section  of  145  square  millimetres,  it  is  impossible  to  obtain  a 
silent  arc  with  a  current  larger  than  about  20  amperes,  even 
when  the  arc  is  lengthened  to  Smm.  While  with  the  large 
pair  of  carbons,  having  a  joint  cross  section  of  549  square 
millimetres,  a  current  of  about  40  amperes  will  produce  a 
silent  arc  even  when  the  arc  is  as  short  as  0'5mm. 

Next,  as  regards  those  portions  of  the  curves  in  Figs  4,  5, 
and  G,  which  refer  to  silent  arcs.  From  inspection  it  Is  seen 
that  the  permanent  value  of  the  potential  difference  required 
to  send  a  particular  current  through  a  given  length  of  arc 
depends  but  little  on  the  cross  section  of  the  carbons,  although 
the  carbons  for  the  curves  in  Fig.  4  had  about  four  times  the 
cross  section  of  the  carbons  for  the  curves  in  Fig.  G. 

In  Table  No.  III.  some  examples  are  given  illustrating  this 
point. 

Some  of  the  potential  differences  in  this  table  for  a  given 
length  of  arc  and  current  are  almost  identical  for  the  three 
different  pairs  of  carbons;  for  example  4.".,  43  and  437  volts 
for  a    2  millimetre    arc    with  10    amperes,    or,    again,     I  I  ••">, 


45  and  458  for  a  3  millimetre  arc  with  15  amperes.  In 
other  oases  the  agreement  is  not  so  marked  ;  for  example,  36, 
37*5  and  tT5  volts  For  a  1  millimetre  arc  with  six  amperes. 
It  might,  therefore,  be  thought  that  the  permanent  value  of 
the  potential  difference  required  to  send  a  particular  current 
through  a  given  length  of  arc  was  really  independent  of  the 
siz>  of  the  carbons,  and  that  the  want  of  identity  of  the  three 
values  of  the  potential  difference  in  certain  cases  was  due  to 
inaccuracy  in  the  observations. 

Table  III. 


*This  current  is  known   from   the  laboratory  note-book,  although  not 
stated  on  Fig.  5. 


Potent  ial  difference  l"-t  ween  carbons  for 

Length 

(  urrent 
amp  res, 

"I  arc  in 

t  18mm.  cored 

+  13mm.  cored. 

+  9mm.  cored. 

-  15mm.  solid. 

33-0 

11mm.  solid. 

-  8mm.  solid. 

C-5 

6 

367 

10 

6 

360 

37-5 

41-5 

20 

6 

47-0 

46-0 

44-2 

3'0 

6 

50-5 

50'2 

48  4 

4-0 

6 

53-0 

54  0 

538 

5-0 

6 

54-75 

55-0 

55-8 

0-5 

10 

3V9 

39-0 

1-0 

10 

36  0 

38  5 

42-0 

2  0 

10 

430 

43  0 

43-7 

30 

10 

50-5 

46-7 

46-2 

40 

10 

53-0 

49-7 

53-8 

50 

10 

5475 

520 

55-8 

0-5 

15 

36-5 

hissing. 

10 

15 

37-5 

39-7 

43-0 

20 

15 

42-0 

43-0 

44'0 

3-0 

15 

44-5 

45-0 

45-8 

40 

15 

45-8 

47  5 

485 

50 

15 

475 

50'0 

50-2 

On  plotting,  however,  the  curves  on  Fig.  11,  connecting 
potential  difference  with  length  of  arc,  each  of  the  three  groups 
of  curves  A,  B,  and  C  being  for  a  particular  current  for  the 
three  pairs  of  carbon?,  it  is  seen  that  the  three  curves  for  auy 
group  are  in  reality  different  parts  of  curves  having  the  same 
general  shape,  but  differing  in  the  proportions  of  their  parts  ;  in 
fact,  if  we  compare  the  curves  in  Fig*.  7,  8,  and  9  (p.  338, 
The  Electrician,  January  18th)  for  the  same  current  we  see  that 
the  three  curves  have  the  same  general  shape,  only  the  bent 
parts  differ  in  width  and  height;  that  is,  the  rate  of  change  of 
ratio  of  potential  difference  to  length  of  arc  is  different  in  the 
three  curves. 

Compare,  for  instance,  the  curves  for  currents  of  six  amperes 
in  Figs.  7  and  9.  In  Fig.  7  there  is  a  fairly  straight  part 
from  Gmm.  to  2mm.,  at  which  length  the  potential  difference 
is  about  47  volts ;  then  there  is  a  rapid  bend  in  the  curve  to 
0-8  mm.,  where  the  potential  difference  is  about  35  volts,  and 
then  there  is  a  part  that  is  much  more  nearly  horizontal. 

Turning  to  Fig.  9  we  have  the  same  thing — with  a  difference. 
The  straight  part  of  the  curve  stops  at  4mm.,  at  which 
point  the  potential  difference  is  about  58  volts  ;  then  the  bend 
down  is  much  less  rapid,  extending,  as  it  does,  over  a  longer 
period  to  T75mm.  where  the  potential  difference  is  44.  Then 
comes  the  fairly  horizontal  part,  extending  to  about  Pimm, 
and  then  a  new  part  altogether,  where  there  is  a  rapid  bending 
down  of  the  curve. 

It  appears,  therefore,  to  be  correct  that,  while  for  some  cases 
in  Table  No.  III.  the  potential  difference  for  a  given  length  of 
arc  and  current  should  be  the  same  for  the  three  pairs  of  carbons, 
for  other  cases  there  ought  to  be  a  difference  in  the  values  of 
the  pressure. 

In  their  Paper  read  before  the  Physical  Society  in  1882 
(Vol.  V.,  p.  203)  on  "The  Resistance  of  the  Electric  Arc," 
Messrs.  Ayrton  and  Perry  said,  in  speaking  of  the  curve  given 
in  that  Paper,  which  they  had  drawn  from  the  results  of  their 
experiments  connecting  potential  difference  between  the  carbons 
and  length  of  arc  from  arcs  up  to  31mm.  long  :  "The  curve  we 
have  obtained  is  also  strikingly  like  that  obtained  by  Drs.  W. 
De  La  Rue  and  Hugo  Miiller  for  the  connection  between  the 
electromotive  force  and  the  distance  across  which  it  would  send 
a  spark.  These  gentlemen  also  made  experiments  on  the  elec- 
tric arc  with  their  large  battery  .  .  .  the  result  of  an 
experiment  in  air  between  two  brass  points  is  given;  but, 
according  to  that,  when  the  arc  was  half  an  inch  in  length  the 
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difference  of  potentials  between  the  brass  points  was  about  700 
volts.  How  far  the  very  high  electromotive  force  found  by 
Drs.  W.  De  La  Rue  and  Hugo  Miiller  to  be  necessary  in  this 
case  arose  from  a  combination  of  the  material  employed  for  the 
electrodes  and  the  smallness  of  the  diameter  of  the  brass  elec- 
trodes, or  whether  the  law  that  '  the  electromotive  force  neces- 
sary to  maintain  an  arc  depends  mainly  on  the  length  of  the  arc, 
and  hardly  at  all  on  the  strength  of  the  current,'  fails  when  the 
current  is  below  a  certain  small  limit,  we  are  unable  to  say; 
but  of  course  both  the  diameter  of  the  brass  electrodes  they 
employed  and  the  strength  of  the  current  that  was  passing 
(0025  ampere)  in  the  arc  was  very  much  less  than  that  used 
in  any  ordinary  electric  light,  and  to  which  the  experiments  of 
Mr.  Schwendler  and  ourselves  especially  refer.  It  is  very  pro- 
bable that  the  difference  in  the  material  of  the  electrodes  has 
mainly  to  do  with  the  difference  between  their  results  and 
ours ;  and  we  think  it  very  probable  that  with  very  soft 
carbons  an  arc  of  a  given  length  could  be  maintained  with  a 
much  less  difference  of  potentials  than  that  found  by  us,  since 
it  would  be  more  easy  for  a  shower  of  carbon  particles  to  be 
maintained  between  the  ends  of  the  carbons." 

Two  results  are  here  foreshadowed,  the  one  that  the  potential 
difference  for  a  given  current  and  length  of  arc  would  be  found 
to  be  smaller  if  the  carbons  were  made  softer,  the  other  that  the 
potential  difference  for  a  given  length  of  arc  would  be  far 
higher  with  very  small  currents  than  with  those  which  are 
used  practically  with  an  arc  lamp.  The  first  result  was  found 
to  be  true  when  cored  carbons  were  subsequently  manufactured, 
and  the  second  is  borne  out  by  the  strikingly  rapid  rise  in  the 
curves  in  Figs.  4,  5  and  6,  as  the  current  becomes  very  small 
(pp.  336  and  337,  The  Eltctrician  for  January  18th). 


Oitrrent  in 


amperes. 

Fig.  12. — 4mm.  arc — A  A  A,  Positive,  8mm.  solid,  11mm.  solid. 
B  B  B,  Positive,  13mm.  cored,  11mm.  solid. 

The  curves  in  Fig.  12  havo  been  drawn  in  order  to  see  what 
change  was  actually  made  in  the  curves  connecting  difference 
of  potential  and  current  for  a  given  length  of  arc  when  a  solid 
positive  carbon  was  substituted  for  the  cored  one  of  the  same 
diameter,  tho  negative  carbons  in  both  cases  being  solid. 

These  curves  connect  difference  of  potential  with  current  for 
a  silent  arc  of  4mm.,  AAA  when  both  carbons  are  solid, 
B  B  15  when  the  positive  is  cored,  the  positive  carbon  being 
13mm.  and  tho  negative  11mm.  in  diameter  in  both  cases.  It 
is  seen  that  the  curve  with  a  cored  positivo  carbon  is  from 
three  to  six  volts  lower  than  that  with  a  solid  positive. 

This  diminution  of  potential  difference  with  a  cored  carbon 
does  not  appear,  from  my  experiments,  to  be  uniform  whatever 
tho  length  of  arc,  and  I  find  that  it  is  much  greater  with  short 
arcs  than  with  long  ones,  evidently  also  from  the  curves  in 
Fig.  12,  it  is  greater  with  smaller  currents  than  with  larger 
ones. 

The  curves  connecting  apparent  resistance  with  length  of 
arc  (Figs.  13,  11  and  16)  will  be  instructive  on  this  point. 
Tho  ordinates  of  these  curves  were  obtained  by  dividing  the 
potential  difference  for  each  length  of  arc  by  each  current  used, 
after  the  current  had  in  each  case  boeu  kept  constant  for  a 
Hiiflicient  length  of  time  for  the  carbons  to  be  properly  shaped 
for  the  particular  current  and  length  of  arc.  The  absciss. e 
aro  tho  corresponding  lengths  of  arc,  the  current  being  the 
for  all  the  points  on  any  one  curve. 
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In  1886  Messrs.  Cross  and  Shepard  constructed  resistance 
curves  of  this  kind  for  solid  carbons  (Proceedings  of  the 
American  Academy  of  Arts  and  Sciences,  June  1G,  1886), 
and  found  that  in  every  case  they  obtained  straight  lines 
for  both   silent  aud  hissing  arcs,   showing   that   the  apparent 


Length  of  Arc  En  Mi'li 
FlO.  13. — Carbons:  Positive,  I8111111.  cored  ;  Negative,  13niiri.  solid. 

resistance  of  the  arc  minus  a  constant  varied  directly  as  the 
length  of  arc,  and  upon  this  fact  they  founded  their  formula 

R  =  a  +  b  I, 
where  R  is  the  apparent  resistance  of  the  arc,  /  the  length  of 
arc,  and  a  and  b  are  constants  which  depend  on  the  currents 
and  the  carbons,  and  also  on  whether  the  arc  is  a  hissing  or  a 
silent  one. 

The  results  of  my  own  experiments  with  solid  carbons  agree 
with  this  equation,  but  a  glance  at  the  curves  on  Figs.  13, 14, 


Length  <■/  arc  in  millim 
FlG.  14. — Carbons:  Positive,  13mm.  cored  ;  Negative,  11mm.  solid. 

and  15,  for  cored  positive  carbons  will  show  that  no  such  equa- 
tion could  possibly  fit  the  majority  of  them.  It  is  evident  thatonly 
the  curves  with  currents  of  20 amperes  and  more  are  straight  lines 
while  those  with  smaller  currents  are  straight  only  when  the 
arc  is  longer  than  3mm.,  and  that  they  give  a  great  dip  down 
from  3mm.  to  2mm.  This  dip  is  less  as  the  current  becomes 
greater,  until  at  20  amperes  it  has  ceased  to  exist.  Now  this 
dip  evidently  depends  on  the  core  of  the  positive  carbon,  for 


it  does  not  exist  when  the  positive  is  solid  ;  and  in  order  to  see 
whether  the  hollowing  out  of  the  crater  (which  had  been 
observed  to  be  very  great  in  cored  carbons)  had  anything  to  do 
with  it,  measurements  were  taken  of  the  depths  of  craters  with 
different  currents  and  lengths  of  arc.  The  results  are  given  in 
Tablo  No.  IV.  The  carbons  used  were  13mm.  cored  positive, 
and  11mm.  solid  negative.  The  measurements  were  made  by 
means  of  a  microscope  with  a  micrometer  screw  arrangement 
for  focussing.  The  edge  of  the  crater  was  first  brought  into 
focus  and  the  reading  taken  on  the  micrometer,  then  the 
bottom  of  the  crater  was  brought  into  focus,  and  the  reading 
again  taken.  The  difference  of  the  two  readings  gave  the  depth 
of  crater.  Great  care  was  taken  that  the  craters  should  be 
completely  formed  with  the  given  current  and  length  of  arc 
before  the  depth  was  taken. 

Table  IV. — Carbons  13mm.  cored,  11mm.  solid. 


Length  of 

Current 

Depth  of 

Length  of 

Current 

Depth  of 

arc  m 

m 

crater  in 

arc  in 

in 

crater  in 

millimetres 

amperes. 

millimetres. 

millimetres 

amperes. 

millimetres. 

1 

6 

0-96 

3 

20 

1-06 

] 

10 

1-33 

3 

30 

0-98 

1 

15 

1-6 

6 

6 

0-72 

1 

20 

1-38 

6 

10 

0-55 

1 

28 

1-266 

6 

15 

0-63 

3 

6 

082 

6 

20 

0-77 

3 

10 

0-95 

6 

25 

0-65 

3 

15 

0-96 

6 

30 

0'65 

It  is  not,  of  course,  pretended  that  these  measurements  of 
the  depth  of  the  crater  were  absolutely  accurate,  a  small  ex- 


Length  of  arc  in  miUimetres. 
Fig.  15. — Positive,  9mm.  cored  :  Negative,  8mm.  solid. 

crescence  upon  the  edge  of  the  crater  or  a  slight  irregularity 
of  form,  such  as  those  who  are  familiar  with  arcs  will  recog- 
nise as  being  of  constant  occurrence,  would  tend  to  obscure 
the  real  depth  of  crater ;  but  the  general  character  of  the  change 
in  the  depth  with  variation  of  current  and  length  of  arc  is  very 
apparent. 

It  is  evident  that  with  a  given  current  the  depth  of  the 
crater  is  the  greater  the  shorter  the  arc,  and,  therefore,  the 
percentage  increase  of  length  of  arc  caused  by  the  depth  of 
the  crater  increases  rapidly  as  the  arc  is  shorter.  For  example, 
with  a  current  of  6  amperes  the  depth  of  the  crater  increases 
the  apparent  length  of  the  6mm.  arc  by  12  per  cent.,  the 
apparent  length  of  the  3mm.  arc  by  27  per  cent.,  and  the 
apparent  length  of  the  1mm.  arc  by  96  per  cent. 

Thus  the  influence  of  the  depth  of  the  crater  on  the  arc, 
and  therefore  on  its  apparent  resistance,  must  be  greatest 
with  arcs  of  less  than  3mm.,  but  this  is  just  where  the  great 
fall  of  resistance  is  observable  in  the  curves  in  Figs.  13,  14,  and 
15,  and  so  it  is  pretty  apparent  that  the  two  are  connected — 
but  how  1 

Well,  there  are  two  ways  in  which  the  soft  core  may  act. 
(1 )  It  may  volatilise  more  easily,  and  so  diminish  the  potential 
difference  required  for  a  given  current;  (2)  it  may  increase 
the  amount  of  volatile  carbon  given  off  per  second,  and  so 
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increase  the  cross  section  of  the  conducting  medium,  and  thus 
lower  the  actual  resistance  of  the  arc  itself.  I  believe  the  core 
acts  in  both  these  ways,  and  that  to  (1)  is  due  most  of  the 
"eneral  lowering  of  the  potential  observable  in  curve  B  B  B  in 
Fig.  12,  and  to  (2)  may  be  attributed  the  diminution  of  resist- 
ance which  causes  the  great  drop  in  the  resistance  curves  with 
lengths  of  arc  less  than  3mm.  and  currents  under  20  amperes 
(Figs.  13,  14,  and  15). 

An  extra  amount  of  volatile  carbon  must  be  given  off  to 
hollow  out  the  craters  so  deeply,  and  this  must  increase  the 
cross  section  of  the  arc  so  much  as  to  more  thau  compensate 
for  the  actual  increase  in  the  length  of  arc  caused  by  this 
depth  of  crater. 

It  may  be  objected  that  the  crater  is  still  deeper  for  a  1mm. 
arc  with  larger  currents  than  with  a  current  of  6  amperes,  and 
yet  the  resistance  curves  for,  say,  30  amperes  show  no  fall  of 
resistance  with  short  arcs. 

This  is  so,  but  the  reason  is  not  far  to  seek.  With  big  cur- 
rents the  cross  section  of  the  arc  is  so  large  that  the  increase 
caused  by  the  hollowing  out  of  the  crater  is  small  in  com- 
parison, and,  therefore,  the  change  is  practically  unnoticeable 
in  the  resistance  curves. 

The  influence  of  the  soft  core  may  be  traced  in  the  same  way 
in  the  curves  connecting  potential  difference  with  length  of  arc 
for   various  constant  currents   (Figs,   7,  8,  9,   and   10).     For 
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Current  in  amperes. 

FlO.  16. — Carbons  :    Positive,  13mm,  cored  ;  negative,  11mm.  solid. 

Figures  denote  lengths  of  are  in  millimetres. 

while  these  curves  all  bend  down  rapidly  for  small  currents 
and  short  arcs,  the  corresponding  curves  which  1  have  obtained 
for  solid  carbons  are  straight  for  even  small  currents  and  short 
arcs. 

It  was  thought  that  the  width  of  the  craters  might  have 
something  to  do  with  the  lowering  of  resistance,  and  the  width 
of  crater  for  different  currents,  and  lengths  of  arc  were 
measured  very  carefully  in  the  following  way  : — 

Strips  of  paper  were  placed  across  the  enlarged  image  of  the 
crater,  when  it  was  properly  formed  with  a  given  current  and  for 
a  given  length  of  arc,  and  marks  were  made  with  a  very  fine 
pencil  at  the  points  where  the  paper  out  the  diameter  of  the 
image  of  the  crater.  These  lengths  were  afterwards  marked  of) 
on  a  sheet  of  squared  paper  (Fig.  16),  and  used  as  ordinates  of 
curves,  of  which  the  abscis  i  were  the  corresponding  currents 
for  the  given  lengths  of  arc. 

The  curves*  for  1  nun.,  2mm.,  and  3mm  arcs  are  coincident; 
that  for  liiiin.  starts  at  26  amperes  slightly  higher  than  thai 
for  the  other  three,  and  gradually  approaches  it  till  thej  meel 
at  0  amperes.  The  curve  Eor  6mm.  starts  still  bigher  than 
that  for  4mm.,  but,  also  meets  all  the  others  al  0  ampereB, 

*  The  le  cui  ve    ha>  •    ! oi iogi  irn,  a    tbej 

i.  h  other  repeatedlj .     The  readini     foi  i  he  'I 

ight  line.    It  U  I      b  i   that  an 

m,i,    ,  i : i ■.  /..] 


The  result,  therefore,  is  as  follows  :  The  width  of  crater  varies 
very  slightly  with  length  of  arc  for  a  given  current ;  and  for  a 
given  length  of  arc  the  width  of  crater,  minus  a  constant,  varies 
as  the  current. 

The  constant  is  about  3 -2mm.  for  the  carbons  employed,  so 
that  the  equation  connecting  D,  the  diameter  of  the  crater  in 
millimetres,  with  the  current  A  in  amperes  is 

D  =  3-2  +  JA, 
where  b  varies  from  about  0145  to  0156  when  the  length  of 
the  arc  is  increased  from  1mm.  to  6mm.     For  the  mean  line  on 
Fig.  15  the  equation  is 

D  =  32 +  0  15  A. 

It  appears,  then,  that  the  diameter  of  the  crater  does  not 
vary  directly  as  the  current,  as  has  been  been  stated,  for 
example,  by  Prof.  S.  P.  Thompson  in  his  "Cantor  Lectures,'' 
January  14,  1895.  Indeed,  if  that  were  true  it  would  follow 
that,  since  the  diameter  is  nearly  4mm.  for  a  current  of  about 
4  amperes,  it  would  be  about  30mm.  for  a  current  of  30 
amperes,  and  therefore  the  diameter  of  the  crater  would  be  far 
larger  than  the  entire  thickness  of  the  positive  carbon. 

It  is  apparent  from  the  curves  we  have  just  been  discussing 
that  the  width  of  the  crater  can  have  very  little,  if  any,  influence 
in  lowering  the  resistance  of  the  arc  when  it  is  short ;  for,  if 
anything,  the  width  appears  to  be  slightly  less  than  it  should 
be,  with  arcs  under  3mm.,  but  probably  the  law  is  really  a 
straight  line  one,  at  any  rate  for  currents  of  from  4  to  25 
amperes.  What  we  should  get  with  currents  of  from  4  to 
0  amperes  it  is  impossible  to  say — the  curves  may  take  a  turn 
downwards,  and  0  amperes  may  give  width  of  crater  0.  This 
remains  for  future  experiments  to  show. 

(To  be  continued.) 


NEW  SHALLENBERGER  METERS.* 

Mr.  0.  B.  Shallenberger  has  designed  a  set  of  multiphase 
instruments  at  his  laboratory  in  Rochester,  Pa.,  with  special 
reference  to  the  requirements  of  the  Niagara  Falls  plant. 

In  the  integrating  multiphase  wattmeter  a  thin  aluminium 
disc,  stiffened  by  a  bead  or  flange  around  its  edge,  constitutes 
the  movable  element,  in  which  eddy  currents  are  induced  by 
the  currents  traversing  the  coils  placed  above  and  below  it. 
The  upper  coils  are  connected  as  shown  in  Fig.  1.     A  and  B 


l-'i...  l.     Diagi  ii     >l  2  phase  Integrating  Meter 

are  two-phase  circuits.  The  series  coils  are  oonneoted  in  cir- 
cuit A  and  the  shunt  coil  across  B  through  a  resistance  without 
self-induction.  The  currents  in  the  two  sets  of  coils  are  there 
fore  in  quadrature  when  there  is  no  lag  in  the  work-circuit, 
and  would  be  exaotlj  in  phase  with  each  other  with  a  lag  of 
in  the  work  circuit  The  difference  of  phase  between 
ili  currents  m  the  meter  c.uls  is  thus  complementary  to  the 
lag  angle  of  the  work  ourrent.  The  conditions  are  auoh  in  the 
ation  of  the  meter  that  the  torque  exerted  upon  the 
disc  is  proportional  to  the  sine  of  the  angle  representing  the 
difference  of  phase  between  the  shunt  and  Beries  currents,  and 

therefore  to  th ine  oi  the  lag  angle  ol  the  ourrenl  in  the 

Worfc  circuit  that  is,  the  power  factor.  The  torque  is  also 
direotly  proportional  to  the  product  of  the  shunt  and  Beries 
currents,  so  that  it  varies  direotly  as  the  power  transmitted. 

f  N.u  JTorV 
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C-shaped  permanent  magnets  embrace  the  disc  between 
their  poles,  and  cause  a  retarding  force  directly  proportional 
to  the  rate  of  rotation,  so  that  the  speed  is  proportional  to  the 
power.  The  law  of  operation  is  as  definite  as  that  of  the 
Siemens  dynamometer,  and  in  the  actual  instrument  can  be 
carried  out  with  greater  accuracy,  owing  to  the  absence  of 
moving  contacts.  The  range  of  accurate  working  is  large, 
owing  to  the  lightness  of  the  moving  parts  and  small  friction 
in  comparison  to  the  forces  at  work,  so  that  1  per  cent.,  or  less, 
of  the  maximum  capacity  is  measured  with  accuracy.  The 
speed  at  full  load  is  low,  not  exceeding  about  40  to  50  turns 
per  minute.  The  lightness  of  the  disc,  the  slow  speed,  and  the 
use  of  the  form  of  lower  bearing  invented  by  Mr.  Shallenberger 
in  connection  with  his  former  meter  all  contribute  to  render 
♦he  friction  very  slight. 

This  meter  may  be  used  in  connection  with  three-phase  as 
well  as  with  two-phase  currents.  Fig.  2  shows  the  three- 
phase  connection  in  a  simple  form.  The  shunt  coil  is  connected 
across  two  branches  of  the  circuit  and  the  series  coil  in 
the  third  branch,  so  that,  as  in  the  former  case,  the  current  in 
the  shunt  coil  is  in  quadrature  with  the  electromotive  force  of 
the  series  circuit,  although  the  currents  in  the  three  branches 
differ  by  120  degrees.  The  resistance  in  the  shunt  circuit 
having  been  adjusted  to  suit  the  new  conditions  so  as  to  have 
a  correct  constant,  the  operation  is  exactly  as  in  the  former 
case.  For  greater  accuracy,  two  or  more  of  the  branches  of  a 
multiphase  circuit  are  connected  to  corresponding  series  coils 
in  the  meter,  and  the  shunt  coils  properly  related  to  each,  but 
for  commercial  purposes  the  single  form  is  quite  accurate 
enough  when  used  on  balanced  circuits,  as  in  the  case  of  a 
multiphase  motor. 
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Fig.  2. — Diagram  of  3-phase  Integrating  Meter. 

In  the  form  of  watt  indicator  known  as  the  "  Niagara 
Type  "  the  scale  is  in  the  form  of  a  band,  which  encircles  the 
disc  and  moves  the  latter  behind  a  fixed  index.  This  arrange- 
ment allows  the  use  of  a  long  scale  with  large  divisons,  so  as  to 
be  easily  read  at  a  distance.  The  operation  is  the  same  as  that 
of  the  integrating  wattmeter,  except  that  the  rotation  of  the 
disc  is,  in  this  case,  opposed  by  a  spiral  spring,  the  magnets 
acting  simply  to  damp  the  oscillations.  The  damping  action  is 
so  effective  that  the  instrument  is  almost  perfectly  dead  beat. 
Adjustments  for  the  zero  point  and  for  temperature  may  be 
made  from  the  front  o   the  case. 

In  the  voltmeter  the  two  sets  of  coils  are  connected  in  series 
with  a  non-inductive  and  an  inductive  resistance  respectively, 
the  latter  being  of  a  form  designed  to  cause  a  lag  of  nearly 
90deg.  in  its  current.  For  this  purpose  the  iron  and  copper 
losses  of  the  inductive  resistance  are  reduced  to  a  minimum, 
and  a  small  air-gap  is  introduced  into  the  magnetic  circuit,  so 
as  to  avoid  high  magnetisation  of  the  core  and  render  the  mag- 
netising current  proportional  to  the  induction.  The  current 
through  this  circuit  is,  therefore,  directly  proportional  to  the 
difference  of  potential,  and  this  is,  of  course,  true  in  the  circuit 
containing  the  non-inductive  resistance.  The  deflection  is  pro- 
portional to  the  square  of  the  potential,  and  is  also  practically 
independent  of  the  periodicity  within  the  range  now  generally 
used,  for  reasons  which  will  be  referred  to  later.  The  ampere- 
meter is  a  modification  of  the  voltmeter,  the  windings  being 
adapted  for  larger  current  and  low  potential. 

In  using  these  instruments  at  Niagara  Falls,  transformers 
specially  designed  for  the  purpose  will  be  used  to  reduce  the 
current  and  potential  to  convenient  quantities.  These  trans- 
formers are  proportioned  so  as  not  to  introduce  errors  from 
change  of  phase,  and  they  avoid  the  difficulty  of  constructing 
and  connecting  instruments  for  heavy  currents. 


Mr.  Shallenberger  has  also  designed  an  integrating  meter  for 
single-phase  currents  similar  in  its  general  features  to  the  mul- 
tiphase meter,  except  that  instead  of  a  non-inductive  resistance 
a  coil  of  high  self  induction  is  used  in  the  shunt  circuit,  of  the 
same  construction  as  that  used  in  the  voltmeter.  Owing  to  the 
extremely  high  ratio  of  self  induction  to  resistance  in  this  coil 
the  shunt  current  lags  nearly  90deg.,  giving  practically  the 
phase  relations  of  the  multiphase  instrument.  It  therefore 
correctly  takes  account  of  the  power  factor  within  the  limits 
found  in  practice. 

Important  features  in  this  instrument  are  the  use  of  an  air- 
gap  of  the  right  proportion,  and  a  core  of  a  high  grade  of  iron. 
The  iron  losses  are  so  small,  however,  that  even  if  increased  by 
"  fatigue  "  after  long  use,  the  lag  would  remain  practically  un- 
changed, and  owing  to  the  large  angle  of  lag  the  change  in  the 
value  of  its  sine,  upon  which  the  torque  depends,  would  be 
still  less.  Owing,  however,  to  the  low  induction  in  the  iron, 
and  entire  absence  of  appreciable  heating,  it  is  almost  impos- 
sible that  any  change  should  occur  in  the  iron.  The  reluctance 
of  the  magnetic  circuit  of  this  coil  is  so  nearly  that  of  the  air 
gap  that  the  inductance  coefficient  is  very  nearly  constant,  so 
much  so  that  the  same  meter  may  be  used  on  either  50-volt  or 
110-volt  circuits  with  an  error  of  less  than  1  per  cent,  in  the 
registration. 

In  this  form  of  meter  the  proportions  are  such  that  for  given 
currents  and  difference  of  phase  in  the  actuating  coils  the 
torque  is  directly  proportional  to  the  periodicity  over  the  entire 
range  now  in  use  or  proposed.  Owing  to  the  fact  that  the  in- 
ductance coefficient  in  the  shunt  circuit  is  constant,  the  shunt 
current  is  inversely  proportional  to  the  periodicity  for  a  given 
difference  of  potential.  The  result  of  these  two  laws  of  operation 
is  evidently  that  the  torque,  and  consequently  the  speed, 
is  independent  of  periodicity.  This  is  proved  experimentally 
to  be  the  case  to  a  remarkable  degree.  Variations  in  wave 
form  have  no  effect  within  ordinary  limits,  the  constant  being 
the  same  on  circuits  supplied  from  dynamos  of  radically  dif- 
ferent types. 

One  of  the  features  of  this  type  of  meter  is  its  ex 
tremely  long  range,  which  is  secured  without  the  use 
of  any  auxiliary  winding  to  overcome  starting  friction,  or 
any  other  device  giving  an  initial  tendency  to  rotate.  A  50- 
light  meter  starts  with  a  load  of  two  100-volt  16-c.p.  lamps  in 
series  on  a  50-volt  current,  or  about  two-tenths  of  an  ampere, 
and  at  one-half  ampere  registers  with  practical  accuracy.  Con- 
tinuous rotation  is  maintained  at  a  speed  as  low  as  one  turn  of 
the  disc  in  fifteen  minutes.  The  shunt  current  is  about  one- 
tenth  of  an  ampere  as  a  maximum,  and  since  it  is  prac- 
tically a  wattless  current,  the  actual  energy  not  exceeding 
half  a  watt  in  ordinary  cases,  the  energy  consumed  is  negli- 
gible. The  constant  of  the  instrument  is  entirely  unaffected 
by  changes  of  temperature,  since  the  retarding  eddy  currents 
induced  by  the  permanent  magnets  are  affected  by  changes  of 
temperature  of  the  disc  in  exactly  the  same  ratio  as  those 
induced  by  the  actuating  coils,  so  that  no  change  in  speed 
results.  There  is  also  no  temperature  coefficient  for  the  shunt 
circuit,  as  its  resistance  is  purely  inductive. 


The  Baltimore  "Belt"  Tunnel. — The  Maryland  Steel  Com- 
pany has,  says  the  Electrical  Enginet  r  of  New  York,  secured  the 
contract  for  making  and  erecting  the  overhead  electrical  equip- 
ment for  use  in  the  Baltimore  Belt  tunnel.  The  work  will 
cost  about  $80,000.  Instead  of  using  au  overhead  wire  for  the 
circuit,  the  General  Electric  Company,  which  is  building  the 
motors  to  haul  the  Baltimore  and  Ohio  trains  through  the 
tunnel,  has  decided  to  build  an  iron  trough  1  ^ ft.  in  circum- 
ference. A  flexible  wire  will  be  attached  to  a  shoe  which  will 
pick  up  the  current.  The  iron  trough  will  be  of  heavy  work- 
manship, and  the  work  built  to  support  it  will  be  of  light  iron 
bridge  construction.  Iron  poles  will  be  placed  30  yards  apart 
for  the  track  inside  the  tunnel.  On  these  poles  will  rest  a 
framework  of  light  iron,  which  in  turn  will  support  the  trough. 
In  the  tunnel  the  trough  will  be  near  the  centre  of  the  tunnel 
roof,  held  in  place  by  iron  braces,  30  yards  apart,  and  fastened 
by  bolts  to  the  side  of  the  tunnel  arch. 
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TRAMWAY  STATISTICS. 


The  following  curves  are  plotted  from  a  return  ordered  by 
the  House  of  Commons  in  July  last,  and  recently  published  as 
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Diagram  1. — Total  Authorised  and  Total  Expended  Capital. 

Parliamentary  Paper,  No.  400,  of  the  Session  1893-94.     The 
subject  is  discussed  at  length  in  our  leading  article  this  week. 


1878  1880  18*2  1*81  1HH6  1888  ibw  1692        IBM 

I  i  2. —  I.ino  MBit 

United  Kingdom, 

As  in  tlio  case  of  electric  lighting,  so  in  the  case  oi  tramway 
ti action,  mm  i     still   more  oi  a  bugbear  than  an 


actual  fact.  The  mileage  and  capital  cost  of  municipally-con- 
structed tramways  are  a  good  deal  less  than  one-half  the 
mileage  and  capital  cost  of  the  lines  built  by  private  enter- 
prise.    Perhaps   actual    ownership    of    these    municipally-con- 


1SS0  1882  1S84  1S86 

Diagram  3. — Revenue  Curves. 


Companies' 
tlileage. 


structed  lines  would  have  somewhat  sobered  the  owners,  and 
have  made  them  less  eager  to  insist  upon  their  pound  of  flesh 
under  the  Tramways  Act  of  1870. 


Municipal 

i  Capital 

Expended. 

Companies'                       Muuic 
Capital                               Milea 
Expended. 

Diagram  -i. 

lin.  =£4.000.000.  and  lin.=400 

THE  ELIHU  THOMSON  COMPETITION. 

Towards  the  end  oi  the  year  1889  the  City  of  Paris  go1  u] 
an  electric  meter  compi'titim!,  prises  to  the  value  of  'J0,000fr. 
being  placed  at  the  disposal  of  the  jury.  Owing,  however,  to 
the  sliori  spare  of  time  allowed  to  intending  competitors  to 
Bend  in  their  designs,  there  was  but  a  verj  medioore  response. 
I  Nevertheless,  prizeB  to  the  value  oi  7,000fr,  were  distributed^ 
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and  a  second  competition  was  organised.  In  this  second  coin 
petition  the  Elihu  Thomson  meter  was  awarded  the  first 
prize  of  ">,000fr.  Prof.  Elihu  Thomson  thereupon  organised  a 
third  competition,  the  terms  of  which  were  made  puhlio  in 
September,  1892.  The  Committee  consisted  of  MM.  J.  Car- 
pentier,  Hippolyte  Fontaine,  E.  llospitalier,  E.  Mascart, 
A.  Totier,  and  B.  Abdank-Abakanowicz. 

These  gentlemen  decided  that  the  subjects  for  essays  should 
bear  upon  the  following  points: — (1)  The  study  of  the  heat 
liberated  by  successive  charges  and  discharges  of  condensers  ; 
the  amount  of  the  charge,  the  frequency,  and  the  nature 
of  the  dielectric  being  varied.  (2)  The  formula  for  the 
period  of  the  oscillations  which  take  place  on  the  dis- 
charge of  a  condenser  not  having  been  completely  veri- 
fied, an  accurate  verification  of  the  formula  by  a  method 
permitting  of  exact  measurement  of  resistance,  capacity,  and 
self-induction  is  desirable.  (3)  A  charged  condenser  made  of 
an  imperfect  insulator,  left  to  itself,  gradually  dissipates  its 
charge,  the  time  required  for  its  charge  to  be  reduced  to  a 
given  fraction  of  its  original  value  depending  on  the  nature  of 
the  insulator.  Are  there  analogous  formulas  in  the  case  of 
metallic  conductors,  are  there  experimental  reasons  for  think- 
ing so,  and  what  is  the  order  of  the  time  of  discharge  of  such 
bodies?  (4)  Graphic  methods  for  solving  electrical  problems 
similar  to  those  used  in  graphical  statics. 

The  essays  sent  in  were  to  be  written  in  English,  French, 
German,  Spanish,  Italian,  or  Latin,  and  had  to  reach  the  secre- 
tary by  September   15,  1893. 

Four  essays  were  sent  in  under  the  mottosj: — (l)DieBewegung 
der  Erde  ist  die  Quelle  des  Lebens.  (2)  "  Vigentia  "  :  Sur  l'hys- 
teresis  dielectrique.  (3)  "  ^jXe^Tpov  " :  An  examination  of  the 
absolute  accuracy  of  the  formula  for  calculating  the  period  of 
free  oscillation  of  a  discharged  condenser  under  circumstances 
such  that  the  resistance  of  the  circuit  has  no  appreciable 
disturbing  ett'ect.  (4)  "  Outis  e/xoi  y  ovofia  "  :  An  experimental 
determination  of  the  period  of  electric  oscillations. 

The  Committee  decided  that  essay  No.  1  did  not  comply 
with  the  conditions,  and  essay  No.  2  did  not  throw  any 
new  light  on  dielectric  hysteresis.  Essay  No.  3,  devoted 
to  the  verification  of  the  formula  of  the  oscillatory  discharge 
of  a  condenser,  was  deemed  by  the  Committee  to  be  a  very 
valuable  contribution  to  science  ;  the  verification,  however, 
was  only  approximate,  and  the  method  used  was  open  to 
criticism,  inasmuch  as  the  discharge  circuit  was  periodically 
closed  by  a  spark  which  introduced  disturbances  impossible  to 
estimate.  Essay  No.  4  related  to  the  same  subject  investi- 
gated by  means  of  a  new  method  which  permitted  the  author 
to  attain  and  measure  periods  of  a  few  hundred-thousandths  of 
a  second.  The  influence  of  all  the  principal  causes  of  error 
seemed  to  be  small,  although  there  were  some  doubts  as  to  the 
influence  of  the  capacity  of  the  induction  coil.  The  formula 
was  verified  to  within  1  per  cent.  Time  did  not  permit  the 
author  to  complete  his  researches  by  varying  the  conditions  of 
his  experiments. 

The  Committee  reported  as  follows  : — -We  consider  that 
memoir  No.  4  is  entitled  to  the  prize  offered  by  Prof.  Elihu 
Thomson,  and  we  hope  that  this  award  will  encourage  the 
author  to  continue  his  beautiful  research.  At  the  same  time, 
the  Committee  regrets  that  it  has  not  at  its  disposal  two  prizes 
of  equal  value,  which  it  would  be  glad  to  award  to  memoirs 
Nos.  3  and  4.  The  Committee  has  reason  to  congratulate 
itself  on  the  success  of  this  competition,  which  ha9  given  birth, 
in  addition  to  the  two  remarkable  memoirs  just  referred  to,  to 
other  contributions  of  value. 

In  order  to  comply  with  the  expressed  wish  of  the  Committee, 
Prof.  Elihu  Thomson,  the  Compagnie  Franchise  pour  l'Exploita- 
tion  des  Procedes  Thomson-Houston,  the  Compagnie  pour  la 
Fabrication  Hes  Compteurs,  and  the  British  Thomson-Houston 
Company  joined  in  offering  a  second  prize. 

The  envelopes  containing  the  names  of  the  writers  of  the 
memoirs  were  then  opened,  and  it  was  found  that  the  author 
of  memoir  No.  1  was  Dr.  A.  Webster,  of  Clark  University, 
Worcester,  Mass.,  U.S.A.,  and  of  memoir  No.  3  Prof.  Oliver 
Lodge,  of  University  College,  Liverpool,  and  Mr.  K.  T.  I 
brook,  of  Trinity  College,  Cambridge. 


MR.  HENRY  EDMUNDS'  PRESIDENTIAL  ADDRESS 
TO  THE  NORTHERN  SOCIETY  OF  ELECTRICAL 
ENGINEERS. 

(iENTi.BMKN  :  T  feel  a  peculiar  responsibility  in  addressing  you 
this  evening  ;  and  it  is  at  some  personal  inconvenience  to  myself  that 
I  have  come  down  here  to-day  from  London,  whero  1  have  to 
return  early  to-morrow.  It  was  kindly  suggested  l>y  some  of  the 
members  that  I  might  write  my  address  and  it  should  be  read  for 
me  ;  but  1  felt  it  would  bo  better  to  speak  face  to  face,  especially 
when  I  remembered  that  this  was  the  first  presidential  address. 
Now  if  we  are  serious  and  want  this  Society  to  take  a  lasting  and 
dignified  position  in  the  country,  it  is  well  for  us  to  carefully  con- 
sider the  objects  and  future  of  the  Society,  and  see  what  each 
individual  member  can  do  to  further  the  interests  of  the  Northern 
Society  of  Electrical  Engineers  as  a  whole,  rather  than  consider 
his  personal  convenience,  business  interests,  and  self-advancement. 
In  some  quarters  the  question  is  asked,  "  What  need  is  there  for 
such  a  society  as  ours  !  Have  we  not  already  the  Institution  of 
Electrical  Engineers  and  other  kindred  societies  '  "  The  answer 
may  be* considered  chiefly  as  geographical.  It  is  difficult  for  men 
living  in  the  north  to  attend  regularly  the  meetings  held  in  Lon- 
don, and  the  mere  reading  of  the  proceedings  of  the  London  meet- 
ing does  not  compensate  for  the  absence  of  personal  contact  and 
debate.  This  Society  is  not  an  offshoot,  nor  an  affiliated  member 
of  the  Institution  of  Electrical  Engineers,  but  an  independent  body, 
though  composed  of  men  having  kindred  interests  and  tastes  and 
many  of  whom,  like  myself,  happen  to  be  members  of  both  the  Insti- 
tution of  Electrical  Engineers  and  the  Northern  Society  of 
Electrical  Engineers.  Therefore,  as  an  independent  body  we  must 
carefully  consider  what  our  aims,  interests  and  objects  are,  and  see 
if  they  differ  in  any  way  from  those  of  other  institutions.  If  our 
objects  are  exactly  alike,  we  may  be  said  to  be  in  competition  ; 
and  if  in  competition  we  must  naturally  try  to  excel  and  do 
better  than  those  we  compete  with.  I  think  a  little  competition 
among  societies  may  be  as  healthy  as  in  commerce.  Now, 
we  are  a  formed  Society,  one  year  old.  We  have  125  members,  a 
balance  at  the  bank,  and  are  financially  sound.  Our  Society  is 
respected  so  far  as  it  is  known  by  kindred  societies,  and  its  Papers 
and  discussions  have  been  published  and  commented  upon  by  the 
technical  journals  ;  and  now  at  its  first  birthday  it  may  be  said  to 
have  justified  its  existence.  But  what  is  its  future  going  to  be  1 
That  brings  me  to  the  most  serious  and  important  part  of  this,  the 
first,  presidential  address.  If  we  wish  to  live,  grow,  and  be 
respected  each  member  must  contribute  his  own  individual  eff  >rt. 
Each  one  must  feel  himself  honoured  by  being  elected  a  member 
of  this  Society  rather  than  consider  that  he  confers  an  honour  to 
the  Society  by  joining  it.  I  speak  in  this  way  as  I  fear  that  at 
some  of  the  meetings  during  the  past  year  this  idea  may  have  been 
overlooked.  It  is  probably  excusable  when  we  consider  the  youth 
and  consequent  inexperience  of  the  Society  :  but  as  we  grow  older 
we  must  grow  wiser  and  stronger  ;  we  must  consider  what  the  aims 
and  objects  of  this  Northern  Society  of  Electrical  Engineers 
should  be.  We  may  divide  these  objects  into  (1)  the  practical  and 
technical,  and  (2)  the  social. 

I  put  practical  first  because  in  looking  around  me  I  see  so 
many  men  who  are  interested  rather  in  the  everyday  work  of  con- 
structive electrical  engineering  than  in  the  pursuit  of  scientific 
research.  We  may  further  divide  our  engineers  into  two 
classes,  consulting  and  constructive.  A  word  to  the  consulting 
engineer  may  be  well  brought  in  here.  In  the  first  place,  the  pro- 
fession is  an  important  and  useful  one.  It  is  the  duty  of  the 
consulting  engineer  to  plan  out,  design,  and  to  guide  those  who 
have  no  technical  knowledge  of  their  own.  Corporations  and  indi- 
viduals employ  the  electrical  engineer  in  the  same  manner  as  they 
employ  their  architect,  their  gas  or  water  engineer.  But  our  pro- 
fession is  a  young  one.  During  my  connection  with  it,  which 
dates  back  from  1877,  I  have  seen  the  gradual  falling  into  rank  of 
men  who  in  1877  were  unheard  of  and  unknown.  The  electrical 
engineer  of  that  day  was  essentially  a  telegraph  engineer,  and 
his  ideas,  with  few  exceptions,  were  limited  to  the  working  of  laud 
or  submarine  telegraphy.  I  often  think  that  the  rapid  advance  of 
electrical  engineering  was  retarded  in  consequence  of  the  limita- 
tions to  the  mechanical  and  engineering  side  of  the  question 
limitations  were  set  by  men  whose  knowledge  was  mostly  confined 
to  magnets  covered  with  tine  silk-covered  wire,  and  currents  thai 
could  not  vibrate  the  indicating  needle  of  a  modern  central  si  ition 
ammeter  at  zero.  I  would  not  for  one  m  imenl  reflect  on  the 
gentlemen  of  1877,  but  only  wish  to  indicate  to  you  that  thi 
trical  engineer  is  a  creation  made  sin  ce  then.  He  lias  had  a  very 
long  childhood,  and,  like  the  rest  of  us,  has  had  a  ureal  deal  to 
learn  and  unlearn.  Naturally,  when  work  was  placed  in  the  hands 
of  the  new  engineer,  when  ho  became  consulting  rather  than  con- 
structive, be  was  apt  to  please  his  vanity  and  to  try  to  justify  his  exist- 
ence by  changing  every  dimension  and  detail  he  possibly  could  in 
existing  machinery  and  appli  races.      \nd  it  did  not  en  1  with  merely 
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painting  the  machine  another  colour  ;  but  each  engineer  varied  the 
speed  of  his  dynamo,  the  pressure  of  his  mains,  the  type  of  engine 
which  should  drive,  and  the  thousand  and  one  details  which,  while 
they  might  not  interfere  with  the  result  of  the  whole,  have  had  a 
very  serious  interference  with  the  advance  of  the  electrical  industry. 
In  England,  I  think,  we  have  been  as  much  cursed  with  amateurish 
engineers  as  they  have  been  blessed  in  America  with  the  absence 
of  them.  I  recollect  very  well  when  I  first  met  Mr.  Brush  in  Cleve- 
land, in  1870,  and  saw  his  very  plain,  but  useful,  arc  lamp,  I  thought 
it  might  be  considerably  improved,  and  told  him  so.  He  looked  at 
me  and  said  :  "It  works  !  What  we  have  to  do  is  to  sell  them  !  " 
And  they  did  sell.  I  was  instrumental  in  the  introduction  of  that 
system  into  England.  Many  people  came  to  see  our  first  instal- 
lation in  Hatton  Garden,  and  then  at  the  Liverpool-street  Rail- 
way Station,  and  nearly  everybody  said  how  much  prettier 
they  might  make  the  arc  lamp.  Engineers  and  others  who 
were  asked  to  tender  for  building  the  Brush  plant  and  appa- 
ratus in  nearly  every  case  had  some  suggestion  to  make  for 
the  alteration  of  dimension  and  detail,  in  order  to  suit  each 
individual  whim.  The  result  was  that  we  were  much  longer 
in  making  progress  in  England  in  the  introduction  of  the  arc  light 
than  they  were  in  America.  Though  I  do  not  wish  to  infer  that 
this  was  wholly  attributable  to  this  cause,  yet  it  was  to  this  among 
others. 

Now,  what  we  want  in  a  consulting  engineer  is  a  man  who  can 
recognise  first  what  is  best  in  the  market,  best  for  actual  merit  and 
most  suitable  for  his  requirements.  A  man  who  can  guide 
those  whom  he  advises  in  their  selection  of  the  best  thing  for 
the  work  to  be  done,  and  who  will  be  content  to  leave  matters  of 
constructive  detail  in  the  hands  of  honest  manufacturers  whose 
interest  and  profit  shall  lie  in  making  a  good  thing,  rather  than 
producing  some  type  or  variation  of  design  of  which  he 
practically  makes  only  one.  and  that  an  unsatisfactory  one,  instead 
of  many  which  can  grow  each  in  quality  through  experience 
in  manufacture,  and  where  there  is  a  margin  of  profit,  which 
in  many  manufacturing  operations,  is  larger  in  consequence  of 
numbers  and  output.  My  remarks  refer,  of  course,  to  the 
immature  engineer,  and  naturally  can  have  no  reference  to 
individuals  present.  Our,  consulting  engineer  can  be  of  great 
help  to  us  if  he  works  conscientiously.  He  will  see  that  what 
is  undertaken  by  the  contractor  is  carried  out  efficiently  and 
well  ;  and  I  also  think  it  is  his  duty  to  see  that  not  only  do 
those  who  employ  him  get  good  value  for  their  money,  but  also 
that  those  he  employs  get  a  reasonable  margin  of  profit  on  their 
work.  This  brings  me  to  another  and  very  important  point.  We 
find  all  around  us  towns,  corporations  and  companies  that  are 
going  in  for  the  public  supply  of  electricity.  We  find  a  huge  new 
industry,  in  which  thousands  of  pounds  of  capital  are  invested.  Many 
of  the  most  advanced  minds  are  at  work  in  developing  mechanical 
and  electrical  details,  yet  we  find  that  with  very  few  exceptions 
nearly  every  manufacturer  who  tenders  competitively  for  work  says 
he  will  be  practically  without  profit  if  he  gets  the  contract.  Now, 
-something  is  wrong  in  this.  Iadmit  that  competition  (which,  after  all, 
cannot  be  prevented)  has  a  great  deal  to  answer  for  ;  but  I  think 
on  the  other  hand  that  many  of  our  consulting  engineer  friends 
(and  as  I  said  just  now  it  is  their  business  to  see,  they  being  disin- 
•  '1  themselves)  should  see  that  both  parties  to  the  bargain, 
those  win.  buy  and  those  who  sell,  are  taken  reasonable  care  of. 
It  is  a  curious  fact  that  there  are  large  corporations  around  us, 
that  have  plenty  of  money  that  they  can  borrow  at  a  low  rate 
of  interest,  buying  electrical  machinery  ami  plant  that  barely 
pays  a  profit  to  anyone  concerned.  And  yet  these  same  corpora- 
ici  of  their  engineers,  would  be  perfectly 
willing  I"  pays  fair  price.  In  many  cases  I  have  known  that  engi 
Beers' estimates  are  allowed  that  would  have  given  a  reasonable 
working  profit  to  all  the  contractors  ami  undertakers;  but  these 
were  undercut  by  tin  competing  linns.  1  merely  mention  tins 
here  in  connection  with  our  consulting  friends,  who,  I  am  sure,  can 
bo  of  great  assistance  t"  us.     But  the  fault  is  not  theirs. 

.Now,  we  will  pass  from  the  consulting  to  the  constructive  engi 
neer.  In  tin  i  I  vi  include  both  manufacturers  and  installers  ; 
and  we  may  con  ider  thi  e  gentlemen  From  both  an  elei  i  cal  and 
mechanii  int        In    electrical   engineering   of   to-day     I 

mean  «  here  ■■  e  are  i  rl  ing  heal  enei  ;y  into  el     trical  energy 

h  ile-  in  'I; lynam  :  nanic  ii 

in  impoi  'hi'  pari  :  anil   I  am  glad  to  see  that   the 
men  »  In.  may  lie  said 

to  belong  exclusively  to  the hanical   idi       They  must,  h 

erahip  of  a   Society  ..i    I  : 

i  .1    in. I 

al  is  grow  n  !  not   be  sufficient  foi  them  to  say 

that  they  en  I,  e  ad  that 

nes  hh  they  have  built  have  bi  n  connection 

i   boilers  i  col  I  on  and  ol  hi  r  ind 

lil.   in 

this  to  daj  .  but    I    rememb 

the  man  «  ho  made  a  small  portabl 


got  everything  that  was  required  for  our  purpose  ;  and  I  remember 
what  difficulties  we  had  in  getting  these  people  to  see  that  the 
requirements  of  a  mechanically-driven  dynamo  were  different  from 
that  of  driving  a  threshing  machine.  To  this  engineer  they  both 
went  round,  and  I  remember  that  a  man  would  say  that  his  engine 
could  do  such  and  such  work,  and  could  certainly  drive  that  bit  of 
a  thing — the  dynamo.  He  would  come  and  watch  his  engine,  the 
stoker  perspiring,  the  water  running  down,  and  the  steam  running 
down  still  quicker  ;  and  he  would  stand  and  wonder  where  on 
earth  the  power  was  going  to.  We  have  left  these  days,  however, 
and  the  mechanical  engineer  is  awaking  to  the  fact  that  perhaps 
the  biggest  field  he  will  have  in  the  future  will  be  in  connection 
with  electricity.  In  a  district  like  this,  where  thousands  of  engines 
are  used  daily  for  driving  mills,  with  their  miles  of  shafting  and 
belting,  manufacturers  are  beginning  to  wonder  why  they  should 
use  such  huge  engines  at  times  when  their  loads  are  light  and  only 
part  of  their  works  are  running,  and  they  have  to  lose  so  much  in 
unnecessary  shafting  and  belting,  friction,  etc.  In  many  places  I 
am  glad  to  say  that  following  the  electric  light  plant  has  come  the 
electrical  distribution  of  power  plant.  Electric  motors  are  taking 
the  place  of  shafting  and  wires  the  place  of  belting,  and  I  advise 
our  engineer  friends  to  look  well  to  this  outlet  for  their  industry 
during  the  coming  period. 

Now  for  our  electrical  as  apart  from  our  mechanical  engineers — 
the  men  who  by  their  thought  and  work  have  designed  our 
alternate  -  current  dynamos,  our  continuous  -  current  machines, 
our  multiphase  machine,  our  transformers,  our  arc  and  incandes- 
cent lamps,  our  measuring  instruments,  and  the  multitudinous 
accessories.  These  men  must  try  to  get  as  far  as  they  can  from 
the  traditional  millinery  of  the  philosophical  instrument  maker, 
and  must  see  that  they  must  combine  with  their  electrical  require- 
ments the  very  best  mechanical  conditions  and  surroundings. 
They  must  also  work  hand  in  hand  with  the  mechanic.  They 
must  get  away,  as  they  are  doing,  from  the  sealing  wax  and  brass 
lacquer,  and  they  must  remember  that  in  work  of  the  magnitude 
that  is  likely  to  come  on  durability  is  going  to  play  as  important  a 
part  as  efficiency,  and  they  must  not  sacrifice  to  efficiency  the  many 
other  requirements  of  practical  everyday  use.  I  have  not  inten- 
tionally spoken  slightingly  of  our  friends  the  telephone  and  tele- 
graph engineers.  Some  of  my  references  have  only  been  to  those 
earlier  and  respected  men  whose  knowledge  was  necessarily  limited 
to  the  electrical  portion  of  their  work,  so  that  they  did  not  appre- 
ciate the  conditions  of  the  mechanical  portion.  I  am  glad  to  say 
that  we  have  among  the  members  of  our  Society  those  who  are 
interested  in  telegraphy  and  telephony.  Telegraph}-,  more  espe- 
cially as  relates  to  submarine  work,  could  be  effectively  dealt  with 
by  one  who,  I  regret  to  see,  is  not  here  to-night,  I  mean  our 
respected  member,  and  one  of  our  founders,  Mr.  George  Preece  ; 
but,  that  being  a  branch  in  which  the  assembled  members 
take  little  interest,  I  will  not  refer  further  to  it.  Telegraphy, 
I  may  say,  seems  to  be  a  completed  and  perfected  branch, 
which  may  probably  continue  to  grow  in  bulk,  but  which  will 
more  probably  be  more  or  less  supplanted  by  telephony,  which 
has  made  giant,  strides  during  the  last  few  years.  Among  tele- 
phone engineers  large  and  important  problems  have  to  be  worked 
out.  An  ever-increasing  number  of  subscribers  means  an  ever- 
increasing  difficulty  in  way-leaves  ami  communications.  I  have  no 
doubt  that  we  shall  receive  in  the  future  interesting  Papers  from 
gentlemen  connected  with  this  branch,  ami  they  will  be  able  to 
point  out  to  us  how  they  have  overcome  both  then'  mechanical  and 
electrical  difficulties.  They  will  watch  with  jealousy  the  intro- 
duction of  those  large  power  systems  for  fear  of  interference 
by  induction  and  other  causes,  and  engineers  will  do  well 
ider  here  in  concert  with  one  another  how  they  can 
each  give  ami  take,  how  they  cm  eaoh  learn  something  of 
the  conditions  and  requirements  of  the  other  without  experiencing 
either  annoyance  to  themseh  es  or  interference  with  public  require- 
ments. 

(Hit-   telep 1. .ne  engineers    must    not    thins    tint    they  "own    the 

earth"  because  they  happen  t"  have  been  born  first,  nor  must  out 

.  lei    ii a  friends  think  that  because  they  wish  to  come  in  ai 

well,  they  can  ruthlessly  remove  all  exia  -     There  has 

been  during  tin  last  few  months  an  animated  discussion  with  regard 
tn  these  matters,  ami  if  the  discussion  necessary  for  the  removal 
of  these  difficulties  c  in  be  c  irried  on  lee  by  Pap 

I  u  e  m.  doubt  that  th «  ill  be  m  •       justify 

the  existence  of  this  Society  We  slmll  have  in  the  near  future  an 
em  irmou  •  ad  i  ince  in  connect  ion  >  i      tn  1883  I 

was  interested   in   being  asked  by  the   Black] 1  Winter  Gardens 

Company  it  I  oould  ru  [  placed  I  his  in 

.i   m\  friend  Mr.  Holroyd  Smith,  of  Halifax,  who 

1 1  \n.l    it     is 

intei  e  ting  to  see  I  h  it    ini  it  hal  date  till  p  in 

12  months,  there  has  been  Ci  a  this  country 

in  connection  with  electric  traction.     On  tl tier  hand,  in  L886 

.  i  i  hen-  interested  in  the  Pioneei  Company,  the 
1  it.    1  went  out  to  Cleveland  tperiments  in 
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electric  traction,  and  since  then  ( 1888)  to  the  present  moment  (Janu- 
ary, 18!>5)  there  lias  been  such  an  advance  that  there  are  now  '.1,00(1 
niilis  of  electric  tramways,  as  against  4,000  miles  of  horse  tramways; 
20,000  electric  cars  are  run,  ami  hundreds  of  thousands  of  horse- 
power are  employed  in  driving  the  electric  plant.  And  the  capital 
invested  amountsto  1225,000,000  (£45,000,000).  Now,  one  reason 
among  others  why  we  have  been  held  hack  so  much  has  been  the 
miserable  petty  jealousies  among  our  own  engineers,  among  men 
who  ought  to  know  better,  who  would  rather  that  the  WOri  of 
construction  should  go  to  America  than  that  it  should  be  done  by 
an  old  competitor  and  countryman.  Of  course,  in  these  remarks  I 
have  no  reference  to  the  members  of  the  Northern  Society  of 
Electrical  Engineers,  for  fortunately  they  have  not  lived  long 
enough  to  have  a  history  of  this  kind.  I  wish  this  Socioty  to  avoid 
these  personal  petty  jealousies.  On  several  occasions  on  which  I 
have  had  the  honour  to  address  you  I  have  referred  to  questions 
of  this  kind. 

And  this  brings  me  now  to  my  installing  engineer.  It  is  some- 
what difficult  to  define  an  installing  engineer  or  contractor.  I 
believe  that  every  man  who  can  use  a  piece  of  cotton-covered  wire, 
a  pair  of  pliers,  and  a  soldering  iron,  describes  himself  as  an  elec- 
trical engineer.  We  do  want  to  give  limitations  to  the  aspira- 
tions of  the  man  who  begins  at  the  bottom  of  the  ladder  with  his 
wire  and  pliers  ;  but  we  do  want  to  give  limitations  that  will 
secure  reasonable  productive  profits  to  a  business  that  ought  to  be 
carried  on  well,  and  not  subjected  to  the  ceaseless  and  unnecessary 
cutting  competition  that  we  experience.  In  our  installing  engineers 
we  ought  to  have  men  who  have  the  interests  of  their  work  at  heart. 
They  have  to  go  into  buildings  and  instal  their  system  of  wires  and 
cables,  making  them  as  little  obtrusive  as  possible,  and  to  take  care 
that  there  is  the  least  interference  with  the  'carrying  out  of  the 
ordinary  work  that  is  being  done  in  those  buildings.  Now,  they 
have  to  do,  or  ought  to  do,  honest  work  ;  but  I  have  unfortunately 
seen  many  cases  in  which  a  competing  firm  has  determined  to  go 
for  a  job  and  get  it  at  any  price,  and  has  then  endeavoured  to  do 
as  little  as  possible  in  order  to  try  and  do  the  work  at  somewhere 
near  the  contract  price.  In  the  old  days  we  used  to  get  40s.  a 
light,  or  point.  I  do  not  say  that  this  was  not  too  high,  but  when 
we  come  down  to  7s.  Gd.  a  point,  either  the  people  in  the  old  time 
made  an  outrageous  profit  or  the  people  in  the  present  time  do 
work  that  cannot  be  justified.  There  is,  I  am  afraid,  a  tendency 
for  a  great  deal  of  "eye-service"  in  this.  As  long  as  the 
switches  will  turn  on  the  current  to  the  lamps,  and  no  ques- 
tions are  asked  as  to  the  condition  of  affairs  between  the 
dynamo  and  the  lamp,  or  the  wires,  joints  and  cut-outs,  some 
installers  are  satisfied,  always  provided  they  can  get  their  bills 
paid.  But  after  all  this  is  a  very  short-lived  policy.  We  must 
not  bring  our  business  into  disrepute  by  cheap  and  ineffective 
work.  I  recollect  in  America  that  a  manufacturer  of  cotton  goods 
told  me  that  he  had  had  a  large  inquiry  and  was  doing  a  consider- 
able business  in  China,  and  that  he  believed  some  of  his  cottons 
were  being  imitated  and  sold  under  a  similar  mark  by  Manchester 
houses  ;  which,  while  he  considered  it  very  flattering,  was  a  great 
surprise  to  him  till  he  looked  into  it.  I  myself  looked  into  the 
question  and  found  that  in  this  district  of  Manchester  there  had 
been  a  practice  of  dressing  or  loading  cottons  with  certain  mineral 
substances  and  earths  in  order  to  give  an  attractive  finish  and  a 
heavy  weight,  and  whicli  could  be  sold  to  the  unsuspecting 
foreigner  at  a  much  greater  profit  in  close  competition,  because  it 
was  naturally  considerably  cheaper  to  load  with  earth  than  with 
cotton.  These  goods  were  sent  out  to  China,  and  poor  John 
Chinaman  and  his  friends  discovered  that  the  first  shower  of  rain, 
instead  of  glancing  harmlessly  off  his  clothes,  washed  away  all  the 
earth  in  his  cotton  suit,  and  left  him  practically  enveloped  in  a 
sieve.  The  Chinese  then  found  that  the  practice  of  loading  cotton 
had  not  been  extended  to  America,  in  spite  of  the  proverbial 
"  'cuteness  "  of  the  Yankee,  because,  owing  to  his  protective  tariffs 
and  other  conditions,  the  American  manufacturer  was  able  to  make 
a  reasonably  good  article  and  sell  at  a  comfortable  price  ;  and, 
although  they  commanded  a  higher  value  in  China,  they  were  pre- 
ferred to  the  English  article.  Thus  the  Manchester  goods  got  a  bad 
name  difficult  to  recover,  and  the  American  got  in  as  maintaining 
his  quality.  Now  I  am  not  addressing  you  as  generally  being  in 
the  Manchester  trade  ;  but  as  we  happen  to  live  and  work  in  this 
district  let  us  be  warned  by  the  mistakes  of  others  and  take  care 
not  to  commit  them  ourselves. 

Now  then,  to  you  contractors.  See  that  your  work  is  well  done  ! 
See  that  your  work  can  pass  muster  by  our  friend  the  consulting 
engineer  and  by  our  esteemed  friend  Mr.  Heaphy  and  other 
representatives  of  the  fire  insurance  offices  !  If  you  do  your  work 
honestly  and  well,  you  will  find  that  it  will  pay  you.  You  will  be 
able  to  say  that  for  work  bearing  the  reputation  of  your  name  you 
must  have  a  certain  price,  and  let  the  men  who  want  to  cut  cut  and 
do  as  bad  work  as  they  please.  They  will  soon  either  go  right  out 
of  the  trade  or  find  it  is  useless  to  do  bad  work  for  nothing.  They 
will  see  the  folly  of  their  ways,  and  do  better  work  at  a  profit.  It 
must  not  be  left  (as  is  unfortunately  too  often  the  case)  to  conj 


tractors  to  say,  "  Well,  we  do  not  mind  what  we  get  for  the  work 
so  long  as  we  can  vary  the  tender.  We  can  then  make  our  profit 
on  the  extras."     This,  gentlemen,  to  my  mind  is  not  right. 

Now,  1  have  gone  carefully  over  the  different  interests  of  the 
Society.  1  have  tried  to  call  your  attention  to  our  individual 
selves,  and  now  1  want  to  look  at  ourselves  collectively.  As  we 
have  seen,  we  have  grown  during  our  first  year  rapidly  and  satis- 
factorily. But  it  is  not  sufficient  that  we  should  grow  simply  in 
numbers.  I  said  that  in  addition  to  the  practical  and  technical 
objects  of  our  society  we  had  another  one,  the  social  element,  to 
consider.  If  this  body  poses  as  a  purely  scientific  society,  which 
it  evidently  does  not,  we  might,  in  the  regions  of  pure  science, 
almost  feel  that  we  could  ignore  social  considerations.  But,  as  the 
bulk  of  our  members  are  eminently  practical,  our  social  relations 
to  each  other  become  important  ;  and  it  is  here,  I  think,  that  this 
Society  has  a  large  field  for  usefulness  ;  and  1  should  say  that  the 
introduction  of  dinners,  smoking  concerts,  excursions  and  other 
social  gatherings,  if  judiciously  carried  out,  may  be  found  to  be 
a  most  useful  thing  for  us  all.  When  men  in  similar  pursuits 
only  meet  each  other  from  a  business  point  of  view,  they  are 
apt  to  see  each  other  to  the  worst  advantage.  I  am  glad  to 
say  that  men  whom  I  once  did  not  care  to  meet  because  our 
interests  were  conflicting  have  on  further  acquaintance  been 
those  I  honoured  and  respected  most.  You  will  probably 
find  this  to  be  the  case  here  ;  and  if,  instead  of  the  manifold  petty 
jealousies  that  are  apt  to  be  fostered  among  members  of  the  same 
profession,  you  will  get  into  an  inner  or  family  circle,  recognising 
that  you  are  members  of  the  same  family  and  have  an  equal  right 
to  live  and  let  live,  and  that  by  good  feelings  of  brotherhood  and 
give-and-take,  and  not  each  one  going  for  himself,  you  may  be  able 
to  do  a  vast  amount  of  good  in  the  future.  How  often  would  it  be 
useful  for  men  to  honestly  and  honourably  get  together  to  discuss 
certain  points  and  questions  of  price,  policy,  and  quality  of  work, 
rather  than  only  know  the  price  when  tenders  come  out,  and  the 
quality  when  the  work  is  done.  It  is  not  as  though  there  were 
not  enough  work  for  all.  The  extension  of  the  electrical  industry 
is  practically  unlimited.  Lighting,  traction,  telephony  are  yet, 
comparatively  speaking,  in  their  infancy.  And  when  we  come  to 
such  things  as  electrical  transmission  of  power,  electro-deposition, 
electro-chemistry,  electric  welding,  heating,  cooking,  and  smelting 
we  can  see  the  field  that  can  be  practically  and  profitably  occupied 
by  everyone  connected  with  this  industry.  But  in  order  to  occupy 
this  field  well  we  must  have  a  proper  recognition  of  the  rights  of 
each  other ;  and  I  trust  that  you  will  receive  the  remarks  that  I 
have  made  in  this  address  and  apply  them  practically  to  your- 
selves. I  hope  that  you  will  not  consider  that  I  have  taken, 
advantage  of  my  position  as  President  to  give  an  address  which  is 
not  to  be  discussed,  and  which  may  appear  to  be  rather  in  the 
nature  of  a  homily  than  of  a  technical  discourse.  The  scientific 
and  technical  discourses  must  come  along  in  the  future.  My  only 
wish  is  to  endeavour  to  lay  a  proper  foundation  on  which  the  struc- 
ture can  be  built,  and  I  wish  it  to  be  that  in  ten  years'  time,  when 
you  hear  your  then  President  address  you,  that  those  there  present- 
may  look  back  with  feelings  of  gratitude  and  pride  to  the  time 
when  they  first  became  members  of  the  Northern  Society  of 
Electrical  Engineers. 


PHYSICAL  SOCIETY. 


At  an  extra  meeting  held  on  Friday,  January  11,  1895,  in  the 
physical  laboratories  of  University  College  (by  invitation  of  Prof. 
Carey  Foster),  Prof.  Riicker,  President,  in  the  Chair, 

Prof.  Ramsay  read  a  Paper,  by  himself  and  Miss  Dorothy 
Marshall,  on — 

"  The  Measurement  of  Latent  Heats  of  Vaporisation  of  various 
Organic  Liquids.'' 
The  liquid  to  be  examined  is  placed  in  a  small  flask  with  a  narrow 
neck,  and  within  this  is  a  platinum  wire  which  has  its  two  ends 
fused  through  the  bottom,  so  as  to  be  capable  of  conveying  an 
electric  current  and  thus  giving  heat  to  the  liquid.  The  flask  is 
completely  enclosed  in  a  jacket  which  is  fitted  with  the  vapour  of 
liquid  of  the  same  kind,  kept  briskly  boiling  in  a  somewhat  larger 
flask.  Before  the  current  is  turned  on,  the  vapour  jacket  is  kept 
going  for  some  time,  so  that  the  liquid  in  the  flask  is  raised  just  to 
its  boiling  point,  but  no  appreciable  evaporation  takes  place.  As 
soon  as  the  current  is  turned  on,  boiling  commences,  and  as 
the  temperature  of  the  liquid  cannot  be  further  raised,  all  the 
heat  developed  in  the  wire  is  expended  in  producing  evapora- 
tion. By  weighing  the  flask  before  and  after,  the  mass  of 
liquid  vaporised  is  determined.  So  far,  the  authors  have  only 
used  the  method  for  comparative  determinations.  Two  arrange- 
ments of  the  kind  described  are  placed  side  by  side,  and  the 
same  current  is  sent  through  their  two  wires,  which  are  joined  in 
series,  and  have  approximately  equal  resistances.  The  actual  value.' 


374 


THE  ELECTRICIAN,  JANUARY  25,  1895. 


of  the  resistances  are  found  while  the  current  is  flowing,  and  allow- 
ance is  made  for  their  inequality.  The  ratio  of  amounts  of  heat 
expended  on  the  two  liquids  divided  by  the  ratio  of  the  masses 
vaporised  is  equal  to  the  ratio  of  their  latent  heats.  As  a  standard 
liquid  of  known  latent  heat  the  authors  prefer  alcohol  to  water,  as 
it  vaporises  more  easily,  and  with  less  bumping.  The  determina- 
tions made  by  this  method  agree  well  with  those  of  other  observers  ; 
but  the  authors'  object  is  to  obtain  values  correct  within  about 
i  per  cent,  for  a  large  number  of  liquids,  rather  than  a  highly 
accurate  value  for  any  one  substance. 

Iu  reply  to  Mr.  Griffiths,  the  authors  stated  that  the  platinum  wire 
was  fouud  to  rise  about  20deg.  above  the  temperature  of  the  liquid,  aud 
Mr.  Griffiths  said  that  his  experience  had  been  similar.  He  did  not  see  why 
a  very  high  degree  of  accuracy  should  not  be  obtainable  by  the  method. 

Prof.  RUCKER  expressed  his  admiration  for  the  work,  and  thought  it 
justified  by  the  fact  that  the  results  accorded  more  nearly  with  theory 
than  those  of  other  observers. 

Mr.  EiMORFOPOULOS  read  a  Paper  on 
"  The  Determination  of  Thermal  Conductivity  and 
Emissivity." 
In  the  first  series  of  experiments  described,  two  bars  of  the  same 
material  and  polish,  and  each  of  uniform  circular  section,  are 
heated,  each  at  one  end,  until  the  distribution  of  temperature  has 
become  steady.  By  means  of  two  thermo-joints  (one  on  each  rod) 
a  series  of  isothermal  points  are  then  found.  According  to  the 
ordinary  theory,  if  the  two  bars  agree  in  temperature  at  a  given 
pair  of  points,  they  will  also  agree  in  temperature  at  distances 
.i\  and  .To  measured  respectively  from  these  points,  where  .i\  and  x:2 
are  connected  by  the  relation  .■',  .'-.,=  s/fVj/rg),  i\  and  r.,  being  the 
radii  of  the  rods.  This  relation  was  not  found  to  hold  good  for 
the  rods  examined,  some  being  of  brass,  others  of  copper  and  of 
German  silver.  In  all  cases  .••1  .>\>  was  further  removed  from  unity 
than  the  ordinary  theory  would  require.  One  conclusion  was  that 
the  formula  usually  adopted  in  such  cases  could  not  be  used  for  the 
comparison  of  conductivities,  unless  the  radii  of  the  rods  compared 
are  equal,  and  their  surfaces  in  the  same  condition.  For  it  seemed 
unlikely  that  the  thermal  conductivity  of  the  smaller  of  each  pair 
of  rods  was  less  than  that  of  the  thicker  one.  To  settle  the  question 
three  brass  rods  were  chosen,  and  their  absolute  conductivities  com- 
pared by  Angstrom's  method,  one  end  of  the  rod  being  alternately 
heated  and  cooled,  and  the  alternations  of  temperature  observed  at 
two  points  along  the  rod,  as  soon  as  they  had  assumed  a  periodic 
character.  At  each  point  of  the  bar  the  excess  of  temperature 
over  surroundings  may  be  analysed  into  a  Fourier's  series,  con- 
sisting of  a  constant  term  and  series  of  sines  and  cosines.  Hence 
both  emissivity  and  conductivity  were  calculated.  The  emissivity 
was  found  to  vary  considerably  with  the  radius,  being  greater  the 
thinner  the  rod  ;  moreover,  the  value  of  the  emissivity  deduced 
from  the  first  sine  term  of  the  Fourier's  series  was  in  each  case 
found  to  be  about  1"2  times  as  great  as  that  deduced  from  the 
constant  term. 

Mr.  A.  W.  Porter  then  read  a  Paper  on 
"The  Influence  of  the  Dimensions  of  a  BDdy  on  the  Thermal 

Emission  from  its  Surface.'' 
The  ordinary  assumption  is  that,  whether  a  body  is  in  vacuo  or  sur- 
rounded by  air,  the  "  emissivity  "  (i.e.,  tin-  amount  of  heat  passing 
outwards  from  unit  area  per  second  per  degree  excess  of  tempera- 
ture) is  independent  of  the  size  of  the  body.  Results  obtained 
experimentally  by  Pcclet  for  cylinders  and  spheres  of  different 
sizes  show  thai  tin:  emissivitj  depends  materially  upon  the  size  of 
the  body.  lYclct's  formul.'- for  cylinders  and  spheres  surrounded 
by  air  show  that  for  each  of  these  forms  the  rale  of  emission  per 
unit  surface,  exclusive  of  the  radiation  effect,  maybe  represented 
by  a  constant  plus  a  term  inversely  proportional  to  the  radius. 
Experiments  on  thin  wires  by  Messrs.  Ayrton  and  Kilgour  have 
also  shown  that  the  emissivity  can  lie  expressed  through  a  con- 
siderable range  of  radius  in  the  form  given  by  Pcclet,  and  the 
'  cperiments  on  rods  made  by  Mr.  Eumorfopoulos,  and  already 
described  in  this  report,  lead  to  the  same  conclusion.  Tho  author 
examines  the  results  of  supposing  the  loss  to  follow  only  in  part  the 
law  of  radiation,  tie  remainder  being  assumed  to  follow  the  law  of 
conduction.     1 1  o  a  formula — 

e  =  fc+  ''  ; 

,i(lo      I  I,  | 

where  c  is  the  einissivil y,  a  the  radius  of  the  rod,  B  the  radius  of  a 
hollow  cylinder  which  surrounds  the  bar,  and   above  which  the  ex- 

i   fci  ii  i    reckoned,  while  h  and  c  are  constants. 

Tin     formula   lias   been   i roared    with   experimental  results  of 

Ayrton  and   Kilgour,  oi   MacFarli oi   Bottomlej  and  of  l'eclet, 

and  has  also  been  directly  checki  d  bj  exper mts  on  a  brass  rod 

when  surrounded  bj  i  ol  different  radii,  as  well  .as  on 

one  bar  unjaeKeted.      The  author  linds  the  agreement  to  be 

much  closei  than  is  the  case  on  the  theory  oi  •  instant  emissivity, 

or  with  empirically  deduced  formula  of  Ayrton  and  Kilgour,  and  he 

conoludes  thai  the  encl ■  I idaryia  as  important  a  factor  in 

determining  emissivity  as  the  ii  eol  the  bod] 


Prof.  CAREY  FOSTER  thought  that  in  demonstrating  the  influence 
of  the  enclosure  Mr.  Porter  had  established  an  important  point. 

Prof.  AYRTON  agreed  as  to  the  importance  of  the  infhienee  of  the 
enclosure.  Some  years  ago  he  had  noticed  that  when  the  diameter  of  a 
wire  was  small  the  power  required  to  keep  it  red  hot  by  the  passage  of  a 
current  was  nearly  independent  of  the  diameter.  This  would  also  follow 
from  Peclet's  formula.  He  urged  that  iu  such  experiments  as  those  of 
Mr.  Porter  and  Mr.  Eumorfopolous,  the  conductivity  aud  emissivity,  which 
were  functions  of  the  temperature,  should  not  be  assumed  constant  along 
the  bar. 

Mr.  TROTTER  objected  to  the  use  of  the  term  emissivity  as  including 
loss  of  heat  by  contact  with  the  air  in  addition  to  the  loss  by  radiation. 

Mr.  GRIFFITHS  said  that  in  some  of  his  experiments  where  a  wire  con- 
vey iug  an  electric  current  was  immersed  in  a  liquid  in  order  to  heat  the 
latter  the  rise  of  the  temperature  of  the  wire  above  that  of  the  liquid  was 
found  to  be  nearly  independent  of  the  diameter  of  the  wire. 

Mr.  EUMORFOPOULOS,  replying  to  Prof.  Ayrton's  criticism,  said  that 
in  each  case  his  comparison  had  been  between  portions  of  bars  in  which 
the  range  of  temperature  was  the  same.  Moreover,  the  variation  of  emis- 
sivity and  conductivity  with  temperature,  as  found  by  other  observers, 
would  be  quite  insufficient  to  account  for  his  results. 

Mr.  PORTER  said  that  the  term  emissivity  had  come  to  be  accepted 
as  referring  to  all  heat  lost  at  the  surface  of  a  body,  whether  by  radiation 
or  byr  conduction  aud  convection.     In  that  sense  he  had  used  the  term. 

Prof.  RUCKER  thought  that  emissivity,  iu  this  sense,  was  not  a  good 
term,  but  to  change  now  would  probably  only  make  greater  confusion. 

Mr.  G.  U.  Yule  then  gave  a  brief  outline  of  his  Paper  on 
"The  Passage  of  an  Oscillator  Wave-Train  through  a  Plate 
of  Conducting  Dielectric." 

By  a  conducting  dielectric  the  author  means  a  substance  whose 
conductivity  and  dielectric  capacity  are  both  of  importance  in  the 
case  under  discussion,  and  the  Paper  is  mainly  an  investigation  of 
the  following  problem  :  A  train  of  plane  electromagnetic  waves 
falls  at  normal  incidence  on  an  infinite  parallel-sided  plate  of  con- 
ducting dielectric,  whose  thickness  is  finite,  and  at  the  first  face 
of  the  plate,  the  amplitude  of  the  vibration -vector  in  the  incident 
train  is  zero  up  to  a  certain  instant,  and  then  becomes  equal  to  an 
harmonic  function  of  the  time,  multiplied  by  an  exponential  func- 
tion with  negative  index.  To  find  what  proportion  of  the  energy 
of  the  whole  incident  train  is  reflected  back,  what  proportion  is 
transmitted  through  the  plate,  and  what  proportion  absorbed  at 
successive  incidences  of  reflected  and  re-reflected  wave-trains  upon 
the  two  bounding  faces  of  the  plate,  the  amplitudes  and  phase- 
changes  of  reflected  and  transmitted  portions  have  to  be  taken  into 
account,  and  the  resulting  infinite  series  of  terms  have  to  be 
summed.  The  analysis  is  very  long,  but  the  results  obtained  are 
exact.  Curves  are  given,  showing  (for  special  numerical  values  of 
the  constants  of  the  problem)  the  quasi-periodic  variation  of  the 
amounts  of  energy  transmitted  and  reflected  as  the  thickness  of 
the  plate  is  increased  from  zero  up  to  a  high  value.  Other  curves 
are  given,  showing  the  effect  of  varying  the  dielectric  constant  and 
the  conductivity  of  the  plate,  and  the  difference  between  a 
"  damped  "  and  an  "  undamped  "  wave-train  in  regard  to  intensity 
of  reflected  and  transmitted  portions.  The  author  compares  his 
calculated  results  with  measurements  obtained  in  the  case  of  oscil- 
lator waves  travelling  along  a  double- wire  circuit  about  100  metres 
in  length  ;  the  wires  at  the  middle  of  the  circuit  being  run  through 
a  jar  containing  distilled  water,  alcohol,  or  a  very  dilute  electro- 
lyte. The  necessary  corrections,  however,  are  difficult  and  uncertain, 
and  the  author  has  not  found  it  possible  to  deal  with  them  in  a 
satisfactory  way. 

A  letter  from  Dr.  E,  II.  barton  was  read,  emphasising  the  necessity  for 
taking  into  account  the  damping  is  the  oscillator  train,  and  at  the  same 
time  pointing  out  why.  in  his  opinion,  the  collection-  applied  by  Mr.  Yule 
were  inadequate  and  tailed  to  yield  intelligible  results. 

Prof.  IM'i  IK  Id;  congratulated  Mr.  Yule  on  hie  work  and  on  the  import- 
ance of  the  results  he  had  obtained.  In  returning  the  thanks  of  the  Sooietjj 
to  Prof.  Carej  Poster  for  the  invitation  to  meet  in  I  niversit)  College,  he 
l  tin'  pleasure  he  had  felt  in  observing  the  extent  and  complete- 
ness of  the  laboratories.  Hitherto  London  had  been  behind  the  provinces 
in  this  matter,  and  it  was  gratifying  to  find  that  students  in  London  had 
ion  uch  opportunitiec  Ebi  practical  instruction  iu  physics.  The  Papers 
which  had  liecn  read  at  thai  meeting  were  a  prool  i1  bw  '-  being 

made  oi   the  laboratories  for  the  pur] research.     The  educational 

experiments  they  had  seen  in  the  laborat  silently  devised, 

and  he  hoped  thai  man)  oi  them  would  beoome  a  part  of  the 

i  in   ii  m  tiou  in  the  country. 

Proi    POST!  R  brieftj  replied. 


Electric  Lighting  in  Spain. — The  municipal  authorities  of 

(!ui|iu/co!i  (  Inin)  have  recently  decided  upon  the  establishment 
of  a  central  station  for  the  electric  lighting  of  the  town,  aud 
are  inviting  tenders  until  February  8tb  for  the  carrying  out  of 
the  work.  The  plant  is  to  consist  of  two  70  H.P.  engines,  one 
dynamo  giving  300  amperes  at   125  volts,  and   one  giving 

I  Ml  amperes  at  L70  \olts,  together  with  a  battery  of  62 
accumulators. 
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A  NEW  TROLLEY  GUIDE.* 

In  this  form  of  trolley  guide  two  light  brass  prongs  are  placed  on 
each  side  of  the  trolley  wheel,  and  are  held  in  position  by  two  steel 
springs,  each  of  2Alb.  tension.  The  object  of  the  prongs  is  to  hold 
the  wheel  to  the  wire,  and  when  it  jumps  from  its  place  to  auto- 
matically guide  it  back  again.     When  a  cross-wire  is  reached  the 


prongs  are  folded  back  automatically,  being  pressed  under,  so  there 
is  no  interruption.  When  the  cross-wire  is  passed  the  springs 
throw  the  prongs  in  place.  The  illustration  shows  the  mechanism 
of  the  guide. 


CORRESPONDENCE. 


MR.  HEAVIS  IDE'S  OPERATORS. 

TO     THE     EDITOR     OF     THE     ELECTRICIAN. 

Sir  :  I  know  that  Mr.  Heaviside  will  probably  be  a  little 
annoyed  at  my  interference ;  but  I  am  only  going  to  do 
publicly  what  I  have  done  several  times  privately,  and  what  I 
believe  to  be  necessary.  Anyhow,  I  have  been  greatly  thanked 
for  my  private  services.  In  "Electromagnetic  Theory,  LX.," 
p.  183,  just  before  (5),  insert  this  : — 

If  we  differentiate  f,  n  times  with  regard  to  t,  we  have 

dr     jr.. 

Assume  this  to  bejtrue  when  r  =  0  and  n  is  fractional,  and 
let be  written /A     Then,  as  t"=l, 


(1) 


dtn 


pH 


(2) 


Now,  Mr.  Heaviside  has  satisfied  himself  by  working  all  sorts 
of  problems,  and,  for  all  I  know,  may  have  given  a  rigorous 
proof,  that  if  pn  operates  upon  a  function  of  time,  which  was  0 
before  t  =  0,  and  has  the  constant  value  C  since,  that  the  result 
Is  C  times  what  is  given  as  (2).  He  usually  operates  on  unity, 
and  quite  usually  leaves  the  1  unwritten  ;  that  is,  he  would 
write  (2)  as 

[0  10 


meaning  pn  C  =  C  x    — f 


(3) 


Of  course,  the  real  test  of  one's  right  to  use  this  operator  is 
to  test  whether  the  answer  one  obtains  is  correct  or  not. 
Our  definition  of  Is  is  this,  that 

(£+l=(«  +  l)|S, (4) 

and  (_1  =  1,  but  s  is  an  integer.     Now  there  is  a  function  which 
Is  tabulated,  called  the  gamma  function,  which  is  denoted  by 

in  the  Street  Railway  Review. 


|(7)  where  s  is  any  number  greater  than  -  1,  and  s  need  not  be 
an  integer  ;  and  it  also  has  the  property 

and,  when  s  happens  to  be  an  integer,  we  find  that 

17*  +  !)=^ (5) 

That  is : — Gamma  function  of  7  is  factorial  6, 
6  „  5, 

and  so  on. 

Make  the  assumption  that  this  is  always  true,  so  that  even 
if  s  is  not  an  integer  we  still  have  (4)  and  (5)  true.  Now,  it  is 
proved  in  books  on  the  integral  calculus  that 

(o«)  la -'»)=■ 


sin  m  ?r 


Put  m  =  \.     Then  f(|)  = 
Hence,  by  (5), 

%  =  \\^\=\  V'ty  W.  and  also 

11=111=4  >> 

Also  by  (4),  calculating  Is  from  Is  +  1 


and  so  on. 


I—  ■§■=  — 5l^Jr=o  <Jvi  anc*  so  on- 
(J^=  1  =  l"|0j  therefore  |_0  =  1 

=  0  I -  1  ;  therefore  /-  1  =  co, 


1 


(1= 

oo  ,  if  s  is  an  integer,  being  +  x  if  s  is  odd  and  -  oo 


Also 

and  I— s  =  + 

if  s  is  even. 

We  now  have  an  extended  meaning  of  Is  ,  and  Mr.  Heavi- 
side finds  that,  with  this  extended  meaning,  (3)  can  always  be 
applied. 

Thus  piC=C-l=t-i. 

sJTT 

To  find  p',  pi,  &c,  or  p-i,  p-i,  &c.,  it  is  not  necessary  to 
remember  all  the  values  of  the  factorials.  For  pi=ppi,  so 
that  to  get  p'-C  we  only  need  to  differentiate  piC.  Differ- 
entiate again,  and  we  have  pi  C.  Again,  p~^  =  p~x  pi,  so 
that  we  only  need  to  integrate  pi  C  to  find  p  -  i  C.  Integrate 
again,  and  we  have  p  -  •-  C. 

The  gamma  function  of  any  other  fraction  than  £  is  given  in 
books  of  mathematical  tables. 

Of  course  there  are  many  (to  me)  obscure  points  about  this 
subject  of  operators  not  touched  upon  in  Mr.  Heaviside's  Papers 
read  before  the  Royal  Society.  I  leave  all  such  matters  for  the 
mathematicians  to  speculate  about.  I  rest  satisfied  with  this, 
that  it  is  quite  easy  to  use  these  simpler  kinds  of  Heaviside's 
operators,  and  I  can  always  test  whether  my  answer  is  right  or 
not. 

There  is  another  place  where  the  beginner  may  find  a  diffi- 
culty.    After  (13),  p.  184:— 

Observe  that  (13)  is 
/   1    +      1  J_      &   \ y  _  /     1 

[fikq      (BJcq)3      (R^)5       T/     °       \(R/.vi,)2  ■    (RA-?)i 

Now,  it  is  the  second  part  of  this  which  gives  rise  to  the  expo- 
nential term  of  (14). 


For  it  is 


(RkqY 

1 

'  (R*2)« 


1  + 


1 


(R%)2 


(Rkqy 

(Rkqy-  -  1 


;+  (rW+&c-K 

rise  to 


(R%)2 


■w,  say. 


dw 


Now,  q-  =  —  p,  so  that  this  is  the  same  as  R2A-c —  —  w=V„, 
k  dt 


the  simplest  of  linear  equations 
dw     1 


so  that 


dt     a        a 
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If  this  were  part  of  equation  (14),  it  is  obvious  that  C=  -  Vw 
because  V[  =  0  when  t  =  0. 

Mr.  Heaviside  would,  of  course,  say  that  all  this,  where 
it  is  not  misleading,  is  unnecessary,  either  for  men  who  have 
read  his  Royal  Society  Paper  or  his  previous  Papers  in  The 
Electrician.  Well,  I  know  as  a  fact  that  some  men  who  are 
fairly  good  mathematicians  have  been  glad  to  get  the  above 
explanations.  I  also  know  that  a  number  of  men  have  made 
up  their  minds  to  read  Mr.  Heaviside's  Papers  more  diligently 
in  future  than  they  have  done  in  the  past.  If  he  is  angry 
at  my  writing  this  letter  I  shall  be  very  sorry,  but  I  know  that 
the  letter  ought  to  be  published. — Yours,  <fcc, 

John  Perry. 

January  17,  1895. 

P.S. — Nobody  has  asked  me  privately  about  the  effect  of 
pr  in  operating  upon  a  sin  (n t  +  e).  I  take  it  that  Mr. 
Heaviside's  way  of  putting  the  thing  comes  to  this  :  />;■  multi- 
plies a  by  nr,  and  sets  forward  the  angle  (n  t  +  t)  by  the 
amount  r  right  angles,  or 

ia  sin   (?it  +  e)  V  =a  w  sin  f  (n  t+  e  +  r    J 

This  is  true  when  r  is  a  positive  or  negative  integer,  assume  it 
true  when  r  is  fractional. 


"LABOUR-SAVING"    APPARATUS    AS    AN    INSTRU- 
MENT   OF    EDUCATION. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir:  I  went  to  Burlington  House  on  December  14th  last, 
intending  to  protest  against  the  title  of  the  Paper  of  Prof. 
Ayrton  and  Mr.  Haycraft ;  but  seeing  several  there  with  whom 
I  felt  I  was  sure  to  be  in  agreement,  who  could  express  them- 
selves better  than  myself,  I  escaped  to  a  more  quiet  place. 
Now,  having  received  an  invitation  to  give  my  views  upon  the 
controversy  that  has  been  raging  in  your  columns,  I  feel  bound 
to  reply. 

In  the  first  place,  allow  me  to  say  that  when  I  read  the  proof 
before  the  meeting  I  was  led  to  admire  the  very  excellent  arrange- 
ments of  the  experiment,  and  when  I  protest  it  is  not  because 
I  object  to  the  experiment  as  an  experiment,  but  to  its  being 
described  under  the  title  students'  simple  apparatus  for  determin- 
ing the  mechanical  equivalent  of  heat. 

With  this  apparatus  the  student  does  not  determine  the 
mechanical  equivalent  of  heat.  I  do  not  think  that  he  "  deter- 
mines "  anything  in  the  sense  in  which  I  understand  the  word, 
unless  it  be  that  the  various  figures  that  are  given  to  him 
when  multiplied  and  divided  in  the  manner  he  is  told  to 
employ  will  work  out  and  produce  an  answer  which  is  right. 
I  purposely  use  the  language  of  the  school  arithmetic  class. 
In  the  experiment  as  it  stands,  so  far  as  I  can  see,  the  student 
does  not  of  his  own  knowledge  and  experience  find  any  of  the 
important  data  ;  he  has  no  direct  evidence,  he  depends  entirely 
upon  what  he  is  told  or  hearsay  (whether  told  by  a  direct-read- 
ing instrument,  by  a  demonstrator,  or  even  professor,  it  is  much 
the  same),  and  therefore  his  conclusions  are  no  more  valuable 
than  the  evidence  of  a  witness  who  begins  by  saying  that  ho  has 
been  told  this  and  has  heard  that.  The  student  has  deter- 
mined nothing.  The  measurement  attributed  to  the  student 
ia  really  made  by  the  original  investigators  who  made  the 
absolute  determinations — r  </.,  of  the  electro-chemical  equiva- 
lent of  silver,  employed  later  for  standardising  a  Kelvin 
balance,  employed  later  for  calibrating  an  ammeter — who 
made  the  absolute  determination  of  the  electromotive  force 
of  a  Clark  cell,  or  who  found  the  value  of  the  resist- 
ance of  a  piece  of  wire  called  an  ohm.  These-  people  did 
the  work  of  making  the  determination.  Various  middlemen 
passed  this  work  along,  and  copied  or  compared,  and  aftor 
a  time  tho  actual  ammeter  and  voltmeter  worshipped  by  the 
student  became  calibrated,  and  finally  a  dummy,*  in  the  form 
of  a  student,  who,  according   to  tho  provisions  of  the  Paper,  ia 


Duiiiin} .  i 


carefully  guarded  from  doing  anything  which  involves  either 
knowledge,  pains,  or  skill,  shakes  out  the  magical  figure,, 
possibly  under  the  impression  that  he  has  created  it. 

Of  course,  if  the  student  has  really  found,  or  knows  that  he 
is  going  to  find,  as  soon  as  his  turn  comes  to  use  the  apparatus 
for  the  purpose  (for  all  cannot  take  it  in  the  same  order),  that 
the  instruments  do  what  they  are  said  to  do — of  course,  I  do- 
not  mean  by  merely  copying  other  instruments  of  the  same 
class,  but  by  making  the  series  of  determinations  which  bring 
him  ultimately  to  length,  mass,  and  time  alone — -then  he  has 
made  the  determination.  The  intermediate  use  of  the  instru- 
ments is  a  matter  of  convenience. 

Prof.  Ayrton  stated  in  his  reply  that  the  object  of  the 
experiment  was  to  familiarise  the  student  with  the  true  idea 
of  the  mechanical  equivalent  of  heat.  My  impression  is  that 
the  student  would  obtain  this  more  forcibly  by  employing  mecha- 
nical means,  which  are  direct,  rather  than  electro-dynamical,  for 
I  do  not  believe  that  a  first  year's  student  in  general  grasps  the 
principle  of  potential  so  completely  that  to  him  a  fall  of  poten- 
tial of  a  certain  quantity  of  electricity  is  obviously  expressible 
in  foot  pounds.  I  cannot  agree  that  the  experiment  is  useful 
in  this  respect  exactly  ;  but  that  it  may  be  useful  in  enabling 
the  student  to  see  that  a  lot  of  figures  and  readings  and  equiva- 
lents do  hang  together  I  do  not  deny. 

Now,  it  is  not  my  province  to  have  to  do  with  technical 
students,  and  therefore  any  remarks  that  I  may  offer  on  their 
education  may  lay  me  open  to  the  charge  of  presumption.  I 
have  some  acquaintance  with  eugineers  and  their  work,  and  the 
one  thing  that  seems  evident  is  that  it  is  their  business  under 
the  most  varied  circumstances  so  to  contrive,  to  make  shift, 
and  to  manage  that,  somehow  or  other,  they  succeed  prac- 
tically and  economically  in  the  work  that  is  entrusted  to  them. 
I  imagine  that  their  training  should  be  similar,  that  difficulties 
should  be  left  where  they  naturally  are,  not  be  put  purposely  in 
their  way.  That  if  they  constantly  have  to  get  some  sort  of 
result  with  primitive  or  extemporised  apparatus,  it  will  not 
only  teach  them  more  at  the  time,  but  it  will  prevent  them 
developing  into  the  helpless  creatures  that  a  pure  system  of 
science-made-easy  is  apt  to  produce. 

Putting  the  idea  of  education  on  one  side,  and  looking  upon 
technical  training — a  pleasant  verbal  equivalent  for  teaching  a 
trade — then  it  is  clear  that  the  individual  who  will  of  necessity 
have  to  act  in  a  subordinate  capacity,  and  perform  the  emi- 
nently useful  routine  work  that  comes  in  his  way,  must  be 
taught  to  use  the  tools  of  his  trade  ;  he  must  read  the  instru- 
ments which  are  provided,  and  which,  of  course,  for  convenience, 
are  direct-reading.  He  may,  according  to  his  intelligence,  be 
to  his  instruments  what  the  machine-minder  is  to  some  marvel- 
lous automatic  machine  tool,  or  he  may  be  able  to  take  the 
higher  position  of  a  foreman  who  can  adjust  or  even  repair  it 
in  case  of  need.  He  has  not  learnt  how  to  make  "  deter- 
minations "  any  more  than  a  man  I  met  in  a  steel  works 
in  Sheffield,  who  ridiculed  the  fuss  that  is  made  about 
squaring  the  circle,  because  he  could  do  it  with  a  slide 
rule ;  he  does  not  want  to  make  determinations.  If  the 
authorities  at  the  Central  aud  other  technical  institutes  made 
the  staring  at  direct-reading  instruments  their  chief  aim  and 
object,  the  result  would  be  the  production  of  a  kind  of  glorified 
plumber  without  the  skill  of  a  real  plumber,  and  not  so  very 
glorified  either  now  that  plumbers  have  examinations  of  their 
own.  This  sort  of  training  will  produce  not  the  self-reliant 
engineer  but  an  eminently  useful  drudge.  It  is  not  by 
such  methods  that  Hopkinsons  and  Kennedys  are  made  to 
exist. 

In  conclusion,  I  wish  to  state  explicity  that  1  do  not  accuse 
Prof.  Ayrton — and  I  do  not  think  anyone  has — of  training 
students  in  the  manner  that  1  have  been  condemning,  The 
fact  that  a  Suinpner  has  been  reared  in,  and  lias  Mown  from, 
the  Central  nest  is  a  sufficient  answer  to  such  a  suggestion. 
The  necessity,  if  it  exists,  for  protesting  against  the  title  of 
the  Paper  of  Prof.  Ayrton  and  Mr  Bayorafl  is  not  to  warn 
them  of  the  danger  of  relying  upon  direct-reading  instruments 
as  a  moans  of  education,  but  to  provent  less  enlightened 
teachers  from  taking  their  Taper  as  a  model  of  educational 
propriety. — Yours,  Ac  ,  ('.  V.  Hots. 
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LEGAL    INTELLIGENCE. 


Modern  Company  Promotion- 
Mr.  liegistrar  Cooper,  at,  the  Liverpool  Bankruptcy  Court,  last  week  lielil 
the  public  examination  of  Loftus  John  Barnacle,  who  traded  without  a 
partner,  under  the  style  of  "A.  Hall  and  Co.,  electrical  engineers."  at 
South  John-street,  Liverpool.  The  statement  of  alt'airs  showed  liabilities 
£496.  assets  £524,  of  which  £520  was  the  amount  put  down  as  the 
value  of  1,040  £1  fully  paid-up  shares  in  the  Hall  Electrical  Company 
(Limited),  of  1,  South  John-street.  The  petitioning  creditors  were  the 
Electrical  Company  (Limited1,  Lou. Ion.  The  bankrupt  attributed  his 
failure  to  loss  on  a  contract  for-  lighting  The  Palace,  New  Brighton, 
bad  trade,  and  keen  competition.  In  December,  1893,  he  purchased 
the  business  formerly  carried  on  by  Mrs.  Hall,  for  which  he  paid  t'90. 
He  then  entered  into  an  agreement  with  Mrs.  Hall's  husband  by  which 
that  gentleman  was  to  act  as  manager  at  £3  a  week  for  three  years,  and 
Mr.  Hall  was  to  receive  half  the  net  profits  up  to  £100  a  year  by  way  of 
salary  and  one-third  of  the  profits  over  £400  a  year.  Apprentices'  pre- 
miums were  to  be  treated  as  profits.  There  had  been  four  apprentices 
bound  for  three  years  to  learn  the  business,  and  from  these  £185  had  been 
received.  The  business  was  carried  on  until  October,  1894,  when  an  agree- 
ment was  entered  into  to  sell  the  business  to  a  limited  company,  formed 
for  the  purpose  of  purchasing  it,  and  to  be  styled  "The  Hall  Klectrical  Com- 
pany (Limited)."  The  nominal  capital  was  £4.000  in  £1  shares.  The 
bankrupt  was  to  receive  1,400  £1  shares  fully  paid  up  for  the  business 
£600  for  business  and  goodwill,  £600  for  plant,  machinery,  &c,  and  £200 
for  book  debts).  The  first  directors  were  to  be  himself,  Mr.  Hall,  and  Mr. 
C.  E.  Keizer.  and  he  ami  Mr.  Hall  were  to  act  as  managers  at  a  salary  of 
£208  each  per  annum.  The  bankrupt  had  writs  and  summonses  out  against 
him  for  money  owing  which  he  could  not  pay,  and  (on  Mr.  Hall's  sugges- 
tion) he  decided  to  turn  the  business  into  a  limited  company. 

The  OFFICIAL  RECEIVER  :  Mr.  Hall  proposed,  you  say,  to  turu  you 
into  a  company  '. — Yes. 

I  suppose  you  were  utterly  insolvent  at  the  time  ?  Did  you  know  you 
were  not  solvent ! — Yes.  Mr.  Keizer,  a  mechanical  engineer  to  whom  he 
owed  money,  was  to  purchase  the  busiuess  as  trustee  for  the  company. 

The  OFFICIAL  RECEIVER:  I  see  the  first  name  in  the  list  on  the 
Articles  of  Association  is  your  own  for  one  share  .' — Yes. 

Then  comes  Herbert  Hampton  Hall  ! — Yes. 

He  is  an  undischarged  bankrupt  ! — Yes. 

Then  comes  Edward  James  Bayly  1 — Yes. 

He  has  been  twice  through  the  Bankruptcy  Court  and  undischarged  on 
either  occasion  ? — Yes. 

Then  comes  Mr.  Leslie  Wild,  a  clerk  ;  William  Paul,  a  workman  ;  John 
Dickson  Malley,  a  workman  ;  and  Harry  Jones,  another  workman  ? — Yes. 

No  shares  were  offered  to  the  public,  beciuse,  on  December  10th  last, 
the  bailiffs  entered  the  premises  and  seized  everything:  but  the  goods  were 
claimed  by  the  Hall  Electrical  Company.  He  valued  the  shares  of  the 
limited  company  at  the  present  time  at  10s.  each,  and  said  that  the  Com- 
pany were  doing  a  good  business. 

The  matter  was  adjourned  to  Feb.  14th,  certain  accounts  being  ordered 
to  be  filed,  and  the  cash  book  written  up. 


Electric  Construction  Corporation,  Limited  (in  voluntary 
liquidation  - 

A  summons  was  heard  by  Mr.  Justice  Romer  last  week  on  behalf  of  Mr.  H.  P. 
Hope,  asking  that  his  name  might  be  removed  from  the  register  of  members 
and  from  the  list  of  contributories  in  respect  of  44  Preference  shares  in 
this  Corporation.  The  applicant's  case  was  that  he  never  made  any  appli- 
cation for  the  shares,  and  this  was  not  disputed,  but  Mr.  Courtenay  said 
there  was  a  tacit  understanding  amongst  the  directors  (of  whom  Mr.  Hope 
was  one)  that  they  would  take  a  certain  proportion  of  the  Preference 
shares.  It  was  suggested  that  a  letter  of  allotment  was  sent  to  Mr.  Hope 
and  that  he  did  not  return  it.  It  was  Dot  certain  that  such  a  letter  was 
sent,  and  Mr.  Hope  never  received  it  ;  and  though  there  had  been  several 
calls  in  1892,  no  notice  was  sent  to  Mr.  Hope,  who  had  never  paid  any  of 
them,  or  knew  that  his  name  was  on  the  register  until  after  the  winding 
up  in  1893,  when  the  liquidator  wrote  to  him.  Mr.  Justice  Romer 
directed  Mr.  Hope's  name  to  be  removed  from  the  register  in  respect  of  the 
shares  in  imestion,  and  ordered  the  liquidator  of  the  Corporation  to  pay 
the  costs. 


BOOKS  RECEIVED. 

"Proceedings  of  the  International  Electrical  Congress,  held  at 
Chicago,  1893.  (New  York  ;  American  Institute  of  Electrical 
Engineers.     1894.) 

"  Steel  Works  Analysis."  By  Prof.  .J.  0.  Arnold.  Price  10s.  (id 
(London  :  Whittaker  and  Co.     1895.) 

"Electrical  Engineering."  By  W.  Slingo  and  A.  Brooker. 
New  and  revised  edition.  Price  12s.  (London:  Longmans,  <  Inert 
and  Co.     1895.) 


SUBMARINE  CABLES  TRUST.— Xotice  is  given  that  on  and  after  Feb. 
1st  the  sum  of  £1.  5s.,  balance  of  the  coupon  due  October  15,  1894, 
will  lie  paid  by  Messrs.  Olyn,  Mills  and  Co.,  67,  Lombard-street,  London, 
E.C.,  between  the  hours  of  ten  and  two.  Coupons  must  be  left  with  the 
bankers  four  clear  days, 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  tin-  above  heading  must  reach  the  Office 
not  later  than  first  p<>si  Thursday  morning.  New  Catalogues, 
Price  Lists,  and  similar  matter  should  In-  sent  early  in  the  week.] 

IM  MEDIATE.  -  The  1895  (thirteenth  ]  edition  of  "  THE  ELECTRICIAN  " 
ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  Is  in  active  pre- 
paration, and  will  shortly  be  ready.  Subscription  and  advertisement 
orders  should  be  sent  in  immediately.  In  addition  to  the  old  well  known 
features  of  the  book,  which  will  be  brought  up  to  date,  a  quantity 
of  new  and  useful  matter  will  he  added,  rendering  the  book  more 
than  ever  indispensable  to  the  Electrical,  Engineering,  and  Allied 
Trades.  Alterations  to  existing  entries  and  New  Names  must  be  sent 
in  forthwith,  and  the  Publisher  requests  that  those  who  have  received 
the  circulars  relating  to  the  new  edition  will  return  them  corrected 
at  once. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Skribs  can 
be  obtained  of  the  Book-sellers  or  direct  fnm  the  Publishing  Offices  : — 

Thk   Large-Sheet  Table,   giving  full  particulars  of  the   Electricity 

Supply  Stations  throughout  the  Kingdom,   presented   with   our  iss f 

January  4th,  can  be  obtained  mounted  on  stout  board,  with  cord  for 
hanging.  Price:  Varnished,  3s.  6d.  ;  Unvarnished,  Ss.— each  posl  free, 
The  Map  showing  positions  of  Supply  Stations  is  mounted  on  the  bark 
of  the  Table.  The  Coloured  Map  issued  with  the  last  Number  is  also 
mounted  on  some  copies,  and  the  price  of  these,  complete,  post  free,  is  5s. 

Laboratory  Notes  and  Forms. — With  the  above  title,  we  have  in 
the  press  a  set  of  Elementary  (now  ready)  and  Advanced  F]xereises  (ready 
shortly)  for  use  in  Electrical  Engineering  classes.  These  have  been 
prepared  in  Dr.  J.  A.  Fleming,  and  will  be  found  of  great  service  to 
Teachers,  Demonstrators,  and  Students.  The  object  of  this  series  is  tin- 
saving  of  the  time  of  the  teacher  and  his  assistants,  and  to  serve  as  a  record 
of  the  work  done  by  the  student.  A  full  prospectus  can  be  obtained  post 
free. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc.,  F.R.S.,  is  now  ready.  The  Dook  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd.,  post 
free.    Prospectus  post  free. 

"  Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  just  out,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  lis.). 

"The  Art  of  Electrolytic  Separation-  op  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  b'd.  post  free. 

"The  Work  of  Hertz."— By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineering  Formula,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  6a.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  6d.).  Prospectus  on  application  to  the 
Publisher. 

"Drum  Armatures  and  Commutators. " — By  Mr.  F.  Marten  Weymouth, 
is  also  ready  ;  price  7s.  6d.  (abroad  Ss.).     Prospectus  on  application. 

"The  Incandescent  Lamp  and  its  Manufacture." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  8s.). 
Prcspectus  on  application. 

Tenders  Invited  — The  Moss  Side  School  Board  invite  tenders  for 
the  installation  of  the  electric  light  in  their  schools  in  Prince's-road, 
Moss  Side,  Lanes.  Particulars  may  be  obtained  from  Mr.  S.  V. 
Clirehugh,  Temple-chambers,  Brazennose-street,  Manchester,  on 
and  after  the  28th  inst.,  and  tenders  must  reach  Mr.  W.  E. 
Rowcliite,  the  clerk  of  the  Board,  30,  Cross-street,  Manchester, 
not  later  than  12  noon  on  Wednesday,  February  6th.  Somo 
further  particulars  appear  in  our  advertisement  columns 

Tenders  have  to  be  sent  in  by  the  31st  inst.  for  the 

supply  of  telegraphic  apparatus,  battery  jars,  &c,  for  the  use  of 
the  Royal  Portuguese  Railway  Company,  of  Lisbon.  Particulars 
can  be  obtained  at  the  offices  of  the  Company,  28,  Kue  de 
Chateaudun,  Paris. 

Tenders  are  required  for  the  purchase  of  a  concession 

for  an  electric  tramway,  to  be  constructed  from  the  railway  station, 
Louvain,  Belgium,  to  the  Grand  Place.  Tenders  must  be  in  by 
February  1st  to  the  Clerk  to  the  Municipal  Authorities,  Hotel  de 
Yille,  Louvain. 

Tenders  Accepted. — As  stated  in  our  last  issue,  the  tender  of 
Messrs.  Chamberlain  and  Hookham  has  been  accepted  by  the 
Coventry  Town  Council  for  the  supply  of  meters  of  various  sizes. 
The  following  is  the  list  of  tenders  received  :  — 

Chamberlain  and  Hookam  (Limited  .  Birmingham...  £270  10    0 
Westinghouse  Electric  Company,  Limited,  London..     295  17    9 
Electric  Construction  Company      Limited),   Wolver- 
hampton      299    4    0 

General  Electric  Companj     Limited),  London 336    7    6 

British  Thomson-Houston  Limited,  London  406    5    4 

Charles  A,  Mnller,  Bradford    462    0    0 

A  certificate  of  efficiency  to  be  supplied  with  each  meter  brings  the 
total  of  the  successful  tenders  up  to  £'201.  4s. 
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Sale  by  Auction. — Catalogues  are  now  ready  of  the  valuable 
modern  electric  lighting  plant,  instruments,  arc  lamps,  trans- 
formers, cable,  stores,  &c,  which  are  to  be  disposed  of  by  Messrs. 
Wheatley  Kirk,  Price  and  Goulty  at  the  central  station  of  the 
Brighton  and  Hove  Electric  Light  Company,  Gloucester-road, 
Brighton,  on  Wednesday,  February  Oth,  at  10  for  11  o'clock 
prompt.  Included  in  the  sale  ia  a  quantity  of  heavy  plant  and 
apparatus  in  perfect  condition,  including  50-H  P.  nominal  com- 
pound semi-portable  under-type  engines,  with  locomotive  boilers, 
by  Fowler  of  Leeds,  Lowrie-Parker  alternating-current  dynamos, 
Lowrie-Hall  transformers,  switchboards,  &c,  &c,  which  may  be 
viewed  the  day  prior  to  sale,  and  of  which  some  further  particulars 
are  given  elsewhere. 

Sale  cy  Private  Treaty. — Messrs.  Wheatley  Kirk,  Price  and 
Goulty  have  for  disposal,  by  private  treaty,  a  small  engineering 
works  in  Salford,  Manchester,  of  which  particulars  are  given  else- 
where. 

Turbine  for  Sale. — Messrs.  H.  R.  Lewis  and  Co.,  of  Draper 's- 
gardens,  E.C.,  offer  for  sale  in  our  advertisement  columns  a  140-n.r. 
turbine  of  the  improved  Jonval  pattern. 

Liquidations. — On  the  18th  inst.,  at  the  suit  of  a  debenture 
holder,  Mr.  Justice  North  appointed  Messrs.  Watson  and  Hodson 
receivers  and  managers  of  the  business  of  Priestman  Brothers 
(Limited),  of  Hull  and  London.  It  was  stated  that  debenture  issues 
of  £40,000  first  and  £20,000  second  debentures  had  been  issued.  A 
notice  has  been  given  that  a  further  petition  will  be  presented  for 
the  winding  up  of  the  Company  under  the  supervision  of  the  Court. 
This  petition  is  to  be  heard  at  the  Royal  Courts  of  Justice,  Londi.n, 
on  Saturday,  20th  inst. 

In  an  action  brought  by  the  Globe  Debenture  Corpo- 
ration, Mr.  Justice  Chitty  has  confirmed  the  appointment  of  Mr. 
(trimwade  as  receiver  of  Elmore's  Foreign  and  Colonial  Patent 
Copper  Depositing  Company  (Limited).  The  Globe  Company  are 
debenture  holders  for  about  £900,  and  in  respect  of  further  deben- 
tures forming  part  of  a  series  of  £10,000. 

Notice  is  given  that  the  creditors  of  the  International 

Electric  Subway  Company  (Limited)  are  required,  not  later  than 
February  28th,  to  send  names  and  addresses,  and  particulars  of  their 
claims,  to  Mr.  C.  W.  Grimwade,  of  32,  Walbrook,  London,  E.C.,  the 
liquidator,  and,  if  required,  to  prove  their  debts  in  the  usual  way. 

A  meeting  of  the  Telpherage  Company  (Limited)  is  to 

be  held  at  Winchester  House,  London,  E.C.,  on  February  20th,  at 
1  o'clock,  to  receive  an  account  of  the  winding  up. 

Appointments  —The  GasCommittee  of  theBIackburn  Corporation 
have  appointed  Mr.  W.  A.  S.  Giles  borough  electrical  engineer.  The 
work  at  the  central  station,  which  has  been  carried  out  under  the 
superintendence  of  Mr.  E.  M.  Lacey,  who  was  appointed  engineer 
in  September  last,  is  nearing  completion,  and  it  is  expected  that 
current  will  be  supplied  in  two  or  three  weeks.  Current  for  more 
than  1,800  lights  has  already  been  applied  for. 

Mr.  A.  E.  Briscoe,  A.R.C.Sc.  (Lond.)  B.Sc.  (Lond.),  has 

been  appointed  Dr.  Sumpner's  successor  as  head  of  the  Electrical 
Department  of  the  Battersea  Polytechnic  Institute,  London,  S.W. 

Mr.  J.  Stottner,  one  of  the  engineers  representing  the 

Allgemeine  Elektricitats  Gesellschaft  at  the  Chicago  Exhibition, 
has  been  appointed  by  the  Electrical  Company  (Limited),  of  Charing 
Cross-road,  London,  W.C  ,  to  take  charge  of  their  power  trans- 
mission department. 

Cm  HON.  Messrs.  Russell  and  Co.,  of  11,  Queen  Victoria -street, 
London,  E.C.,  caution  tradesmen  against  a  person  calling  himself 
Russell,  of  Melbourne,  who  is  ordering  goods  and  giving  as  a  refer- 
ence the  name  of  the  linn  of  Russell  and  Co. 

Nr,w  Snow  Rooms,&c.  Messrs.  Swinburne  and  Co.  have  opened 
n'iow  rooms  and  oiiiccs  at  (io,  Victm ia-street  (2,  Prinee's-mansions), 
London,  S.W '.,  and  request  that  all  inquiries  shall  bo  addressed  to 
the  new  offices.  Messrs.  Swinburne  and  Co.  notify  u.  that  they 
have  amalgamated    I  heir  works  at  Tedding!  on  (but    not    their  busi- 

in  si)  with  that  of  the  Electrical  Accessories  Company,  Limited. 

Fire  Alarm  4md  Telephone  Call  ^pparati  -  ThenewUrban 
Dis  net  Council,  Tottenham,  London,  V,  have  placed  an  order  with 

the  Private  \\  ire  and  Telephone  Installation  c pany,  of  Cam 

itreet,  B.C.,  for  apparatus  and  material  in  connection  with  an 
extensive  Btreel  fire-alarm  system  for  the  fire  brigade.     Telephonic 

or    call  bell  communication   with    the   olliecrs    and    members    ol    the 

brigade  is  included  in  the  contract, 

Messrs,  Drake  and  Gorham.  it  proof  were  needed  ol  the 
exce'lent  work  carried  out  by  this  firm,  it  is  Forthcoming  in  the 
impo  ing  lis!  ol  installations  for  which  Messrs,  Drake  and  Gorham 
have  been  responsible  during  the  past  year.  Contraots  ol  con 
federal. lc  magnitude  are  included  m  the  list,  which  includes  town 
and  country  mansions,  hospital  buildings,  railway  offices,  news 
paper  offices,  educational  establishments,  including  Balliol  College 

:""!  fcha  City  oi   i, |, ,n  College,  banks,  insurance  offioes,  and  Fac 

tories,    making  a  total  of   over    70  inst  dial g,   equal  to    10,000 


8-c.p.  lamps,  for  the  year.  This  satisfactory  showing  is  not  con- 
fined to  the  London  offices,  but  is  shared  by  the  branches  at  Man- 
chester and  Scarborough.  The  firm  have,  in  addition,  supplied 
hundreds  of  the  "D.  P."  batteries,  spring  contact  switches,  and 
earthing  devices,  the  latter  of  which  have  been  supplied  to  the 
leading  companies,  and  no  case  of  failure  has  been  reported  although 
over  2,400  have  been  in  daily  use.  The  measuring  and  recording 
instruments  supplied  by  the  firm  have,  during  the  past  year, 
experienced  satisfactory  sales. 

Indestructible  Paint. — The  Indestructible  Paint  Company,  of 
27,  Cannon-street,  London,  E.G.,  are  well  known  as  manufac- 
turers of  preservative  paint  and  solution,  specially  adaptable  to 
both  interior  and  exterior  structures.  Amongst  the  uses  to  which 
the  preservative  paint  is  put  is  the  painting  of  cable  and  other 
steamers,  foreign  stations,  and  machinery  ;  and  the  solution, 
owing  to  its  specially  preservative  character,  is  adaptable  for 
the  preservation  of  ancient  monuments,  obelisks,  &c,  as  well  as 
for  ordinary  stonework.  The  Company  have  registered  a  new 
telegraphic  address,  "  Weatherproof,"  which  tersely  describes  the 
manufactures  for  which  the  Company  are  celebrated. 

New  Ceiling  Rose. — Messrs.  Cutting  Brothers  and  Co.,  of 
Derby,  have  just  introduced  a  new  ceiling  rose  with  adjustable 
double-pole  fuse.  The  device  is  patented,  and  it  is  claimed  that  it 
affords  the  highest  insulation,  that  the  labour  in  fixing  is 
greatly  diminished,  as  the  difficulty  of  making  thoroughly  satisfac- 
tory connections  by  flexible   wires    to    the   ceiling   is    overcome. 


Detachable  Disc  and 
Cord  Grip. 


these  being  made  in  the  workshop,  and  can  be  easily  examined 
and  tested  before  erection.  All  flexible  pendants  can  be  made 
exactly  the  same  length,  considerable  saving  in  time  being  thus 
effected.  The  rose  is  specially  adapted  for  shop  window  illumina- 
tion, and,  being  provided  with  a  patent  adjustable  cord-grip,  will 
sustain  any  weight  to  the  breaking  of  the  cord  without  disturbing 
the  electrical  connections.  There  is  no  external  metal  work,  and 
the  requirements  of  the  lire  offices  is  therefore  fully  covered. 

"  Comjiuoine." — The  plot  thickens.  The  following  is  the  latest 
phase  of  this  enthralling  subject.  The  publisher  protests  that  the 
advertisement  columns  is  the  proper  place  for  the  further  discussion, 
but  we  await  with  anxiety  and  resignation  Messrs.  Mavor  and 
Coulson's  reply,  after  which  we  fear  the  subject  must  drop  :  -"  You 
may  lie  slightly  puzzled  to  Understand  the  meaning  of  Messrs. 
Mavor  and  Coulson's  remarks  last  week  concerning  'Commu- 
diue.'  The  material  was  manufactured  for  some  time  under  I  he 
name  of  '  Commutine.'  I  do  not  know  why  the  alteration  of 
B  letter  was  made  in  the  name,  probably  for  euphonic  considera- 
tions. Messrs.  Lea  and  Thornlierv.  of  Birmingham,  who  arc 
mentioned  by  Messrs.  Mavor  and  Coulson,  are  not  the  manufac- 
turers Or  proprietors  of  the  article  they  are  consulting  engineers  ; 
but  it  was  largely  owing  to  the  kind  interest  they  displayed  in  the 
material  after  prolonged  tests  on    their  own   lighting  plan!   that  I  be 

manufacturer  was  prompted  to  introduce  the  Bubstanoe  to  (he 
public  fours  faithfully,  forthe  London  Electrical  Goods  \gency, 
II.  T.  Barnett,  Manage] 

Ki  i  dance  Wh;k.  Mr.  \l.  Demaret,  of  i.  s  Mux  axe, 
London,  E.C  ,  notifies  us  that  he  has  been  appointed  representa- 
tive ol  the  w  est  ph.a ban  rolling  mills  of  Fleitmann,  Witte  and  Co., 
of  Sohwerte,  Westphalia,  and  sends  us  a  circular  giving  a  certificate 

of  the  late  Von  HelmholtB  upon  tests  made  with  the  wire  supplied 

by  his  firm. 

■""Consolidated"  Telephones.  We  have  received  from  the  Con- 
solidated Telephone  Construction  and  Maintenance  Company,  of 

109,    I'aii'ingdon  road,   K.C.,  a   handy   sheet    lis!    of  telephone!,   and 
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telephone  accessories.  There  are  27  sheets  in  all, giving  illustrations 
of  receivers,  transmitters,  telephones  in  all  varieties  (including 
neat  pedestal  sets),  extension  bells,  switches,  insulators,  shackles, 
Ac.  The  telephone  companies,  Government  departments,  foreign 
and  colonial  Governments,  steamship  companies,  and  dockyard 
authorities  to  whom  thtso  instruments  have  been  supplied  are 
briefly  set  out,  and  special  attention  is  called  to  the  fact  that  the 
telephones  are  made  in  London,  and  that  best  workmanship  only  is 
employed.  The  Company's  many  years'  experience  enable  them  to 
oiler  theso  instruments  at  the  lowest  possible  prices. 

IWaHana.  Gent  and  Co.— We  have  received 
from  Messrs.  Gent  and  Co.,  of  Faraday 
Works.  Leicester,  catalogues  Sections  I.,  II., 
and  111.  Section  I.  is  devoted  to  the  illustra- 
tion and  description  of  electric  and  pneu- 
matic bells,  watchman's  and  workmen's  check 
clocks,  Ac.  It  contains  a  large  amount  of 
very  useful  informationon  a  variety  of  subjects 
and  with  special  reference  to  the  apparatus 
for  manufactured  by  the  firm.  Section  II. 
gives  practical  instructions  for  fixing  tele- 
phones of  various  makes.  Section  III.,  in 
addition  to  giving  practical  instructions  for 
electric  lighting  work,  with  tables  and  dia- 
grams for  fixing,  includes  the  prices  of  materials  and  plant. 
All  three  lists  are  very  fully  illustrated,  and,  as  they  are  well 
printed,  the  illustrations  show  to  best  advantage. 

A  Hand-Fed  Stage  Arc  Lamp. — The  accompanying  illustrations 
show  a  back  and  side  view,  in  elevation,  of  the  Crypto  hand-fed 
focussing  arc  lamp,  for  stage  illumination.  This  lamp  is  con- 
structed to  give  about  500  c  p.,  and  works  with  a  current  of  5 
amperes  either  on  a  continuous  or  alternating  circuit.  No 
attempt  at  automatic  regulation  has  been  made,  as  it  is  desirable 
that  the  attendants  should  not  have  the  excuse  for  leaving  their 
lamps  which  is  afforded  by  an  automatic  arrangement.  A  single 
adjustment,  however,  actuates  both  carbons  and  keeps  the  arc 
in  focus.  The  reflector  is  parabolic  in  shape,  and  is  of  copper  ; 
it   ia   not   silvered,   as   the   silvering   is   not  found  to   stand   the 


Tin:  Simplex  Ykntilatin..  Qrarnut.— The  prevention  of  ex- 
plosions in  electric  conduits  and  manholes  is  a  matter  of  consider- 
able importance,  and  engineers  are  busily  discussing  the  relative 
merits  of  forced  ventilation,  gaatight  partitions,  testing  apparatus, 
and  other  means  for  preventing  tho  trouble  caused  by  the  care  less- 
ness  and  bad  work  of  the  gas  companies.  Several  suggestions  for 
natural  ventilation  of  conduits  and  manholes  have  been  made,  and 
amongst  these  is  the  "  Simplex  "  system  of  Messrs.  Poirson  and 
Co.      H  consists  of  cast-iron  ventilator  pipes  laid  under  and  across 


intense  light  of  the  arc  ;  but  it  may  easily  be  whitewashed  from 
time  to  time.  Whiting  is  a  very  efficient  reflector  if  kept  quite 
clean.  The  handle  at  the  back  is  for  adjusting  the  direction 
of  the  rays  of  light,  the  lamp  being  mounts  d  on  a  freely  moving 
universal  joint.  This  handle  is  hollow,  to  enable  the  operator 
quickly  to  extinguish  the  light  by  blowing  out  the  arc.  A  set  of 
coloured  glass  slides  in  front  of  the  reflector  enables  tho  various 
colour  effects  to  be  produced.  This  lamp  is  now  in  use  in  many 
of  tho  London  and  provincial  theatres. 


the  foot  pavement.  No  special  preparation  is  necessary  beyond  a 
small  chase  cut  in  the  top  of  the  kerb  stone.  A  section  of  the 
arrangement  is  shown  in  the  accompanying  illustration.  Small 
inspection  and  cleaning  holes  are  provided  at  the  end  next  the 
kerb,  fitted  with  self-fixing  covers.  The  end  into  manhole  is 
so  constructed  that  the  channels  for  outlet  of  gas  and  inlet  of  air 
are  at  slightly  different  levels,  and  the  makers  inform  us  that  from 
actual  experiments  carried  out  by  them  the  simplex  tube  has  been 
found  to  bring  about  a  complete  circulation  of  air  in  the  chamber 
to  which  it  may  be  attached.  The  tube  is  double  channelled,  of 
square  section,  about  4in.  wide  by  Hin.  deep  over  all,  and  comprises 
a  Z  casting  for  clearing  the  kerbstone,  and  straight  tubes  to  make 
up  to  any  required  length.  The  joints,  being  loosely  socketted, 
allow  for  leading  off  at  a  slight  angle  where  necessary,  and  are 
made  up  simply  with  clay  or  similar  easy  fixing. 
The  outer  portion  of  the  Z  casting  is  given  a 
sharp  incline  with  a  small  lip  just  inside  to 
stay  the  inrush  of  water  on  such  occasions  as 
street  cleaning,  &c.  Where  it  is  impractible  to 
ventilate  at  the  curb  this  outer  or  Z  piece  is  made 
to  lead  away  to  any  desired  point,  such  as  up  or 
through  a  wall,  or  into  a  chimney  flue,  Ac.,  at 
very  slight  extra  cost.  We  think  that  under 
some  circumstances  further  provision  should  be 
made  for  preventing  ingress  of  water,  or  for 
the  effectual  drainage  of  any  water  that  may  find 
its  way  in. 

Cooking  by  Electricity. — Messrs.  Crompton 
have  recently  fitted  up  a  school  of  cookery  for 
Miss  Fairclough,  at  84,  Gloucester-road,  Lon- 
don, where  the  cooking  is  carried  out  by  elec- 
tricity. It  is  claimed  that  this  was  the  first 
school  of  cookery  employing  electricity.  During 
the  two  months  the  school  has  been  open  it  has 
been  very  successful,  numbers  having  joined  to 
get  practical  instruction  in  the  use  of  the 
apparatus. 

"Local  Government  Annual,"  1895. — The 
fourth  annual  issue  of  this  useful  publication 
leaches  us  from  the  o!iice3  of  the  Local  Govern- 
ment Journal,  Dorset-street,  Fleet  street, 
London.  The  publication  of  the  book  has  been 
somewhat  delayed  in  order  that  information 
may  be  given  regarding  the  late  elections.  Tho 
price  of  the  book  is  Is.  lid.,  and  for  this  sum  a 
very  useful  compilation  is  obt  li  labl  s. 

New  FrrnNGS  List. — The  Electrical  Com- 
pany have  now  ready  a  new  fittings  list, 
describing  and  illustrating  portable  accumu- 
lator sets,  electroliers,  pendants,  brackets, 
standards,  and  a  number  of  special  designs 
of  London-made  fittings  in  polished  brass, 
wrought  iron,  ceiling  lights,  figure  standards,  &c.  In  accessories, 
numerous  items  are  catalogued,  and  the  list  concludes  with  illus- 
trations of  a  variety  of  fancy  shades  in  cut  glass,  &e.  A  useful 
reference  index  is  given. 

Wirf.  ami  Cable  Catalogue. — We  have  received  from  Messrs. 
W.  F.  Dennis  and  Co.,  the  agents  in  this  country  for  Messrs.  Felten 
and  (iuilleaume,  a  strongly-bound  export  and  wholesale  catalogue 
of  wire,  wire  ropes,  Ac,  Ac.  A  view  on  the  title-page  shows  the 
extensive  works  at  Mulheim-on-Hhine,  with  an  annual  output  of 
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50,000  tons,  employing  2,600  hands,  and  with  a  total  power  avail- 
able of  2,<i00  n.  p.  All  kinds  of  wire  and  cable  are,  as  is  well 
known,  made  by  Messrs.  Felten  and  (iuilleaume,  and  the  catalogue 
gives  full  details  and  prices  of  the  various  makes  included  in  the 
list.  The  catalogue  is  rendered  additionally  useful  by  a  compre- 
hensive foredge  index.  Messrs.  Dennis  and  Co.  are  also  agents  for 
the  Blerchert  patent  improved  wire  ropeways,  and  are  makers  of 
the  Dennis  patent  tubular  telegraph  pole,  of  which  illustrated 
particulars  are  given  in  the  list  under  review. 

Smoking  Concert. — The  Electro  Harmonic  Society's  smoking 
concert  takes  place  this  (Friday)  evening  at  St.  James's  Hall 
Restaurant,  Regent-street,  London,  W.,  at  8  o'clock. 


Aberdeen*. — The  question  of  the  charges  made  for  electric  cur- 
rent by  the  Corporation  was  discussed  at  the  last  meeting,  and  a 
report  is  being  prepared  showing  the  cost  of  production,  and  this 
will  be  discussed  at  the  next  meeting  with  a  view  to  reduction  at 
an  early  date  in  the  charges  made.     The  question  of  meter  rents  is 

also  to  be  discussed. Mr.  E.  T.  Ruthven  Murray's  resignation 

on  his  appointment  as  an  electrical  engineer  to  the  Worcester  Cor- 
poration having  been  accepted  by  the  Gas  Committee  of  the  Town 
Council,  Mr.  Blackman,  assistant  electrical  engineer,  in  conjunc- 
tion with  Mr.  Smith,  has  been  asked  to  take  over  Mr.  Murray's 
duties  until  the  vacancy  is  filled  up. 

Ayr. — The  Town  Council  have  instructed  Mr.  Robert  Hammond 
to  make  out  drawings  of  the  supply  station  building,  to  prepare  the 
specification,  and  invite  tenders  for  the  work,  which  are  to  be 
sent  in  by  February  5th  next. 

Bath. — Some  time  back  the  Surveying  Committee  of  the  Corpo- 
ration agreed  that  no  fines  should  be  imposed  upon  the  Bath  Elec- 
tric Lighting  Company  in  respect  to  failures  of  light  in  consequence 
of  the  recent  floods.  The  Company  have  recently  had  occasion  to 
complain  of  some  reductions  made  in  the  amount  of  their  account 
against  the  Corporation,  and  opinion  is  generally  favourable  to  the 
meting  out  of  equal  justice  to  both  the  gas  and  electric  lighting 
companies.  In  the  next  contract  with  the  gas  company  it  is  stated 
that  a  clause  is  to  be  inserted  by  which  penalties  will  be  imposed 
when  the  gas  lamps  are  extinguished  during  contract  hours. 

Bristol. — A  large  number  of  tenders  have  been  received  by  the 
Corporation  for  lighting  the  Bristol  Guildhall  by  electricity.  The 
tenders  are  not  confined  to  local  firms.  Mr.  H.  Faraday  Proctor, 
electrical  engineer  to  the  Corporation,  has  the  tenders  under 
consideration,  and  will  submit  them  to  the  next  meeting  of  the 
Council. 

Bedford. — The  surveyor's  report  just  presented  states,  in  regard 
to  the  supply  of  electric  current  to  the  Corporation  buildings  : 
"The  Corporation  buildings  are  supplied  in  a  most  efficient 
manner  with  the  light  at  the  very  reasonable  rate  of  6d.  per  Board 
of  Trade  unit.  The  advantages  of  better  light,  purer  atmosphere, 
and  greatly  reduced  damage  to  the  buildings  is  insured  by  this 
light.  "  The  cost  of  extending  the  light  to  the  Shire  Hall  has  been 
estimated  at  about  £250,  and  the  subject  has  been  referred  to  the 
Ventilation  Committee  for  their  report.  A  trial  of  an  experimental 
Street  lamp  was  made  last  week  against  the  expensive  Sugg  lamps 
at  present  in  use,  and  it  is  stated  that  the  experiment  was  suffi- 
ciently successful  to  justify  the  Corporation  in  replacing  these  ex- 
pensive gas  lamps  in  the  more  important  thoroughfares  of  the  city. 
BEL]  1ST.  Prof.  Kennedy  was  nn  Wednesday  engaged  in  testing 
the  apparatus  of  the  Central  Lighting  Station,  and  all  was  found  in 
a  satisfactory  condition  for  the  turning  on  of  the  lighl  yesterday 
(Thursday  i  'I  In-  switchboard  gallery,  manufactured  by  Messrs. 
.1.  II.  Bolmes  ami  Co.,  of  Newcastle-on-Tyne,  from  designs  by 
1'rof.  Kennedy,  is  considered  very  complete,  ami  every  thing  points 
to  a  succe  sful  ii  figuration.  Already  wiring  contracts  have  been 
completed  for  more  than  t,0008-c.p.  lamps.  Several  of  the  lead- 
ing tradesmen's  premises  were  experimentally  lighted  on  We. lies 

day,  everything  going  oil' well. 

B -i  not  in      'lie  Lighting  Committee  has  presented  a  reporl 

t(.  i  In- Town  Council  i"  ih"  effect  tint  the  Board  of  Trade  has 
approved  the  j  tern  of  lighting  proposed  to  be  adopted  by  the 
i  .ii  pi  pal  mil. 

I'-ii1  !  sful  in  securing  the 

villains  who  participated  with  a  man  nai 1  Finn,  now  in  custody, 

in  a  burglar]  a'   th  the  1*  adi  a   Electri   Wiri  I  '"m 

pany.    This  prisoner  Ins  been  committed  For  trial  I"  tin-  8e    ion  - 

'■.ii     Town      li    ii   expected    thai    the    current   required    [or 

lighting  this  district    will    i"'    ii    bj    March    I  i.     'I'lie   planl 

ha     been     applied  by    M  nens  ami    Halske,   un 

mi  .i  no  meiii   by  which  they  mam!  mi  it  in  perfeol  order  tor  twelve 

months  fi dale  ol  "        Delaj  has  been  occasioned  by  the 

substitution  of  underground  wirei  to  the  i  tonl  ol  10,000  yards. 
The  complete  area  of  the   municipality  is  to  be  illuminated  by 

eli    tricity  ;  26-o.p.   incandei  ion!  .  al I    MX)  in  number,  will  be 

used  for  a  portion  of  the  district,  supplemented  bj  30  800-c.p.  arcs, 


The  plant  is  to  be  driven  by  water  power  from  the  Table  Moun- 
tain reservoir,  provision  being  made  for  steam-power  when  re- 
quired. A  large  battery  of  accumulators  is  included  in  the  plant. 
The  price  of  gas  at  Cape  Town  is  9s.  Od.  per  thousand,  and  it  is 
stated  that  the  price  fixed  for  current  is  Is.  2d.  per  unit.  With  a  view 
to  popularising  the  installation,  it  is  the  intention  of  the  authorities 
to  hold  an  exhibition  of  electric  cooking,  heating,  and  power  appli- 
ances. 

Cambridge. — It  is  stated  that  Mr.  W.  B.  Redfern  is  about  to 
rebuild  the  Royal  Theatre,  and  that  the  electric  light  will  be 
introduced. 

Cardiff. — The  Town  Hall  building  was  on  Thursday  last  week 
illuminated  for  the  first  time  by  electricity.  About  400  incandes- 
cents  are  used.  The  assembly  room  is  provided  with  00  suspended 
ceiling  lights  and  a  large  number  of  bracket  lights.  The  work  has 
been  carried  out  by  Messrs.  Fergus  and  Co.,  of  Cardiff. 

Chelsea. — At  the  last  meeting  of  the  Works  Committee  the 
surveyor's  report  on  street  lighting  by  electricity  was  dis- 
cussed. Mr.  Brass  proposed  that  the  whole  matter  should  be 
adjourned,  as  he  feared  the  electric  light  would  be  too  expen- 
sive ;  in  the  meantime,  he  reminded  them  that  the  incandescent 
gas  light  might  be  tried.  Mr.  Wright  said  he  had  had  some  expe- 
rience of  the  incandescent  gas  light.  A  small  mantle,  very  fragile, 
was  placed  over  the  light,  and  these  mantles  broke  very  easily  ;  he 
understood  it  was  necessary  that  the  light  should  be  always  kept 
burning,  so  as  to  avoid  risk  of  breaking  the  mantles  when  the 
lamps  were  lighted. 

DrtiLix. — At  a  special  meeting  of  the  shareholders  of  the  Dublin 
L'nited  Tramways  Company  on  Tuesday  the  introduction  of  a  Bill 
providing  for  the  use  of  electric  motive  power  on  the  Dublin  street 
cars  was  approved.  The  Chairman,  Dr.  Carter,  J. P.,  said  the 
systems  in  Paris,  Brussels,  and  Frankfort  had  been  examined,  and 
the  Directors  had  come  to  the  conclusion  that  the  days  of  horses 
in  street  cars  were  numbered.  The  electric  system  was  better  and 
cheaper,  and  he  looked  to  the  Dublin  Corporation  for  assistance  in 
introducing  it  into  their  city.  He  approved  of  the  system  of  over- 
head wires,  and  this  system  would  be  adopted,  if  they  obtained  the 
powers,  for  the  Clontarf  line. 

DrxDEE. — Mr.  G.  Baxter,  the  Corporation's  water  engineer,  has 
presented  an  exhaustive  report  on  the  water  supply  of  the  district 
in  regard  to  the  utilisation  of  surplus  water.  Mr.  Baxter  states 
that  the  power  required  at  the  electric  lighting  station  is  fully  700 
H.P.,  and  the  power  obtainable  by  the  fall  of  water  into  Stobsmuir 
would  not  exceed  9  H.P.  Therefore,  the  question  of  water-power 
for  electric  lighting  in  the  Dundee  district  may  be  at  once  dis- 
missed. 

Fareham. — A  meeting  of  ratepayers  is  to  be  held  on  Monday 
next  to  consider  the  proposed  purchase  of  the  local  electric  lighting 
company's  undertaking,  and  to  discuss  a  communication  from  the 
Board  of  Trade,  in  which  it  is  pointed  out  that  the  proposal  of  the 
Local  Board  for  sanction  for  a  loan  of  £7,000  for  electric  lighting 
purposes,  including  the  purchase  of  the  local  company's  under- 
taking, does  not  appear  to  meet  with  the  unanimous  approval  of 
the  general  body  of  ratepayers.  The  Board  of  Trade  have,  there- 
fore, decided  to  defer  dealing  with  the  application  until  it  is  ascer- 
tained whether  the  new  District  Council  proposes  to  proceed, 

GRASMERE.  The  I  rban  Council  have  agreed  not  to  oppose  the 
application  oi  the  \\  indermere  Company  for  a  Provisional  Order. 

IIami'stiui.  The  local  butcher  who  claimed  compensation  tor 
inconvenience  caused  by  the  erection  of  a  transformer  chamber 
opposite  his  premises  has  been  notified  that  the  Vestry  could  not 
give  an  undertaking  not  to  proceed  with  the  erection  of  the 
eh. mill,  i ,  and  see  no  reason  in  offer  him  any  compensation.     A 

date  is  to  be  fixed  for  removing  the  gas  pillars  in  the  roads  now 
lighted  electrically. 

Hanley.  It  has  been  decided  to  extend  the  t  one  lor  lighting 
the  arc  lamps  until   half  an  hour  before  sum ise,  and    the   loi 

company  has  been  requested  to  discontinue  lighting  the  gas  lamps 

m  the  vicinity  of  (he  arcs  until  further  notice. 

II  vera  i.  ins  (Cornwall)  The  Rev.  Father  Denys,  of  Buckfaat 
\lihey.  has  erected  in  the  church  lower  at  Harberton  an  electric 
clock  of  his  own  invention,  which,  in  addition  to  showing 
the  time  on  a  dial  plate  Oft,  in  diameter,  strikes  the  hour  on  the 
tenor  bell  of  the  peal  for  which  the  church  is  oelebrated, 

Hartlepool,  Ii  was  unanimously  agreed  al  the  last  meeting  of 
the  Corporation  t<>  approve  the  intended  application  For  a  Pro 
visional  Order  sanctioning  electric  traction  upon  the  tramways  in 
thin  district. 

Iloiri     l.n.ui  im..      The  Hotel  Avotidale,  al   I  he  corner  of  I 'over- 

street,    Piccadilly,    London,   W.,   is  now   complete,   having   been 

elected   .and    furnished   at  a  COSl  of  £160,000.      The  hotel  is  lighted 

ii ighoul  by  electricity,  the  designs  and  fitting    bein  ■  carried  oul 

by  Messrs.  Babow  and  Co.,  of  Linver  road,  Qurlingham,  S.W, 

Hi  Din  i:  n  ti  i  i'.      Councillor    Calverl,   in    presenting    the   report 

of  the  Electric  Lighting  Committee  to  the  town  Council 
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that  in  January,  1894,  the  number  of  consumers  of  current  was 
89,  taking  light  for  an  equivalent  of  8,229  8-c. p.  lamps,  whereas 
in  January,  1895,  the  number  of  consumers  bad  increased  to  _l  I, 
with  current  15,342  8-c  p.  lamps. 

Hi  ii.  —  <  >n  Thursday  of  last  week  the  Mayor  started  the  exten- 
sion plant  at  the  Corporal  ion's  electric  lighting  station.  This 
consists  of  a  new  300  K.  I '.  (  ngine  and  electrical  plant.  The  station 
was  originally  opened  in  January,  1893,  and  was  intended  to  supply 
the  old  town  of  Hull.  The  original  cist  was  £23,072.  This  lias 
been  nearly  doubled,  and  now  amounts  to  about  £40,000.  Motive 
power  has  been  increased  from  500  to  800  n.r.,  and  the  dynamo 
capacity  from  2,600  to  1,200  amperes.  The  lamps  have  increased 
from  8,035  to  14,208,  and  the  units  of  current  delivered  from 
74,600  to  163,357,  the  number  of  consumers  being  271,  against 
1  IS.  A  banquet  followed  the  opening  ceremony,  at  which  Mr. 
llo'der,  the  Chairman  of  the  Electric  Lighting  Committee,  gave  an 
account  of  the  undertaking,  and  received  a  vote  of  thanks,  as  did 
also  Mr.  (Jibbings,  the  Corporation's  electrical  engineer.  The 
inauguration  was  made  the  occasion  of  a  visit  from  the  Hull  and 
District  Institute  of  Engineers  and  Naval  Architects  to  the  lighting 
station. 

KINGSTON.— At  the  last  meeting  of  the  Town  Council  Mr.  W.  H. 
Preece  was  publicly  thanked  for  the  important  services  rendered 
by  him,  free  of  cost,  to  the  Corporation  at  the  recent  Local  Govern- 
ment inquiry. The  gas  lamp  columns  in  this  district  are  now 

being  removed,  having  been  superseded  by  electric  lamps. 

Lecture. — Mr.  Albion  T.  Snell  will  lecture  before  the  National 
Association  of  Colliery  Managers,  in  conjunction  with  the  Technical 
Education  Committee  of  the  County  Councils  of  Nottinghamshire 
and  Derbyshire, onthesubjectof  "Electric  Motive  Powerin  Mining." 
The  lecture  is  free,  and  is  intended  for  the  benefit  and  instruction 
of  mining  engineers,  colliery  managers,  under  managers,  &c.  The 
lecture  is  to  be  held  at  the  Gerard-street  Schools,  Derby,  on  Satur- 
day, February  9th,  at  4  p.m. Mr.  W.  Perren  Maycock  delivered 

a  lecture  on  Saturday  evening  last  at  the  Polytechnic,  Thornton 
Heath,  Croydon,  on  "Electricity,"  which  was  accompanied  by  a 
number  of  interesting  experiments. 

Leeds. — The  agreement  between  the  Corporation  and  the  House- 
to-House  Company  for  the  lighting  of  the  Town  Hall  and  Muni- 
cipal buildings  by  the  Company  has  been  completed,  and  current 
will  shortly  be  supplied  from  the  Company's  mains. 

Liverpool. — The  Lighting  Committee  of  the  Corporation  has 
presumably  by  its  recent  action  desired  to  force  the  hand  of  the 
Liverpool  Electiic  Supply  Company,  and  has,  for  its  trouble, 
earned  a  considerable  measure  of  public  distrust  in  connec- 
tion with  the  lighting  of  the  Corporation  buildings  and  the 
possible  utilisation  of  the  heat  from  the  refuse  destructor.  A 
discussion  took  place  at  the  last  meeting  of  the  Health  Committee, 
and  Mr.  Morgan  pointed  out  that  that  Committee  evidently 
understood  electric  lighting  matters  better  than  the  Committee 
specially  appointed  on  the  subject,  and  he  trusted  that,  so  far  as 
the  electric  lighting  of  the  Corporation  buildings  was  concerned, 
the  Health  Committee  would  keep  its  powers  intact.  Everything 
tl «  Lighting  Committee  had  done  so  far  had  gone  wrong.  It  was 
ultimately  decided  that  the  engineer  should  furnish  a  report  on 
the  subject.  It  was  reported  at  the  end  of  last  week  that  the 
negotiations  between  the  Liverpool  Company  and  the  Corporation 
regarding  the  purchase  of  the  Company's  undertaking  had  fallen 
through,  which,  after  the  action  of  the  Lighting  Committee,  is 
scarcely  to  be  wondered  at  ;  but  latest  advices  are  to  the  effect  that, 
although  relations  between  the  parties  are  "  strained,"  negotiations 
are  still  proceeding.  A  special  committee  of  the  Company  has-been 
formed  to  consider  the  subject  of  the  transfer,  and  an  early  indica- 
tion of  the  decision  arrived  at  is  looked  forward  to  with  interest  by 
many  outside  the  city  of  Liverpool. 

Li.anei.lv.  —  Already  the  proposal  to  establish  an  electric  lighting 
undertaking  at  Llaneily  is  bearing  fruit.  The  local  gas  company 
have  reduced  the  price  of  that  "  illuminant  "  from  4s.  2d.  to  3s. 
lOJd.  per  thousand. 

London  County  Council. — At  the  last  meeting  the  Finance 
i  Committee  recommended  that  sanction  should  be  given  to  the  St. 
Pancras  Vestry  to  borrow  £14,300  towards  defraying  the  cost  of 
electric  lighting  works,  and  that  similar  sanction  should  be  given  to 
the  Islington  Vestry  to  borrow  £51,000  for  the  same  purpose  at 
a  3J  per  cent,  interest ;  but  the  recommendations  were  withdrawn. 

Maidstone. — A  motion  was  discussed  at  the  last  meeting  of  the 
Council  that  their  electric  lighting  Provisional  Order  should  be 
disposed  of  by  tender.  The  object  of  the  motion  was  to  "stir  the 
Electric  Lighting  Committee  up  a  bit."  The  mover  stated  that 
the  <  irder  cost  them  £392,  and  nothing  further  had  been  done.  A 
number  of  people  required  the  light,  and  one  contractor  had  in- 
formed him  that  he  had  on  order  2,000  lights,  but  could  do  nothing 
in  the  matter.  It  was  announced  that  an  application  had  been 
made  to  acquire  the  transfer  of  the  Order.  The  matter  was  finally 
referred  to  a  committee,  in  order  that  a  report  might  bo  brought  I 
up  at  the  next  meeting. 


Personal.—  Mr.  A.  J.  Mayne,  of  Messrs.  New  and  Mayne,  was 
married  at  Frimley  on  the  8th  inst.  to  Florence  Maud  Pain,  of 
Woodside,  Frimley. 

RoTTINGDEAN.— Messrs.  New  and  Mayne,  writing  in  reference 
to  a  note  which  appeared  in  a  recent  issue,  inform  us  that,  they 
have  put  down  a  temporary  plant  for  150  lights  at  .Masons  I  lollege, 
Rottingdean,  and  that  they  have  applications  for  about  300  further 
lights  in  the  neighbourhood.  It  is  the  firm's  intention  in  tin 
summer  to  put  down  a  permanent  plant  driven  by  wind  power, 
using  steam  as  an  auxiliary. 

Scarborough.— A  report  of  the  Lighting  Committee  just  pre- 
sented to  the  Town  Council  states  that,  having  considered  the 
question  of  obtaining  tenders  for  lighting  certain  of  the  main 
streets  of  the  borough  by  electricity,  the  Town  Clerk  had  been 
instructed  to  obtain  a  tender  from  the  Scarborough  Company.  On 
the  subject  of  the  arrangements  at  the  electric  lighting  station, 
Mr.  Bernard  Drake,  the  consulting  engineer  to  the  Council,  made 
certain  recommendations.  The  report  generally  was  considered 
satisfactory,  and  a  copy  was  ordered  to  be  sent  to  the  Company 
urging  the  carrying  out  of  certain  minor  improvements. 

Sheffield.—  The  Sheffield  Electric  Light  and  Power  Company 
have  for  some  time  past  had  under  consideration  a  considerable  ex- 
tension to  their  existing  plant,  and,  pending  its  erection,  have  met 
with  some  difficulty  in  supplying  all  the  current  demanded.  As 
this  has  led  to  some  dissatisfaction  on  the  part  of  large  consumers, 
the  Company  called  their  customers  together  on  Monday,  and 
explained  the  causes  which  led  to  the  recent  temporary  interrup- 
tion of  supply,  and  placed  before  them  the  steps  now  being  taken 
to  prevent  a  recurrence  of  these  mishaps.  Mr.  Alderman  Franklin 
said  it  was  due  to  their  customers  that  they  should  be  put  in  pos- 
session of  the  facts  of  the  case,  and  a  meeting  had  been  called  in 
order  that  the  directors  might  explain  in  a  frank  and  friendly 
spirit  what  had  led  to  the  very  regrettable  interruptions  in 
the  supply  of  the  electric  light.  Up  to  last  week  the  Company 
had  in  use  four  separate  plants,  equal  to  an  illuminating  capacity 
of  10,000  lamps  continuously  lighted.  The  causes  of  failure  had 
been  due  chiefly  to  electrical  weakness  in  two  out  of  the  four  plants. 
This  weakness  had  only  manifested  itself  when  "  heavy  loads  "  had 
occurred,  although  the  pressure  was  well  within  the  margin  of 
power  which  the  machinery  was  supposed  to  supply.  Early  in 
1894  the  directors  had  placed  an  order  for  the  plant,  equal  to  a 
further  10,000  lamps.  This  was  to  have  been  supplied  by 
December,  but  was  not  ready  then,  and  had  only  been  ready 
for  work  on  Friday  of  last  week.  This  machinery  would 
enable  them  to  dispense  with  the  weak  plant,  or  to  have  it 
strengthened,  and  so  avoid  any  further  breakdown.  The  chair- 
man stated  that  it  was  astonishing  what  was  expected  of  the  electric 
light  ;  not  only  was  it  to  be  the  best  and  brightest  of  all  artificial 
illuminants,  but  it  must  not  be  allowed  to  blink  for  an  instant  ; 
and  yet,  during  the  past  few  weeks  many  districts  in  Sheffield 
had  been  at  times  without  gas,  and  the  public  had  borne  the  mishap 
with  comparative  indifference.  As  soon,  however,  as  anything 
happened  to  the  electric  light  supply  an  outcry  was  made.  The 
Company  fully  recognised  their  responsibility  to  the  public,  and  had 
ample  capital  at  their  back.  The  directors,  therefore,  were  deter- 
mined to  do  everything  in  their  power  to  prevent  a  recurrence 
of  these  mishaps  in  the  future.  He  had  no  hesitation  in  saying 
that  no  blame  whatever  attached  to  any  of  the  officers  of  the  Com- 
pany, but  it  rested  solely  with  the  contractors.  Several  speakers  com- 
plained of  the  difficulties  the  Company  had  in  the  past  experienced, 
particularly  with  the  harassing  by  the  local  authorities.  The  gas 
and  water  companies  were  allowed  to  take  up  the  streets  at  their 
will  and  pleasure,  whereas  the  Electric  Light  Company  were  com- 
pelled to  do  their  work  between  8  p.m.  and  8  a.m. 

Vlverstox. — On  condition  that  an  agreement  come  to  between 
the  Windermere  Company  and  the  District  Council  is  incorporated 
in  the  Provisional  Order  sought  for  by  the  Company,  the  consent 
of  the  Council  has  been  given  to  the  application. 

WOLVERHAMPTON. — It  is  stated  that  the  inaugural  ceremony  of 
switching  on  the  electric  light  will  be  performed  by  Lord  Kelvin 
on  Wednesday,  January  30th,  although  it  is  probable  that  current 
will  be  supplied  at  an  earlier  date.  Certain  tests  and  experiments 
have  been  made,  all  of  which  have  proved  satisfactory. 

Worcester. — The  County  Council  have  confirmed  the  contract  of 
Messrs.  Verity  and  Son  for  the  supply  of  electric  light  fittings  to  the 
Shire  Hall,  for  £91.  3s.  lid.  The  confirmation  of  the  contract  of 
the  New  British  Electrical  Installation  Contractors  for  wiring  the 
building  for  the  sum  of  £47 1.  6s.  6d.  stands  over  for  future  decision. 
W  okk.  Lighting. — The  extensive  range  of  premises  occupied  by 
Messrs.  Andrews  and  Co.,  at  Dudley-street.  Wolverhampton,  have 
been  fitted  throughout  with  the  electric  light,  between  150  and  200 

incandescents   being   employed. The  large    new  dye  works  of 

Messrs.  1.  and  11.  Morley,  at  lieanor,  have  been  fitted  up  with  the 
electric  light,  both  arcs  and  incand  ing  employed.     The 

work  has  been  carried  out  successfully,  and  is  giving,  we  under- 
stand, every  satisfaction. 
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COMPANIES'    MEETINGS    AND    REPORTS. 


Eastern  Telegraph  Company  (Limited). 

The  forty-fifth  half-yearly  general  meeting  of  the  Eastern  Telegraph 
Company  (Limited)  was  held  yesterday  at  Winchester  House,  Old  Broad- 
street,  under  the  presidency  of  Sir  John  Pender,  G.C.M.G.,  M.P. 

The  SECRETARY  (Mr.  George  Draper)  read  the  notice  calling  the 
meeting,  and  the  minutes  of  the  last  general  meeting  were  approved. 
The  report  of  the  Directors  was  taken  as  read. 

The  CHAIRMAN  stated  that  the  gross  revenue  for  the  half-year  ended 
September  30,  1894,  had  been  £362,557.  or  a  decrease  of  £7,410  compared 
with  the  revenue  of  the  corresponding  period  of  1893.  The  decrease 
was  in  the  traffic  with  India.  There  was  a  small  increase  in  the  trans- 
Indian  traffic,  but  otherwise  there  was  very  little  difference  between 
the  receipts  of  the  present  six  months  as  compared  with  those  of 
the  corresponding  period  of  the  previous  year.  The  total  ordinary 
expenses  for  the  half-year  had  been  £97.533.  or  an  increase  over 
those  of  the  corresponding  period  of  1893  of  £5.376.  From  this 
increase  must  be  deducted  about  £2.412  for  proportion  of  stationery 
charged  against  this  half-year's  account.  As  explained  at  the  last 
general  meeting,  they  now  charged,  for  the  purposes  of  comparison,  a  pro- 
portion each  half-year  of  the  amount  paid  for  the  annual  supply  of 
stationery  Eent  to  their  stations,  instead  of  charging  the  whole  annual 
amount  in  the  March  half-year.  They  had  lately  made  more  favourable 
terms  for  the  supply  of  stationery.  The  actual  increase  in  the  ordinary 
expenses  was,  therefore,  about  £2,964,  but  if  they  deducted  items  of  an 
exceptional  nature  the  increase  was  reduced  to  £1.338.  The  general 
expenses  in  London  for  the  half-year  had  been  £8,493.  or  a  decrease  of 
£762.  The  working  expenses  at  the  stations  had  been  £79,316,  or  an 
increase  of  £3,609  ;  but,  deducting  the  item  of  stationery  previously 
explained  of  £2,412,  a  net  increase  under  this  head  was  shown  of 
£1,197.  This  wis  mainly  due  to  the  operation  of  the  scheme  to 
provide  regular  scale  of  promotion  to  the  superintendents  and  the  other 
members  of  the  staff,  £1,045  being  due  to  this  cause.  There  was  also  an 
increase  of  £582  in  travelling  expenses.  They  always  endeavoured  to  im- 
prove their  system  when  it  was  possible  to  do  so  :  and  being  of  opinion  that 
an  improvement  might  be  effected  in  the  speed  and  accuracy  of  the  trans- 
mission of  telegrams  by  adopting  greater  uniformity  of  working  at  their  own 
stations  and  the  stations  of  the  associated  companies,  they  brought  to  London 
as  many  of  their  principal  superintendents  as  could  be  spared  at  one  time 
to  confer  together  and  give  them  the  benefit  of  their  practical  experience 
before  finally  adopting  certain  improvements  which  hail  been  contemplated. 
This,  in  a  great  measure,  was  the  cause  of  the  increase  in  travelling 
expenses.  The  contribution  to  staff  pension  fund  amounted  to  £1,347.  as 
against  £615  in  the  corresponding  period  of  1893,  or  an  increase  of  £732. 
In  the  corresponding  period  of  1893  the  pension  fund  scheme  had  been  iu 
operation  only  three  months,  so  that  the  amount  chargeable  this  time  was 
necessarily  larger.  This  Company's  proportion  of  the  expenses  in  con- 
nection with  the  twenty-fifth  anniversary  commemoration  banquet  and 
fitr  held  at  the  Imperial  Institute  was  £836.  and  the  dinner  to 
their  home  and  foreign  staff  amounted  to  £790.  The  commemora- 
tion festival  was  very  greatly  appreciated  by  all  who  were  present, 
who  not  only  approved  of  the  generous  way  in  which  they  were 
treated,  but  also  of  the  remarkably  able  manner  in  which  the  whole 
of  the  arrangements  were  carried  out.  Next  Monday  some  of  them 
were  going  to  be  entertained  by  the  Post  Office  in  commemoration  of  the 
twenty  -fifth  anniversary  of  the  working  of  the  land-line  telegraphs.  The 
expenses  attending  repairs  and  renewal-,  of  cables  amounted  to  £43.709.  or 
an  increase  on  those  of  September  of  1893  of  £11,803.  He  wished  that 
this  item  was  less  uncertain,  but  it  was  a  great  thing  that  they  were  able 
with  their  repairing  ships  at  hand  to  effei  I  their  repairs  without  in 
any  way  interfering  with  their  traffic  or  lessening  their  income.  This 
was  a  very  important  feature,  giving,  as  it  did.  very  large  additional 
strength  to  the  submarine  telegraph  system.  They  had  now  eight  or 
ten  ships  employed  constantly  in  maintaining  their  system  and  their  traffic, 
and  they  did  so  at  reasonable  cost  so  much  so,  that  it  had  not  hitherto 
interfered  in  any  way  with  their  dividends.  In  the  corresponding  period 
last  year  their  expenses  under  this  head  were  coinpaiativcly  small,  owing  I" 
their  having  received  substantial  credits  from  other  companies  for  the  hire 
of  their  ships  Cor  cable-repairing  purposes,  and  the  amount  of  cable  uBed  on 
repairs  was  less  than  usual.    This  time  they  bad  not  received  very  large 

unte  foi  the  hire  of  their  ships,  and  the  quantity  of  cable  laid  in  for 

repairt  w n  iderahly  i  than  it  was  in  thei •esponding  period  of  the 

previous  year.  Depreciation  of  spa ible  [mounted  to  £4,815,  or  an  in- 
crease of  £1,968.  They  had  a  larger  tock  of  cable  to  depreciate  this  half- 
year  than  they  had  in  1893.  The  amount  carried  to  maintenance  ships'  reserve 
fund  was  £4,860,  or  an   increase  ol  i'A  768  on  that  of  thecorre  ponding 

I"  nod  of    1893.      As   already  explained,  I  hey  had  done  comparatively  little 

w.iik  for  foreign  Government  and  other  telegraph  companies  in  the  past 
halt  fear,  so  that  a  larger  proportion  ol   thi    depreciation  ol   th 

hud  to  i"    boi  in-  bj    hemselve        iJtei    pi  o\  idini    I  he  u  ual  amount   tor 
interi   I  on  d<  bent  ure   and  debi  nture    loci   and  I  he  usual  two  qu 
dividend     thej    carried    forward  thi    '  danci   ol    059,175  compared  with 
£86.252   in    the    corresponding    period   of    1893,    which,    il     n 
remembered,  wa     an    exceptionally  Although    the 

itmounl  i  irrii  d  forwan  I  'it  yeai  he  we         tsed 

to  nay  t  hat   I  In  ■.  had 

he  iiit  "  tnonl  fa    to  Dot  embt  I  ital  than 

in  the  con     |  months  ol  1893  .  au\  he  trusted  tl 

inued    i     I ible  foi   the  uexl   two  months  ihey  would  ! 

:  hi'  result  at  the  end  of  tilt 
to  h  hi       '      ire     I  t tinfi   them  again  in  rtl  Jul;       Jfothi 


definite  had  transpired  during  the  past  half-year,  but  a  considerable 
amount  of  work  had  been  done.  The  connection  made  at  the  Sey- 
chelles and  Mauritius  was  working  satisfactorily,  and  the  result,  he 
might  say,  was  better  than  they  originally  expected.  Telegraphy  had 
now  taken  a  very  strong  hold  not  only  on  the  political  and  commer- 
cial but  also  on  the  social  life  of  the  world.  They  were  just  negotia^ 
ting  for  an  extension  of  the  South  African  system,  the  present  concession 
having  five  years  to  run,  and  they  were  now  disposed  to  make  arrangements 
for  continuing  the  Company's  subsidy,  under  revised  conditions,  for  a 
further  10  years.  He  believed  the  terms  would  prove  equally  advan- 
tageous to  the  telegraphic  public,  the  Governments,  and  the  Company. 
Every  development  of  the  Dark  Continent  must  add  in  some  way  to  the 
Company's  income.  When  it  was  understood  that  France  was  sending  an 
expedition  to  Madagascar  the  Directors  thought  that  they  could  not  very 
well  do  this  without  laying  a  line  to  conne  t  Madagascar  with  the  Com- 
pany's system  at  Mozambique.  They  offered  to  do  the  work,  but 
although  their  tender  was  many  thousand  pounds  lower  than  that  of  two 
French  combinations  which  tendered  the  latter  got  the  order.  If  any 
hitch  occurred  in  the  work,  their  ships  would  probably  not  be  far  off, 
and  he  would  not  be  astonished  if  in  this  case,  as  in  others,  they  eventually 
laid  the  line.  He  alluded  to  the  high  market  price  of  the  debentures  and 
shares  of  the  Company  as  an  evidence  of  the  value  in  which  their  under- 
taking was  held  by  the  investing  public,  aud,  in  conclusion,  remarked  that 
if  they  maintained  their  efficiency  as  they  had  done  in  the  past  there  was 
no  doubt  that  theyT  would  also  maintain  their  progress.  He  concluded  by 
moving  the  adoption  of  the  report  and  accounts. 

The  Marquis  of  TWEEDDALE  seconded  the  motion. 

The  CHAIRMAN,  in  reply  to  Capt.  (ioodsall  and  Mr.  Barnes,  stated 
that  it  was  absolutely  necessary  for  them  to  keep  cable  in  stock  in  order 
to  effect  their  repairs  as  speedily  as  possible.  Their  financial  strength  had 
been  secured  by  having  a  good  reserve,  and  this  had  greatly  benefited  the 
proprietors  in  the  improved  market  price  of  their  holdings. 

The  resolution  was  then  unanimously  carried. 

The  retiring  Directors,  the  Marquis  of  Tweeddale  and  Sir  Albert  J.  L. 
Cappel,  were  re-elected,  as  were  also  the  auditors,  Messrs.  Deloitte,  Dever, 
Griffiths  and  Co.,  and  Messrs.  Wei  ton,  Jones  and  Co. 

A  vote  of  thanks  to  the  Chairman  ami  Directors  closed  the  proceedings 
[IFc  shall  publish  a  full  report  of  Hits  Meeting  in  our  next  /«»<.] 


City  and  South  London  Railway  Company. 

The  following  is  the  report  of  the  Directors  of  this  Company  for  the 
half-year  ended  December  31st  last,  to  be  presented  to  the  half-yearly 
ordinary  general  meeting,  to  be  held  at  Winchester  House,  Old  Broad- 
street,  EX'.,  on  Friday,  February  1st,  at  3  o'clock :  — 

The  receipts  from  all  sources  for  the  past  half-year  have  amounted  to 
£24,252.  13s.  4d.,  and  the  cost  of  working  has  'been  £14.762.  6s.  2d., 
leaving  a  profit  of  £9,490.  7s.  2d.  Inclusive  of  the  balance  brought  for- 
ward from  June  30th  last,  the  net  revenue  account  shows  an  aggregate 
total  of  £10,919.  8s.  10d.  After  making  provision  for  the  debenture  and 
debenture  stock  interest,  a  balance  remains  available  for  dividend  of 
£6,771.  12s.  lOd.  Out  of  tins  sum  your  Directors  recommend  that  the 
full  dividend  of  5  per  cent,  per  annum  be  paid  on  the  Preference  shares, 
and  that  a  dividend  at  the  rate  of  lj  per  cent,  per  annum  be  paid  upon 
the  Consolidated  Ordinary  stock,  leaving  a  balance  of  £950.  7s.  8d.  to  be 
carried  forward  to  the  next  account.  The  following  table  shows  the  num- 
ber of  passengers,  exclusive  of  season-ticket  holders,  carried  since  the 
opening  of  the  railway  in  each  half-year  :  — 

Number  of  passen-      Receipts 
got-  exclusive  of      (including 
sea  son  ticket  season 

holders  .  tickets  . 

Half-year  ended  December  31, 1890    U  days)..     165.00)  ..   £1.568    3    9 

Ditto        June  30.  1891    "...     2.412.343  ...  19,403    6    9 

Ditto         December 31, 1891    2.749.055  ...  19.798  16    6 

Ditto        .tune  30.  1892    2.813.162  ...  20.931     4    2 

Ditto        December  31.  1892   3.117.602  ...  22.002  17     5 

Ditto        June  30,  1893    3.146,666  ...  22,458    6    9 

Hilt..        Dece er  31,  1893   3.093,351  ...  22,067  14  10 

Ditto        June  30,  1894    3,383.154  ...  23,564  10    6 

Ditto        December 31, 1894   3,275,649  ...  23,540  12    4 

Total  since  the  opening  of  the  lino  ...24,155,972    £175,335  13    0 

1  hiring  the  pasl  half  year  thai  s  has  i n  a  vcrj     iti  factory  and  steady 

growth  of  the  traffic  during  all  the  hours  of  the  day,  but  especially  be- 
tween 8  .i.iii.  and  10  a.ni.  in  the  trains  bringing  passengers  to  the  City. 
The  trains  between  those  hours  have  been  considerably  overcrowded, and 

i    the    mall  i i lation  at   the   King  William  -tied  station  prevenU 

;oi\   increase  in  the  number  of  the  trains  run,  a  further  advance  in  the 

luring   those  houre  has  been   made.     This  ha     bad   the  effect   of 

ditnini  hing  the  overcrowding  of  the  trains  without  seriou*l}  reducing  the 

The  sul   t it  ol  i.. n  ol  motors  on  the  train  itself  in  the  place  of  the  present 

eparate  I ioI  ivi    wa    found  to  be  a  than  was 

tpectod,  ..wing  to  the    mall     i  1 1  ol   I  he   I  unnel    and  I ! 

curve    iii  .I  ii"  .hi to  the  Km    William    tree!  station      Mtei  various 

experiment     thi  >me,  and  a  no«  motor 

;\  completed,  and  ha  ■  '  •  en  approved  by  the 
Hoard  of  Trade       \    thi    alteration  w    I  givi    an  increased  i  ai  ryii 

il\    to   I  he    tiains.it     is    prop,  with    the    conversion  of    the 

existing  stock    la  rapid  1}  .,     the  exigencies  ol  the  traffic  will  allow.     By 

means  of  these  i  u  to  i  spec!   that   the 

ml  ii  Ipated  du  i  cut  yew  will  be 

nMe  to  be  h.lt  with      But  beyond  that  'nor  there  will  be  no  means  avail. 
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able  for  providing  for  any  further  increase  thai   may  arise,  though,  from 
i  !\  growth  of  the  traffic  in  the  past,  such  increase  maj  be  confi 
dentlv  expected. 

The  Directors,  therefore,  feel  thai  the  time  has  arrived  when  soi 
should  be  taken  to  can-}  into  efFecl  the  powers  granted  bj  the  tat  of  1893 
for  the  extension  to  Islington.  They  would  recommend  that  the  line 
should,  in  the  first  instance,  be  extended  to  Finsbury-pavemenl  only,  the 
estimated  cosl  of  which  is  £280,000.  The  Ural  steps  to  be  taken  in  con- 
nection with  this  operation  will  be  the  acquisition  of  the  sites  f"r  t lie 
Btations  at  the  south  side  of  London  Bridge,  the  bank,  and  Finsbury- 
pavoment,  and  a-  these  negotiations  are  likely  to  occupy  a  very  consider- 
able time,  your  Directors  recommend  that  they  be  authorised  to  proceed 
with  the  purchase  of  these  sites  at  once,  leaving  the  question  of  the  time 
for  carrying  out  the  works,  ami  the  mosl  ad\  intageous  modeof  raising  the 
capital,  t"  be  discussed  at  a  future  meeting.  This  extension,  when  com- 
pleted, would  enable  more  than  double  the  number  of  trains  to  be  run, and 
a  considerable  increase  in  the  accommodation  of  each  train  to  be  provided. 
The  introduction  of  motor  ear  trains  will  necessitate  further  siding  accom- 
modation a!  Stoi  kwell,  which  it  is  proposed  to  proceed  with  at  an  early 
date. 

Mr.  .1.  P.  Court  has  given  notice  of  his  intention  to  move  a  resolution  to 
the  cfl'ect  that  the  remuneration  of  the  Directors  be  reduced  to  £650  per 
annum  until  the  Company  pay  a  dividend  at  the  rate  of  2  per  cent,  pet- 
annum  upon  their  Ordinary  stock.  The  Directors  state  that  they  have 
always  been  willing  to  concur  in  anything  that  they  believed  would  further 
the  true  interests  of  the  Company  :  but.  viewing  the  present  resolution  as 
practically  one  of  want  of  confidence  in  the  Board,  they  trust  the  share- 
holder- will  show  by  their  presence  at  the  meeting  or  by  their  proxies  their 
confidence  in  the  present  Directors. 

During  the  past  six  months  £9,100  of  the  Terminable  Mortgage 
Debenture  Bonds  have  been  paid  off,  leaving  a  balance  of  £78,000  of  the 
bonds  to  be  dealt  with  as  they  fall  due.  As  the  powers  for  the  purchase 
of  land  under  the  Clapham  Extension  Act  of  1890  expire  this  year,  it  has 
been  necessary  to  promote  a  bill  in  Parliament  for  an  extension  of  the 
times  specified  in  that  Act,  anrl  to  sanction  the  raising  of  a  small  amount 
of  additional  capital  to  be  expended  on  the  new  sidings  at  Stockwell  and 
for  other  necessary  works.  There  is  also  included  in  the  Bill  powers  to 
enable  the  Company  to  hold  its  half-yearly  meetings  in  January  and  July, 
when  the  accounts  can  be  prepared  and  presented  to  the  proprietors  at  a 
somewhat  earlier  date  than  at  present.  The  Bill  will  be  submitted  for 
your  consideration  at  the  special  meeting  to  be  held  at  the  conclusion  of 
the  half-yearly  meeting. 

The  Director  retiring  by  rotation  is  Mr.  Charles  Grey  Mott,  who  is 
eligible  for  re-election.  The  auditors  retiring  are  Messrs.  Turquaud, 
Youngs,  Bishop  and  Clarke,  who  offer  themselves  for  re-elcctiou. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 

THOMAS  BROADBENT  AND  SONS  (LIMITED).— This  Company  was 
registered  on  January  15th,  with  a  capital  of  £25,000,  in  £10  shares,  to 
carry  on  the  business  of  electrical  engineers,  crane  makers,  4c. 

W.  AND  B.  COWAN  LIMITED  .—This  Company  has  been  registered  with 
a  capital  of  £150.000.  divided  into  10,000  Ordinary  and  5,000  Six  per  Cent. 
Cumulative  Preference  sbates  of  £10  each,  to  acquire  the  business  of 
Me=sr-.  \V.  and  B.  Cowan,  brassfoundcrs,  4c,  carried  on  at  London.  Man- 
chester, Edinburgh,  and  Sydney.  New  South  Wales  ;  and  to  carry  on  the 
business  of  gas,  water,  and  electric  meter  and  gas  governor  manufacturers, 
brassfi  iunders,  4c. 

HUBERT  GRENFELL  (LIMITED).- This  Company  was  registered  on 
January  22nd,  with  a  capital  of  £12,500,  divided  iuto  2,500  £6  per  cent. 
Cumulative  Preference  and  10.0C0  Ordinary  shares  of  £1  each,  to  carry  on 
the  business  of  electrical  and  mechanical  engineers  and  merchants  and 
manufacturers  of  and  dealers  in  electric,  magnetic,  telegraphic,  telephonic, 
and  other  appliances  and  apparatus,  4c  The  first  Din.  tors  are  :  ( laptain 
Hubert  Henry  Grenfell,  R.N.  Governing  Director).  Gilfrid  G.  B.  Cress- 
well,  Robert  l'(.  Bingle,  Peter  Strickland,  and  Evan  M.  Protheroe. 

NEW  RUBBER  COMPANY  i LIMITED).— This  Company  was  registered  on 
January  16th.  with  a  capital  of  £35.000,  in  £1  shares,  to  carry  on  the 
business  of  merchants  and  dealers  in  rubber,  gutta  percha,  &c. 

STIRLING     BOILER    MANUFACTURING    COMPANY    (LIMITED).— This 

Company  was  registered  on  January  15th,  with  a  capital  of  £60,000,  in 

£1  -hate-,  to  enter  into  agreement  *  for   the  acquisition   of  certain   rights 

relating  to  the  manufacture  of  'Stirling"  boilers,  and  to  carry  on  the 

f  engineer-,  boiler  makers,  supplier!  of  electric  light,  Jtc. 


ARIEL  ARC  LAMP  SYNDICATE  (LIMITED).— The  statutory  return  of  this 
Company,  made  up  to  December  28th,  has  been  filed.  The  nominal 
capital  is  £20,200.  in  £10  shares,  of  which  2,000  have  been  taken  up. 
Of  these  1,900  have  been  Usued  as  fully  paid,  and  the  full  amount  has 
been  called  and  paid  on  the  remaining  100  sbates.  Special  resolutions 
December  14th,  and  confirmed  January  fltb,  pi  lie  i   crease 

of  the  nominal  .apita]  to   £24.200  by  the  creation  of  4.C00  £5  per  Cent. 
Cumulative  Preference  shan    ol  £1  each. 

ARIEL  COMPANY  (LIMITID).— The  annual  return  of  this  Company, 
tvas  i  -hi  Ij  Sled  I  mi  of  a  nomin  il 
of  £15,0C0,  divided  into  1.C00  Preference  and  2.0C0  Ordinary  shares  of 
£5  each,  670  Preference  and  all  the  ( inlin  ny  have  been  taken  up,  and  400 
i.f  the  former  and  all  the  latter  have  been  issued  ae  fully  paid.  Upon  the 
remaining  270  Preference  shares  the  full  amount  has  been  called,  resulting 
in  the  receipt  of  £1,350 


CITY    NOTES. 


CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  LIMITED).  The 
traffic  returns  of  this  Company  for  the  week  ended  January  20th  were 
£996,  as  against  £947  in  the  corresponding  period  of  1893,  being  an 
increase  of  £49.  The  total  rec<  ipts  for  the  half  year  amount  to  £3,001, 
as  against  12,888  for  the  corresponding  period  of  1895,  an  increase  of  £113. 

EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COMPANY  (LIMITED).— 

Noti.e  is  given  that,  an  extraordinary  general  meeting  of  the  Edison  and 
Swan  United  Electric  Light  Company  i  Limited)  will  be  held  at  the 
Cannon-street  Hotel,  B.C.,  on  Tuesday,  February  5th,  at  half-past  12 
o'clock,  to  consider  certain  alterations  in  the  Articles  of  Association,  ren- 
dered necessary  to  bring  them  into  conformity  with  the  present  rules  of  the 
Stock  Exchange,  the  shares  in  the  Company  which  were  issued  in  1883  tec  the 
Swan  United  Electric  Light  Company  I  Limited  .and  which  have  been  held 
by  the  Directors  of  that  Company  en  Hoc  as  trustees  for  the  Company, 
having  now,  by  reason  of  the  liquidation  of  the  Swan  United  Company, 
been  distributed  to  the  shareholders  of  that  Company.  An  applical 
to  be  made  to  the  Committee  of  the  Stock  Exchange  for  a  quotation  for 
both  the  shares  and  debenture  Stock  of  the  Company, 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  20th  inst.  amounted  to  £900.  The 
amount  for  the  corresponding  week  last  year,  £656. 

ROCHESTER   GAS  AND   ELECTRIC   COMPANY   (NEW  YORK  STATE  .— 

Messrs.  Muithead  and  Smith,  of  54.  West  Nile  street,  Glasgow,  are  autho- 
rised to  receive  offers  at  par  for  Five  per  Cent.  Gold  Mortgage  Bonds  at 
SI, 000  i  £206),  upon  which  the  interest  is  payable  half-yearly.  The  net 
revenue  of  the  Company  for  the  past  year  is  said  to  have  been  £55,620, 
and  the  interest  on  the  total  issue  of  the  Company's  bonds  amounts  to 
£20,600  per  annum.  The  present  forms  part  of  a  total  issue  of  §2,000,(00, 
forming  a  first  charge  on  the  Company's  undertaking. 

"W.  AND  R.  PATENTS."  From  the  Industrial  Inventions  Development 
Company  [Limited)  the  shareholders  and  creditors  of  Woodhouse  and 
Rawson  United  (Limited)  have  been  favoured  with  circulars  inviting  par- 
ticipation in  a  number  of  patents  "  in  which  that  ( company  is  interested." 
There  are  in  all  12  letters  patent  and  five  provisionals  in  the  list, 
including  processes  for  the  electric  pickling  of  metals,  patents  for 
smooth-running  wheels,  an  arrangement  for  temporarily  hardening 
incandescent  gas-light  mantles,  galvanising,  zinc  recovery,  ''renovating 
rusty  scrap  by  electrical  process,"  4c  The  circular  states  that 
Mr.  F.  L.  Rawson  has  for  some  time  past  been  in  negotiation 
with  Mr.  Leslie,  the  receiver  and  manager  for  the  debenture-holders, 
"  with  the  object  of  saving  the  most  valuable  assets  of  the  Company,"  and 
an  arrangement  has  been  come  to,  with  the  approval  of  the  Court,  by 
which  such  of  the  patents  and  provisionals  as  are  the  property  of  the 
Company  have  been  secured  for  the  sum  of  £1.500,  and  this  pur- 
chase has  been  handed  over  to  the  Industrial  Inventions  Company 
"  without  profit  to  the  vendor."  For  a  further  sum  of  £2,500  the 
option  of  a  40  per  cent,  interest  in  the  galvanising,  zinc  recovery,  and 
electric  renovating  patents  may  be  acquired,  if  agreed  upon  ley  the 
shareholders  of  the  new  Company,  who  have  14  days  after  the  date 
of  allotment  (which  is  not  giveu)  to  decide  this  latter  question.  A  number 
of  agreements  are  mentioned  in  the  circular,  which  must  be  referred  to, 
as  the  arrangements  therein  are  somewhat  complicated,  and  require  careful 
consideration  before  investment  is  ventured  upon.  Very  little  time  has 
been  given  to  shareholders  and  creditors  for  the  consideration  of  the 
matter.  The  circular  is  dated  January  16th,  reached  us  on  the  21st.  and 
this  day  (January  25th)  at  12:30  p.m.  the  Directors  of  the  Com- 
pany attend  at  the  offices,  88,  Queen  Victoria-street,  E.C..  "  prepared 
with  any  further  information  that  may  be  required  by  intending 
subscribers."  Certainly  the  circulars  leave  a  great  deal  to  be  explained. 
The  application  form  is  for  the  first  issue  of  7.000  shares  of  £1,  out  of  a 
total  capital  of  £50,000,  payable  2s.  per  share  on  application.  3s.  on  allot- 
ment, 5s.  on  April  14th.  and  the  balance  as  required.  The  value  of  an 
interest  in  the  new  Company  is  briefly  set  out  by  Mr.  F.  L.  Rawson  in  an 
additional  circular,  which  informs  the  shareholders  and  creditors  that  since 
Woodhouse  and  Rawson  I'nited  went  into  liquidation  nearly  the  whole  of 
Mr.  F.  L.  Rawson's  time  has  been  devoted  to  an  endeavour  to  save  the 
most  valuable  assets  for  them.  In  the  patents  invented  and  perfected  by 
his  brother,  Mr.  W.  Ste]  ney  Uawson,  "  who  was  for  many  years  our  head 
technical  expert.''  Mr.  I'.  I..  Rawson  came  to  the  conclusion  that  there 
existed  a  source  of  large  future  profits,  by  which  a  considerable  [carl  of 
the  losses  incurred  by  tin-  shareholders  and  creditors  might  he  recovered. 
It  appeal-  that  "  this  view  has  been  borne  out  by  subsequent  experience." 
This  may  or  may  not  be  open  to  demonstration,  but  until  ptoof  ;3  given 
ii  c  tors  will  be  shy.  The  Board  of  Directors  consists  of  two  of  the 
inventors,  Mr.  I!.  Heathfield  and  Mr.  W.  stepney  Rawson,  and  Mr.  J.  \V. 
Hughes  (of  Messrs.  Hughes,  Chemery  and  Co.),  and  Mr.  V.  L.  Rawson 
states  that  it  has  been  pic, pose. I  that  be  should  join  the  Board,  but  he 
prefers  to  offer  himself  for  election  at  the  statutory  meeting  of  the  Com- 
pany, which,  of  course,  assumes  thai  the  capital  "f  tie'  new  Company  (or 
:nt  of  it    will  ice  Bubsci  ibed. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— 
Tin  Company's  traffic  receipts  for  the  week  ended  January  18th.  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  London 
Platino-Brazilian  Telegraph  <  lompany  i  Limited  |,  ware  £3,670. 

WEST  INDIA  AND  PANAMA  TELEGRAPH   COMPANY    LIMITED  .     The 

estimated    traffic    receipt     ol   thi     Company,  for   the   half   montl led 

15,  1895,  were  El  :  i  ompared  with  £2.312.  in  the 
ponding  petiod  of  1894.  The-  September,  1894,  receipts  eslima 
£3.301,  realised  £3,377, 
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COMPANIES' 


SHARE        LIST. 


Last 
Divi- 

IlENII. 


£1,012,880 

£2,993,660 

£2,993,660 

£184,600 

130,000 

£75,000 

10,000,000 

16,000 

6,000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70,000 

£1,297,837 

£102,100 

260,000 

£320.000 

£62,700 

£95,100 

£300,000 

£200,000 

180,227 

180,042 

150,000 

£190,000 

17,000 

37,548 

£100,000 

£100,000 

11,839 

3,381 

15,609 

£249,900 

30,000 

£150,000 

88,321 

34,563 

4,669 

£80,000 

64,242 

33,129 

33,129 

£171,900 

£214,! 

$1,211,000 

£106,900 


44,000 
224, 850 
171,504 
484,597 
15,000 
15,000 
119,234 
1,000,000 
58,000 
£116,733 


40,000 

■liijiilil 

£|I»I,IK>II 

19, 

£80,000 
£67,400 

15,000 
10,000 
15,000 
111,000 
(9,900 
£160,000 
8,462 
19,9 
"11,1111.1 
r,:i,'.iiiu 


90,000 

90, 

£126,000 

20,000 

12,189 

£20,000 

1  SO, I 

91,196 
10,000 

60, 

t:  ''in, i 

i  :,O05 
16,000 

"ii, 

87,850 

£160,000 
:,      I  I 

11,098 
j:  10,000 




87,600 
126, 


Stock 
Stock 
Stock 
100 
£10 
£100 
$100 


£10 
Stock 
£10 


8/0 

wx 

1/8 
10Z 

ax 


5% 
12,6 
5/0 
6% 
4% 
4/0 
35/0 
5/0 


10/0 
2;d. 


6% 
3/4 
3j% 
1/0 
6% 


6/0 

M 


1/8 

41% 
3/0 


10/11 

H    , 

I 

6/4 


12/0 


TELECRAPHS. 

Anglo-American    

Do.      Preferred 

Do.      Deferred   

African  Direct  Teleg.  i%  Deb.  (Reg.  &  Bearer).... 
Brazilian  Submarine  

Do.      5  per  Gent.  Bjnds  (2nd  Series,  1906)  .... 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      i$%  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6perCent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    . . . . 

T>3.      5per  Cent.  Debentuies,  1899 

Eastern  Extension  ■ 

Do.       4  per  Cent.  Debenture  Stock 

1  Do.  6  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900. . . 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 
'      Do.      i%  Mortgage  Debentures,  1909  (regd.)  . 

1      Do.      i%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1S83  issue 

Indo-European 

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

Pacific  Europeau  Tel.4%  Guar.Debs."Red"  1942 

Reuter's  ' 

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

1      Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

1      Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred 

*      Do.      6  per  Cent.  Debs.,  Series  "A  "  1910    ... 

1      Do.      6%  Mort.  Debs.,  Series  "B"  1910 

'Western  Union  7%  1st  Mort.  (Building)  Bonds  . . . 
1      Do.      6  per  Cent.  Sterling  Bonds  (red.)... 


TELEPHONES. 

Chili  Telephone  (fully  paid)  

Consolidated  Telephone  Const.  A  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid)  — 
National     -.- 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      6 1  Cumulative  2nd  Pref.  (fully  paid) 

Do.      6%  Non-Cumulative  3rd  Pref 

Do..     Debenture  Stock,  4J;  (red.)  

United  River  Plate 

Do.      5  per  Cent.  Debenture  Stock  (red.). . . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.      6%  Cumulative  Pref.  (fully  paid) 

Do  Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      6  per  Cent.  Debentures,  1900 

House-to-House  Electric  

Kensington*  Knightsbrldge  El.  Light  (fully  paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (.fully  paid)  ...   

London  Electric  Supply _ 

Metropolitan  Electric  Supply  (fully  paid)  

'       Do.      44      Debs 

{Totting  Hill  Electric    _ 

St.  .lame,  and  Pall  Mall 

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)  


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
c.iimii  Electrical  En  dneerlng 

Do.      6  per  ("cut.  Pref.  Non-Cumulative  

Do.      4 J  per  Cent.  Debentures 

i  i. nnpt.m  a i H I  Co  ,  ."  per  Cent,  Cumulative  Pref . 

Edison  and  Swan  United 

I  Li  tie  and  General  Invest.  Ordinary  (£1  paid)  . 
Electric  Construction 

ho.      7  per  Gent,  cumulative    Pref 


i  I-,         Patenl  I 
lomler  Waring C 

I i  Etubbi  r,0 

I  J- per  i 

In! ill. mil  (Ik 

Do.  I-  i    i  ■ 

\l    on    he  ■iter   ElliH 


Depo  iltlng  - 

hillj   ten, l|     

r,  In   4o.,  Works 
■  ii.  nturei,  1896  .. 


it   Prefe 


Swim  "  a  "  (£1  6s.  paid) 

Telegraph  Construction  and  Maintenance 

I'm        >  per  Cent.  B N 

w item  ie  and  Etawaoi Un  urj  (£3  16i    paid) 

Do      Preference  (fully  paid) 

\v    i    Senler'i  Telegraph  work   "..Unary 

Preference 


previous 

Week's  Price, 

Jan.  ie. 


RAILWAYS  and  TRAMWAYS. 

lonti  i.  ii  Ii  a  B  oi-viiy 

Perpotu  ■ 

1 1  ■      i     Pel  pi  tu  i  i '■  ■■  nturo  

i  iverpool  in.  lie  ,  i  Railway   

I'i        fi       liel.  lelieo     

Do     i%  Dobontiiro 


ii» 

774 


uj     m 


19J  201 

4  41 

9)  10 

103%  106% 

81  9 

161  16g 

17  174 


21 J         221 


101 


103 


161 


41  61 


7S 

i 

101 


1} 
28] 


Price         Rate  per  Business  Done 

Wednesday,       Cent.         Dividend  Due  Dcrinq  Week 

Jan.   23.        Yielded.  Endino  Jan.  v3. 


18| 

i 

y 


»« 


18] 


162 


191         201 
4  41 


161         16| 


111%      1142 
91 


■01 


11,4 
221 


lj  21 


103 


61 
4! 


11 

Hi 


111 

«3 

si 


41  61 


7A 

7f 

»i 

10] 

17 

r.o 

? 

n 

81 

»i 

»i 

11 

8 

81 

2J 

■•: 

n 

5     2     7 

3  16     I 

5  10    8 

4  8  11 
4  12     1 

6  14     4 
4  17     7 

4  8  11 

5  0    0 
4     4  11 


4  14     4 

4  14     4 
3  14     7 

5  10  10 


3  14  11 

6  6  10 

4  18    0 

7  15     4 


5  14  3 

5  14  3 

5  18  2 

5  18  3 


4  10  11 
3  15  C 
3  15     0 


1] 

1  4 

4  U     4 

)4 

4     7  10 

1 

ii     8 

)7 

4  13     11 

llll        112 


Jan.,  Apr  ,  July,  Oct 
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January  and  July  .. 

February  &  August 
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January  and  July  .. 
March  <fe  September 
January  and  July  . 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 

Yearly    «... 

June  and  December 


January  and  July 


June  and  Dec  mber 


January  and  July  _ 


June  and  December 


March  A  September 

January  and  July  _ 
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NOTES. 


Tiik  meeting  of  the  Royal  Society  yesterday  afternoon  was  a 
memorable  one  in  the  history  of  science,  and  will  not  be  easily 
forgotten  by  those  who  had  the  privilege  of  attending.  A 
Taper  by  Lord  Rayleigh  and  himself  upon  Argon  was  read  by 
Trof.  Ramsay.  The  large  hall  of  the  London  University  was 
crowded  to  the  doors  with  representatives  of  every  branch 
of  science,  who  followed  with  intense  interest  the  lucid  account 
of  the  discovery  of  a  new  element  and  constituent  of  the 
atmosphere.  Lord  Rayleigh  found,  some  years  ago,  that  the 
weight  of  chemically-prepared  nitrogen  in  a  certain  glass 
vessel  was  2:10  grains,  while  the  weight  of  the  same  bulk 
of  nitrogen  prepared  from  the  atmosphere  was  231  grains. 
A  long  extract  was  read  from  Cavendish's  works,  in  which  he 
records  that  by  continual  sparking  through  air  in  a  closed 
vessel  containing  dilute  alkali,  the  dephlogisticated  air  was 
converted  into  nitrous  acid,  but  -j  Tu-th  part  remained  as  a 
residuum.  Cavendish  had,  in  fact,  anticipated  the  discovery. 
It  has  been  suggested  that  this  may  be  a  mere  case  of  disso- 
ciation, but  continued  electrical  discharges  through  the  new 
gas — if  we  may  so  speak  of  a  gas  which  we  breathe  every  day — 
fail  to  produce  any  change.  Ozone  becomes  reconverted  into 
oxygen  if  allowed  to  stand,  but  argon  remains  unaltered  for 
months. 


There  are  two  principal  ways  of  producing  argon,  the  one 
already  alluded  to,  and  the  other  the  passing  of  ordinary  air 
ci\i  i-  red  hot  copper  in  a  combustion  tube  to  get  rid  of  the 
oxygen,  and  the  passing  of  the  remainder  over  red-hot  mag- 
nesium, which  absorbs  the  nitrogen  and  leaves  the  argon. 
Two  gas-holders  are  used,  and  the  air  is  passed  backwards 
and  forwards  through  the  apparatus.  Five  and  a-half  litres 
of  atmospheric  nitrogen  yield  three  ami  a-half  cubic  centi- 
metres of  argon.  Chemical  nitrogen  yields  about  one-fortieth 
of  this  quantity,  and  this  is  no  doubt  due  to  the  water  used, 
argon  being  soluble  in  water  in  considerable  proportions.  The 
density  found  by  experiment  is  about  19-8.  There  are  two 
distinct  spectra,  one  bright  red  and  the  other  bluish,  depend- 
ing on  the  pressure  and  current.     Tubes  containing  ran  Bed 

argon  were  shown  to  the  meeting.     The  spectrum  of  tl 

kind  contains  lines  of  longer  wave-length  than  any  that  have 
hitherto  been  observed.     The  most  remarkable  chemical  fea- 

tbis  new  element  is  that,  so  far  as  is  known,  ii 
I utely  refuses  to  enter  into  any  chemical  combination  with  any 
otsner  element  ;  hence  its  name,  signifying  "  inactive." 


Many  important  determinations  of  its  boiling  point,  freezing 
point,  and  specific  gravity,  have  been  determined  by  Prof. 
Olszewski,  of  Cracow,  the  acknowledged  highest  authority  on 
the  physical  characteristics  of  gases  at  extremely  low  tempera- 
tures. Another  feature,  perhaps  even  more  remarkable  than 
its  refusal  to  form  chemical  compounds,  is  the  true  theo- 
retical value  of  the  ratio  of  its  specific  heats.  As  deter- 
mined by  Kundt's  method,  with  lycopodium  dust  in  glass 
tubes,  the  velocity  of  sound  in  it  gave  this  ratio  as 
exactly  If.  Hence  it  is  argued  that  there  can  be  no 
internal  expenditure  of  energy  in  the  molecule,  and  it  must 
either  consist  of  a  single  atom,  or  two  so  tightly  locked  that 
they  can  never  be  parted.  A  few  months  ago  we  observed 
that  a  seat  would  soon  have  to  be  found  for  it  at  Mendeljeef's 
table,  but  it  now  appears  that  there  is  great  difficulty  in 
assigning  any  place  to  argon,  and  it  is  this  perhaps  as  much 
as  anything  else  that  causes  chemists  to  accept  the  new  element 
with  hesitation.    The  discoverers  propose  for  it  the  symbol  \y 

Following  Prof.  Ramsay,  Prof.  Crookes  described  his 
researches  on  the  spectra  of  argon.  He  commented  on  the 
enormous  difficulties  of  the  research,  the  high  rank  which 
such  discoveries  take  in  science  when  they  result,  as  did  this, 
from  a  prediction,  and,  amid  loud  applause,  he  asserted  that  in 
the  annals  of  science  it  could  be  equalled  only  by  the  discovery 
of  Uranus  by  Adams.  Prof.  Armstrong,  as  President  of  the 
Chemical  Society,  suggested  a  formidable  number  of  grounds 
for  future  criticism  ;  but  Prof.  Ruckeb,  as  President  of  the 
Physical  Society,  the  most  fluent  and  attractive  speaker  of 
English  men  of  science,  welcomed  the  brilliant  discovery  which 
puts  beyond  all  question  and  makes  it  absolutely  certain  that 
we  have  now  a  new  constituent  of  the  atmosphere  and  a  new 
element;  Mendeljeef's  table  was  after  all  empirical,  and  great 
confidence  could  be  placed  in  Kindt's  method,  especially  when 
carried  out  by  such  men  as  Rayleigh  and  Ramsay.  Prof. 
Roberts  Austen  broke  the  spell  of  the  purely  scientific  interest 
and  glorious  uselessness  of  the  subject  by  suggesting  that  about 
1,000  cubic  feet  of  argon  are  passed  into  a  Bessemer  eonvi 

a  charge,  and  that  some  of  the  properties  of  Bessemer 
steel  may  lie  due  to  it.  Lord  Rayleigh  made  a  few  remarks  on 
the  monatomicity  of  the  element,  and  observ  i  uio  of 

the  specific  heats  shows  that  there  cannot  even  be  rotational 
energy  in  the  molecule.  The  eventful  meeting  was  brought  to 
a  close  by  a  few  remarks  from  Lord  Ki  lvtn,  who  thought  that 
moleculi  oi  8  gas,  the  ratio  of  whose  specific  heats  was 
exactly  In,  could  not  even  lie  spheres,  but  must  be  Boschovich 
points  endowed  with  inertia  and  mutual  attraction. 
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One  of  the  first  occasions  on  which  a  student  of  algebra 

has  to  exercise  his  ingenuity  is  in  the  solution  of  equations 
containing  ''two  unknowns."  A  very  serious  problem  of 
this  character  has  been  brought  before  electrical  engineers. 
One  of  the  unknowns  is  a  gas,  and  the  other  is  a  flame  or 
spark.  Taken  separately,  the  difficulty  is  considerably  re- 
duce d.  Thanks  to  the  services  of  a  jointer  at  Eastbourne,  who 
applied  the  flame  of  a  spirit  lamp  to  a  "road  box,"  the  cover 
of  a  neighbouring  box,  weighing  over  half  a  hundredweight, 
was  successfully  "  blown  high  into  the  air,  and  descended  in 
a  score  of  fragments  "  ;  and  the  audience  was,  no  doubt,  per- 
fectly satisfied  that  the  mains  of  the  gas  company  were  leaky, 
that  the  iron  pipes  and  boxes  of  the  electric  company  were  not 
gas  proof,  that  the  jointer  must  have  had  a  cold,  and  that 
something  ought  to  be  done.  We  have  no  perfect  cure  to 
propose,  but  we  venture  to  make  a  very  commonplace  sug- 
gestion. 


Meke  ventilating  holes  and  pipes  may  or  may  not  afford 
adequate  protection,  sufficient  experience  with  such  appliances 
has  not  yet  been  gained,  though  we  have  not  yet  heard  of  the 
explosion  in  a  box  which  was  provided  with  such  an  attempt 
at  ventilation.  Should  the  pipes  become  blocked,  an  explosion 
might  occur  after  all.  It  seems  possible  to  construct  a  cover 
which  should  both  afford  free  diffusion  of  gas,  and  yet,  in  the 
event  of  explosion  within  a  conduit  at  a  distance  from  the 
box,  should  allow  the  explosion  to'take  place  without  serious 
result.  Cast  iron  is  not  the  ideal  material,  but  strips 
of  wrought  iron  set  on  edge,  and  either  straight,  gridiron 
fashionj  or  corrugated  like  strips  eul  from  the  end  of  a  corru- 
gated sheet  would  be  excellent.  Such  a  cover  would  offer  but 
little  obstacle  to  the  outrush  of  air  in  case  of  a  distant  explo- 
sion. The  grating  thus  formed  should  be  a  few  inches 
narrowi  c  each  way  than  the  inside  of  the  box,  if  pos- 
sible five  or  six  iuches.  About  four  or  five  inches  below 
it  there  should  bo  a  plate  to  catch  the  rain,  and  to 
throw  it  into  a  trough  running  round  the  inside  of  the 
box,  and  thence  into  the  drain.  Between  the  trough, 
th  plat  .  and  the  grating  there  would  lie  ample  space  for  the 
a  oi    til        i     thn     or  lour  inches,  at  least— but  no 

eithei  for'pa     if  rain  or  of  walkini     i  ii  '    .     I  If 

.  mi  <  Hie  1 1  illy  cL  aned  from  i  i 

;rid  would  act  as  a  foot  scraper.  Such  a  box  might  be 
kepi  fairly  dry,  bul  would  be  more  expi  osive  thin  one  with  a 
olid  Lid.     hi    onl*  ;  □  ideal. 


Kw  1 1  -,    v,  n     i;    wa     ill/  di  nutation 

Municipal  •  lorpoi  ation     \      ut  oul 

in  i   '-ii  with  the  in  ich    m  ithi  mati  ed  and  an  ito 

I  Irafl    Vgreomenl    I  Pi  eii-Geni  ral  and  the 

mal  'I  elephoi     '       \  us  in  [rorn  the 

brief   reporl     published   in  the   d  iilj    papi 
n    orl    'i    bin    interview,    which     pj    i      elscwhcn    in   the 

'        plainer.  Stl 

the  I  >■  pul 
Clerk  of  1  tempered  1  obliga 

i .    \\  ben,  howi 

abjection  :  \ct  ol    L892, 


of  the  exercise  by  the  National  Telephone  Company  of  the 
statutory  powers  which  may  be  delegated  to  it  by  the  Post- 
m  \-  i  ee  General,  the  advantage  gained  by  the  Company  would 
seem  in  danger  of  altogether  vanishing.  Local  authorities 
have  of  late  shown  themselves  to  be  keen  bargainers,  un- 
restrained by  any  false  delicacy  or  dignity,  and  with  the 
grant  of  statutory  powers  thus  subject  to  the  higgling  of  the 
municipal  market,  there  surely  need  be  no  fear  that  the 
National  Telephone  Company  will  not  be  made  to  give  an 
adequate  quid  pro  quo  in  the  shape  of  low  rentals,  metallic 
circuits,  modern  switching  arrangements,  and  a  telephone  to 
any  and  every  one  prepared  to  sign  an  agreement. 

The  suggested  alternative  to  the  Draft  Agreement 
Genera]  Act  forcing  the  National  Company  to  adopt  a  sliding 
scale  and  a  maximum  rental.  This  alternative,  as  Mr.  Morley 
pointed  out,  is  unpractical,  if  not  impracticable.  A  rental 
which  would  be  moderate  as  a  maximum  for  London  would 
scarcely  suit  the  pockets  of  the  Little  Peddlingtoniaus.  A 
company  possessing  a  Government  licence  which  does  not 
finally  run  out  until  1912  is  not  tactically  altogether  at  the 
mercy  of  Parliament,  and  ethically  still  less  so.  It  can 
more  or  less  dictate  its  own  terms,  since  it  can  only  be 
bought  out  at  its  own  price,  except  on  the  expiry  of  its 
licence,  or  on  the  expiry  of  any  septennial  period  intervening 
between  1890  and  1912. 


As  an  offset  to  such  ineptitudes  it  is  encouraging  to  find 
that  the  municipal  mind  has  at  last  awakened  to  the  fact  that 
insecurity  of  tenure  is  not  conducive  to  cheap  and  efficient 
service.  The  suggestion  that  the  National  Company  should 
be  given  a  licence  of  indefinite  duration  upon  the  condition 
of  being  bought  up  at  the  end,  say,  of  any  decade  at  n 
purchase  is  worthy  of  consideration  ;  it  would  let  that  Com- 
pany know  exactly  what  to  expect,  and  thus  obviate  the 
ity  of  piling  up  a  huge  reserve  fund  against  the  un- 
known. As  the  deputation  made  no  reply  to  the  Posxmastek- 
Genebal's  lucid  statement  of  tic  case,  and  was  eager  to  clear 
itself  from  any  suspicion  of  wishing  to  unduly  hamper  tel<  - 
phonic  develo 
influence  to  bi  at  upon  tho     who  bave  done  all  that  noise  and 

■  could  do  t ake  Parliament  go  back  upon  i;  -  word. 

We    have  never  disguised    our  dislike   (if  tl  I    forth 

in  theTreasurj  Minute  of  May,  L  892,  believing  State  purcha  i 
to  he  inevitable  ;  hi         |  :  ini  d  1  .  the  l<  gislature  in 

iuld    not    be   reversed    in    January,   L895, 
bcfoi  I  u  to  it. 


As  af 

i  tiie  old  fasbi 

type  to  i  Iriven  typo,  wi  is  week  anal 

of  an  artii  I'  bj   Mr.  J.  13,  (  Iahoon,  which  n  »  ntlj  appi 
'  II WW  of  New  York.     N\  e  mean   nothin 
M    when  we  affirm  that   \  bel  ind  this  country 

i  conditii ins  are 

a  tl  \cvor- 

: 

'  dynam  >   driven  bj  ropi    or  be] 
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for  their  purpose.     Thoy  have  two  u  i  teach  them 

newer  practice,  and  '  arning  a  litt) 

one  and  a  little  from  the  other.   On  the  one  hand,  I 
example  of  Continental  practici  direol  driven 

jlo«  »pei  '1  sets :  and  on  the  other  hand  they  have  the  I 
practice,  which  is  best  illustrated  by  the  high    peed  direct- 
coupled  Willans  i  ngines  and  dynamos.    Tin  general  tendency 
in  America     cems  to  be  towards  the  former  of  the 

tns;  but  there  are  not  wanting  examples  of  the  latter. 
[n  this  country  the  vertical  slow-speed  engine  coupled  to  i  m 
separate  dynamos,  one  on  either  side,  lias  not  found  favour; 
but  we  suppose  there  mu  t  b  rirtue  in  the  plan,  since  it 

commends  il  self  to  the  practical  eye  of  the  American  en 
We  must  point  out  that  Mr.   Cahoon  does  not  make  it  as 
clear  as  he  should  that  he  is  describing  only  one  among  many 
types  of  American  station  dynamos. 


Some  little  time  ago  we  announced,  on  the  strenj 
a  paragraph  in  one  of  our  French  technical  contempo 
that  the  Compagnie  des  Chemins  de  Fer  de  l'Oui 
with  the  performance  of  the  first  Heilmann  electric  locomotive, 
had  ordered  two  more,  which  wen  to  embody  all  the  improve 
ments  suggested  by  experience,  one  of  the  e  ii"  ted  im 
provements  being  the  adoption  of  the  Willans  engini  in  place 
of  the  home-made  horizontal  compound  engine  with  cylinders 
on  opposite  sides  of  the  crank  shaft  used  on  the  "  Fusee 
Electrique  No.  1."  From  a  long  circular  sent  out  to  the 
shareholders  of  the  Societe  de  Traction  Electrique  and 
published  recently  in  the  columns  of  L'Energie  Electrique, 
it  'would  appear  that  the  so  called  additional  order  of  the 
railway  company  is  merely  a  leasing  by  the  traction  syndicate 
to  the  company  of  two  improved  locomotives — a  somewhat 
different  thing.  The  fate  of  locomotive  No.  1  is  instructive. 
It  is  proposed  to  employ  the  plant  and  the  platform  on  which 
it  stands  as  an  electric  generating  station  of  the  ordinary 
fixed  type ;  the  bogies  and  motors  being  made  use  of  in 
connection  with  some  overhead-trolley  railway  system.  As 
we  pointed  out  just  a  year  ago,  the  advantages  to  be  derived 
by  the  Heilmann  combination  are  a  diminution  of  the  rail 
wear  due  to  unbalanced  parts,  and  an  increased  adhesion  due 
to  the  more  regular  rotatory  effort  of  the  driving  wheel.  But 
until  the  railway  company  gives  a  i  <  '  ordi  r  foi 
half-a-dozen  Heilmann  Iocomo 

doned  for  being  somewhat  incredulou  a  to  the  net  balance 
of  the  prut  and  conn  working  oul  in  favour  of  the  boiler, 
itationary  engine,  dynamo,  moti  tent. 


The   penchant   exhibited    by    our  ■  the 

Channel,  and  by  other  Continent alisl  ,  for  rouudabou 
of  arriving  at  a  given  result  ha  always  been  a  on 
amused  wonder  to  us  unsophisticated  in  alar  .  A  i 
teristic  example  of  this  fondness  for  devious  path 
recently  afforded  by  a  very  bizarre  Parisian  electrical  con- 
trary. Like  mo  i  Miln  i  journals  it  had  a  colun 
apart  for  announcement    n  lating  to  ,  or,  to 

put    if   in  vulgar  Engli  h,  second-hand  plant.      Hut,  unlike 
most  other  journals,  it   did   not  ma 
; 


though!   of  for  one  )i  nil  in  nl  !       Wa  I  \  ii  tin    to  be  Voluntarily  its 

own  reward  in  this  in  tance,  a    il  is  pei  force  in  mo  t  ?     No, 

aotly.      Our  i  ktion"  was 

to  be   a    small    commi    ion    paid    to   it    bj    owner,    of  any 

materiel  d' sion  sold  by  its  means.     Not!  lightly 

remarked,  could  h  il  imate,  and, 

ab  olutelj  aoadi  aical  Unfortunately,  the  materiel 

d'oi ca  .  fi  hj     old,  th  re  was  no  nun.   occa  ion  for 

our  contemporary's  good  services,  and,  as  it  bad  no  wish 
to  promote  the  pecuniary  welfare  of  "les  huUders  et  tout  la 
gent  tracassiire,"  in  one  m  tanci  only  did  it  receive  the 
fruit  :  of  il  i  labours.  Henceforth  the  no  cure  no  p,i>.  ,,ystem 
is  to  be  aboli  bed,  and  the  "  debiteurs  ch  mauvaist  /"('"will 
no  longer  1"  able  to  do  businc  i  in  this,  to  them,  highly 
satisfactory  style. 


Electrical  Utilisation  of  Water-Power.-The  Portland 
Cement  Works  at  Heidelberg  purpose  utilising  the  Neckar, 
and  hope  to  obtain  3,000  u.r.  from  it.  electrically. 

Insufficiently  Protected  Arc  Lamps.  -At  the  harbour  of 
miiude,  recently,  about  100  bales  of  wool  were  destroyed 
by  lire,  caused  by  glowing  pieces  of  the  carbons  falling  on  to 
them. 

Accumulator  Cars  in  Vienna.  —On  the  loth  hist,  the 
regular  working  of  the  Westbahnhof-Hiitteldorf  portion  of  the 
tramway  line  in  Vienna,  by  means  of  the  Waddell  Kntz  copper- 
zinc  accumulators,  was  commenced. 

Interurban  Telephonic  Communication  in  Russia.  -An  iuter- 
urban  telephone  lino  has  recently  been  established  between 
Sevastopol  and  Simferopol,  in  South  Russia.  Communication 
is  also  being  established  between  Kieffaud  Sebastopol. 

The  Telegraph  in  Mashonaland. — The  total  number  of  miles 
of  telegraphs — exclusive  of  railway  service  lines — worked  and 
owned  by  the  Chartered  Company  south  of  the  Zambesi  is  now 
1,225,  and  on  the  completion  of  the  proposed  extensions  it.  will 
represent  a  mileage  of  1,551. 

Erratum. — £81  per  kilowatt,  not  £81  per  100  kilowatts,  as 
stated  in  his  biography  last  week,  was  the  estimate  made  in 
1888  by  Mr.  Crompton  for  the  cost  of  plant  for  a  supply 
station. 

Wolverhampton. — The  new  electric  supply  station  of  the 
Wolverhampton  Corporation  was  opened  on  Wednesday  last  by 
Lord  Kelvin,  who  was  also  the  principal  guest  at  a  banquet 
wdiich  was  given  in  the  evening  to  commemorate  the  event. 

Electric  Traction  in  Japan. — Among  the  electric  traction 
schemes  at  present  under  consideration  in  Japan  is  one  for  a 
line  between  Oita  aud  Beppu.  Another  one  is  a  line  about  20 
miles  long  from  Shinagawa,  Tokyo,  to  Yokohama. 

Electric  Traction  in  Germany. — The  municipal  authorities 
of  Elberfeld  have  just  finally  decided  to  grant  a  11  years'  eon 
ci  mn  i  ,  Messrs.  Schuckert  and  Co,  of  Nuremburg,  for  the 
establishment  aud  operation  of  an  electric  tramway  between 
Elberfeld,  Neviges,  and  Velbert,  with  a  branch  to  Langenburg. 

Inteiurban  Telephonic  Communication  in  Germany.  Over 
250  towns  and  villages  are  now  in  telephonic  communication 
witli  Berlin.  So  much  use  is  made  of  the  telephone  between 
Berlin  and  Hamburg,  and  vice  versd,  that  the  two  lines  in  use 
have  been  found  to  !>"  insufficient,  and  a  third  one  lias  recently 
been  completed. 

Cable  Interruptions  and  Bepairs  : 

Date  of  [nterruption.     I'.'. 

Gibi Jan.  I  I,  1895 'an  30,  1895. 

Latakia— Cypru  '    v.  27,  1894.    ...  — 

Dec.  26,  1894.    ... 

; 
1'ernauibui  o— Cearo  !  — 

i  fan.14-,189 
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Electric  Lighting  in  Paris. — It  has  been  decided  to  light  the 
Tlace  Carrousel,  the  Tuilleries  gardens,  and  the  Rue  des 
Tuilleries  by  electricity.  The  Questor's  office  of  the  Chambre 
des  Deputes,  at  the  Palais  Bourbon,  are  inviting  tenders,  until 
March  31st  next,  for  the  carrying  out  of  an  installation  in  the 
Chambre  des  Deputes. 

The  Telephone  in  America. — There  are  now  in  operation  in 
the  United  States  alone,  says  a  writer  in  Cassier's  Magazine, 
more  than  half  a  million  miles  of  telephone  line,  bringing  into 
speaking  relations  over  250,000  telephonic  subscribers,  and 
employing  in  daily  service  over  000,000  telephones,  by  means 
of  which  000,000,000  messages  are  transmitted  annually.  In 
both  New  York  and  Chicago  about.  10,000  subscribers  have 
telephonic  communication. 

Rural  Trolley  Roads  in  New  Jersey. — According  to  the 
Electrical  Engineer,  of  New  York,  the  State  Road  Commissioner 
of  New  Jersey  has  laid  down  certain  rules  which  he  regards  as 
vital  to  protect  the  public  interest.  His  main  point  is  that  the 
grants  of  right  of  way  should  require  the  track  to  conform  to 
the  width  of  vehicles  generally  in  use  on  the  highways  ;  that 
the  rails  shall  have  at  least  4iu.  flange,  and  that  wherever  the 
tracks  are  laid  upon  public  roads  the  space  between  the  rails 
and  for  at  least  15in.  outside  of  them  shall  be  either  paved  or 
macadamised  so  as  to  secure  a  good  road-bed. 

Obituary. — We  regret  to  announce  the  death  of  Mr.  John 
Tasker,  at  the  age  of  70,  who  was  well  known  at  Sheffield  as  the 
pioneer  of  the  telephone  and  electric  lighting   industries  in 

that   town. We   also   regret   to   announce   the  death   (by 

suicide)  of  Mr.  Carl  Thomas  B.  Brain,  of  Helsby,  who  was  well 
known  in  electrical  circles  in  connection  with  his  system  of 
electric  traction,  at  which  he  had  been  working  very  hard  for 
many  years  to  the  injury  of  his  health.  Mr.  Brain  was  greatly 
respected,  and  his  death  comes  as  a  sad  shock  to  his  many 

friends  in  the  South  as  well  as  in  the  North. The  death  is 

also  recorded  of  Mr.  Thomas  Bird,  late  manager  of  the  General 

Electrolytic  Company's  works  at  Farnworth. On  Saturday 

last  Mr.  T.  B.  Grant,  of  the  firm  of  Bourne  and  Grant,  died  at 
his  London  residence  from  typhoid  fever.  Mr.  Grant  was  only 
thirty-three  years  of  age. 

The  Association  for  the  Improvement  of  Geometrical 
Teaching. — The  twenty-first  general  meeting  of  the  Association 
for  the  Improvement  of  Geometrical  Teaching  was  held  on  the 
19th  inst.,  Dr.  R.  Wormell,  the  President,  in  the  chair.  The 
report  of  the  Council,  proposing  the  continuation  of  the  Math'  ■ 
matical  Gazette,  and  the  treasurer's  report  were  read  and 
adopted.  Dr.  Larmor  (St.  John's  College,  Cambridge)  was 
elected  President  in  the  place  of  Dr.  Wormell,  who  retires,  the 
other  members  of  the  Council,  including  the  hon.  sees.,  R. 
Holmes,  M.A.  (The  Avenue,  St.  Margaret's,  Twickenham)  and 
C.  Pendlebury,  M.A.  (53,  (iuuterstone  road,  West  Kensington), 
were  re  elected.  Miss  M.  E.  Pickett,  Messrs.  G.  H.  Bryan,  F. 
J.  Butt,  W.  Callatly,  .1.  If.  Hooker,  T.  II.  Kirby,  R.  P.  Muir- 
head,  and  T.  W.  Palmer  were  elected  members  of  the  Asso- 
ciation. After  the  elections  Mr.  E.  M.  Langley  gave  some 
geometrical  notes,  and  Mr.  <!.  E.  Ileppel  read  a  Taper  on 
"Algebra  in  Schools."  After  an  adjournment,  Dr.  Larmor 
took  the  chair,  and  Papers  were  read  by  Lev.  C.  Taylor,  I>.1». 
("  The  A.I.G.T.  Syllabus  of  Geometrical  Conios ") and  l!ev.  J.  J. 
Milne  ("The  Conies  of  Apollonius"),  and  Prof.  Lodge  gave  some 
notes  mi  Mensuration.  Interesting  di-ciissions  followed  these. 
All  communications  with  respect  to  the  Mathematical  Ga  etU 
should  bo  addressed  to  the  Editor,  10,  Adelaide-square,  Bedford. 

Accidents.  < In  Friday  last  there  were  explosions  at 
Eastbourne  and  Rochester.  At  Eastbourne  a  large  iron 
cover,  weighing  over  half  a  hundredweight,  was  blown 
into  the  air.  As  to  the  eauso  of  the  accident,  it  is  stated  thai 
ono  of  the  men  of  the  Electric  Light  Company  was  engaged  in 
testing  a  piece  of  cable.  A  jointer  was  using  a  spirit  lamp  at 
one  end  For  the  pur] i  drying  the  cable  ends  before  test- 
ing, when  the  oxploRion  occurred  With  the  report  a  black 
Muni  e  i  med  from  the  box  for  a  Few  lei  mds,  and  thore  was  a 
strong  sin.  II  of  gas.  On  the  evening  ol  the  suuodayan  ex- 
plosion  ocourred  in  front  of  the  Guildhall  at  Rochester,  followed 
by  tin    lifting  up  and  Boattering  ol  the  Btopea  of  the  street 


pavements. — Major  Cardew  made  an  inspection,  on  Wednesday, 
of  the  scene  of  the  explosion,  in  the  presence  of  Mr.  Hurrell, 
electrical  engineer  and  Managing  Director  of  the  Chatham  and 
Rochester  Electric  Light  Company.  The  statement  of  Mr. 
Hurrell  is  to  the  effect  that  the  explosion  occurred  at  No.  7 
sub-station.  A  spark  had  been  found  playing  on  a  brick,  which 
had  fallen  on  to  the  high-tension  terminal,  and  on  to  the  iron 
tube  of  the  low-tension  main.  He  attributed  the  explosion  to  a 
faulty  gas  main,  the  gas  coming  into  contact  with  this  electric  arc — - 
Yesterday  morning  an  explosion  occurred  at  Dover  in  an  electric 
light  chamber. — Mr.  Edward  Evans-Lloyd  writes  to  The  Times, 
under  date  Bordeaux,  January  25th:  "It  is  hardly  necessary 
to  insist  on  the  dangers  incident  to  electric  currents  ;  but, 
having  been  a  witness  of  the  fatal  results  of  a  careless  manipu- 
lation of  the  machinery  in  connection  with  the  electric  tram- 
way here,  I  venture  to  send  you  a  short  account  of  what 
happened  in  Bordeaux  yesterday  afternoon.  It  seems  that  the 
telephone  wires  run  overhead  parallel  with  those  of  the  tram- 
way, and  that  during  certain  repairs  to  the  former  wires  they 
broke,  and,  in  their  fall,  became  entangled  with  a  horse  which 
was  drawing  a  carriage  in  one  direction,  and  with  another 
horse  in  a  cart  going  the  opposite  course.  The  result  was 
that  both  horses  were  killed  instantaneously,  as  well  as  four 
unfortunate  dogs  happening  at  the  same  moment  to  be  in  the 
street.  The  driver  of  the  carriage  received  an  alarming  shock, 
and  was  for  some  minutes  riveted  to  his  seat,  though  after  a 
time  he  recovered.  I  shall  not  soon  forget  the  pitiful  sight  of 
the  two  dead  horses  lying  at  the  side  of  the  Route  du  Medoe, 
the  victims  of  this  new  form  of  electrocution." 

Acetylene. — Our  esteemed  contemporary  the  Journal  of 
(las  Lighting  takes  exception  to  our  criticisms  last  week  with 
regard  to  the  premature  importance  which  is  being  attached, 
both  here  and  in  America,  to  the  electrical  manufacture  of 
acetylene.  We  print  below  the  remarks  of  our  contemporary 
upon  which  our  own  criticisms  of  it  were  based  : — 

The  event  of  the  past  week  for  the  gas  industry  was  the  introduction  of 
commercial  acetylene  as  a  carburetting  material  by  Prof.  Vivian  B.  Lewes, 
in  a  Society  of  Arts  Paper,  read  before  an  intensely  interested  and  appre- 
ciative audience  on  Wednesday  evening.  Whatever  may  be  the  future  of 
this  novelty,  its  appearance  in  working  dress  is  something  to  note  iu  these 
columns.  We  report  the  Paper  and  the  discussion,  and  comment  upon  the 
subject  at  length  elsewhere,  so  that  it  is  unnecessary  to  say  much  about  it 
here.  That  omnipresent  personage,  the  "  practical  man."  will,  of  course,  have 
a  -j 1  many  questions  to  ask  concerning  acetylene  as  an  enricher  of  gas 

>uch  as  whether  the  estimate  of  its  cost  is  correct,  what  it  is  capable  ol 
effecting  for  a  particular  make  of  common,  coal- gas,  whether  it  is  safe  to 
handle,  and  what  not.  Time  will  reveal  the  truth  in  regard  to  these  ami 
all  the  other  practical  points  that  suggest  themselves.  For  the  present, 
the  only  correct  attitude  to  be  taken  with  respect  to  Prof,  l.ewes's  Paper 
and  the  subject  dealt  with  therein  i-  that  of  high  and  warm  appreciation. 
Nobody  can  see  to  the  end  of  the  applications  of  commercial  acetj  lene  ; 
but  it  must  be  freely  conceded  to  have  made  its  how  in  England  in  admi- 
rable style  under  the  skilful  chaperonage  of  unimpeachable  scientific 
authority.  Acetylene,  if — or  rather,  we  should  say,  when — it  becomes  an 
article  of  commerce,  may  lie  expected  to  interest  a  far  wider  circle  than 
that  of  tin-  followers  of  the  gas  industry.  There  is  a  great  fascination 
about  the  remarkable  substance,  carbide  of  calcium,  from  which  it  is  pro- 
duced ill  a  state  of  almost  perfect  purity  by  the  simple  addition  of  water. 
First    prepared  one    of    the    innumerable    products    of    experimental 

chemistry    which,   according   to   the   witty   American   doctor,      a  - 
good     for  anything,    and    smell  abominably,"   it    has  awaited   its  time  to 
he  born  again  in  the  fiery  matrix  of  the  electrical  furnace,  and  now  bids 
fair  to  tied  ■>  place  among  the  accessories  of  modern  industrial  life.      Such 
i-,  the  v.i\   of  in, or     gropings  into  tie-  secret    laid  up  for  him  in  the 

mighty  scheme  of  things  which  we  call  our  world.     Fust  the  toy,  then  the 

tool.     First   the  seeming  aimless  curiosity  of  the  searcher,  then  thi 
iii  --■  l  lib. no   't   the  technician,  and  the  directin   ,  economi 
the  man  of  business.     And  the  result   i    always  tin-  Bame     thai  ■.    i 
when   the  ways   and   means  have  been  rightly  chosen  and  U  ed,  there  is  a 
more  or  less  pen  eptible  addition  to  the  '  unearned  increment     •<<  comfort 
and  cheaj  munity,  hardlj  anybody  knows  how 

or  why. 

Our  contemporary  also  has  a  lengthy  article  entitled  "Oas  of 
240-Candle  Power  \  Sensation!"  under  which  startling  title 
it  deals  more  fully  with  this  acetylene  question.  Tltis  ait  tele 
is  too  lengthy  to  reprint  in  full,  bul  the  following  quotation 
from  it  may  servo  to  indicate  its  nature: — 

1 1  m  a  dramal  ii  di  ■■  ■  ■  •  I  of  Prol  I  ewe  lit  t  le  plot  when  he 
applied  i  light  Bret  to  a    ingle  open  Rat  Same  but  u«  i  group 

oi  to  c    imiltu  i  m  net     i  i"  ople  i  m  foi  the  in  -i  tune,  in  i 

theinten  bIj  brilliant,  white,  and  tolid  looking  flame  of  burning  pure  aoet] 
letv  L  indeed  a  flame  to  wonder  al  Nothing  like  it  ever  before  came 
v,  ii  hm  the  I  on    f  a  ga    man  »gei , oi  da    led  t  he  »isioi  ebrist 
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THE    WALKER-WILKINS    BATTERY,    AND 
OTHERS. 

I;V    w.    it.    COOPER,    M.A. 

The  public  are  occasionally  awakened  by  the  daily  press  to  a 
sense  of  the  great  advances  made  by  science,  and  are  given  a 
glimpse  of  some  invention,  or  discovery,  which  is  to  revolu- 
tionise all  our  present  ill  advised  methods,  and  there  is  opened 
up  to  the  imaginative  a  vista  which,  though  perhaps  not  ter- 
minating in  perpetual  motion,  contains  a  few  problems  more  or 
less  closely  allied  to  it.  According  to  the  Birmingham  Post  we 
are  just  at  present  on  the  eve  of  such  a  revolution.  A 
battery,  using  far  cheaper  chemicals  than  hitherto,  has  been 
invented,  which  will  be  welcomed  by  those  requiring  motors  up 
to  two  or  three  horse-power,  which  will  transform  the  lighter 
trades,  and  bring  about  a  vast  change  in  domestic  lighting. 
But  most  of  us  are  destined  to  be  disappointed. 

It  is,  then,  with  some  interest  that  we  turn  to  Prof.  Jamie- 
son's  report  on  the  Walker-Wilkins  Patent  Non-Polarising 
Voltaic  Battery,  to  which  the  above  refers.  The  figure  repro- 
duced gives  some  idea  of  the  construction  of  the  cell.  A  split 
cylinder  of  zinc,  in  a  solution  of  caustic  potash,  is  supported  in 
a  porous  pot,  and  this  is  contained  in  an  outer  perforated 
vessel.  The  space  between  the  two  is  occupied  by  a  perforated 
nickel  cylinder  forming  the  negative  plate,  which  is  packed  on 
the   inner  side   with  powdered  carbon,  and  on  the  outer  with 


de  View. 


Vertical  Section. 


granular.  The  potash,  after  passing  through  the  porous  pot, 
permeates  through  the  carbon  and  drains  off  into  the  earthen- 
ware stand,  the  internal  circuit  being  completed  by  the 
moistened  carbon.  The  E.M.F.  is  about  L4  volts,  and  the 
internal  resistance  is  low. 

If  any  cell  is  to  be  used  for  the  supply  of  current,  it  should 
be  more  or  less  free  from  polarisation  and  local  action  of  high 
E.M.F.,  of  low  internal  resistance,  simple,  compact  and 
cheap.  This  cell  certainly  does  not  appear  to  suffer  much 
from  polarisation ;  but  it  is  not  so  free  from  it  as  the 
well-known  Edison-Lalande  battery,  consisting  of  zino, 
caustic  potash,  and  copper  oxide,  the  last  acting  in  the  double 
capacity  of  negative  plate  and  depolariser.  In  the  Walker- 
Wilkins  cell  no  mention  is  made  of  manganese  peroxide, 
or  other  oxidising  body  of  that  nature,  depolarisation  being 
effected  simply  by  atmospheric  oxygen.  The  use  of  the  atmo- 
sphere for  this  purpose  is  no  new  principle.  It  was  employed 
in  a  cell  (described  in  The  Electrician,  Vol.  I.,  1878),  which 
consists  of  a  porous  pot  containing  zinc  in  caustic  potash,  the 
negative  plate  being  merely  silver  wire  wound  round  the  out- 
side of  the  pot  and  freely  exposed  to  the  air.  In  the  present 
cell  such  free  exposure  appears  to  be  very  much  reduced. 
Probably  the  depolarisation  is  largely  due  to  air  previously 
absorbed  by  the  carbon,  aud  it  would,  therefore,  be  expected 
that  polarisation  would  increase  after  the  first  charge  or  two 


had  been  exhausted.  If  a  Leclanche  cell  is  short-circuited  by 
a  resistance  of  10  ohms  until  the  current  falls  to  half  its 
original  value,  and  is  then  recharged,  it  will  be  found  to 
polarise  far  more  rapidly  ;  not  necessarily  from  exhaustion  of 
the  manganese  peroxide,  but  from  accumulation  of  free 
hydrogen  in  the  carbon,  where  there  is  little  remaining  with 
which  it  can  readily  combine.  It  is  easy  to  see  that  this  may 
take  place  with  some  solid  depolarisers.  Ueferring  to  Prof. 
Jamieson's  tests,  it  may  be  observed  that  the  cell  considered, 
when  once  polarised,  does  not  recover  very  readily,  a  result 
which  might  be  anticipated. 

Two  conditions  should  be  fulfilled  by  a  depolariser  in  order 
that  it  may  be  efficient.  These  are  :  (1)  the  surface  exposed 
to  action  should  be  large;  (2)  its  chemical  activity  should  be 
considerable.  The  first  condition  is  here  well  complied  with, 
whereas  in  the  ordinary  forms  of  Leclanche  cell  the  carbon  and 
manganese  peroxide  are  much  more  restricted. 

Passing  on  to  the  second  condition,  we  see  that  the  chemical 
action  should  be  such  that  energy  is  thereby  added  to  the 
circuit.  This  is  clearly  seen  to  be  the  case  in  the  Daniell  cell, 
the  E.M.F.  of  which  is  higher  than  that  of  the  simple  zinc- 
copper  couple.  In  both  cases  zinc  sulphate  is  formed,  but  in 
the  one  copper  sulphate  has  to  be  broken  up,  and  in  the  other 
sulphuric  acid  in  the  final  reaction  ;  but,  as  the  former  is  the 
more  readily  broken  up,  the  E.M.F.  is  increased  by  an  amount 
corresponding  to  the  difference  in  the  heats  of  formation  of 
these  two  bodies.  If  an  ordinary  Leclanche''  cell  be  filled  up 
with  a  solution  of  caustic  potash,  instead  of  sal  ammoniac,  an 
E.M.F.  of  about  L4  volts  is  obtained  ;  but  if  copper  oxide  is 
substituted  for  [the  negative  plate,  as  in  the  Edison-Lalande, 
the  E.M.F.  is  only  about  075  volt.  This  is  another  instance 
of  the  effect  of  a  depolariser.  Manganese  peroxide  gives  up  its 
oxygen  more  readily  than  copper  oxide,  and  hence  more  energy 
is  available  in  the  circuit.  If  there  were  such  a  body  as 
peroxide  of  copper  that  could  be  used  in  place  of  the  cupric 
oxide,  the  E.M.F.  of  the  Edison-Lalande  would  be  greater.  A 
depolariser  should,  if  possible,  be  of  an  endothermic  nature. 

The  local  action  in  the  Walker-Wilkins  cell  is,  of  course, 
very  small,  as  it  always  is  where  potash  is  employed  as  the 
electrolyte.  It  is,  therefore,  in  many  ways  suitable  as  a 
source  of  electricity.  But  the  cell  is  by  no  means  as  simple 
in  construction  as  could  be  wished,  and  the  use  of  nickel 
as  the  negative  plate  must  materially  increase  the  cost  of  a  cell 
which  in  any  case  would  not  be  a  cheap  form.  The  only  corre- 
sponding advantage  appears  to  be  a  much  higher  E.M.F.  than 
that  of  the  Edison-Lalande. 

At  the  conclusion  of  the  report  the  opinion  is  expressed  that 
the  cell  "  will  prove  very  serviceable  for  driving  electro-motors, 
for  electric  lighting,  and  for  electro-deposition  of  metals  "  ;  but 
this  is  followed  by  the  limitation — "wheie  engines  and 
dynamos  are  not  available. '  Owing  to  the  somewhat  wide 
distribution  of  the  latter,  it  appears  doubtful  whether  this  cell 
will  achieve  much  greater  success  than  its  predecessors. 


THE   HAGEN  ACCUMULATOR   LINE.* 

On  January  7.  1895,  the  electrical  tramway  at  Hagen  (West- 
phalia), worked  by  copper-zinc  accumulators,  was  opened  in  a 
driving  snowstorm.  The  opening  trial,  run  on  a  portion  of  the  line 
full  of  curves  and  inclines,  came  off  in  a  most  satisfactory  manner, 
although  the  speed,  on  account  of  the  unfavourable  condition  of 
the  rails  and  weather,  hardly  reached  more  than  8—9  kilometres 
(5— 5j  miles)  an  hour.  The  normal  speed  at  which  the  cars  should 
run  on  that  portion  of  the  line  now  completed,  the  "  Kiickelhausen- 
Mark t- Hagen  "  portion,  which  is  3"125  kilometres  (two  miles)  in 
length,  is  12  kilometres  (7.'  miles)  an  hour  ;  the  greatest  speed 
allowed  l>y  the  authorities  is  15  kilometres  (9"3  miles)  an  hour. 
The  gauge  of  the  line  is  lm.  (3  28ft.),  the  sharpest  curve  has  a 
radius  of  15m.,  and  the  steepest  incline  is  4  per  cent. 

I  >f  the  five  cars  already  finished,  one  is  to  lie  run  on  the  "  Hagen- 
Eckesey "  portion  of  the  line,  which  is  to  ho  opened  on  \pnl  let. 
The  cars  are  constructed  to  carry  26  passengers  (12  sitting  and  14 
standing).  Each  car  has  one  motor  of  15  H.P.  maximum  OUtpQt, 
and  carries  S8  cells  under  the  seats. 


*  Abstract  of  au  article  by  C.  P,  KeUluianii,  in  the  Elckt 
Zeilichrif 


390 


THE  ELECTRICIAN,  FEBRUARY  1,  1895. 


The  accumulators  are  of  the  well-known  Waddell-Entz  type ; 
each  cell  has  seven  negatives  and  sis  positives,  measuring  205ram. 
(8-07in.)  l>y  110mm.  (4 -33in.)  and  320mm.  (126in.)  high  ;  the  total 
weight  of  each  cell  empty  is  about  7  kilogrammes  (15 '41b.)  and  full 
about  14  kilogrammes  (30  Sib. ).  The  negatives  consist  of  a  fine  iron 
lace  network,  which  serves  to  carry  the  zinc  separated  by  charging 
from  the  solution  of  the  zinc  salt.  These  plates  have  on  each  side 
small  glass  pipes  which  serve  as  insulation  between  the  i»! 
different  polarity.  The  positives  consist  of  double-wound  spirals  of 
copper  wire  covered  with  finely-divided  copper  by  means  of  a 
special  process,  and  then  sewn  up  in  separate  woollen  bags. 

The  accumulators,  therefore,  resemble  in  many  points  those  of 
C'ommelin  and  Desmazures.  They  differ,  however,  materially  and 
advantageously  from  these,  because  the  voltage  at  the  terminals 
falls  very  slightly  when  using  a  strong  current.  The  E.M.F.  of 
each  cell  is  085  to  0'88  volts.  The  normal  capacity  is  : 
the  maximum  is  300  ampere-hours.  The  efficiency  is  independent 
of  the  degree  of  the  discharging  current. 

At  my  request,  says  Herr Feldmann,  one  of  the  patentees,  Herr 
Kntz,  short-circuited  three  cells,  which  had  already  done  one 
journey,  in  series  through  an  ampere-meter,  by  means  of  two 
copper  wires  of  3mm.  diameter  in  parallel.  After  the  wires  had 
obtained  their  final  temperature  the  deflection  on  the  ampere-meter 
remained  almost  constant.  The  discharge  current  was  400  amperes 
for  40  minutes.  The  voltage  at  the  terminal  of  one  cell  was  still  0'5 
after  20  minutes,  and  the  E.M.F.  immediately  after  disconnecting 
rose  again  to  0'85  (measured  by  a  Weston  voltmeter). 

In  Hagen  one  battery  charge  should  be  sufficient  for  33  car- 
kilometres.  The  weight  of  a  battery,  inclusive  of  the  wooden  box, 
is  1 -4  tons,  and  that  of  a  loaded  car  about  7  tons. 

The  motors  only  act  on  one  axle,  the  other  running  free.  The 
transmission  takes  place  by  one  set  of  tooth  wheels,  whose  ratio  is 
5  to  1.  The  motors  are  shunt-wound,  the  shunt  winding  being 
run  oft' 12  cells.  The  five  12-c.p.  lamps  for  the  cars  (two  in  front' 
and  three  inside)  are  supplied  from  this  small  battery,  so  that  the 
lighting  is  not  influenced  by  the  speed  of  the  car. 

The  remaining  70  cells  are  joined  in  four  parallels  for  starting, 
and  are  then  connected,  first  in  two  parallel  series,  then  all  in  series. 
This  is  effected  by  an  eight-stop  regulating  switch.  On  starting,  the 
driver  moves  the  switch  from  the  position  0  to  2,  when  we  have  four 
rows  in  parallel,  then  gradually  to  3  (two  series  in  parallel),  and  to  4 
(four  rows  in  series).  Position  4  is  for  normal  speed.  Jn  positions 
5  and  0  resistances  are  put  into  the  shunt  circuit.  Position  1  is  to 
put  the  brake  on  the  car,  which  works  extraordinarily  well,  as  the 
momentum  of  the  car  is  used  to  charge  the  accumulators.  Braking 
was  done  several  times  in  half  to  one  length  of  the  car,  without  the 
reserve  chain  brake  or  sand  scatterer  being  used.  The  action  of 
the  electrical  brake  allows  of  running  down  the  inclines  in  Hagen 
without  the  speed  exceeding  15  per  cent,  of  the  normal.  The 
charging  current,  however,  goes  up  to  from  200  300  amperes,  and 
experience  must  show  if  electrical  braking  is  in  accord  with  the 
precautions  otherwise  necessary  in  charging  the  cells. 

The  charging  station  is  erected  on  ground  belonging  to  the 
Akkumulatorenfabrik.  ( In  one  wall  there  is  the  switchboard,  and 
on  the  opposite  wall  the  rails  for  the  five  cirs  already  finished.  In 
front  of  the  switchboard,  at  the  same  level  as  the  floor  of  the  cars, 
stands  the  battery  to  be  charged,  each  set  of  4t  cells  in  a  ,■, 
box.     Under  th  m    i  ioils  of  wan., 

|     I    C  ill,  aod 

finished  al    I    volt.     In  ordi  c  I i 

circulation  of  the  el  tre  h  ated  up  to  aboul  50°C. 

In  front  of  the  charging  table  is  a  stage  which  can  be  moved  ai 
right  angles  to  th  i  side  walls,  and  provided  with  hauling  and  load- 
in-,  apparatus,  which  can  be  worked  by  hand.     The  car  whic 

be  unloaded  and   reloaded    is    broughl   on  t.,  I  he  last    rail,  then   the 

movable  tabic  of  the  stage  is  brought  up  tn  ill,  the  car 

by  turning  a  handle,  irons  of  the  latter  is 

on  a  level  unli  th  ■  lower  corner  of  the  battery.      Then,  by  turning 
'   lecond  handle,  the  connecting  chain  lying  between  the  guiding 

angle   irons   moves   away    from    the   car    and    dl  I        the   di 

battery,  which  is  fa  tened  to  it  by  a  hook,  with  it.     [n  a  similar 
1,1 " r  the  charged  battery  is  placed  under  the    lats  of  the  car. 


AN  AMERICAN  CENTRAL  STATION  DYNAMO. 
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stitution of  lai 
driven  type 
'  ill)   <>•    led   to  i,,  Iii     i  that  th     direct  driven  uml 

!  (veil         1,1,1,  ,     ,  |      ,      old-style 

From  the  J  II 


machine.  The  very  high  speeds  that  have  been  common  wi... 
bi-polar  generators  have  given  rise  to  serious  losses  of  energy  in 
belts,  to  expense  in  belt  maintenance,  to  trouble  with  bearings, 
..nil  other  additional  features  tending  to  cause  the  cost  of  main- 
tenance and  operation  to  assume  a  relatively  large  figure.  In  addi- 
tion  to  this,  the  belt-driven  generator  tikes  up  a  great  deal  of 
room,  and  in  large  cities  space  is  exceedingly  valuable.  In  many 
cases  where  the  plant  is  already  established,  the  purchase  of  addi- 
tional land  to  Keep  pace  with  the  growth  of  the  plant  is  practically 
out  of  the  question,  on  account  of  the  excessive  cost  involved. 
The  direct-driven  unit  occupies  comparatively  little  space  when 
coupled  to  engines  of  the  vertical  type.  Another  advantage  is 
that,  by  the  introduction  of  the  direct-driven  generator,  larger 
units  may  be  employed,  and  a  consequent  lessening  of  the  number 
of  dynamo  tenders.  The  general  rule  governing  the  size  of  the 
unit  is  that  they  should  be  as  large  as  possible,  and  so  divided  that 
the  stopping  of  any  one  of  them  will  not  prevent  the  balance  from 
giving  the  normal  output  of  the  station.  The  general  practice  in 
the  use  of  these  large  units  is  to  c  tuple  a  generator  on  each  end  of 
the  shaft  of  a  vertical  triple  expulsion  engine,  which  is  driven  at  a 
speed  varying  from  !7-_>  revolutions  for  the  100-kilowatt  to  !»0  revo- 
lutions for  the  800-kilowatt  generator.  The  number  of  poles  in 
the  generator  varies  from  eight  in  the  smaller  size  to  16  in  the 
larger  size. 

A.  400-kiIowatt  generator  is  the  favourite  unit  with  many  of  the 
managers  of  1  irge  central  stations.  An  average  sized  engine  for 
driving  two  of  these  generators,  one  on  each  end  of  the  shaft,  is 
about  1,300  i  H.P.,  thus  leaving  a  small  surplus  power  over  what  is 
actually  required  to  drive  the  generators  at  full  load. 

The  general  features  of  construction  followed  in  all  sizes  of  this 
style  machine  are — 

First,  The  frames  and  pole  pieces  are  cist  from  a  special  grade 
of  soft  steel,  possessing  the  highest  magnetic  permeability. 

Second.  The  armatures  are  so  constructed  that  currents  of  air 
constantly  circulate  through  core  and  wii.dings,  providing  thorough 
ventilation  for  the  purpose  of  keeping  down  the  temperature  "of 
the  armature  to  as  low  a  point  as  possible,  the  machines  in  general 
being  designed  for  a  very  small  rise  in  temperature  when  operated 
at  full  load,  the  limit  on  standard  machines  being  40'C.  rise  above 
the  surrounding  air  after  a  continuous  run  of  ten  hours. 

Third.  The  winding  of  the  armature  consists  of  straight  copper 
bars  c  nnected  directly  to  the  commutator  bars,  which  are  situated 
on  the  two  ends  of  the  armature.  In  other  words,  a  portion  of  the 
winding  itself  is  used  for  the  commutator. 

In  order  that  the  general  reader  may  get  a  fair  idea  of  this  type 
of  machine,  we  give  a  more  detailed  description  of  the  400-kilo- 
watt  machine,  as  follows  : 

77m  Frame.— This  is  made  of  a  special  grade  of  cast  steel,  and 
for  convenience  in  handling  is  cast  in  halves;  on  the  lower  half 
are  cast  projecting  lugs,  or  feet,  for  supporting  the  frame  on  the 
foundation. 

The  pole  pieces,  twelve  in  number,  are  cast  separately  from  the 

frame,   and  both  they  and  the  latter  are   carefully  faced  where 

they  arc  to  be  bolted  t    -ether,  so  a-   I  i   ensure  as  nearly  a  perfect 

contact  as  possible.     The  field  spuds  are  made  up  separately  from 

tne  r  '  wound  on  a  shell  in  much  the  same  manner 

l   is  «..und  ...i  a  spool,  and  is  slipped  over  the  pole  piece 

I  be  latter  is  b  .bed  en  to  the  frame       \::,  i  being  placed  in 

.'•  in, lings  arc  all  connected  together  in  such" a  manner 

as  to  cause  the   pole   pieces  to  become   .alternately  north   and  south 

Ml  these  machines  for  central  station  work  arc  what  are 

known  as -shunt  machines,  no  attempt  being  made  to  make  them 

as  il  has  been  found  in  actuafpractice  that  managers 

oi  central  stations  prefer  t  i  have  the  machines  bo  that   they  can 

onlj  be  regulated  by  hand.     Brushes  are  carried  by  a  large  yoke, 

which  is  supported,  in  the   ion  kilowatt   machine,  by  lugs  fastened 

on  the   frame,  and  proper   mechanism   is  attached  so' that    the  yoke 

rotated  to  permit  of  simultaneously  adjusting  the  brushes 
al  the  in  utral  points,     \\  hen  assembled  in  'position  the  door  space 

I   is  37in.  lengthwise  by  I81in.  in  width,  the  diameter  .  f 

1   bi  ni  ■   I.. i,n,  and  the  height  above  the  floor  line 

I07in.,  and  its  approximate  weight  i-  54,4001b  ,  while  its  output  is 

2,960  amperes  at    L35  volts.     Tic  diameter  of  the  engine  shaft 

where  il  carries  the  armature  is  Win.      The  armature  is  forced  on 

1,1  the     hill,  the  e  .re  of  the  armature  being  just  enough  smaller  to 
make  a  gi  od  forcing  fit,  and  after  it   is  In  ,,  n  [S  keyed  up 

:    to  practically  bei    mi  .1  put  of  the  shaft. 

'I'l:     hub  of   Hi.    am  ature   i  ■  made  ..f  :v  fine 
qualitj  i                                         ;  a-  periphery  of  which  is  mounted 
the  spidi  i   I  i                             mature,  which  is   made  .  f  noil  in 
metal,   and   has   twelve  aims   which   dovetail  int..   th..  core,  tins 
ip  of  thin  slice'  iron  disc-  .         illy  in  ulated 
one  fn                                            ed    e\  ery    tin  ■  e   or   Four   inch,  a 
hall  an  inch,   for  the  purpose  "f   per- 
il  he   windings    and   core 

.   .    keopin     down   the   temperature.     The   armature   in   motion 

intetlling     like    a    centrifugal    fan,    causing    the    air    to    be 
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forced  from  the  interior  towards  the  exterior  through  these 
ventilating  duets.  Were  it  not  for  this  feature  the  output  of  the 
armature  would  necessarily  he  considerably  reduced,  owing  to  the 
rise  in  temperature.  The  windings  are  made  up  of  heavy  copper 
bars,  which  are  increased  in  depth  <>u  the  ends  of  the  armature  o> 
form  what  are  known  us  faee  commutators,  and  are  spaced  about 
one  eighth  of  an  inch  apart  by  means  of  wooden  spacing  Mucks, 
BO  as  to  admit  of  a  circulation  of  air,  while  the  bars  forming 
the  commutator  are  carefully  insulated  from  each  other  by  mica. 
The  body  of  the  armature  is  very  carefully  insulated  with  alter 
nate  layers  of  mica  and  tough  piper  to  a  thickness  of  about  one- 
eighth  of  an  inch,  and  the  bars  themselves  are  very  carefully 
insulated  before  being  placed  in  position,  so  that  double  insulation 
is  provided   throughout.      After  the  winding  of   the  armature  is 

completed,  it  is  then  carefully  bound  with  heavy  German  silvei 
wire  so  as  to  hold  the  windings  in  p  isition  :  then  the  commutator 

te  turned  off   true  and  smooth  and  the  armature  is  ready  to 

be  tested.  The  test  through  «hich  one  of  these  large  machines 
has  to  go  is  very  elaborate.  Careful  note  is  taken  of  the  tempera- 
ture of  fields  and  armature  during  and  after  a  ten  hours'  run,  and 
again  after  a  24  hours'  run,  and  readings  taken  of  the  voltage  and 
ampere  output  of  the  machine  every  few  minutes,  a  .  also  readings 
of  the  amount  of  current  it  takes  to  excite  the  fields.  Should  any 
fault  develop  during  the  test,  the  machine  is  stopped,  and  the  fault 
n  m(  died  and  the  test  started  over  again,  and  is  continued  until  the 
machine  meets  the  specifications  in  every  particular.  The  manu- 
facturers of  electrical  apparatus  are  continually  striving  to  perfect 
their  methods  of  manufacture  so  as  to  produce  a  machine  which 
shall  be  free  from  both  mechanical  and  electrical  defects,  and  one 
in  which  the  purchaser  can  put  the  utmost  confidence.  Particularly 
is  this  the  case  with  large  units,  because,  if  anything  should  happen 
to  one  of  these  while  running  in  a  large  central  station,  it  would  be 
known  to  many  and  would  do  much  to  injure  the  reputation  of  the 
manufacturer. 

Last,  though  not  leas'-,  of  what  in ij  be  said  in  favour  of  the  use 
of  these  large  units,  is  the  much  better  appearance  which  a  station 
has  that  is  equipped  with  these  over  one  having  a  multitude  of 
small  machines  running  from  a  counter  shaft  with  the  attendant 
noise  and  confusion  incident  to  sueh  a  system.  We  have  not  en- 
tered, to  any  extent,  on  technical  reasons  for  the  adoption  of  these 
large  units,  mainly  because  technicalities  only  appeal  to  the  engi- 
neer. The  question  as  to  whether  or  not  a  station  should  adopt 
such  units  comes  down  largely  to  a  matter  of  dollars  and  common 
sense,  and,  as  both  of  these  are  on  the  side  of  the  large  direct- 
driven  unit,  we  may  feel  fairly  safe  in  assuming  that  now  that 
their  introduction  has  begun,  and  they  have  found  favour  with  the 
public,  it  is  only  a  question  of  time  when  all  of  our  large  stations 
wilt  adopt  them. 


SOME    CONTINENTAL    ELECTRIC    SUPPLY 
STATIONS.* 

My  three  weeks'  holiday  on  the  Continent  and  my  -visits  to 
several  central  stations  both  in  Belgium  and  Germany  have  not 
only  been  of  the  greatest  interest,  but  the  information  1  obtained  and 
the  many  departures  from  English  practice  I  saw  must  necessarily 
be  of  the  greatest  importance  to  me.  The  sameness  and  repetitions 
of  the  various  plants  that  one  meets  in  English  central  stations 
cannot  be  said  of  those  I  visited  abroad,  everyone  of  which  has  some 
special  feature  of  its  own  and  entirely  different  systems.  Their 
n  and  general  arrangement  is  so  absolutely  different  to  any- 
thing one  sees  at  home  that  new  ideas  and  principles  are  to  be 
picked  up  at  every  electrical  works.  Every  German  manufacturer 
of  electrical  plant  appears  to  be  represented  by  a  central  station, 
which  gives  him  ample  opportunity  of  exhibiting  his  plant  and 
sundries  to  his  own  good  advantage  and  that  of  intending  customers ; 
in  fact  the  station  is  a  permanent  exhibition  for  the  contractors, 
who  are  constantly  adding  their  latest  improvement,  and  thus  keep 
,t  ions  up  to  date. 

E>ut  in  all  the  stations  the  same  principle  of  slow  speed  engines, 
low  tension  current,  water  tube  boilers,  jet  condensers,  and  no 
automatic  stokers  was  very  marked,  the  very  reverse  of  English 
practice,  with  high  speed  engines,  high  voltages,  and  high-pressure 
steam.  Only  at  Cologne  did  the  dynamos  generate  a  higher  pres- 
sure than  20o  volts,  and  this  was  the  one  station  I  visited  running 
on  the  high-tension  alternating  system,  although  the  remainder  had 
just  as  large  areas  to  supply,  and  which  in  England  would 
from  a  generating  station  with  1,000,  2,000,  or  oven  10,000  volts. 

The  worst  feature  of  Continental  electrical  work  is  undoubtedly 

use  wiring  and  street  lamp  connections.     It  is  a  common 

thin-  to  see  the  wires  in  houses  fixed  by  iron  staples,  or,  if  the  work 

is  supposed  to  be  done  extra  well,  silk-covered  flexible  wire  is  used 


*  Report  presented  to  the  Directors  by  Mr.  Q.  P.  Metzger,  electrical 
engineer  to  the  Bath  Electric  Lighting  and  Engineer™  ;  l  lompany, 


and  twisted  round  small  porcelain  insulators  screwed  into  the  walls 
and  ceilings.  Telephones,  bell  and  electric  light  wires  hang  round 
columns  and   porticos    like   spider  webs,  mixed   up   and  twisted 

together.  The  result  is  that  if  is  a  common  occuirence  to  see 
large  sparks  issue  from  a  bell  push. 

The  leading-ill  wires  to  the  street  arc  lamp  posts  hang  about  in 
mo3t  cases  like  festoons  in  a  most  unsightly  way,  the  only  feature 
(and  an  important  one)  in  I  heir  favour  being  that  the  lamps  cm  be 
lowered  for  trimming.  In  narrow  streets  the  lamps  arc  hung  in 
the  centre  of  chains  which  are  attached  to  two  houses  on  opposite 
sides  of  the  street,  and  in  one  case  I  noticed  a  large  market-place 
about  l."iOft.  square,  lit  by  two  arc  lamps,  which  were  suspended 
from  a  steel  wire  rope,  stretched  across  the  square  and  fastened  on 
one  end  to  the  platform  round  the  tower  of  the  municipal  building 
and  on  the  other  end  to  the  top  floor  of  an  hotel,  the  span  being 
at  least  200ft.  The  lamps  hung  ill  the  middle  of  the  steel  wire  on 
a  pulley,  and  to  trim  them  the  leading  in  wires  were  used  for  haul- 
ing the  lamps  into  the  hotel.  In  Brussels,  opposite  the  railway 
station,  there  are  eight  arc  lamps  about  30ft.  from  the  ground, 
illuminating  a  large  square.  The  lamp-posts  are  hinged  in  the 
middle,  and,  by  drawing  a  boll,  the  top  part  of  the  post  falls 
over  to  a  position  rather  leas  than  a  right  angle  to  the  base  of  the 
post  for  trimming  purposes.  These  and  many  other  instances  tend 
to  prove  that  practicability  is  more  the  rule  than  sightliness.  Earth 
leakages  must  abound,  and  the  absence  of  a  body  like  our  County 
ever  Council  is  taken  advantage  of  :  in  fact,  1  did  not  hear  of  wiring 
being  done  to  tire  office  rules.  And  yet  tho  stations  were  running 
splendidly,  and  had  been  doing  so  for  several  years,  in  one  case 
for  10  years,  without  any  serious  breakdowns  resulting  therefrom. 
A  short  description  of  those  I  was  able  to  visit  may  be  of  interest. 

. I niwerp.— The  station  proper  is  one  for  generating  a  high  pres- 
sure water  supply,  which  is  distributed  in  a  suitable  manner 
at  a  pressure  of  7001b.,  to  feed  turbines  in  the  sub-stations.  These 
drive  continuous-current  low-tension  dynamos  direct,  and  build- 
ings in  the  centre  of  the  road,  similar  to  our  cab  shelters,  indicate 
the  position  of  sub-stations.  They  are  started  up  as  the  load 
demands,  and  are  in  themselves  fitted  up  as  small  central  stations. 
During  light  loads,  the  current  is  distributed  from  accumulator 
sub-stations  into  one  network  of  mains.  The  exhaust  water  from 
the  turbines  flushes  the  sewers.  I  was  not  able  to  obtain  any 
figures  as  to  the  cost  of  working  this  system,  but  to  judge  from  the 
apparently  flourishing  state  of  affairs  and  the  general  appearance 
of  the  plant,  it  cannot  be  a  failure.  At  Frankfort-on-Main  a  simi- 
lar station  was  started  some  years  ago  ;  but  owing  to  its  small 
dimensions  and  the  scarcity  of  water,  as  compared  to  Antwerp,  it 
was  replaced  by  a  steam  plant. 

At  the  Exhibition  there  was  nothing  of  very  great  interest  or 
novelty  to  be  seen  as  regards  electrical  matters,  everything  being 
on  the  usual  Exhibition  style.  The  machinery  department  was 
well  filled,  and  some  tine  and  also  very  extraordinary  plant  was  on 
show.     All  power  transmission  was  done  by  electricity. 

Brussels.  — English  engineers  greeted  us  at  the  works,  the  Silver- 
town  Company  being  the  contractors.  The  distribution  of  current 
is  on  the  three-wire  system  with  accumulators.  Slow-speed  com- 
pound engines,  driving  moderate-speed  dynamos  by  ropes  in  such 
a  way  that  one  engine  drives  the  two  dynamos  necessary  for  the 
three-wire  system.  The  accumulators  supply  the  current  required 
for  light  loads. 

In  this  town  I  also  had  the  opportunity  of  seeing  traction  by 
electricity.  The  current  is  sent  into  the  overhead  wires  at  a  pres- 
sure of  500  volts,  and  an  earth  return  is  used.  The  cars  run  at  a 
speed  of  12  miles  an  hour,  chiefly  in  the  direction  of  Waterloo,  but 
as  soon  as  they  leave  the  town  proper  a  speed  of  10  miles  per  hour 
is  allowed.  A  six-mile  drive  on  the  electric  trains  after  one  is 
accustomed  to  horse  trams  is  quite  delightful. 

Cologne. — This  is  the  only  station  1  visited  the  working  of  which 
was  similar  to  our  English  stations.  The  water  works  and  electric' 
light  works  occupy  one  site,  and  practically  one  staff  works  them 
both.  Each  has  their  own  set  of  boilers,  but  only  one  battery  is 
used  at  a  time,  which  is  sufficient  to  run  both  works.  The  other 
battery  of  10  water  tube  boilers  is,  therefore,  spare. 

The  water  works  gives  her  neighbour  water  for  condensing  pur- 
poses, which  is  filtered  after  being  used,  and  sent  into  the  water 
mains  for  drinking  purposes.  The  pumps  are  worked  by  huge 
beam  engines,  magnificent  specimens  of  engineering  work  ;  but 
small  work,  especially  fitting  shop  tools,  are  driven  by  alternating- 
current  motors,  and  by  the  current  borrowed  from  the  electric 
wi  irks. 

Briefly,  the  two  concerns  work  hand  in  hand.  The  engine  house 
of  the  Cologne  Electric  Works  is  very  tine  indeed,  the  slow-speed 
engines  of  500  H. P.  (of  which  there  are  four)  coupled  direct  to 
alternators  doing  their  work  so  quietly  at  a  speed  of  96  revolutions 
per  minute.  Money  has  evidently  been  no  object  in  the  erection 
of  these  Works,  the  fittings  and  general  arrangements  being  of  the 
finest,  and  spare  plant  galore.  Any  one  of  the  four  engines  would 
run  their  present  top  load,  viz.  :  loo  kilowatts  (about  13,000  8-c.p. 
lamps)  at  a  pinch,  and  then,   besides  this,  they  have  a  complete 
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spare  battery  of  boilers,  as  already  mentioned.  About  L'O  h.p.  is 
taken  up  in  small  motors  (Brown-Boveri  type),  but  they  are  not  a 
success,  as  they  will  not  start  with  any  load.  1  tried  this  on  their 
fitting  shop  motor,  which  refused  to  move  unless  the  belt  was  on 
the  loose  pulley. 

The  secondary  current  in  the  houses  is  arranged  at  a  pressure  of 
72  volts,  the  idea  being  to  be  able  to  run  two  arc  lamps  in  series  off 
this  pressure,  as  German  arc  lamps  work  theoretically  at  36  volts. 
I  could  not  discover  how  the  arrangement  worked  in  practice.  The 
contractors  evidently  reap  the  chief  benefit,  as  they  practically  have 
the  monopoly  for  supplying  the  transformers.  The  transformer 
losses  woik  out  at  35per  cent,  per  annum  worse  than  ourBath  record. 
The  only  figure  I  could  obtain  as  regards  the  cost  of  coal  per  unit 
was  that  it  amounted  to  almost  half  the  total  expense  for  generating 
a  unit.  This  applies  also  to  the  remainder  of  the  stations  I  saw° 
I  left  Cologne  greatly  impressed  with  the  magnificence  of  the 
central  station,  and  ventured  to  hope  that  the  quantity  of  spare 
plant  was  not  due  to  non-reliability  of  the  working.  They  were 
certainly  on  the  safe  side. 

Dvsseldorf.—  Here  I  saw  another  continuous-current  station,  but 
worked  on  entirely  different  lines,  also  with  the  object  of  being  on 
the  safe  side.  Slow-speed  engines  were  coupled  direct  to  the 
dynamos,  which  charged  accumulators  in  various  sub-stations  in  the 
town.  No  lighting  whatever  is  done  direct  from  the  machines  but 
from  the  accumulators.  The  station  is  situated  about  two  miles 
from  the  town,  and  to  light  up  the  engine  room  when  the  engines 
are  shut  down  the  current  is  brought  back  from  a  sub-station 
through  the  cables  used  for  charging.  The  station  and  plant  is 
beautifully  got  up  and  a  regular  German  Corporation  job. 

Frankfort.— We  arrived  here  after  a  drenching  trip  up  the 
Rhine,  and  immediately  went  for  the  central  station.  This  is  still 
building,  and  no  admission  was  granted.  The  Corporation  have 
been  considering  the  electric  light  question  too  long,  and  the  result 
is  that  there  are  about  eight  central  stations  driven  by  gas  engines, 
all  of  the  ".  Otto  "  type.  As  the  authorities  will  not  allow  anybody 
but  themselves  to  lay  electric  cables  in  the  streets  the  public  were 
obliged  to  confine  themselves  to  small  districts  for  supplying  them- 
selves and  their  neighbours  with  current.  Thus  the  "thicket 
centres  have  their  own  supply  on  the  low-tension  and  accumulator 
system,  and  as  the  stations  are  very  nicely  fitted  up  and  with  a  look 
about  them  that  they  have  come  to  stay,  the  Corporation  have  a 
poor  look  out  for  the  supply  of  current  to  the  best  quarters,  and 
those  likely  to  be  the  largest  and  best  consumers. 

I  was  told  that  the  Corporation  station  will  eclipse  all  other 
German  stations,  and  all  manner  of  new  things  will  be  introduced 
to  the  electrical  world.  We  then  made  our  way  to  a  suburb  of 
Frankfoit  called 

Boch-tiheim,  which  abounds  in  factories.  Pleasure  resorts,  larce 
shops  or  places  of  amusement,  are  altogether  unknown  there,  so 
that  the  supply  of  electricity  for  lighting  purposes  was  a  minor  con- 
sideration when  a  central  station  was  contemplated,  but  a  cheap  and 
stmplesystem  of  current  for  electromotorwork  was  an  absolute  neces- 
sity if  a  station  was  to  be  built  at  all.  Ordinary  low  tension  or  three- 
wire  system  was  out  of  the  question,  on  account  of  a  space  for  the 
Btation  within  the  township  being  unavailable.  The  site  of  the 
station  is  outside  the  town,  and  Lahmeyer  and  Co. 'a  combined  mul- 
tiphase continuous-current  system  overcame  the  difficulties,  and 
united  the  local  conditions  and  requirements  admirably.  The  mul- 
tiphase current  is  generated  at  a  pressure  of  80  volts,  and  passes 
then  into  the  step  up  transformers  placed  in  the  enoine  room  In 
these  the  pressure  is  increased  to  (iiiii  volts,  and  the  current  is  dis- 
tribute! t,,  the  van, .us  factories  at  th»t  pressure.  The  multiphase 
m,, tors  start  at  full  load  from  -1  h.p.  to  20  H.P.  ^together  the 
factories  of  Bockenheira  are  taking  300  e.h.p.  ,,f  multiphase  current 
from  the  station,  and  have   shut  down  their  own  steam  plants 

But  the  station  is  also  equipped  with  a  low  tension  continuous- 
current  plant,  which  supplies  the  small  amount  of  lighting  required 
and  also  the  small  motor  work  below  1  ii.  !•.,  charges  the  large  accu- 
mulators during  the  day  time,  and  also  excites  the  field  ma  : i 

the  multiphase  machines.  The  streets  are  In  electrically  by  arcs 
andineandesc  nts,  and  small  sub-stations  are  provided  with  en- 
tinuous-currenl  tep  up  tran  formers  to  make  up  the  drop  in  pres- 
""'''',      u  "  P-m.  the  station  is  shut  down  and  all  lighting  is  done 

""  ll"'  accumulators  until  the  Fa,  tories  con ince  worl  ins      Th  i 

:'!  ,l";"  '"  itr 'J  '  'mpact,  and  the  s3    em  an  ad able  one  for 

i,1"  '  '  "'  ;"i'i  :-  'I  ha  to  meet,  Uteraataj  ol  a  daj  or  two  in 
r  rankfoi  I  we  m  i  le  our  waj  to 

,  /;"'<".  The  town  swarms  with  electrii  lamp  -  and  although 
!'"'  hvc  central  I  itionsaro  owned  by  ac  unrany,  which  how.  »er 
'■'.   '"  P^  the   Corporation    10  per  cent,   ol  its  profits,  electric 

'■''ll has  undoubtedly  the   monopolj       No  buildei    think    ol 

*y,nfi  8M  i"l"  i  "•  his  new  .  and  il   i      oil  undi  i  I I  thai 

""'  ,"";i1"    "'"   »'"'1  eleotrio  light       Ti lectri.    li,  hi  company 

'  '  i"  '  Really  the    Ml, I  lektrioital    Ge  ell  i  Sail    and  « 

started  m  1884.  They  have  been  going  ahead  to  suoh  an  extent  that 
'"  ""•  Present  moment  205,000  16  a  p.  lam] ■,,.,  ted  to  the 


mam,  besides  1,500  H  p.  in  electromotors.  They  pay  a  dividend  of 
10  per  cent,  per  annum,  and  I  was  led  to  believe  that  any  earnings 
above  that  amount  go  to  the  Corporation.  As  this  body  already 
receives  10  per  cent,  the  remainder  of  the  profit  is  given  to  the 
stall  as  extra  salaries  or  bonuses.  Everything  is  on  a  huge  scale, 
especially  the  arc  lighting  rf  the  well-known  street  leading  to  the 
Imperial  Palace,  and  called  "  Unter  den  Linden  " 

This  is  a  boulevard,  and  three  rows  of  arc  lamps  in  parallel  with 
about  loO  lamps  in  each  row  give  a  wonderfully  fine  effect,  especially 
when  viewed  from  the  Friedrichstrasse,  which  is  about  the  centre 
of  I  liter  den  Linden.  All  these  arcs  are  run  two  in  series,  each 
lamp  taking  20  amperes,  so  one  can  imagine  the  size  of  the  cables. 
All  the  central  stations  are  on  the  same  principles,  have  the  same 
type  ot  plant,  and  feed  into  one  network  of  mains.  The  aggregate 
horse-power  of  the  whole  of  the  station  is  15,370. 

We  visited  the  station  in  the  Mauerstrasse]  where  there  are 
tour  engines  driving  eight  dynamos,  each  dynamo  giving  3  000  am- 
peres. The  dynamos  are  the  well-known  Siemens  machines,  with 
commutators  of  several  hundred  segments  6ft.  6in.  in  diameter,  and 
which  act  as  flywheels.  I  witnessed  the  switching  in  parallel  of 
two  machines,  and  the  whole  pre  cess,  with  one  engine  standing  idle 
running  her  up  to  full  speed  and  switching  in  the  dynamos  only 
took  20  seconds.  The  switching  arrangements  are  perfect,  and 
altogether  the  station  is  the  finest  I  ever  had  the  pleasure  of 
seeing.  A\e  also  visited  the  works  of  the  Allgemeine  Elektricitats- 
(xesellschaft  -where  3,500  hands  are  employed,  and  where  every- 
thing of  an  electrical  nature,  from  a  fuse  to  a  3,000-ampere  dynamo 
is  manufactured.  Wc  Slw  dynamo-building,  cable-making  in- 
candescent and  arc-lamp  manufacture,  instrument-making  from  a 
detector  to  the  most  delicate  dynamometer,  "  Stabilit "  iron  and 
brass  casting,  testing,  Arc,  which  was  of  the  highest  interest.  The 
day  we  stayed  in  the  factory  was,  indeed,  well  spent.  We  left 
Berlin  with  the  impression  that  one  can  never  leave  off  learning  in 
the  engineering  profession,  and  wended  our  way  as  happier  and 
wiser  men  to 

Hanoi; r,  which  boasts  of  a  very  compact  central  station,  de- 
signed and  constructed  by  Messrs.  Schuckert  and  Co.,  of  Number*. 
Two  3o0  and  one  550-H.P.  triple-expansion  slow-speed  vertical 
marine  engines  drive  three  very  large  continuous-current  machines 
direct  at  a  speed  of  120  revolutions  per  minute.  The  distribution 
of  current  into  the  town  is  on  the  three-wire  system  ;  but  unlike 
other  stations  of  this  kind,  one  dynamo  only  is  required  to  feed 
the  three  wires.  The  machine  pressure  is  200  volts,  and  the 
current  from  the  dynamos  is  fed  into  the  two  outer  conductors 
only,  whilst  the  pressure  and  current  in  the  middle  or  central  wire 
is  balanced  and  fed  from  accumulators,  which  are  also  lar^e  enough 
to  supply  the  current  to  all  wires  during  light  loads.  Like  other 
parts  of  Germany,  water  is  very  abundant  here,  it  being  found  at 
only  a  few  feet  from  the  ground  surface.  Jet  condensers  are  in 
use  and  the  water  is  purified  before  entering  the  boilers  by  a  very 
elaborate  water-softening  process.  Anthracite  coal  is  used  in  the 
boiler  furnaces,  but  I  could  not  discover  with  what  results 


FLEURIAIS'  ELECTRIC  LOG.* 

Much  has  been  heard  of  late  with  regard  to  the  electric  W 
devised  by  Hear- Admiral  Fleuriais,  and  the  following  description 
maybe  of  interest.  Admiral  Fleuriais  will  have  nothing  to  do  with 
logs  actuated  by  means  of  propeller-like  screws  ;  the  indications  of 
these,  he  says,  change  enormously  for  inappreciable  deformations 
ot  the  screw-blades,  which,  moreover,  it  is  almost  impossible  to 
restore  to  their  original  shape.  Again,  in  the  case  of  a  screw,  the 
angle  of  impact  of  the  water  being  very  oblique,  the  motion  of  the 
particles  is  very  rapid,  and  the  result  is  that  the  slightest  variation 

of  the  passive  resistances  has  a  great  effect  upon  the 

*' the  !"-     For  this  reason  Admiral  Khmriais  has  adopted  the 

1 ometer  type  of  van,-.     Recollecting  that   Mr.  Robinson  had 

experimental  proof  from  locomotive  trials  that  the  speed  of  trans- 

1:1 '  "'  ,'"'  centre  of  the  cups  is  alwaj  -    i  n  liblj  proportional  to 

edol  the  wind,   Admiral  Fleuriais  thought  il   possible  that 

this   law  would    remain    true    in   water,  .and    to   this   en, I    he    I 

-1"  experimi  nts  on  board  the  "  M  ,  >  ienne,    and  acourati  ■ 
'"'''  lll<'  f''"'1-     Admiral  Fleuriais  also  gave  up  the  idea  ol   placing 
t»e  moving  and  eleotrii  il  parts  ol   liia  apparatus  inside  wati 
boxos. 

In  the  firal  typo  ol  log  the  mill  M  (Fig.  I  I  earn,,!  a  spin  ,.,|l,  ,- 
one-hall  ol  it  being  copper,  and  the  other  half  insulating  ;  the  in 

buI ■•  mat  rial  used  boing  eithei  bom    i  \ 

spring   i;.  bared  at  the  end  pressed  on  this  wheel,  and  as  the  mill 

rotatedwa      ucci     ivelj  ntact  with  the  copper  and  the  insula 

toi       I  lie  bj  mi.    i:  was  connected  bj  mi  i  ilat,  d  wire  F 

to  the  negative  pole  of  a  battery  and  to  a  bell  on  the  ship:  the 

loin    /'/  .'.  .  .'■•„■,',„_ 
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return  circuit  being  via  the  hull  and  the  water.  When  the  log  was 
thrown  overboard  a  current  passed;  but  owing  to  the  small  con- 
ducting surface  exposed  to  the  sea  water  as  long  as  the  spring  R 
was  in  contact  with  the  insulator  the  resistance  of  the  circuit  was 
so  high  that  the  current  was  very  small.  When,  however,  the 
spring  K  pressed  upon  the  copper  conductor  C  the  whole  of  the 
metal  frame  of  the  log  was  in  circuit,  the  resistance  was  greatly 
reduced,  and  a  larger  current  flowed,  ringing  the  bell  on  board  ship, 
each  revolution  of  the  mill  causing  the  bell  to  make  one  stroke, 
and  by  means  of  a  sand  glass  these  strokes  were  counted.  Tn  the 
first  type  of  log  the  time  taken  by  the  sand  glass  to  empty  was 
almost  precisely  equal  to  the  time  taken  by  the  mill  to  make  ten 
turns  when  the  ship  was  going  at  the  rate  of  one  knot,  so  that  if  84 
strokes  were  made  by  the  bell  the  speed  of  the  ship  was  8 '4  knots, 
and  so  on.  The  tow  rope  consists  of  a  four-strand  cable,  one  con- 
sisting of  an  insulated  electric  conductor,  which  contained  seven 
thin  wires.  The  perfect  insulation  of  the  electric  cable  is,  it  will 
be  seen,  in  a  log  of  this  pattern  of  the  utmost  importance. 


Fio.  1. — Fleuriais  Electric  Log.     Early  Pattern. 

The  difficulties  of  counting  the  bell  strokes,  however,  foreseen 
by  the  inventor,  became  even  graver  than  he  had  anticipated  when 
high  speeds  were  attained.  Above  12  knots  it  was  impossible  to 
count  even  approximately  the  number  of  strokes.  This  led  Admiral 
Fleuriais  to  gradually  modify  his  device.  In  order  to  make  the 
apparatus  more  powerful  he  doubled  the  number  of  vanes,  using 
eight  cups  instead  of  four,  as  shown  in  Fig.  2.  The  central  por- 
tion of  the  axis  A  B  of  the  mill  M  is  provided,  it  will  be  seen, 
with  a  worm  which  engages  with  a  72-tooth  wheel,  which  carries  on 
its  axis  a  contact  maker,  D,  provided  with  three  conducting  pieces, 
upon  which  presses  the  silver  tip  of  the  spring  R,  which  is  along 
its  entire  length  well  coated  with  Chatterton.  The  end  of  the 
spring  is  connected  to  a  conductor  which  is  contained  in  the  in- 
terior of  a  rectangular  tube,  and  connected  to  an  insulated 
cable.  The  mechanism  of  this  type  of  log  is  enclosed  in  a 
bronze   box    with    holes   in    it    so    that    the    water    can   get  in, 


Fig.  2. — Fleuriais  Electric  Log.     Latest  Pattern. 


but  sheltering  the  mechanism  from  damage  by  contact  with 
marine  flotsam  and  jetsam.  By  the  advice  of  M.  de  Maupeou, 
Director  of  Naval  Construction,  two  bent  nukes,  L,  were  affixed 
to  the  log  to  cause  it  to  sink.  In  this  form  of  log  there 
is  one  bell  stroke  per  turn  of  the  mill,  and  a  speed  of  20  knots 
can  be  registered  with  ease.  The  log  has  been  tried  on  several 
warships,  the  "  Roland,"  the  "  Wattignies,"  the  "Dupuy  de  Lome," 
the  "Davoust,"  Ac,  Ac.  The  results  have  been  so  good  that 
Admiral  Fleuriais  is  in  hopes  that  his  electric  log  will  render 
unnecessary  the  recourse  to  measured-mile  trips  for  the  purpose  of 
ascertaining  contract  speed.  It  must  be  mentioned,  however,  that 
with  the  speeds  now  attained  by  cruisers  and  torpedo  boats — that 
is  to  say,  18  knots  and  more — the  log  comes  too  much  to  the  sur- 
face ;  so  much  so,  indeed,  that  the  cups  of  the  mill  are  often  out  of 
water.  It  would,  of  course,  be  possible  to  put  a  snout  at  the  end 
of  the  log  so  as  to  insure  a  constant  immersion  ;  but  in  practical 
navigation  such  a  course  would  have  many  inconveniences.  Admiral 
Fleuriais  is  still  at  work  perfecting  his  apparatus. 


THE  MUNICIPAL  CORPORATIONS  ASSOCIATION 
AND  THE  DRAFT  AGREEMENT. 

DEPUTATION  TO  THK  POSTMASTKR-t.KN  KUAI,. 

( In  Thursday  last  week  the  PoBtmaster-General  received  a  depu- 
tation from  the  Association  of  Municipal  Corporation!  in  reference 
to  the  draft  agreement  with  the  National  Telephone  Company. 
The  Postmaster-General  was  accompanied  by  Mr.  Spencer  Walpole, 
Secretary  of  the  Post  <  Mtice  ;  Mr.  J.  C.  Lamb,  C.B.,  C.M.G.,  of 
the  telegraph  branch  ;  Sir  Robert  Hunter,  solicitor  ;  and  Mr.  A.  M. 
Ogilvie  and  Mr.  Burrell,  private  secretaries.  The  deputation  con. 
sisted  of  representatives  of  the  following  corporations  :  Dover, 
Liverpool,  Leeds,  Norwich,  Nottingham,  St.  Helens,  Salford, 
Southport,  Wolverhampton,  and  York. 

SirSAMFEL  JOHNSON  (Town  Clerk  of  Nottingham)  said  that  Not. 
tingham  had  a  very  ample  instalment  of  telephones,  the  National  Tele- 
phone Company  having  been  established  there  for  many  years,  and  having 
now  about  1,200  or  1,300  instruments  working.  The  system  had  worked 
admirably  in  Nottingham,  and  they  had  no  complaints  whatever  to  make 
against  the  Company. 

Mr.  HARCOUKT  CLARE  (Deputy  Town  Clerk  of  Liverpool)  said  that 
their  primary  object  was  to  offer  on  behalf  of  the  Corporations  of  England 
a  respectful  protest  against  the  Post  Office  entering  into  the  contemplated 
agreement  with  the  National  Telephone  Company,  by  which  that  Company 
would  be  enabled  to  go  to  each  corporation  individually  and  ask  that 
corporation  to  give  its  sanction  to  the  exercise  by  the  Company  of  com- 
pulsory powers  over  property  and  over  streets.  Those  powers  ought  not  to 
be  conferred  on  any  company  except  accompanied  by  statutory  obligations 
with  regard  to  the  conditions  under  which  they  should  be  exercised,  and 
with  full  statutory  protection  to  owners  of  property  and  the  public  against 
the  oppressive  exercise  of  the  powers.  The  particular  paragraph  to  which 
he  referred  was  No.  11  of  the  Draft  Agreement,  which  stated  that : — 
"The  Postmaster-General  will  from  time  to  time,  at  the  request  of  the 
Company,  authorise  the  Company  to  exercise  within  any  exchange  area 
specified  by  the  Company  all  such  powers  of  executiug  works  (other  than 
works  under,  in,  upon,  over,  along,  or  across  any  railway  or  canal)  as  are 
conferred  upon  the  Postmaster-General  by  the  Telegraph  Acts  of 
1863  and  1878  ;  ami  by  Section  2  (but  not  by  any  other  section) 
of  the  Telegraph  Act,  1892."  When  the  late  Postmaster-General, 
Sir  James  Ferguson,  introduced  the  Bill  of  1892,  the  Council  of  the  Asso- 
ciation passed  a  resolution  to  the  effect  that  no  legislation  should  be  sanc- 
tioned which  proposed  to  authorise  the  exercise  of  statutory  powers  by  the 
licensees  of  the  Post  Office  until  the  conditions  under  which  the  works 
were  to  be  constructed  and  maintained  and  the  obligations  with  regard  to 
supplying  telephonic  facilities  to  the  public  had  been  defined  by  statute. 
They  had  maintained  that  principle  up  to  the  present  time,  and  they  still 
thought  it  the  right  one  to  follow.  Unfortunately,  the  Corporations  gave 
way  to  the  pressure  that  was  put  upon  them  not  to  oppose  the  P.ill  of  1892, 
on  the  conditions  that  the  corporations  should  have  an  absolute  veto 
against  the  exercise  of  any  powers  within  their  area,  and  that  if  they  did 
give  their  sanction  to  the  exercise  of  such  powers  it  should  be  subject  to 
such  conditions  as  they  might  think  fit  to  impose.  The  Association,  in 
their  communications  on  that  Bill,  gave  the  department,  he  thought,  very 
clearly  to  understand  that  they  strongly  objected  to  clauses  5  and  6  of  the 
Act  of  1892,  and  that  they  only  consented  to  withdraw  their  opposition 
provided  that  they  had  what  they  considered  the  power  of  rendering  the 
Act.  if  it  passed,  a  dead  letter,  so  far  as  they  were  concerned. 

The  POSTMASTER-GENERAL  said  that  was  not  the  view  of  all  the 
corporations,  for  he  understood  from  Sir  Samuel  Johnson  that  there  had 
been  cordial  co-operation  between  the  Corporation  of  Nottingham  and  the 
Company. 

Sir  SAMUEL  .!<  'IINSON  said  that  the  arrangements  between  the  Cor- 
poration and  the  Company  were  most  satisfactory,  and  there  had  not  been 
a  single  complaint  ;  but  the  Corporation  were  acting  under  a  private  Act 
of  a  most  stringent  character. 

Mr.  HARCOUKT  CLARE  said  he  was  not  suggesting  that  they  had  had 
any  difficulties,  in  Liverpool  for  instance,  with  the  Company  ;  he  was 
simply  referring  to  the  principle  of  the  Act  and  its  effect,  if  enforced, 
throughout  the  country.  After  the  Act  was  passed  they  became  aware 
that  negotiations  were  going  on  with  a  view  to  the  acquisition  of  the 
trunk  lilies  by  the  Post  office,  and  they  had  good  reason  to  suppose  that 
the  Company  placed  considerable  importance  upon  obtaining  authority  to 
exercise  the  powers  under  the  Act  of  1892.  They  therefore  asked  for  an 
interview  with  the  Postmaster-General  in  order  to  explain  their  BtroDg 
objection  to  the  Act  ;  but.  unfortunately,  his  engagements  prohibited  him 
from  affording  them  an  interview,  and  accordingly  the  special  committee 
had  made  a  report  in  which  occurred  the  following  paragraph:— "Your 
Committee  are  strongly  of  opinion  that  it  will  be  most  unsatisfactory  to 
the  corporations  and  the  public  generally  if  the  Telephone  Company  ac- 
quire any  statutory  powers  under  the  Act  .if  1892,  and  they  recommend 
thai  no  consents  be  given  by  the  municipal  corporations  under  that 
Act.  If  it  should  ultimately  become  necesssry  to  confer  furthei  (powers 
on  the  telephone  companies,  then  your  Committee  recommend  that 
tic-  whole  of  the  powers  to  be  granted  and  the  restrictions  and 

bo  be  imposed  should  be  embodied  in  an  Art  of  Parliament." 
I'lifortunately,  as  he  understood  the  agreement,  o  fai  as  the  draft 
was  concerned,  had  been  finally  -cttleil.  and  it  was  now  a  little  late,  per- 
discus  the  question,  but  he  wished  to  poinl  out  that  this 
ha.l  not  been  the  faull  of  the  corporations.  The  \,  t  provided  that  the 
Postmaster-General  could  empower  the  licensees  to  exercise  the  power  of 
the  Telegraph  Acts  of  1863  and  1878  :  bul  that,  80  far  as  the  areas  of  the 
corporations  were  concerned,  they  must  first  of  all  obtain  the  con 
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the  corporations,  and  that  that  assent  could  be  withheld  or  given  on  such 
conditions  as  the  corporations  might  think  fit  to  impose.  It  might  be 
asked  why,  if  they  could  withhold  their  consent,  or  give  it  upon  such  con 
ditious  as  they  thought  tit  to  impose,  had  they  such  a  strong  objection  to 
the  Act !  He  would  reply  that  if  the  powers  under  the  Act  were  conferred 
on  the  Company,  the  Company  then  would  be  placed  in  the  position  of 
approaching  each  corporation  individually,  and  the  effect  would  be  that, 
supposing  a  corporation  withheld  its  consent,  either  because  it  was 
not  in  a  position  to  form  an  opinion  as  to  what  conditions  ought  to 
be  imposed,  or  because,  if  it  did  attempt  to  impose  them,  they  could 
not  practically  be  enforced,  then  the  Company  would,  no  doubt, 
use  its  influence  to  agitate  the  public  mind  against  the  corpora- 
tion, and  individuals  who  wanted  to  have  the  telephone  supplied 
would  be  told  that  the  corporation  stood  in  the  way.  So  thai  the 
public  mind  would  be  worked  up  to  compel  the  corporation  to  give 
their  consent,  although  the  corporation  with  their  fuller  knowledge  of  the 
details  would,  if  left  to  their  judgment,  withhold  it.  The  corporations 
would  be  in  an  unfair  position  as  compared  with  the  Company  in  negotia- 
ting the  terms.  The  Company  have  a  complete  knowledge  of  the  whole 
subject  ;  but,  on  the  other  hand,  the  corporations  could  only  have  a  very 
limited  knowledge,  and  they  had  no  power  of  getting  a  more  detailed  know- 
ledge except  through  the  Company,  which  would  give  them  just  such  in- 
formation as  they  thought  fit,  and  no  more.  He  would  take  two  points  of 
the  greatest  importance  which  ought  to  be  imposed  upon  the  Company  if 
these  powers  were  granted  ;  one  was  that  the  maximum  charges  should  be 
fixed,  and  the  other  that  the  maximum  dividends  should  also  be  fixed, 
subject  possibly  to  an  upward  sliding  scale  for  dividends  proportionate  to 
a  downward  sliding  scale  for  charges. 

The  POSTMASTER-GENERAL  :  Would  that  maximum  scale  apply  to 
all  over  the  countrv  ' 

.Mr.  HARCOURT  CLARE  said  it  would  not  necessarily  apply  through- 
out the  couutry.  The  question  of  what  the  maximum  charges  and  masi- 
mum  dividends  should  be.  could  only  be  ascertained  by  a  Committee  of 
the  House  empowered  to  inquire  into  the  whole  subject,  and  to  take 
evidence  from  all  parts  of  the  country.  The  maximum  charges  and  the 
maximum  dividends  could  not  be  fixed  without  having  regard  to  the  finan- 
cial position  of  the  Company,  the  cost  they  were  put  to  for  way-leaves,  and 
the  construction  of  works,  and  so  on.  That  ought  to  be  laid  down  by  some 
general  Act  of  Parliament,  and  could  not  be  settled  by  each  corporation 
individually.  Suppose,  for  instance,  that  Liverpool  fixed  the  maximum 
dividend  at  5  per  cent..  Birmingham  at  6.  Manchester  at  4,  and  somebody 
else  at  1J.  how  could  the  thing  be  carried  out  by  those  separate  agree- 
ments '  Then  there  should  be  provisions  putting  the  Company  uuder  the 
same  obligations  to  supply  as  gas  aud  water  companies  are  put  uuder. 
Such  conditions,  if  made  by  a  corporation,  would  be  very  difficult  to 
enforce,  and  the  individual  who  felt  himself  damnified  because  the  Com- 
pany had  not  complied  with  any  of  them,  would  not  be  able  to  proceed 
against  the  Company  himself,  but  would  have  to  come  to  the  corporation. 
which  would  have  to  act  as  a  sort  of  intermediary  between  him  and  the 
Company.  This  was  a  position  that  corporations  ought  nut  to  lie  placed 
in  :  it  gave  them  work  that  they  ought  not  to  have  to  do,  and  rendered 
them  liable  to  expense  which  thev  ought  not  to  incur. 

The  POSTMASTER-GENERAL  asked  whether  there  might  not  be  pro- 
visions in  the  agreement  giving  an  aggrieved  individual  facilities  for 
approaching  the  ( iompany  direct. 

Mr.   HARCOtTRT   CLARE   said  that   be  did  not  think  an  agreement 

•     tli rporation  and  the  Company  with  regard  to  these  matters 

would  be  capable  of  being  enforced  by  an  individual  with  the  same  facility 
ondition    were  imposed  by  statute.    The  deputation  admitted  bha 

further  powers  ought  to  be nferred  on  the  Company  if  the  Government 

were  not  going  to  take  over  the  undertaking  themselves.  They  had  DO 
desire  at  i  lorporations  to  hamper  the  development  of  the  telephone  under- 
taking, which  they  recognised  was  an  integral  part  of  ibe  commer 
cial    life    of   tlii-    country;    their  desire    was    to   see    it    developed  and 

constructed    under    the    most    fa' rable   circumstances,  in   order   that 

il  might  be  Bupplied  at  the  cheapest  possible  rate.  They  agreed  that 
it  was  di  mfer  powers  on  the  ( lompauy  to  enable  them,  amongst 

other  thing  .  to  avoid  the  blackmailing  for  way-leaves  which  they  were 
now  subject  to;  but  they  thought  that  the  statute  conferring  those 
powei  uould  elearlj  define  the  concessions  which  the  Company  were  to 
make  in  return.  The  Company,  which  had  only  19  years  oi  10  to  exist, 
must,  for  it-  own  protection,  include  in  it  chargi  .  ilculation  which 
would  enable  them  to  put  by  b  re  ei  ve  fund,  h  they  had  nol  to  do  that 
thoj    might    be   able   to  make   a     ery   con  iderable    reduction    in   their 

but     und •    circui     fcano  ei  mination 

"f  the  period   the  Company  could  not  afford   to  spend  additional  capital 
irthei   di  vi  lo]  in                                 He  suggested  whether  a     latutc 
mi  hi    in  t  b    pa       I  .■    in     i  lie  I  oui]  I!   tin 

■in.  and   giving 

practically  a  exi  tei in    I  he   -. waj  i      i 

company,    with    i  i     in    thai    the  Government  Bhould    have    powei 

'  i upon    n  Li©       |    the   whole   undei  lakin  i     oin| 

I  tl  15  years'  purcl f  the  i  oni]  any 

'■   income.     It  I   ■  ■    . .  ■      i     aei  i         hi    way  to  deal 

with    1 1'        itti  itute,  1 .Mam  e  him  thai    he 

would   have  the  lieai 

Let  which  would  both  itn|  rove 
ind    ive  ample  protection  to  the  public. 

■ii  GHE8   ol  Llverp  i  il      lid  tl 
i  ephonc  i  !omp  iny,  i  nder  the 

1 "        i   i  -      ■  I   I     « lii.  li  the  ti  mil.  I were  I     |  h  ind    ol 

hoc   ihoii    bi 

em        thi ough  the  loi  il 
would  m  0f  the  ,n  ,.  ,,  would 

III.       the 


other,  although  the  delay,  as  the  service  was  now  conducted,  was  almost  at 
times  such  as  to  make  it  impossible  to  make  use  of  the  telephone  in  any 
satisfactory  manner.  It  looked  on  the  face  of  it  as  though  there  were 
to  be  some  attempt  to  increase  the  charge,  because,  so  far  as  they  could 
read  between  the  lines  the  Government  were  anxious  to  get  hold  of  some 
portion  of  the  revenue  accruing  from  the  service.  That  was  only  natural 
perhaps  ;  but  if  that  extra  charge  was  to  fall  upon  the  traders  of  the 
countrv.  it  would  lead  to  a  very  serious  agitation. 

The  POSTMASTER-GENERAL,  in  reply,  said :  I  am  afraid  there  was 
a  misapprehension  as  to  the  postponement  of  this  deputation,  which  was 
referred  to  by  Mr.  Clare,  the  only  reason  for  the  postponement  being  that 
I  wanted  the  corporations  to  have  full  information  before  they  came  to  lay 
their  views  before  the  Department.  Mr.  Clare  seems  to  infer  that  in  the 
meantime  an  agreement  has  been  come  to:  but  the  agreement  was  made 
in  July,  1892.  It  was  an  agreement  signed  by  Sir  .lames  Fergussou  ou 
behalf  of  the  then  Government,  and  by  the  Chairman  of  the  two  great 
Telephone  Companies,  the  National  and  the  New.  It  was  necessary  to 
embody  the  heads  of  arrangement  into  a  formal  legal  document,  which  is 
the  document  I  laid  upon  the  Table  of  the  House  at  the  end  of  last 
session,  anil  which  probably  will  come  up  for  discussion,  I  hope,  in  the 
early  part  of  the  coming  session.  There  have  beeu  one  or  two  references 
to  the  question  of  the  purchase  by  the  State.  1  think  we  who  are 
connected  with  the  Post  Office  must  consider  that  a  compliment  to  us, 
because  it  is  evidently  the  opinion  of  gentlemen  of  great  commercial  expe- 
rience like  yourselves  that  if  the  Post  Office  had  the  management  of  the 
telephone  service,  it  would  probably  be  more  satisfactory  thau  it  is  under  a 
Company.  I  should  be  the  last  to  dispute  that  proposition,  but  I  am 
bound  to  say.  with  the  experience  of  the  purchase  of  the  telegraphs,  the 
Government  is  not  prepared  to  enter  into  the  compulsory  purchase  of  the 
telephone  system  from  the  companies,  who  -rightly  or  wrongly,  and  upon 
that  I  express  no  opinion — have  been  created  the  licensees  of  the  l'c.st 
Office  forthepurpo.se  of  carrying  on  telephonic  work.  I  cordially  agree 
with  the  remark  that  the  question  should  be  viewed  from  an  imperial  and 
not  from  a  local  point  of  view.  I  think  that  the  fact  that  the  telephone  is 
after  all,  part  of  the  telegraphic  service  of  the  couutry.  and  has  been  so 
settled  by  the  courts  of  law,  alone  proves  that  this  matter  ought  to  be — ■ 
in  the  interest  of  the  commercial  classes — looked  at  from  the  broad  point 
of  view  of  the  whole  country  and  not  from  the  local  point  of  view  of  any 
particular  town  or  district.  But  I  am  afraid  there  is  some  misapprehension 
with  regard  to  oue  or  two  points  which  I  think  tin's  deputation,  and  the 
discussion  which  we  may  have,  may  have  the  effect  of  removing.  In  the 
first  place,  we  are  not  now  dealing  with  a  new  licence.  These  companies 
were  licensed  many  years  ago,  and  the  proposal  which  was  considered, 
and  the  arrangement  which  was  entered  into  in  1892,  was  not  to  take 
away,  a  licence  which  had  already  been  given,  but  was  to  make  a 
new  arrangement,  which  was  the  result  of  negotiation  between  the 
com]  anics  aud  the  department  :  and  it  is  not,  strictly  speaking,  a  new 
licence  which  would  be  given  them  under  the  agreements.  That  is  one 
misapprehension  because  the  gentlemen  who  have  spoken,  with  great 
ability  and  knowledge  of  the  subject,  appeared  to  think  that  we  were 
beginnings  new  arrangement  with  the  I  lompauy,  and  thatwe  couldimpose 
what  terms  we  liked.  The  companies  have  those  licences,  which  are  con- 
tinuing licences  for  17  years  :  and  it  would  be  contrary  to  the  public  ]  olicy 
of  this  country  to  revoke  a  licence  which  has  been  granted  until  it  expires 
by  the  effluxion  of  time  ;  and  we  have  no  right  and  no  power,  and  1  ven- 
ture i  '  think  that  Parliament  would  hesitate  before  it.  imposed  upon  a 
company  to  whom  the  Government  have  granted  a  licence,  conditions. 
against  their  will,  which  were  not  in  the  licence  when  it  was  originally 
granted.  And,  therefore,  we  have  no  power  to  impose  conditions  upon  the 
National  or  New  Companies  or  for  shortness  I  may  mention  only  the 
National  Company  with  regard  to  either  maximum  charges,  or  the  equality 
of  charge  without  their  full  consent  during  the  i  ontiuuance  of  this  licence. 
Then  I  know  Mr.  Clare  would  say.  "If  you  arc  going  to  confer  new 
powers  upon  them  you  can  make  it  a  condition  that  they  should  agree 
to  certain  proposals  such  as  those  of  maximum  charges  and  of  equality 
of  tieai incut.'  But  it  is  late  in  the  laj  for  us  to  discu 
que  ':"  and  it  would  have  ben  late  in  the  day  if  the  deputation  had 
come  up  to  see  me  in  the  course  I  1894  when  thej 
the  agreement  was  actually  entered  into  in  the  year  1892,  before  I  had  any 
connection  with  the  department ;  that  is  to  say.  before  the  gen. 
1892  in  the  month  of  July.     Now.  I   want   to  put    before  you  one  or  two 

points  with  regard  to  these   pro] ed  What   is  the  policy 

which  'i  .I.  [Jed  upon  in  July,  1892  I  The  policy  was  that  the  Post  Office 
lion M  takeovei  the  trunk  wires  of  the  country,  nol  merely  because  it  was 
thought  that  the  policy  would  facilitate  the  i  he  telephi  nic 

work,  win.  h  up  to  thai  t  ime  I,  id  been  ]  rai  lii  ally 
companies,  bu  I  because  il  ...    intended    md  that  ws  arrange- 

menl     ul Lted   to   Parliament)  that    the  depart  I   enl    should  extend  the 

i  trunk    win   -   pi   'ably  at   a  much  more  rapid    rate  than   the 

companies  would  have   i  willing  to  d    had   the  v  •  left  in 

their  hands.  Therefore,  I  think  you  gentlemen  who  hn 

advantage    of    the     telephone    system    to    the    commercial    world    will 

1  .  I  .ills      ot     I  lie  la'    of 

ial     men,    be  doubtedly 

will    lead    to    a    development    ol    the    trunk  wire  i    there 

fore  to  tl  using    public. 

was  one    |.:ci  t    ol    the    agreement,    ni  .    ltd    to 
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secondly,  with  regard  to  those  increased  powers  which  the  compani 
anxious  to  obi  kin     the  compam<     n   reed   to  liand  ovi  r  to  the  Po  I  <  Pffice 
the  whole  oi  the  trunk  wire  system  of  the  country.     Now,  what       tin 
objection  to  the  granting  of  those  powers  which  are  essed  by  Ihe 

Postmaster  General,  and  which  under  the  agreemenl     will  lie  | <  ised  by 

ilu'   companies.     The  objection,  or  the  suggested   objection,  i-  thai   the 

corporati of  this  country  will  nol   be  able  to  make  satisfactory    terms 

with  the  companies,  and  they  would  prefer  that  Parliament  should  in- 
tervene and  settle  the  matter  by  a  Committee  of  the  House  of  Com- 
mons,    If  the  Government  had  proposed  in  18CJ'A  that  Parliament  should 

settle   this   matter,   1  confess    I    should    nol    have  i a  surprised  if  the 

corp<  rations  had  come  up  and  protested  against  Parliament  tabic 
the  1  ands  of  the  local  authoritii  -  the  right  to  settle  in  eai  b  area  what  they 
considered  was  necessary  from  the  point  of  view  ol  the  people  who  resided 
in  that  particular  area;  but  that  the  corporations  should  object  to  our 
liivin^;  full  and  ample  powers  to  the  corporations;  that  they  shall  have-  the 
absolute  power  of  settling  this  question  according  to  their  own  needs,  1 
confess,  astonishes  me  very  much  indeed.     I  am  a  great   believer  in  cor- 

i  ins,  and  I  am  confident  that  Sir  Samuel  Johnson  does  nol 
with  that  view,  that  the  Corporation  of  Nottingham,  at  all  events,  would 
not  be  thoroughly  competent  and  able  to  deal  with  this  question,  and  to 
extract  from  the  National  Telephone  Company  and  from  the  Post  Office 
also,  if  they  came  into  a  controversy  with  the  Post  Office— fair  and 
seasonable  terms  upon  this  or  any  other  matter  that  might  be  in 
confiicl  between  those  two  bodies.  If  the  corporations  and  municipal 
authorities  i.i  the  country  consider  the  question  from  this  point 
of  view,  I  believe  they  will  come  to  the  conclusion  that  after  all 
the  decision  which  was  arrived  at  in  1892  was  a  wise  decision. 
The  words  of  the  Act  are — "Notwithstanding  anything  in  the  Telegraph 
Art.  1878,  a  licensee  shall  not  exercise  any  powers  under  the  said  enact- 
ment-- without  the  consent  in  London  of  the  County  Council,  and  in  any 
urban  sanitary  district  outside  London  of  the  Urban  Sanitary  Authority, 
and  elsewhere  of  the  County  Council,  and  shall  be  subject  to  any  tetuis 
and  conditions  which  the  County  Council  or  Urban  Sanitary  Authority 
may  attach  to  any  consent,  and  .-hall  comply  with  any  regulations  of  such 
Council  or  Authority  from  time  to  time  in  force  in  relation  to  telegraphic 
lines."  Though  the  Postmaster-General  would  have  an  appeal,  the  power 
which  he  confers  upon  the  Company  is  absolutely  subject  to  the  veto  of  the 
Local  Authority,  and  the  ( 'ompany  would  have  no  appeal  from  its  decision. 

.Mr.  HARCOURT  CLARE  said  he  agreed  with  the  Tost  master  General's 
construction  of  the  Act  ;  but  his  point  was  that  they  were  not  in  a 
position  to  formulate  the  conditions,  and  that  if  they  did  formulate  them 
they  could  not  enforce  them. 

The  POSTMASTER-GENERAL :  I  think  the  objection  of  the  Town 
Clerk  of  Norwich  is  not  a  substantial  one.  There  is  no  appeal  from  the 
veto  of  the  corporation,  and,  therefore,  1  understand  that  he  withdraws 
his  objection  to  the  scheme  which  is  now  before  Parliament. 

Mr.  KKN'N  I'.TT  said  that  was  quite  right.  They  had  no  objection  what- 
ever to  the  proceedings  of  the  National  Telephone  Company.  Up  to  the 
present  time  they  had  been  very  satisfactory  :  but  they  wanted  to  protect 
themselves  from  further  difficulties  hereafter. 

The  POSTMASTER-GENERAL  :  To  go  back  to  the  point  mentioned  at 
first,  this  is  not  a  new  start  wntch  we  are  making.  We  have  got  to  ileal 
with  a  Company  which  has  still  a  life  of  neatly  17  years,  and  we  have  got, 
1"  make  the  best  of  a  very  difficult  position.  Whether  the  licence  should 
be  extended,  whether  terms  should  be  imposed  with  regard  to  extension, 
may  be  a  matter  for  consideration  ;  whether  ultimately  and  that.  1  think. 
i>  the  solution  which  probably  will  be  the  outcome,  at  some  time  or  other, 
■  > f  this  business  the  State  should  take  over  the  whole  matter,  that  again,  I 
say  is  a  matter  which  ought  to  be  very  carefully  considered.  At  the  same 
time,  and  in  view  of  what  took  place  in  1870,  when  the  telegraphs  were 
bought,  as  I  say,  the  Government  are  not  prepared  to  consider  even  the 
a  of  compulsory  purchase.  We  have  got  to  make  the  best  of  the 
present  position,  and  my  own  belief  is  that  in  the  interests  of  the  munici- 
palities these  agreements,  when  they  are  in  operation,  will  prove;  by  the 
extension  and  stimulus  they  will  give  to  telephone  business  throughout  the 
country,  to  be  a  very  considerable  step  in  advance.  Wearealready  engaged 
in  a  very  considerable  extension  of  telephone  trunk  lines  throughout  the 
country,  some  of  which  are  nearing  completion,  and  others  are  in  various 
of  operation.  If  these  agreements  from  any  cause  are  nol  carried 
into  effect  we  revert  to  the  present  system   or  ral  her  we  shall  coutinuc  the 

present  system  under  which  the  National    Telephone    Compaoj       i  on 

the  telephone  business  both  in  the  municipalities  and  also  in  the  rural  dis- 
tricts. I  cannot  help  thinking  that  it  would  I  li  itep 
after  the  decision  which  Parliament  came  to  in  1892.  The  p  ilicy  was 
then  very  carefully  considered.  As  I  understand  from  Mr.  Clare. 
the  corporations  in  1892  gave  way  if  their  absolute  right  of  veto 
was  retained.  That  has  been  loyally  carried  out  by  Parliament  in 
the  section  which  I  have  quoted,  and  I  think  the  corporations  would  be 
acting  unwisely  if.  in  face  of  the  decision  which  they  arrived  al  that 
time,  they  were  to  give  other  than  a  friendly  approval  t"  the  proposals, 
which,  as  I  say,  are  not  my  proposals,  but  which  wer< 
Government,  which  were  agreed  upon  between  the  two  parties,  and  which 
received  the  sanction  of  the  House  of  I  ith  in  the  Hou 
and  in  the  '    >mmittee  to  which  it.  was  referred. 

Sir  SAMUEL  JOHNSON   thanked   the    right  lion,   gentleman   for  his 
courtesy,  and  for  the  explanations  which    he   had    given,  many  of  which  he 
hoped  t  la-  deputation  would  consider  extremely  satisfactory.    At  all 
they  now  understood  better  than   before   the  exacl   po  ition  in  which  the 

Government  stood  with  regard  to  tin-  telephoi aipanic     and  c  pecially 

with  regard  to  the  National  Telephone  Company.     What  had  u<    a     tid 
the  Postmaster-General  with  regard   to  the  corporations;  underlal 
local   work    themselves    deserved   very   seriou      con  [deration 
trusted  it  would  receive. 

The  deputation  then  withdrew. 


THE    ORIGIN    AND    DEVELOPMENT    OF    THE 
TELEPHONE    SWITCHBOARD.' 
By  .p.  p..  kingsbj  ry,  a    oca 

Tho  telephone  itself  has  been  the  subjeel  of  various  Papers  read 
before  this  Institution;  but  the  same  remark  does  nol  apply  to 
apparatus  which  has  become  allied  with  the  telephone  in  its  com- 
mercial   appli i  The    most    important   of   such   apparatus   is 

Ihe  switchboard  used  in  exchange  service.  It  is  because  this 
subjeel  doesim!  appear  among  van  records  that  1  have  treated  it 
in  the  manner  indicated  by  the  title  of  this  Paper.  To  those  who 
have  been  long  engaged  in  telephone  wink  such  a  title  will  not 
jpectations  of  novel  information,  or  suggest  exhaustive  treat 
ment.  To  those  who  tire  not  so  engaged  I  can  only  hope  that  it 
may  ho  of  interest  to  the  same  extent  that  it  is  of  interest  to  trace 
tho  development  of  any  enterprise  or  apparatus. 

The  switchboard  has  be  on  described  as  the  brain  of  the  telephono 
system.  In  sicking  anatomical  similes  I  hardly  know  whether  to 
choose  the  brain,  the  heart,  or  the  backbone.  It  is  the  brain,  in 
so  far  that  it  is  the  nerve  centre,  all  communications  going  through 
it  ;  it  is  the  heart,  in  that  it  is  the  life  of  the  telephone  system  as 
we  know  it  to-day  ;  .and  it  is  certainly  the  backbone — of  the  ex- 
change business. 

The  telephone,  itself  a  marvel  of  simplicity,  has  become  involved 
in  a  network  of  considerable  complexity  known  as  an  "exel 
system" — a  means  of  inter-communication  of  which  the  switch- 
board is  the  centre  piece.  The  exchange  system  seems  necessarily 
identified  with  tho  telephone,  but  it  existed  before  the  telephone 
was  invented. 

I  am  indebted  to  American  sources  for  the  information  that  the 
first  idea  of  exchange  working  is  to  be  found  in  a  British  patent 
granted  to  an  inventor  bearing  a  French  name.  Mr.  T.  I).  Lock- 
wood  says  :  "The  first  idea  of  exchange  work  which,  to  my  know- 
ledge, occurs  in  history,  is  found  in  a  British  patent,  issued  as  far 
back  as  February  7,  1851,  to  F.  M.  A.  Dumont.  This  clearly 
describes  an  exchange  systt  in  of  dial  telegraph  instruments,  connect- 
ing by  short  lines  with  branch  central  stations,  which  branch 
stations  were  provided  with  trunk  lines  connecting  them  with  a 
principal  station."  Mr.  Lockwood  remarks  that  "the  idea  was 
far  ahead  of  the  times."— (Tel.  Con.  Rep.,  1887,  p.  50.) 

At  Newcastle  tho  Post  Office  arranged  a  system  of  connecting 
subscribers  provided  with  Wheatstone  A. B.C.  instruments.  In 
New  York  such  a  system  was  introduced  in  1874  or  1875.  The 
founder  of  that  sjstem  was  not  aware  that  inter-communicating 
exchanges  had  previously  existed.  He  had  observed  the  success 
attending  the  telegraphing  of  stock  quotations  to  subscribers,  who 
each  received  identical  information  despatched  from  a  central  ollice, 
and  he  assumed  that  a  like  success  might  be  obtained  by  furnishing 
information  to  legal  firms  as  to  the  course  of  proceedings  in  the 
Courts.  The  legal  firms  did  not  take  kindly  to  the  idea,  but  one 
of  them  offered  tin  alternative  suggestion,  intimating  that  a  system 
which  would  enable  lawyers  to  communicate  with  each  other  by 
telegraph  would  be  worth  paying  for.  Confirmation  of  this  idea 
was  obtained  from  others,  and  the  result  was  the  establishment  of 
a  telegraph  exchange.  As  the  exchange  was  exclusively  used  by 
legal  firms,  the  company  was  called  the  "  Law  Telegraph  Company." 
Telegraph  instruments  were  subsequently  replaced  by  telephones, 
and  the  particular  system  adopted  for  working  the  exchange  became 
known  as  the  "  Law  "  system. 

Notwithstanding  that  this  telegraph  exchange  was  already  in 
existence  at  the  time  of  the  invention  of  the  telephone  in  1876,  it 
was  not  unt  1  January,  1878,  that  tho  first  commercial  telephone 
exchange  was  started.  In  the  meantime  Bell's  invention  had  been 
greatly  improved,  and  shortly  afterwards  the  introduction  on  a 
commercial  scale  of  the  Edison  cirbon  transmitter  and  the  Blake 
microphone  plated  telephony  upon  such  a  practical  basis  that  its 
progress  became  assured.  It  was  the  microphonic  era  when  was 
commenced  that  activity  in  telephone  exchange  work  which  neces- 
sitated attention  being  given  to  switching  mechanism. 

In  addition  to  the  public  exchange  system  every  large  telegraph 
ollice  was  the  centre  of  numerous  lines  which  were  connected 
togethi  i  as  require  1  by  means  of  a  switchboard.  Part  of  a  well- 
kno.Mi  telegraph  switchboard  is  illustrated  here.t  II  consists  of 
vcitieal  and  horizontal  bars,  the  vertical  bars  being  the  lines,  the 
horiz  mtal  bai  providing  the  means  of  connecting  anyone  verti- 
cal line  with  an  ither  by  inserting  plugs.  The  vertical  lines  termi- 
nate in  springs  resting  on  contacts.  A  telegraph  instrument  can 
be  looped  mi  .  circuit  by  a  double-contact  plug  inserted  between 

the   spring  ami    its  contact.      These   springs    were    known    to   tele- 
graphists as   "spring- jacks."     Those   who   started    telephone  ex- 
changis,  like  all  ot  her   founders  of   new  industries,  adopted,  in  the 
,,  .  .  ,  that  which  already  existed,  so  far  as  it  was,  within 
mailable  for  their  purpose.     All  the  firs    ti  li 
witchboards  have  been  traced  bycompeti  nl  hands  to  a  tele- 

'aper  read  before  the  Insti 
t  [111 
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graphic  origin.  Hence  the  origin  of  the  telephone  switchboard  is 
the  telegraph  switchboard,  with  the  addition  of  indicators  already 
in  use  for  signalling  purposes. 

It  will  be  remembered  that  telephone  exchange  business  was 
started  almost  simultaneously  in  London  by  two  different  orga- 
nisations— the  Bell  and  the  Edison  Companies.  The  Edison  Com- 
pany had  an  experimental  exchange  at  No.  (i,  Lombard-street.  It 
was  publicly  opened  on  September  4,  1879,  with  10  subscribers 
connected.  The  switchboard  then  used  formed  the  subject  of  the 
first  specification  for  a  telephone  switchboard  in  the  English 
Patent  Office  (No.  ;i,794,  September  20,  1879).  The  drawings 
attached  to  that  specification  are  here  reproduced.  The  switch- 
board used  by  the  Bell  Company  in  their  first  exchange  at  36,  Cole- 
man-street,  was  of  a  different  character.  The  sketch  shown  is 
niade  from  a  photograph  in  my  possession.*  It  is  a  rather  curious 
circumstance  that  these  two  drawings,  in  addition  to  showing  the 
first  switchboards  used  simultaneously  in  English  telephone 
exchanges,  are  also  examples  of  two  types  of  board,  viz.,  plug 
boards  and  cord  boards,  of  which  there  were  several  varieties.  The 


because  it  was  free  from  the  liabilty  of  broken  cords,  had  its  con- 
struction and  circuits  readily  traceable,  and  also,  perhaps,  because 
it  was  generally  more  in  accordance  with  previous  practice  in 
switches.  The  cord  board,  however,  had  greater  flexibility  and 
possibilities  of  concentration. 

Numerous  varieties  of  plug  board  were  made,  differing  con- 
siderably in  appearance,  but  having  exactly  the  same  method  of 
working.  It  is  not  possible  for  me,  in  the  time  at  my  disposal,  to 
describe  in  detail  the  various  differences.  It  will  suffice  to  say  that 
the  general  idea  was  the  same  ;  the  differences  were  either  in  con- 
struction or  in  the  method  of  connecting  the  vertical  with  the  hori- 
zontal bars.  In  some  the  plugs  were  loose,  as  in  the  one  shown  ; 
in  others — as  in  those  originally  used,  I  believe,  in  Manchester 
and  Sheffield — the  connecting  plugs  slid  over  a  rod  with  notches 
for  each  horizontal  bar,  and  were  held  in  place  by  a  spring  clip 
fitting  into  the  notch.  These  are  differences  of  detail,  and  need  not 
now  be  considered.  It  is  of  more  importance  to  trace  the  methods 
of  operation. 

In  the  Edison  board  it  will  be  noticed  that,  whilst  the  majority 


J      -_ 


"  Edison  board  "-  as  if  is  called  here,  becauso  it  was  used  by  the 
Edison  Company  is  the  upper  part  of  the  telegraph  switchboard. 
The  vertical  strips  are  continuations  of  subscribers'  lines  ;  the 
horizontal  strips  arc  normally  insulated  from  the  vertical  strips  ; 
but  any  vertical  strip  may  bo  placed  in  electrical  eontacl  with 
any  horizontal  strip  by  placing  a  metal  plug  in  the  hole  which 
is  drilled  at  the  point  of  intersection.  Another  plug  simi- 
larly applied  v.  ill  place  the  same  horizontal  line  int..  electrical 
connection  with    any   other  vertical  line.     Thus  two  subscribers' 

lines  are  connects  I  together  by  means  of  a  cross-bar  and  two bal 

plugs,     There  are  no  flexible  cords  whatever;  even  I        i 
instrument  is  conneoted   to    a    rigid    bar.      \    different     method 
is  followed  in  the  board  used   by  the  Bell  Company,  and  conse 

quently  called  here  the  "Bell  board."    Tl ■     -bat    remain,  but 

the  vertical  bars  are  dispensed   with.     The  subscril 

in  a  spring  jack  Like  tie-  lowei  pari  of  the  tele  cap!  ritchboard 
connections  being  made  bj  means  of  flexible  conducting  cords 
having  suitable  plugi  al  each  i  bremity.  The  one,  therefore,  is  a 
plug  board,  the  othei  a  cord  i--.ni  ,.  fa  i  ,  i 
tvp<  provided  the  uecessarj  material  Foi  the  holding  oi  opposite 
'"■«:<  ainmigsi  practical  telephonists  The  plug  board  wa  preferred 
I  •  lllll    III    ,1  III  I  ,,l  .■■  .•      I  II.  /'.  I 


of  horizontal  liars  are  flee  for  use  as  connecting  ships,  two  of  them 
are  appropriated    fur   specific   purposes.      The  seventh   bar  is    e.m 

nected  to  the  operator's  telephone,  the  twelfth  bar  t"  the  earth. 
In  order  that  each  subscribers  line  may  be  complete,  s..  that  the 
exchan  ■■■  may  be  called,  the  plug  musl  be  normally  in  eontacl  with 
the  earth  bar.  Where  the  fall  of  the  indicator  shutter  shows  that 
a  subscriber  is  calling,  the  plug  has  t"  be  taken  oul  of  the  earth  liar 
an.l  v.i  int..  the  instrument  bar.  when  the  number  of  tin 
criber  required  has  been  ascertained,  the  peg  lias  to  be 
removed  from  the  seventh,  or  instrument,  bar  ami  set  int..  .me  ,.f 
the  other  horizontal  bars  which  maybe  unoccupied.  The  peg  of 
the  called  subscriber  is  also  removed  from  the  earth  bar  and  placed 
in  contaol  with  the  horizontal  bar  already  selected,  The  two 
subscribers' lines  are  then  connected,  No  provision  bene;  made 
tup  i inging  from   tin         liange  ub  101  'in  t  .all',   i he  other. 

This  acl  throws  down  both  indicators,  whioh  the  operator  must 
replace. 

In  ihi>  Bell  board,  Hie  wort  is  divided  between  two  operators, 

One  does  the  switching,  the  other  the  talking  with  the  subscriber. 

The  switching  operator  connects  the  subscriber  with  the  table  of 

the  talking  operator,  who,   up""   li  urnin     the  number  required, 

i  he  switching  operator  t"  make  the  necessary  connections, 
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which  he  does  with  the  flexible  cord*.  Without  detailing  the  various 
movements,  it  will  sutlice  to  draw  attention  to  one  point.  The 
subscriber's  line  comes  to  a  spring,  and  the  spring  rests  on  .1  con- 
tact. The  contact  is  the  earth.  The  plug  with  which  connection 
is  made  removes  the  line  from  the  earth,  and  that  is  one  step  in 
advance  of  the  Edison  board.  A  line  needed  to  be  broken  and 
diverted.  These  requirements  were  separately  met  in  the  Edison 
board,  whilst  in  the  other  case  they  were  combined.  In  the  deve- 
lopment of  telephone  switchboards  that  is  equivalent  to  making 
two  blades  of  grass  grow  where  one  grew  before. 

The  cord  board  offered  facilities  in  this  direction  which  the  peg 
board  did  not.  According  to  the  Telephone  Convention  Report 
for  18.^.'!  (p.  .">.'?),  plug  boards  were  the  most  popular  in  1881  ;  there 
being  amongst  the  companies  reporting  to  the  association  11,'  104 
subscribers  on  plug  boards,  and  8,893  subscribers  on  cord  boards. 
By  1882  the  conditions  were  changed,  cord  boards  having  16,799 
subscribers,  and  plug  boards  L2,756.  By  1881!  the  change  was 
shown  to  have  some  substantial  foundation,  the  figures  being 
21,432  for  cord  boards  and  12,7o'.">  for  plug  boards.  These  figures 
do  not  refer  to  the  identical  boards  illustrated  here,  but  to  all 
varieties  of  their  respective  types.  They  show  that  the  intervening 
period  was  sufficiently  active  and  exacting  to  have  had  some 
intluence  in  deciding  which  was  the  fittest  type  of  board  for  sur- 
vival. That  type  was  the  cord  board,  and  it  may  be  desirable  now 
to  trace  briefly  the  development  of  the  most  generally  used  form 
of  cord  board  for  small  exchanges. 

For  this  purpose  it  is  necessary  to  call  your  attention  to  a  patent 
specification  which  I  think  may  be  called  a  classic  in  this  branch  of 
invention.  It  is  dated  November  29,  1879,  numbered  4,903,  and 
granted  to  C.   E.   Scribner.     In    Fig.  1   is   represented  a   board 


Or 


Fig.  1. 

known  as  the  "  universal  jack-knife  switch.''  There  are  the  indi- 
cators and  the  individual  connecting  springs  for  the  lines  as  in 
the  Bell  board,  but  arranged  in  distinct  groups,  and  there  are  the 
horizontal  connecting  bars  also.  Although  there  are  these  points 
of  similarity,  there  are  improvements  over  sac!).  In  the  Bell  board 
the  line  comes  to  the  indicator  first,  then  through  the  spring  jack 
to  earth.  Inserting  a  plug  into  the  spring  jack  cuts  off  the  earth, 
but  the  indicator  remains  in  circuit.  Scribner  cuts  off  both  drop 
and  earth  in  one  operation  by  the  simple  device  of  putting  the  drop 
the  earth  side  of  the  jack,  so  that  both  subscribers'  indicators  are 
cut  out  of  circuit  instead  of  both  remaining  in.  This  is  another  step 
forward.  The  horizontal  connecting  strip  is  also  improved  by 
being  tnrned  round  when  engaged. 

In  connecting  the  two"  subscribers'  lines  together,  two  cords 
were  used,  as  in  the  Bell  board,  each  cord  having  a  plug  at  either 
end,  and  the  calling  subscriber's  line  was  connected  to  the 
revolving  bar  by  one  cord,  and  the  same  revolving  bar  connected 
to  the  called  subscriber's  line  by  the  other  cord.  But,  as  both 
subscribers'  indicators  were  cut  out,  some  provision  must  be  made 
for  the  reception  of  a  disconnection  signal.  This  switchboard 
brings  us  one  more  step  forward  in  the  inclusion  of  signalling 
apparatus  in  the  connecting  cords  or  bars  at  the  central  office. 
And  1  would  invite  particular  attention  to  the  way  this  was  done, 
because  I  think  that  it  has  been  overlooked  by  some  writers  on 
telephone  subjects.  To  each  bar  an  indicator  was  connected  in 
derivation,  one  end  of  the  coil  being  connected  to  the  bar,  and  the 
other  to  earth.  The  specification  says  : — "The  earth  connection 
of  the  coupling  bar  being  through  the  coils  of  a  magnet  in  no  way 
interferes  with  the  telephonic  conversation";  which  remark  you 
will  apply  to  the  lines  then  prevalent  with  the  electromagnet  then 
used.  The  clearing-out  drop,  as  illustrated,  was  not  mounted  on 
the  switchboard — there  was  a  relay  operating  an  audible  signal  ; 
but  a  complete  indicator  is  allowed  for  in  the  description. 
Although  a  clearing-out  drop  was  connected  to  the  central  office 
circuit,  the  operator's  telephone  was   still  at  the  extremity  of  a 


separate  cord,  and  needed  to  be  plugged  into  or  out  of  a  spring- 
jack  in  order  to  be  brought  into  or  out  of  the  subscriber's  line 
circuit. 

The  circuit  made  up  by  tho  operator  for  the  purpose  of  joining 
two  subscribers'  lines  consisted  of  two  cords  and  a  bar.  There 
were  the  operations  of  putting  two  plugs  into  spring-jacks  and  two 
plugs  into  a  bar.  If  the  two  cords  were  permanently  attached  to 
the  bar,  a  part  of  the  work  would  be  saved.  If,  further,  the 
operator's  telephone  were  to  be  switched  into  or  out  of  the  line 
by  a  key,  the  operations  required  would  be  more  quickly  per- 
formed. 

(To  be  continued.) 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &C 


TO  DAY)  FRIDAY,  February  1st. 

INSTITUTION  "F  MECHANICAL  Engineers. 
/'    ."  p. 1,1.     Annual  (Jeueral  Meeting  at  25,  Great  George- 
6treet.    The  following  Paper  will  be  read  :  "  Comparison 
between    Governing    by   Throttling   and    by    Variable 
Expansion,"  by  Capt.  H.  Riall  Sankey. 
MONDAY,  February  4th. 

Royal  Institution. 
J  p.m.     General  Monthly  Meeting. 
Society  ok  Engineers. 
.'  SO  p.m.      Ordinary   Meeting  at   the  Westminster   Palace 
Hotel.    Presentation  of  Premiums.    Presidential  Address 
by  \V.  G.  Peirce. 

TUESDAY,  February  5th. 

Institution  op  Civil  Engineers. 
S  p. in.    Ordinary  Meeting.     Monthly  Ballot.     The  following 
Paper  will  be  read  :    "  The  Mechanical  and   Electrical 
Regulation  of  Steam  Engines,"  by  John  Richardson. 

Society  op  Arts. 
5  ]i.m.     Applied  Art  Section.     The  following  Paper  will  be 
read  :  "Drawing  for  Process  Reproduction,"  by  Gleeson 
White. 
FRIDAY,  February  8th. 

Physical  Society. 
>  p.m.  Aunual  General  Meeting.  Exhibition  of  Simple 
Apparatus  by  W.  B.  Croft.  The  following  Paper  will  be 
read  :  "  The  Tin  Chromic  Chloride  Cell,"  by  S.  Skinner- 
Institution  op  Electrical  Engineers. 
8  p.m.  Students'  Meeting  at  28,  Victoria-street.  The  fol- 
lowing Paper  will  be  read  :  "  The  Magnetic  Condition  of 
Matter,  with  Experiments,"  by  0.  E.  S.  Phillips. 

Institution  of  Civil  Engineers. 
p.m.     Students'   Meeting.     The  following  Paper  will  be 
read  :  "  The  Construction  and  Maintenance  of  Roads," 
by  Chas.  H.  Godfrey. 

*.*  Particulars  of  meetings  to  be  held  or  Papers  to  be  read  before 
Scientific  Societies  during  the  ensuing  week  should  reach  us  not  later 
than  Thursday,  6  p.m. 


Three  phase  Transmission  Plant  in  America.  -The  Pelzer 
Manufacturing  Company,  of  Pelzer,  S.C.,  has  contracted  with 
the  General  Electric  Company  of  America  for  a  three-phase 
electric  transmission  plant  that  will  be  exceptionally  large  and 
interesting.  At  the  generating  station,  three  miles  from  the 
cotton  mills  owned  by  the  Company,  says  the  Western  Electri- 
cian, there  will  be  three  slow-speed  generators  of  750  kilowatts 
each  directly  coupled  to  water  wheels.  These  dynamos  will 
generate  current  at  a  potential  of  3,300  volts,  and  the  current 
will  be  fed  directly  to  the  transmission  wires  at  this  pressure. 
The  transmission  line  will  consist  of  eighteen  No.  00  wires,  this 
size  having  been  selected  in  preference  to  larger  wire  to  reduce 
the  line  induction  as  much  as  possible  under  the  existing  con- 
ditions. At  one  mill  will  be  located  a  400  ii.p.  synchronous 
motor,  receiving  current  directly  from  the  wires.  There  will 
be,  in  addition,  more  than  twenty  induction  motors  in  various 
rooms.  Of  these,  fourteen  will  be  1 10- n  i:  motors,  and  the 
others  will  be  of  various  sizes,  from  5  to  75  up.  In  a  sub- 
station will  be  located  nine  IGO-kilowatt  transformers  for  the 
motors  and  for  1,200  incandescent  lights  for  the  mills.  Two 
electrically  operated  blowers  of  '■>  h.p.  each  will  be  used  for 
cooling  the   ransformers. 


393 


THE  ELECTRICIAN,  FEBRUARY  1,  1895. 


tyfye  ©rectricxcTO. 

The  Oldest  Electrica  1  Journal,  1S61—187S. 

Published  every  Friday  PriceFourpence;  Post  Free, Fourpence  Halfpenny 

Editorial,  Publishing  and  Prlntln    Office?, 
1.2&3, SALISBURY  COURT,  FLEET  ST., LONDON 

Telephone  No.  2714.     Telegrams :  "  Electrician  Newspaper  London." 

All  Letters  relating  to  Subscriptions,  Advertisements,  and  other  business 
matters  should  be  addressed  to  the  Publisher,  "The  Electrician,'' 
Salisbury-court,  Fleet-street,  London,  E.C.  Cheques  and  Money  Orders 
should  be  made  payable  to  "The  Electrician"  Printing  and  Publish- 
ing Company,  Limited,  and  be  crossed  "  Coutts  and  Co." 

All  Editorial  letters  to  be  addressed  to  the  Editor. 

All  letters  intended  for  insertion  in  "The  Electrician,'  or  containing 
questions,  must  be  accompanied  by  the  name  and  address  of  the  writer, 
not  necessarily  for  publication,  but  as  evidence  of  good  faith.  No  notice 
whatever  will  be  taken  of  anonymous  communications. 

''Tbk  Electrician  "  is  published  every  Friday  morning,  in  time  for  the 
morning  mails.  It  is  on  sale  at  the  railway  bookstalls  throughout  the 
Kingdom  on  Friday  morning,  and  can  be  obtained  of  all  Booksellers  and 
Newsvendors  ;  or  direct  frmn  the  Publishing  Offices. 

New  Volumes  of  "The  Electrician"  commence  in  May  and  November 

Subscription  Rates. — The  rates  for  Subscriptions  to  "The  Eleotriciin" 
are  as  follows  : —  3  months.  6  months.  12monthr. 

s.    el.  s.     d.  s.     d. 

For  the  United  Kingdom   - _.     5    0   „    10    0   ._   19    6 

For  Foreign  Parts  and  Colonies  : — 

Within  PoBtal  Union 6    6    -    12    6   ._   24     0 

Other  Countries  ._ 7    6    ._    14    6   ._   28     0 

TO  ADVERTISERS. 

"  The  Electrician  "  offers  exceptional  advantages  to  Advertisers  It  has 
by  far  the  largest  circulation  of  any  English  Electrical  paper 

and  circulates  all  Over  the  World.    This  statement  is  guaranteed. 
Advertisement  Rates,  Jec. ,  forwarded  on  application  to  the  Publisher. 
Tbade  Advertisements  intended,  for  the  current  issue  must  reach  the  Offices 
not  later  than  First  Post  on  Thursday.     Renewals  of  expiring  advertise- 
ment orders  and  alterations  to  standing  advertisements  must  be  in  Pub- 
lisher's hands  by  Wednesday  at  latest.     No  alteration  can  be  made  i/n 
Wrapper  Advertisements  after  Wednesday  morning. 
Official  Announcements,  Auctions,  and  Small  Advertisements  accepted 
up  to  4.S0  p.m.  Thursday. 

ELECTRICAL    BOOKS    AND    PUBLICATIONS. 

All  Books,  Newspapers,  and  other  publications  can  be  ordered  direct  of 
"  The  Electrician  "  Printing  and  Publishing  Company,  Limited,  who  are 
proprietors  of  the  well-known  "  Electrician  "  Sekiem  of  Standard  Elec- 
trical Works,  and  are  Agents  for  all  the  leading  publishing  houses  at  home 
and  abroad.  "The  Electrician  "  Series  at  present  consists  of— 
ELECTROMAGNETIC  THEORY.      By   Oliver  Heaviside.      Vol.  I      Price 

12b.  M.,  peist  free  13s.      Vol.  II.  is  in  preparation. 
T3E  ALTERNATE  CURRENT  TRANSFORMER  IN  THEORY  AND  PRACTICE 

By  Dr.  J.  A.  Flemirq. 

VOL.   I.-THE  INDUCTION  OF  ELECTRIC  CURRENTS.    Price  7b    Cd., 

post  free,  its. 
VOL.  II. -TUB  UTILISATION  OF  INDUCED  CURRENTS     Price  12s  6d 
post  free. 
MAGNETIC  INDUCTION  IN  IRON  AND  OTHER  METALS.     By  Prof  J    A 

Ewino,  M.A.    Price  10s.  6d.,  post-free.    Also  in  fa-rmnn,  ,ss  Cel    post  free 
ELECTRIC  MOTIVE  POWER.     By  A.  T.  SNELL.     10j.    6el. 
THE  ART  OF  ELECTR0L7TIC  SEPARATION  OF  METALS  (Theoretical  and 

Practical).    By  Dr.  oboboi  Qoek.    Price  lot.  8d.,  post  free. 
ELECTRO-CHEMISTRY.     By  Dr.  Georoe  Gore.     Price  2e.,  post  free. 
PRACTICAL  NOTES  FOR  ELECTRICAL  STUDENTS.     By  A.  E.  K.ENNELLY 

and  II.  I).  Wilkinson  .    Price  6s.  eel.,  poi>t  free. 
DRUM   ARMATURES  AND  COMMUTATORS  (Theory  and  Practice).     By 

F.  M.  WKVMniiTii.    ill. i  ft.  6d.,  post  free. 
THE  INCANDESCENT  LAMP  AND  ITS  MANUFACTURE.     By  OlLBERT  S 

Ram.    Price  7i.  6d.,  poat  free  Sb. 
A    POCKET  BOOK  OF  ELECTRICAL   ENGINEERING    FORMULA       By  W 

IlKIPKL  mid  II.    M.  Kiloour.      I'ri.-e  7s.  (1.1.  net,  post  free,  7s.  ad.,  abroad,  8s.  ': 
arge-paper  edition,  12b.  6d.net,  post  free,  18s.,  abroad,  lis  cd 
"THE  ELECTRICIAN"  PRIMERS,     [n Two Volu .     Price:  Stoul  paper 

covers  ,2s    poat  free,  2s.  2d.  each  ;  stroiiR  clotli,  2s.  3d.,  pent  freo,  2s.  ad.  each 

Minnie  Primers.  Sd..  Dost  free,  Sid.     Ahroml  posUcn  oilra 
ELECTRICAL  LABORATORY   NOTES   AND   FORMS  (Elementary   and    Ad- 

vauccd).     Vrranged  by  Dr.  3    I.  1'leji         M.A..  F.B.S      Prici    and  particulars 

"ii  applli  illon 
THE     WORK  OF  HERTZ.      By  Dr.  0.  J.  Loi     I        I  6,1. 

A    DIGEST    OF   THE  LAW    OF    ELECTRIC  LIGHTING    (1893)       By   A    C 

Opbhd-Haywakd,  B.A.    Price  U.  dd.,  post  free, 
THE  MANUFACTURE  OF  ELECTRIC  LIGHT  CARBONS      A  Practical  Guide 

totba  Bitabllsnment  ol  ■  Carbon  Manufactory,    price  \,.  ad.,  post  free. 
THE  STEAM  ENGINE  INDICATOR  AND  INDICATOR  DIAGRAMS      Edited 

liy  W    W.  liBAUMoNT       Price  8«.  flel,  post  froo. 

SUBMARINE  CABLE  LAYING  AND  REPAIRING.      By   II,  1).  Wilkinson. 

MOTIVE  PLWER  AND  GEARING,   liy  K.Ti.kmixtt  OaBMB,  [ /»  p"rep a nlim 
Now  Ready. 
ELECTRIC    LAMPS  AND  ELECTRIC    LIGHTING. 
Uj  I  ml  .1.   \    I  -Lions'.,  U.A„  D.8    ,i 
FULL      CATALOGUE      POST      FREE     ON     APPLICATION 


CONTENTS   OF   THE   CURRENT   NUMBER. 


I  I.N. 


385 


The  Walker-Wilkins  Battery, 
and  others.  By  W.  R,  Cooper, 
M.A.     Illustrated     389 

An  American  Central  Station 
Dynamo.     By  J.  B.  Cahoon, .  390 

Some  Continental  Electric  Sup- 
ply Stations  391 

Fleuriais'  Electric  Log.     Illus..  392 

The  Municipal  Corporations 
Association  ami  the  Draft 
Agreement    393 

The  Origin  and  Development  of 
I  he  Telephone  Switchboard  ..  395 

Meetings  of  Scientific  Societies.  397 

A  Memorable  Silver  Wed- 
ding     398 

(  IllIlTARY 

Prof.  Cayley 399 

The   Electric  Arc.     By  Hertha 

Ayrton.    Continued 399 

Twenty-fifth  Anniversary  of  the 

Government  Telegraphs...  401 
The    London    County   Council 

and  the  Trolley  System  4C2 

The  London  County  Council 
and  Electric  Lighting 403 


Correspondence — 

To  Prof.  Perry  and  Others — 

Oliver  Heaviside  

Death  from  Electric  Shock — 

A.  H.  Shaw    

"  Labour-Saving  "  Apparatus 
as  an  Instrument  of  Educa- 
tion.—  J.  A.  Fleming 

Mr.  Crompton's  Load  Curve  - 

Denny  Lane  

The  Borchers  Battery  -H.  W. 

Barnes     

The  i  Iriginal  Crompton 
Works — A.  P.  Luridberg... 

Trade  Notes  and  Notices    

Companies'  Meetings — 

Eastern  Telegraph  Company 

(Limited)   

Anglo  -  American    Telegraph 

Company  (Limited) 

Direct  LTnited   States   Cable 

Company  (Limited) 

Yorkshire  House  -  to  -  House 
Electricity  <  'ompany  (Ltd). 

New  Companies    

City  Xotes 

Companies'  Share  List 


407 
407 

408 

4C8 

408 

409 
410 

413 

415 

417 

•ll;l 
419 
419 
420 


NOW  READY. 

Volume  XXXIII.  of  'THE  ELECTRICIAN,"  price  12/6;  post  free,  13/6 
broad,  carriage  extra 

Cases  for  binding  Volume  XXXIII.,  price  2/0,  post  free,  2/3. 

The  Publisher  is  able  to  supply  a  set  of  the  Volumes  of  "THE 
ELECTRICIAN"  complete  except  for  three  Nos.   Price  on  application. 


A  MEMORABLE  SILVER  WEDDING. 

The  commemorative  banquet  given  at  the  Hotel  Metropolo, 
on  Monday  evening  last,  the  twenty-fifth  anniversary  of  the 
taking  over  of  the  telegraphs  by  the  State,  was  in  most 
respects  worthy  of  the  occasion,  and  must  have  been  in  every 
way  gratifying  to  its  promoters.  We  can  scarcely  be  mis- 
taken if  we  say  that  the  promoters  were  officials  of  the  Post 
Office  Department,  and  that  the  high  compliments  paid  to 
the  administrative  triumphs  of  the  past  twenty-live  years 
were  not  only  intended  for,  but  accepted  by  them  as  their 
due.  And  assuredly  no  one  will  grudge  them  in  the 
tie  meril  of  an  achievement  which,  at  its  original 
inception  and  during  its  subsequent  completion,  reflects  the 
greatest  credit  on  the  enterprise,  courage,  and  devotion  of 
the  i  '  !;|1  officials.  It  is  not  too  much  to  say  that,  without 
the  existence  of  a  trained  body  of  organisers  and  adminis- 
,  which  the  Post  office'  provided  read}  to  hand,  and 
Im  ai  ver  failed  to  maintain,  the  transfer  (if  the  telegraphs  to 
the  State  would  have  been  scarcely  possible,  and  its  satisfac 
lory  iM.i  equally  so.     Thanks  to  them,  the'  telegraph 

of  thi    country  is  now  one  of  the  besl  conducted  and 

'   i  Mich  Hi   ni    our  State  Departments,  surpassing  in   all 

i  i  in  mis  that  of  :m\  other  country  in  the  world.  The 
speeches  delivered  lasl  Monday  night  in  the  Whitehall  Rooms 

l i  ti   ti nj  to  these  facts  in  no  sparing  terms,  and  mosl 

of  the  two  hundred  and  fiftj  guests  were,  no  doubt,  propor- 
tionately gratified.  Thej  had  gol  up  the  entertainment  to 
celebrate  their  handiwork,  and  thej  bad  their  reward, 

VI ost  of  th  gm   I       butperha] I  all.     A    liver  wedding 

v,  oh  the  vv  ifo'i  tela!  ion  •  iefl  oul  would  not  tinfitl  inglj  di 

est  in  the  teli 
oi.ie  prejudice  our  judgment   as  to  b      ithi  ring  of  this  par 
ticular  kind;  but,  making  all  the  allowam  <■  we  can  for  d< 

tud   for  the  i  xigem  i<     of  politic  al  life,  we 
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Confess  to  being  disappointed.  On  second  thought.-:  we  acquit 
the  Department  of  all  blame;  for,  with  the  exception  of  Mr. 
Spencer  Walpole,  who  made  a  most  admirable  after-dinner 
Speech,  and  Mr.  Lamh,  whose  able  defence  of  telegraph 
was  a  necessary  feature  of  the  proceedings,  the  official  element 
may  be  said  to  have  been  altogether  absent,  whether  postal 
or  telegraphic  But  the  political  element  was  there  in  great 
numbers  if  not  in  great  strength— so  numerous  indeed  as  to 
exclude  everybody  else  who  could  have  spoken  as  the  occasion 
seemed  to  demand,  and  so  manifestly  irrelevant  to  the  special 
object  of  the  commemoration  that  their  remarks  were  listened 
to  in  respectful,  though  somewhat  wondering,  silence.  Lord 
Kimberley's  essay  would  have  been  equally  appropriate  at  a 
dinner  on  board  the  cable-hip  "  Mirror''  or  the  "  Faraday"; 
and  his  complaint  as  to  the  vexatious  importunities  of  the 
wire  is  one  that  is  echoed  in  every  merchant's  office  from 
New  York  to  Singapore.  The  Marquis  of  Eipon  is,  no  doubt, 
an  imposing  figure-head  as  a  politician,  but  he  is  no  authority 
on  telegraph  matters.  Of  the  Earl  of  Jersey  and  of  other 
speakers  the  same  may  be  said  without  the  least  disrespect  to 
their  rank  or  intelligence.  One  idea  of  the  telegraph  seems 
to  be  that  it  was  designed  in  the  order  of  Providence  for  the 
purpose  of  informing  the  Democracy  in  these  latter  days  of 
what  is  going  on  in  the  people's  Parliament ;  and  another 
speaker  cited  the  success  of  the  telegraphs  under  State  man- 
agement as  an  argument  for  State  socialism  generally,  includ- 
ing, it  may  be  argued,  the  management  of  his  own  broad  acres. 
A  settled  gloom  spread  over  the  faces  of  the  postal  officials 
at  the  prospective  contingencies  here  foreshadowed,  and  the 
telegraph  officials  indulged  in  a  furtive  snigger.  Put  what  can 
you  expect  when  a  social  gathering  of  essentially  national 
character  falls  into  the  hands  of  a  group  of  party  men  all  of 
one  colour?  They  too  had  their  reward;  their  speeches  werj 
meagrely  reported,  and  no  London  newspaper  contained  any- 
leading  notice  of  the  event. 

It  is  due  to  Mr.  Shaw  Lefevre  to  except  him  from  this 
sweeping  criticism.  His  speech  was  not  only  appropriate, 
but  instructive.  For  one  thing,  he  let  fall  a  remark  which 
evoked  a  quick  and  hearty  response  among  at  least  a  section 
of  his  auditors,  and  which  deserves  greater  publicity  than 
the  newspaper  reports  of  the  proceedings  have  afforded  it. 
Speaking  of  the  popularly  accepted  notion  that  the  State 
telegraph  does  not  pay  its  way,  he  said,  "  The  distinction 
between  postal  and  telegraph  revenue  is  a  highly  artificial 
one,  it'  being  practically  impossible  to  determine  what 
is  Post  Office  and  what  is  telegraph  receipts  and  expendi- 
ture." Mr.  Lamb,  following  on  some  time  later,  expressed 
himself  satisfied,  as,  indeed,  he  has  a  right  to  be,  with 
the  financial  results  of  the  enterprise,  claiming  that  there 
are  items  of  inestimable  value  to  be  set  to  the  account  besides 
those  expressed  in  Arabic  figures.  No  doubt  there  are  ;  but 
probably  there  was  no  telegraph  official  present  who  would 
not  have  accepted  the  Arabic  figures  by  themselves  if  they  had 
been  forthcoming.  Postal  officials  have  just  cause  to  be  proud 
of  the  alliance  which  they  contracted  twenty-five  years  ago  ; 
but  it  would  be  a  subject  of  still  greater  pride  if,  having  come 
into  possession  of  a  marriage  portion  of  great  potential  value, 

they  could  show  that  it  has  been  fruitful  in  their  hands,  ii I 

of  apologising  for  its  being  a  gradually  vanishing  quantity. 
We  could  have  wished  to  hear  what  the  telegraph  officials 
themselves  bad  to  say  on  this  and  other  matters  pertaining 
to  their  transfer  to  the  State.  But  they  were  not  in 
the  programme;  and  it  was  reserved  for  Sir  John  Pender, 
in  the  brief  moments  allowed  him,  to  make  the  one,  and 
almost  only,  gracious  reference  to  the  important 
rendered  to  the  country  by  electricians  and   telegraph  engi- 


neers, both  previous  to  and  since  the  acquisition  of  the  tele- 
graphs by  the  State.  With  one  other  encomium  pronounced 
earlier  in  the  evening,  we  gladly  coincide,  and  have  pleasure 
in  recording  it  to  Mr.  Bryce's  credit,  lie  spoke  of  the  "un- 
failing honour''  witli  which  the  service  is  conducted.  That  is, 
undoubtedly,  a  great  and  a  well  merited  compliment,  and 
although  we  have  felt  constrained  to  speak  regretfully  of  some 
features  of  the  evening's  entertainment,  we  are  proud  to 
believe  that  the  service  it  commemorated  is  still  absolutely  free 
from  influences  that  would  shake  the  public  confidence  which 
it  now  so  fully  enjoys. 


OBITUARY. 


PROP.  CAYLEY. 

P»y  the  death  of  Prof.  Arthur  Cayley,  England  ha!?  lost  one 
of  her  greatest  mathematicians.  Prof.  Cayley,  says  The  Tinu  s, 
was  born  at  Richmond,  on  August  1G,  1821.  After  some 
years  at  a  school  at  Plackheath  and  at  King's  College,  London. 
Cayley  was  sent  to  Cambridge  at  the  age  of  17.  In  mathe- 
matics he  carried  all  before  him,  and  in  1842  he  came  out 
as  a  Senior  Wrangler  and  First  Smith's  Prizeman.  It  is  of 
interest  to  note  that  Sir  Gabriel  Stokes  was  the  Senior 
Wrangler  of  the  previous  year,  and  Prof.  Adams  of  the  year 
following.  Soon  after  taking  his  degree,  he  became  a  pupil 
of  the  eminent  conveyancer,  Mr.  Christie,  and  after  he  was 
called  to  the  Bar  (at  Lincoln's  Inn,  in  1849),  Mr.  Christie  put 
abundance  of  work  in  his  way.  But  his  first  love,  mathe- 
matics, never  lost  its  hold  over  him ;  indeed,  during  the 
wdiole  of  his  active  career  as  a  barrister  he  was  constantly 
busy  with  mathematical  work,  contributing  to  many  periodi- 
cals and  societies  at  home  and  abroad.  It  was  in  18G3  that 
he  married  and  returned  to  Cambridge  to  fill  the  newly- 
instituted  Sadlerian  Professorship  of  Mathematics.  Previous 
to  that  date  we  find  the  titles  of  some  300  Papers  by  him  in 
the  Royal  Society  list,  which  gives  some  indication  of  his 
unceasing  activity.  It  would  seem  that  it  was  only  in  1852 
that  he  made  his  first  contribution  to  the  Royal  Society, 
and  in  the  same  year  he  was  elected  a  Fellow.  The 
Royal  Society  list  contains  the  titles  of  724  Papers  and 
memoirs  by  Prof.  Cayley  down  to  1883,  and  since  then  he 
must  have  brought  the  number  up  to  considerably  over  800. 
These  are  being  collected  into  a  series  of  ten  volumes  quarto 
by  the  University  of  Cambridge.  Absorbed  as  he  was  in 
mathematics,  Prof.  Cayley  in  various  ways  showed  his  sym- 
pathy with  human  life  and  interests,  and  especially  with 
education.  He  was  an  early  member  of  the  Alpine  Club. 
He  was  familiar  with  many  European  languages.  In  lss2 
he  was  invited  by  the  Johns  Hopkins  University,  Baltimore, 
to  give  a  series  of  lectures,  and  this  he  did  in  the  winter 
session  of  that  year.  He  was  President  of  the  Southport 
meeting  of  the  British  Association  in  1883.  From  the  Royal 
Society  he  received  both  the  Royal  and  the  Copley  Medals. 
He  was,  in  1890,  made  an  officer  of  the  Legion  of  Honour 
by  the  President  of  the  French  Republic,  and  be  was  an 
honorary  member  of  many  learned  societies  at  home  and 
abroad. 


THE   ELECTRIC  ARC. 

BY    HER  I  HA    AYIUliX. 

(Continued  from  p.  868). 

At  the  conclusion  of  the  last  article  I  said,  "  It  appears,  then, 
that  the  diameter  of  the  crater  does  not  vary  directly  as  the 
current,  as  has  been  stated,  for  example,  by  Prof.  S.  P.  Thomp- 
son in  his  '  Cantor  Lectures,' January  14,  1895."  Dr.  Thompson, 
however,  tells  me  that  at  that  lecture  he  spoke,  or  at  any  rate 
intended  to  speak,  of  the  area,  and  not  of  the  diameter  of  the 
crater,  as  being  proportional  to  the  current,  when  the  current 
was  not  very  small,  or  the  arc  in  an  unstable  condition. 

The  discrepancy,  therefore,  between  Dr.  Thompson's  views 
on  this  point  and  the  result  of  my  own  experiments  is  not  as 
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great  as  at  first  sight  appeared.  The  area  of  the  circle  passing 
through  the  edge  of  the  crater  could,  of  course,  be  obtained 
from  the  results  given  in  the  last  article,  for,  since  I  have 
found  that  D,  the  diameter  of  the  crater  with  a  silent  arc,  may 
be  expressed  with  considerable  accuracy  by 

D  =  a  +  b  A, 

where  A  is  the  current,  it  follows  that  «,  the  area  of  the  circle 
passing  through  the  edge  of  the  crater,  is  expressed  approxi- 
mately by 

a  =  -  (a2  +  2  a  J  A  +  f- A2). 

This  area  is  not,  however,  the  traearea  of  the  crater,  for  the 
crater  is  a  curved  surface,  and  I  am  at  present  engaged  in 
attempts  to  actually  measure  the  area  of  this  small  curved 
surface,  under  different  circumstances,  by  using  a  special  form 
of  planimeter,  which  I  devised  and  had  constructed  last  year 
for  this  purpose.  When  the  areas  of  the  craters  have  thus 
been  accurately  found  out,  it  will  be  possible  to  say  how  far  it 
is  correct  to  conclude  that  the  area  of  the  crater  is  really 
directly  proportional  to  the  current. 

Fig.  15,  given  on  page  368  of  The  Electrician  for  Jan.  25tb, 
is  too  small  to  enable  sufficiently  accurate  measurements  to  be 
made  of  the  diameters  of  the  craters  for  the  purpose  of  testing 
the  accuracy  of  the  linear  law  connecting  diameter  and  current 
which  is  stated  in  the  last  article.  I  therefore  append  the  fol- 
lowing table,  which  gives  the  results  of  the  actual  measurements 
made  of  the  diameters,  for  each  current,  with  the  2mm.  and 
4mm.  arcs,  side  by  side  with  the  diameters  calculated  from  the 
formula1 

D  =  3-2 +  0-162  A,  for  the  2mm.  arc, 
I)  =  32  +  0172  A,  for  the  4mm.  arc, 

D  being  the  diameter  of  the  crater  in  millimetres,  and  A  the 
current  in  amperes.  The  coefficients  given  here  of  A  are  some- 
what higher  than  those  stated  in  the  last  article  ;  but  those,  I 
find,  were  a  little  too  small  to  produce  the  best  agreement 
between  the  formuhc  and  the  results  obtained  experimentally. 
Table  V. 

Carbons!  Positive,  13mm.  cored.     Negative,  11mm.  solid.    Length  of  arc, 
2mm.  silent. 


Current  in  amperes. 

Measured  diameter 
of  crater  in  mm. 

I  Calculated  diameter 
of  crater  in  mm. 

4 

7 
10 
15 
20 
25 

3-8 

4-2 

475 

56 

645 

7-25 

3-85 
4-33 
4-82 
563 
6-44 
7'25 

Length  of  arc,  Imm,    ilent. 


1  'mi 'rit.  in  amperes. 

Measured  diameter 
mT  i  rater  in  nun. 

( Jalculated  diameter 
of  crater  in  nun. 

7 

10 
15 
20 
25 

4-4 

49 
5'8 
66 
76 

1+4 
4-92 
573 
6  64 
7-5 

For  all  currents,  therefore,  between  a  comparatively  small 
one  and  the  largest  that  will  give  a  silent  arc  the  diameter  of 
Urn  crater  may  be  expressed  with  Mirprising  accuracy  as  a 
linear  Function  of  the  current. 

In  Figs.  7,  8  and  9  (p.  338  The  Electrician,  January  18th) 
curves  were  given  coi  acting  potential  difference  with  length 
ol  silent  arc  for  various  constant  currents  with  each  of  the 
three  pairs  of  carbons,  [f,  however,  we  proi  eed  to  dra 
curves  for  hissing  aros,  then,  i  con  equence  of  the  curve  con 
neoting,  potential  difference  with  ourrent    for  each  length  of 

>  aro  being  practically  a  horizontal  straight  line  (1 
p.  837,  '/'/;•   VAectrician,  January  I    i,  we  obtain  only  mi  curve 
connecting  potential  difference  with  length  of  aro,     For  this 
curve  is  the  same  for  any  current  whioh  oa 'lie  arc  to  hiss. 


In  other  words,  all  the  curves  in  any  one  of  Figs.  7,  8,  or  9, 
which  refer  to  silent  arcs  close  up  into  a  single  curve  for  hissing 
arcs.  The  values  of  the  absciss;c  and  ordinates  of  this  curve 
when  the  positive  carbon  is  9mm.  cored  and  the  negative  8mm. 
solid,  are  given  in  Table  No.  VI. 

Table  VI. — Hissing  Arcs. 

Carbons  :   Positive,  9mm.  cored.     Negative,  8mm.  solid.     For  any  current 
that  causes  hissing. 


Length  of 

arc  in 
millimetres. 

Potential  difference 

between  the 

carbons  in  volts. 

Length  of 
arc  in 

millimetres. 

Potential  difference 

between  the 

cai  bons  in  volts. 

00 
05 
10 
2-0 

29-8 
320 
34  0 
360 

30                       375 

40                         40-0 
50                         41-5 
80                         490 

On  plotting  thene  numbers  we  obtain  a  curve  something  like 
that  for  15  amperes  in  Fig.  9,  but  flattened  out  and  lowered 
considerably. 

The  curves  in  Figs.  4,  5,  and  6  for  the  three  pairs  of  carbons 
may  be  employed  to  ascertain  what  must  be  the  resistance  of 
the  extra  coil  used  with  an  arc  lamp,  and  what  is  the  potential 
difference  necessary  to  be  maintained  between  the  mains,  in 
order  to  produce  a  silent  arc  of  given  length  with  a  given 
current.  For  example,  let  an  arc  lamp,  fitted  with  a  13mm. 
positive  carbon  and  an  11mm.  negative  carbon,  be  used  on  a 
constant-pressure  circuit,  between  the  mains  of  which  a  poten- 
tial difference  of  V  volts  is  maintained.  Let  it  be  desired  that 
the  lamp  shall  use  15  amperes,  and  that  the  feeding  mechanism 
shall  keep  the  arc  2mm.  long.  Also  suppose  the  electro- 
magnetic feeding  mechanism  is  such  that  it  begins  to  work 
when  the  current,  passing  through  the  regulating  solenoid, 
falls  by  one  ampere,  and  we  desire  that  the  feeding  of  the 
carbons  shall  begin  whenever  the  arc  is  too  long  by  0'5mm. 

From  Fig.  5,  page  337  (The  Electrician,  January  18th),  we 
see  that  when  a  current  of  15  amperes  is  flowing  through  a 
2  mm.  silent  arc  with  the  carbons  in  question,  the  potential 
difference  between  the  carbons  must  be  43  volts;  therefore,  if 
x  is  the  resistance  in  ohms  of  the  regulating  solenoid  and  of 
the  extra  coil  inserted  in  the  lamp 

43  +  15.r  =  V. 

Now  let  the  carbons  burn  away  until  the  arc  is  2  5  mm.  long, 
and  the  current  falls  to  14  amperes  ;  then,  from  an  examination 
of  the  curves  in  Fig.  5,  we  see  that  the  potential  difference 
between  the  carbons  must  be  about  44'1  volts,  therefore 

44  1  +  14 /  =  V. 
Solving  these  two  equations  for  x  and  V,  we  have 
a=ll 
V  =  595, 

or  the  resistance  of  the  regulative  solenoid,  and  the  added  coil 
together  must  be  LI  ohm?,  and  the  constant  potential  differ- 
ence maintained  between  the  lamp  terminals  must  he  59  5 
volts. 

Next  let  the  same  arc  lamp  be  used  on  a  100  volt  constant 
pressure  circuit,  and,  as  before,  let  it  be  desired  that  the  regu- 
lating mechanism  shall    keep   the   are    at   '_'  mm,  long,  and  pa^s 

a  current  of  15  amperes.     If,  as  before,  the  regulating  solenoid 

starts  t  he  fc  e  ling  when  the  current  falls  hv  one  ampere,  then 
whit  must  bo  the  joint  resistance  of  the  regulating  solenoid 
and  added  coil,  and    how    long  will  the   arc    become   before  the 

i'i  edin ■•  commences  i 

Lei     b  ■  the  required  resistance,  then 
1 3     I  <  ' 

or        3  8  i  Inns. 
Lei      be  the  potential  difference  between  the  carbons  when  the 
fei  ding  Btarta  |  t  hen 

ill     3 s  - 100  ; 
r.6-8; 
and   from  an  examination  of  the  ourvea  in  Fig.  5  it  is  clear 
that  a  potential  difference  of   16.8  \olta  between  the  carbons 
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Bends  a  current  of  14  amperes  through  the  arc  when  the  arc  is 
about  3  8  mm.  long. 

Hence,  in  this  case,  the  joint  resistance  of  the  solenoid  and 
the  added  coil  must  be  3'8  ohms,  and  the  feeding  will  com- 
mence when  the  carbons  have  burnt  away,  so  that  the  length 
of  the  arc  is  3*8  mm. ;  that  is,  has  become  1*8  mm.  too  long. 
If  this  variation  in  length  be  more  than  is  desired,  then  the 
regulating  solenoid  must  bo  constructed  to  start  the  feeding 
mechanism  with  less  than  one  ampere  drop  into  the  current. 

From  the  curves  in  Fig.  5  we  see  that  the  resistance  added 
to  an  arc  lamp  on  a  constant-pressure  circuit  fulfils  two  objects. 
It  not  only  prevents  the  current  becoming  very  large  when  the 
carbons  are  in  contact  before  the  arc  is  struck,  but  it  fulfils 
another  very  important  function  in  making  it  possible  for  a 
solenoid  to  regulate  the  length  of  the  arc,  and  keep  the  current 
passing  through  the  arc  approximately  constant,  by  causing 
the  feeding  mechanism  to  approach  the  carbons  when  the  cur- 
rent falls  below  the  required  value. 

For  if  there  were  no  added  resistance  coil,  and  the  only 
resistance  in  the  lamp,  beyond  that  of  the  arc  itself,  were  the 
very  small  resistance  of  the  regulating  solenoid,  the  potential 
difference  between  the  carbons  would  be  practically  constant 
when  the  lamp  was  attached  to  constant-pressure  mains.  In 
that  case  we  see  from  the  curves  in  Fig.  5  that  if  the  arc  were, 
say,  3  mm.  long,  and  the  current  were,  say,  13  amperes,  the 
burning  of  the  carbons  would  increase  the  current,  so  that  the 
regulating  solenoid  would  have  to  start  the  feeding  mechanism 
when  the  current  became  too  large,  and  not  when  it  became 
too  small,  as  with  the  regulating  solenoid  of  an  ordinary  arc 
lamp. 

But  even  if  the  regulating  solenoid  were  constructed  so  as 
to  start  the  feeding  mechanism  when  the  current  became  too 
large,  such  a  lamp  could  not  be  satisfactorily  used  with  a  con- 
stant potential  difference  between  the  carbons — that  is,  with- 
out an  added  resistance  on  a  constant-pressure  circuit.  For  a 
length  of  arc  of  about  1  "8  mm.  is  not  uncommon  in  arc  lamps, 
and  at  about  this  length,  as  seen  from  the  curves  in  Fig.  8 
(The  Electrician,  January  18th,  p.  338),  a  small  increase  in  the 
length  of  the  arc  may  cause  either  a  great  increase  or  a  great 
diminution  in  the  current  for  a  constant  potential  difference 
between  the  carbons,  depending  on  whether  the  length  of  the 
arc  is  greater  than,  or  less  than,  the  length  corresponding  with 
the  point  of  intersection  of  the  curves. 

For  example,  with  a  constant  potential  difference  of  437 
volts  between  a  13  mm.  cored  positive  carbon,  and  an  11  mm. 
negative  one,  the  increase  in  the  length  of  the  arc  from  2  to 
2'4  mm.  raises  the  current  from  about  10  to  about  25  amperes. 
Whereas,  with  a  constant  potential  difference  of  42  volts 
between  the  same  pair  of  carbons,  the  increase  in  the  length  of 
the  arc  from  1  to  P4  mm.  causes  the  current  to  drop  from 
about  25  to  about  5  amperes. 

Hence,  as  the  length  of  arc  frequently  employed  with  arc 
lamps  is  about  that  corresponding  with  the  point  of  inter- 
section of  the  curves  in  Figs.  7,  8  and  9,  the  addition  of  a 
resistance  to  an  arc  lamp  on  a  constant-pressure  circuit  is 
necessary  to  make  it  possible  for  an  electromagnetic  mechanism 
to  regulate  the  distance  between  the  carbons.  This  explains 
the  curious  fact  noticed  by  Prof.  Ayrton  when  giving  the 
lecture  on  "The  Storage  of  Energy  "at  the  London  Institution  on 
March  2,  1882.  A  Foucault-Dubosq  arc  lamp,  which  regulated 
perfectl}-  well  when  supplied  with  current  from  Grove's  cells 
without  any  interposed  resistance,  refused  entirely  to  regulate 
when  the  Grove  cells  were  replaced  by  a  battery  of  Faure 
accumulators,  although  the  number  of  accumulators  was 
choeen  to  set  up  the  same  potential  difference  between  the 
lamp  terminals  as  was  produced  by  the  Grove's  cells.  He  had, 
in  fact,  replaced  a  circuit  of  constant  E.M.F.  by  one  supplying 
constant  pressure,  and  with  the  latter  the  distance  between 
the  carbons  oscillated  backwards  and  forwards  between  two 
wide  limits,  the  regulating  mechanism,  which  both  approaches 
and  recedes  the  carbons  in  a  Foucault-Dubosq  lamp,  vainly 
trying  to  find  a  position  of  stability.  The  length  of  the  excur- 
sion up  and  down  of  the  carbons  in  such  a  case  can  be  calcu- 
lated from  the  curves  which  will  accompany  the  next  article. 

(To  be  continued.) 


TWENTY-FIFTH    ANNIVERSARY    OF    THE 
GOVERNMENT   TELEGRAPHS. 

COMMEMORATION  DINNER. 

A  large  and  distinguished  company,  representing  nearly 
every  department  in  the  State,  assembled  on  Monday  night 
in  the  Whitehall  Rooms  of  the  Hotel  M6brop6le,  London,  the 
occasion  being  a  banquet  held  to  commemorate  the  25th  anni- 
versary of  the  taking  over  by  the  Government  of  the  tele- 
graphic system  of  this  country.  Mr.  Arnold  Morley,  M.P., 
the  Postmaster  General,  presided  over  the  gathering,  which, 
besides  being  attended  by  several  members  of  Her  Majesty's 
Government,  was  representative,  in  particular,  of  every  branch 
of  the  postal  service.  Prominent  amongst  those  present  were 
the  Earl  of  Kimberley,  the  Marquis  of  liipon,  the  Earl  of 
Jersey,  Sir  Robert  lteid,  M.P.  (the  Attorney-General),  Sir 
Frank  Lockwood,  M.P.  (the  Solicitor-General),  Sir  John  Pender, 
M.P.,  Mr.  James  Bryce,  M.P.  (President  of  the  Board  of  Trade), 
Mr.  G.  J.  Shaw-Lefevre,  M.P.  (President  of  the  Local  Govern- 
ment Board),  Sir  Donald  Currie,  M.P.,  Sir  Henry  Oakley,  Sir 
F.  Mowatt,  Mr.  Spencer  Walpole  (Secretary  to  the  Post  Office), 
Sir  Stuart  Knill,  Sir  T.  Sutherland,  M.P.,  Sir  Robert  Hunter, 
Sir  Myles  Fenton,  Mr.  Alderman  and  Sheriff  Samuel,  Mr.  Sheriff' 
Hand,  Mr.  S.  R.  French  (Postmaster-General,  Cape  Colony), 
M^jor-General  Webber,  Mr.  Algernon  Turner,  Sir  Francis 
Evans,  Col.  Du  Plat  Taylor,  Sir  J.  Robinson,  Mr.  II.  C.  Fischer 
(Controller  of  the  Central  Telegraph  Office),  Mr.  H.  L  Creswell 
(Secretary  Post  Office,  Ireland),  Mr.  W.  H.  Preece,  C.B., 
F.R.S.  (Engineer-in-Chief),  Mr.  W.  E.  Lewin  Hill,  Mr.  J. 
Ardrou,  Col.  J.  P.  MacGregor,  Col.  John  Mitford,  and 
Mr.  J.  C.  Lamb,  C.B.  (the  deputy  chairman),  Mr.  F.  E.  Baines 
was  unable  to  attend,  as  was  also  Mr.  R.  W.  Johnston, 
both  through  failing  health.  Besides  Messrs.  Preece  and 
Fischer  above  named,  the  old  telegraph  service  was  repre- 
sented by  Messrs.  Askins,  T.  Barlow  (Assistant-Controller,  Cen- 
tral Office),  Benton,  Cooper,  Cordeaux,  Culley,  Douglas  (Post- 
master, Tunbridge  Wells),  A.  E.  Fames,  J.  W.  Eames,  H.  Eaton 
(late  Metropolitan  Superintending  Engineer),  Fleetwood,  Gavey, 
Gibson,  Hartnell,  Heaviside,  J.  T.  Hill,  J.  Hookey  (Assistant- 
Engineer-in-Chief),  Prof.  Hughes,  Messrs.  J.  Jenkin,  C.  H. 
Kerry  (Postmaster  of  Warrington),  J.  Laister  (Postmaster, 
Northern  District),  W.  Langdon,  T.  Mason,  E.  May  (Assistant- 
Controller,  Central  Office),  H.  J.  J.  Melsom  (Postmaster  of 
Canterbury),  C.  A.  Morgan,  C.  E.  Stuart,  H.  J.  Vose,  W. 
Whight,  J,  W.  Wilmot,  and  A.  C.  Woodward.  Amongst  the 
representatives  of  submarine  telegraphy,  Sir  John  Pender  at 
the  head,  may  be  named  Messrs.  J.  D.  Pender,  Alex.  Siemens, 
Von  Chauvin,  G.  Draper,  C.  Gerhardi,  0.  P.  Moll,  Bullock,  and 
Hibberdine.  Amongst  several  of  the  late  senior  officers  of 
the  original  telegraph  companies  who  were  present  were 
Messrs.  W.  T.  Ansell,  C.  V.  Boys,  C.  Curtoys,  C.  E.  Spagnoletti, 
H.  Schutz  Wilson,  and  Frank  Webb,  of  the  Electric  and 
International  Company,  and  Mr.  W.  Andrews,  of  the  United 
Kingdom  Company,  which  Company  was  practically  the  pioneer 
of  an  uniform  and  cheap  tariff  for  messages.  We  believe  that 
Mr.  C.  W.  Earle,  who  was  present,  is  the  only  surviving 
Director  of  any  of  the  original  telegraph  companies. 

A  pleasing  impression  was  created  by  the  presence  in  the 
entrance  hall  of  a  guard  of  honour  composed  of  Post  Office 
telegraph  messengers,  belonging  to  the  S.W.  District,  who, 
attired  in  their  familiar  neat  uniforms,  shouldering  their  ritles, 
presented  an  exceedingly  smart  appearance.  With  them  was 
the  drum  and  fife  band.  On  the  arrival  of  the  Postmaster- 
General,  the  lads  presented  arms,  while  the  band  struck  up 
the  strains  of  the  National  Anthem.  It  may  be  interesting  to 
record  that  every  guest,  on  taking  his  seat,  was  presented  with 
a  souvenir  of  the  occasion  in  the  shape  of  a  card,  on  which 
were  medallion  portraits  of  the  Postmasters  -General  who  have 
held  office  since  January  20,  1870,  the  day  on  which  the 
transfer  of  the  system  to  the  State  was  formally  effected. 
Portraits  of  Mr.  Scudamore,  Mr.  Patey  and  Mr.  Baines  appro- 
priately filled  up  the  series  at  the  foot.  In  other  respects, 
the  card  was  symbolical  of  the  telegraphic  service  in  this 
country,  while  in  the  centre  were  given  a  number  of  figures 
illustrative  of  the  progress  and  development  of  the  system  in 
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the  past  quarter  of  a  century.  From  these  it  appeared  that, 
whereas  in  1869  the  number  of  telegrams,  inland,  press,  and 
foreign,  despatched  in  the  United  Kingdom  was  6,830,812,  the 
total  reached  last  year  wis  71,465,380.  In  the  former  year 
(he  mileage  of  lina  amounted  to  1  1,770,  and  in  the  latter  to 
32,881,  its  wire  mileage  having  increased  from  59,430  to 
206,304  ;  cables  had  increased  in  number  from  20  to  136,  and 
their  mileage  from  177  to  2,163,  and  their  mileage  of  wire  from 
079  to  8,500.  Before  the  telegraphs  were  purchased  by 
Government  the  instruments  in  use  numbered  4,015,  as 
p  gainst  26,764  at  the  present  day,  while  the  number  of  words 
per  minute  capable  of  being  sent  on  the  fastest  form  of  instru- 
ment prior  to  1870  was  about  70  against  000  now  reached.  It 
was  further  recorded  that,  whereas  in  1809  there  were  2,932 
telegraph  offices  in  this  country,  they  now  numbered  9,037. 
Finally,  the  average  charge  for  telegrrms  had  been  reduced 
from  2s.  2d.  to  7^d.  As  the  guests  arrived  they  were  cordially 
received  by  Mr.  Arnold  Morley,  tiie  Postmaster-General,  and 
Mr.  Spencer  Walpole,  the  secretary.  Shortly  before  the 
announcement  of  dinner,  the  Reception  Hall  was  crowded,  and 
presented  a  most  animated  appearance.  Such  greeting  and 
hand-shaking  are  seldom  seen  on  occasions  like  these.  Although 
some  250  persons  were  present,  there  was  hardly  a  stranger 
amongst  them,  and  evideutly  many  of  them  met  now  for  the 
tirst  time  after  a  long  separation,  the  requirements  of  the 
service  having  drifted  them  far  apait. 

After  the  usual  loyal  toasts  had  been  proposed  by  the  Postmaster- 
General,  and  duly  honoured,  Mr.  SPENCER  WALPOLE  proposed  "  The 
Houses  of  Parliament." 

The  Earl  "f  KIMI'.KRI.EY.  in  replying,  said,  holding  the  high  office  he  did, 
he  was  naturally  deeply  interested  iii  the  extension  of  telegraphic  communi- 
cation throughout  the  world.  There  were  some  great  and  obvious  advan- 
tages in  this  great  facility  of  communication.  It  enabled  them  to  prevent 
misunderstandings  which  might  grow  into  serious  difficulties.  But,  on  the 
other  hand,  there  was  not  the  slightest  doubt  that  the  extreme  centrali- 
sation of  government  which  lesulted  from  the  facility  of  communication 
tended  somewhat  to  weaken  the  responsibility  of  their  agents  throughout 
the  world,  and  it  wasa  doubtful  advantage  that  there  should  be  thrown  (as 
there  was  now  to  some  extent;  upon  one  man  the  complete  direction  of  our 
foreign  policy  throughout  the  world  in  almost  every  detail.  It  was  neces- 
sary that  general  principles  should  be  left  to  such  direction,  but  it  was 
e-sential  that  their  agents  throughout  the  world  should  continue  to  feel 
their  personal  responsibility,  and  should  not  every  moment  look  to  him 
who  might  occupy  the  supreme  onV".  but  to  some  extent  act  upon  then- 
own  opinion.  On  the  whole,  however,  he  thought  that  the  advantages  of 
improved  communication  were  enormously  in  excess  of  the  disadvantages. 
If  they  were  to  knit  the  various  parts  of  their  empire  more  closely 
i  igi  ther,  u  would  be  largely  by  means  of  the  admirable  system  of  com- 
munication which -now  existed,  and  if  they  managed  their  political  force 
ivi  ely  they  might  look  forward  to  the  time  when  the  whole  empire  might 
gel  foi  one  great  purpose  as  one  body,  and  might  exercise  an  influence  in 
the  world  which  had  probably  been  never  experienced  in  it-  history. 

Mr.  BRYCE,  in  responding  for  the  House  of  Commons,  said  that  mem- 
that  \  semblyowedil  to  the  telegraphic  service  that  they  had  been 
able  to  rise  to  the  magnitude  of  those  functions  which  the  growth  of 
democracy  had  thrown  upon  the  Representative  Hou  e.  [I  was  the  func- 
tion of  the  telegraph  to  convey  all  over  the  country  the  rei  ird  ol  pi  ici  id 
ing  in  the  Hou  ■  ol  i  irnmons,  and  to  enable  the  country  to  express  its 
approval  or  censure  of  what  the  Legislature  was  doing,  and  in  that  way 
thi  telegraphic  service  had  succeeded  in  bringing  Parliament  back  to  its 
original  position     which  it  still  held- in  legal  fi  tion     thatit  was  the  nation 

assembled.     Tin       ••    ed  how  he   obligation   which  the 

ir    ,  [opi i  ol     iem  "  had  pla  erf  tl i   loi  in  en  ibling  I  hem  to  realise 

,  |  I,,,,  of  populai  government,  of  which  tin-it  ancestors  bad  not  ventured 
to  dream     and  in  thanking  them  he  won!,!   express  the  gratitude  which 

Mcmbei    ol  I  he  II of  ' ! mons  felt   for  the  | 

and,  above  all  the  unfailing  b    i  mr,  with  which  their  dutj  I  i  tl mntrj 

wa    dw.-i'.    ili 

Mr.  SHAW  LKKEVKK,  in  ubmitting  the  ti  >  t  ol  The  Telegraph 
Department        lid   he  presumed   thai    the  ho'nout    of    o  doing  had   been 

ei ted  to  him  bj  rea  on  ol  the  f acl   that  he  wa    I  those  who  had 

held  the  office  oi  P»stmn  ter-Oeneral  'in  tin  i  renl  the)  were  ilebrating. 
His  own  mi 

He  remembered  Prof .  Wheal  I i  visiting  hi    fathet     housi   tnd  explaining 

in    I, mi  tb  it  he   Mi .  Shaw  Lefe>  re  mi  [W  hi  . 
t  he  day  when  the   ystemwould  i  hole  woi  Id.    Tha    ■■■ 

nprj  fulfilled.     Mr.  Shaw  Lefevre  traced  the 

,i       to  l  he  State.    He  was  glad  liecn 

p0  t  Office  o  ;n  'hi 

direction.     It  '  Mil;  imi     made  foi 

i  ime  a  di  tim  '  ot  the 

1 1  [iroposed  I  hat  I  I  be  bought  out, 

i    uniform  system   Rhould  ho  c  tabli  lied,  and   thai    the  minimum 

c«l  tu   ix| to      it  wn    I'l  ycat    later 

1  1 .000,000 


good  riddance,  and  he  thought  that  the  transaction  had  been  justified  by 
the  results.  The  number  of  telegrams  had  increased  from  7,000,000  in 
1870  to  70,000,000  in  1894  ;  the  average  charge  for  a  message  had  been 
reduced  2s.  2d.  to  7!d.  ;  instead  of  there  being  3,000  stations  there  were 
10.000,  and  it  was  not  too  much  to  say  that  the  telegraph  was  brought 
within  the  reach  of  every  single  village  in  the  country  :  and  the  average 
time  in  sending  a  message  had  been  reduced  from  two  to  three  hours  to 
ten  or  fifteen  minutes.  These  figures  were  evidence  of  the  great  surcesH 
of  the  transfer.  It  was  an  unfortunate  fact  that  the  telegraph  service  did 
not  do  more  than  meet  its  expenses  ;  but  it  was  impossible  to  strictly  dis- 
tinguish postal  from  telegraph  receipts  and  expenditure,  and  he  had  always 
held  that  the  two  services  of  post  office  and  telegraphs  must  be  looked  at 
together.  The  surplus  revenue  of  the  two  services  was  now  £2, 750. 000,  and 
he  thought  that  was  enough  to  satisfy  the  most  grasping  Chancellor  of  the 
Exchequer.  The  present  management  of  the  telegraphic  service  afforded 
every  security  that  the  means  afforded  by  advancing  science  would  be 
adopted  as  soon  as  possible,  and  that  the  service  would  be  maintained  at 
its  present  high  level. 

The  Earl  of  JERSEY  submitted  "The  Trade  Communications  of  the 
Empire,"  Sir  John  Pender.  M.P.,  and  Sir  Thomas  Sutherland.  M.P., 
responding,  the  former  paying  a  warm  tribute  of  praise  to  the  promoters 
and  administrators  of  the  telegraphs  previous  to  their  acquisition  by  the 
State. 

Mr.  ALGERNON  TURNOR  proposed  "The  Hursts,"  for  whom  the 
ATTORNEY-GENERAL  replied. 

The  "Health  of  the  Chairman,"  proposed  by  the  SOLICITOR. 
GENERAL,  brought   the  proceedings  to  a  close. 


THE    LONDON    COUNTY   COUNCIL  AND  THE 
TROLLEY  SYSTEM. 


At  the  meeting  of  the  London  County  Council,  on  Tuesday,  the 
Highways  Committee  said  they  had  considered  the  application 
made  by  a  company  called  the  London  United  Tramways  (Limited), 
which  had  acquired  the  undertaking  of  the  West  Metropolitan 
Tramways  Company,  for  the  Council's  consent  under  the  Utter 
Company's  order  of  1887  to  the  use  of  electricity  by  means  of  over- 
head wires  as  the  motive  power  for  working  so  much  of  the  tram- 
way in  Uxbridge-road  between  Shepherd's  Hush-green  and  Acton  as 
was  within  the  county  of  London.  The  system  involved  the  placing  in 
the  centre  of  the  thoroughfares  of  columns  with  brackets  with  bare 
copper  wire  stretched  between  them  ;  and,  bearing  in  mind  the 
very  decided  opinion  expressed  by  the  Council  some  tint  -  since 
against  the  proposal  toadopt  the  road,  the  Company  was,  the  ('■■■'] 
mittee  thought,  not  likely  to  find  favour  with  the  Council.  Having 
regard  to  the  policy  which  the  Council  hid  always  adopted  with 
respect  to  overhead  wires,  the  Committee  thought  it  most  unad- 
visable  that  it  should  consent  to  the  adoption  many  part  of  London 
of  a  system  involving  the  use  of  overhead  electric  wires  for  working 
tramways.  Should  the  Council  consent  to  the  adoption  of  such  a 
system  for  tramway  purposes,  there  would  probably  arise  imme- 
diately a  demand  on  the  part  of  electric  lighting  c  unpinies  bo  bo 
allowed  to  place  their  wires  overhead  also,  especially  as  no  reason 
could  be  alleged  against  the  adoption  of  that  course  which  would 
not  apply  with  equal  force  to  the  tramway  wires.  They  recom- 
mended against  the  request. 

Mr.  BEACHCROFT  expre 1  the  hope  that  the  Conned  would  not.  off 

i  oi. I      r,  ili  it  they  would   not    permit   the  experiment  of  the  ovt 
tramway  system  to  be  tried      He  moved  that  the  Company  should  have 
the  i  mscnl  ol  the  C  unci!   to  u  e  elo  tricitj  bj  means  of  overhead  win  i 
i    the  in"!  ivc  power  for  working  the  tramwaj  experimentally. 

The  Rev.  FLEMING   WILLIAMS,  in  seconding   the  amendment,  said 
i        i  the  i, in. oral  cry  for  the  beautification  of  London  would  not  be 
carried  tu  simple  absurdity.     The  first   thing  to  be  done  foi  the  beautifi- 
cation ol   I  Ion  wa-  to  clear  ihe  slums,  ami  as  that  was  done  fresh  mean  ■ 

of  locomotion  would  be  required  to  carry  tl  Iged  into  the 

i 

Mr.  J.  WILLIAMS  BENN,  M.P.,  \*  that  the  rev.  aldi 

should   have   sec led  this  moti  who  believed 

that  the  land  of   Loudon  had   been  stolen  froru  the  people  in  pasl  li -. 

Now  he  v.  ■    pi  'pi'-  ot  the  blue  sky  above. 

He  could  not  imagine  anyone  who  had  seen  a  trams,  on  the 

■  I  desiring  to  have  the  same  kind  of  toon- 
in  London,     i  uder  this  lysteni  the  centre  of  the  e 
-  and  fi  "in  the  rool  of  ea  hi  n  tb 

,i  of  iron  Hshing-rodi  mnected  with  the  wires  above     The  opponents 

i"  ti  in,  ■ 

I  posl 
Mr.  JOHN   Bl  HNS,  M.P.,    iid  the  only  effect  of  tho  adoption  of  this 
■  i    locomotion   would  roj    tho 

.1         :  I 

„  I,  ,i  the  ij   '''in  ivi '  -  i-i      ■     tin     had  il    in   I  Bed     Mid  I  ho  re  ul 

notwork  of  wire  .     Whorover  tl"    sj  tetn  had  i n  adopted  tho 

v  il„,    ,'i   the     in  i.'iiii'lin  ■    propci  ty  I  ti  d      Vnother 

H  I  that  il  tho  ' 
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this  scheme  to  be  adopted  the  people  of  London  would  pull  ii  down,  and 
he  regarded  ii  as  the  first  attempt  on  the  part  of  a  private  company  to 
subordinate  the  people  of  London  to  the  making  of  a  dividend. 

The  amendment  was  rejected,  and  the  recommendation  of  the  ('  m- 
mittee  approved. 

At  a  largely  attended  meeting  of  Acton  tradesmen  and  residents 
held  on  Monday  a  resolution  approving  of  the  scheme  was  unani- 
mously passed.  A  deputation  was  also  appointed  to  wait,  upon  the 
District  Council  and  present  a  petition  bearing  over  1,100  signa- 
tures in  its  favour.  At  the  meeting  of  the  Hammersmith  Vestry  a 
resolution  in  favour  of  the  scheme,  so  far  as  it  affects  the  portion 
of  the  line  east  of  Acton  parish,  was  unanimously  passed. 


LONDON    COUNTY    COUNCIL    AND    ELECTRIC 
LIGHTING  LOANS. 

At    the   usual  weekly  meeting  of  the  London  County  Council, 
held  on  Tuesday,  the  Finance  Committee  reported  as  follows  : — 
Loan  to  the  Vestry  of  St.  Pancrasfor  Electric  Lighting. 

We  have  again  had  under  consideration  the  application  of  the 
Vestry  of  St.  Pancras  for  a  loan  of  £14,000  for  the  purposes  of 
electric  lighting.  We  reported  on  this  subject  on  July  17th  last, 
and  recommended,  consequent  on  the  Council  having  granted  42 
years  to  the  Vestry  of  Hampstead  for  the  repayment  of  a  similar 
loan,  that  sanction  should  be  given  to  the  Vtstry  of  St.  Pancras 
borrowing  £14,300,  and  that  42  years  should  be  allowed  for  repay- 
ment. On  the  Treasury  being  notified  that  the  Council  proposed 
to  advance  the  money  to  the  Vestry,  and  to  spread  the  repayment 
over  42  years,  exception  was  taken  to  that  period  as  being  dispro- 
portionate to  the  life  of  the  works.  Consequenton  such  objection, 
communications  took  place  with  the  Treasury,  and  eventually  an 
agreement  was  come  to  with  the  Treasury  that  the  periods  for 
repayment  of  all  loans  for  the  initial  cost  of  electric  lighting  under- 
takings should  be  limited  as  follows  : — For  land,  buildings,  cul- 
verts, bare  copper  mains,  and  royal  y  licenses  relating  to  such  pur- 
purposes  50  years,  and  for  all  other  purposes  20  years.  This  agree- 
ment and  the  letters  on  the  subject  were  fully  set  out  in  our  report 
to  the  Council  on  Xovember  20, 181)4, when  the  Council  confirmed  the 
agreement  as  applicable  to  all  future  loans  for  electiic  lighting,  and 
we  have  assumed  that  the  Council  does  not  wish  to  again  re-open 
the  question.  Applying  these  terms  to  the  loans  for  electric  light- 
ing purposes  made  to  St.  Pancras  Vestry,  it  is  necessary  to  restrict 
the  period  for  repayment  of  this  loan  (14,300)  to  20  years,  as  the 
previous  loans  have  been  for  longer  periods.  The  Vestry  of  St. 
Pancras  having  been  so  informed,  now  ask  that  if  the  Council  will 
not  lend  the  money  for  42  years,  it  will  sanction  the  Vestry  borrowing 
it  elsewhere  for  that  period.  The  Vestry  do  not  seem  to  have 
realised  that  the  agreement  referred  to  above  applies  not  only  to 
loans  to  be  advanced  by  the  Council,  but  to  all  loans  which  the 
Council  sanctions  in  pursuance  of  its  statutory  duty,  and  that  the 
Council  has  taken  great  trouble  to  obtain  the  best  possible  terms 
for  the  local  authorities  in  regard  to  loans  for  electric  lighting  pur- 
poses. Having  carefully  considered  all  the  representations  made  to 
us  by  the  Vestry  of  St.  Pancras  on  the  subject,  we  are  unable  to 
see  our  way  to  suggest  any  other  course  than  that  the  Council 
should  adhere  to  the  principle  embodied  in  the  agreement  with  the 
Treasury,  and  sanction  the  borrowing  by  the  Vestry  of  the  sum  of 
£14,300  at  3]  per  cent.,  for  a  term  not  exceeding  20  years.  We 
lecommend — 

(a)  That  the  seal  of  the  Council  be  affixed  to  an  order  sanctioning 
the  borrowing  by  the  Vestry  of  St.  Pancras  of  the  sum  of  £14,300 
towards  defraying  the  cost  of  electric  lighting  works  at  the  rate  of 
interest  not  exceeding  £3.  5s.  per  cent,  per  annum,  such  sum  being 
repaid  by  such  equal  half-yearly  or  annual  payments  as  will  repay 
the  amount  borrowed  within  a  period  of  20  years  from  the  date  of 
the  loan,  and  the  interest  also  within  the  same  period. 

('))  That  the  Vestry  of  So.  Pancras  be  informed  that  the  Council 
will  be  prepared,  should  they  desire  it,  to  advance  the  sum  of 
£14,300  on  loan  at  '■'•{  per  cent.,  repayable  in  20  years. 

Loan  to  the  Vestry  of  1  lingtonfor  Electric  Lighting. 

Wo  have  considered  an  application  from  tin  Vestry  of  Islington 
for  a  loan  of  £51,000for  electric  lighting  purposes.  ( >f  this  amount, 
the  sum  of  £18,000  is  to  be  applied  towards  defraying  the  cost  of 
erecting  a  central  station  at  the  rear  of  Eden-grove,  Bolloway,  for 
which  contracts  have  been  entered  into  for  £23,792.  12s.  7d.,  and 
the  sum  of  £33,000  is  to  provide  the  necessary  boilers,  engines, 
dynamos,  fittings,  switchboards,  mains,  pipes  and  lamps,  estimated 
by  the  Vestry  to  cost  £34,200,  and  by  the  Council's  eng 
£32,844.  The  Council  has  already  granted  a  loan  of  £0,000  for  55 
years  to  purchase  the  site.  Consequent  on  the  agreement  with  the 
Treasury  (as  to  the  periods  over  which  loans  for  the  initial 
i  electric  light  installations  should  be  spr<  id firmed 


by  the  Council's  resolution  of  November  20,  1894,  the  Vestry  was 
informed  that  under  that  resolution  we  were  prepared  to  re- 
commend   the   Council    to    sanction    a    loan    of    £18,000   for    50 

years,  anil  £33,000  for  '_'<>  years.  The  Vestry  has  taken  excep- 
tion to  our  decision,  and  contend  that  the  same  treatment 
should  be  meted  out  to  them  as  to  St.  Pancras  and  Ham ps tea  1,  by 
granting  tlu-m    12  year:,  for  repayment  ;  and  that  if  the  Council 

itself  is  not  prepared  to  lend  the  m y  for  thai  period,  the  Council 

should  sanction,  unconditionally,  the  Vestry  borrowing  thi  a int, 

leaving  them  to  make  the  best  terms  they  can  with  some  financial 
corporation  as  to  the  rate  of  interest  and  the  period  for  repayment, 

subejet  only  to  the  restrictions  imposed  by  the  Metropolis  Manage- 
ment Act  of  L865,  which  provides  (sec.  190)  for  the  repayment  of 
any  moneys  borrowed  by  a  sinking  fund  of  not  less  than  2  per  cent. 
of  the  amount  borrowed,  the  Vestry  regarding  this  as  equivalent  to 

repayment  within  50  years. 

Ii  is  hardly  necessary  to  point  out  again  that  the  consents  in 
the  St.  Pancias  anil  Hampstead  cases  were  given  before  the  agri 
ment  arrived  at  with  the  Treasury,  and  before  the  Council's  reso- 
lution of  November  20th  last,  according  to  which  all  loans  for 
electric  lighting  purposes  will  for  the  future  be  sanctioned.  The 
vestry  of  Islington,  like  St.  Pancras,  does  not  seem  to  appreciate 
the  Council's  position  in  reference  to  giving  its  consent  to  the 
borrowing  of  money,  or  to  realise  the  impropriety  of  the  Conned 
consenting  to  the  Vestry  borrowing  elsewhere  for  a  period  of  years 
for  which  the  Council  cannot  itself  properly  lend,  and  thereby 
rendeiing  nugatory  the  agreement  with  the  Treasury,  a  position 
which  we  submit  it  is  quite  impossible  for  the  Council  to  adopt. 
We  think  that  the  same  course  should  be  adopted  in  this  case 
as  recommended  in  the  case  of  St.  Pancras,  and  we  accordingly 
recommend — 

(.')  That  the  seal  of  the  Council  be  affixed  to  the  order  presented 
herewith,  whereby  the  Council  sanctions  the  borrowing  by  the 
Vestry  of  Islington  of  the  sum  of  £51,000  towards  defraying  the 
cost  of  erecting  a  station  and  other  works  in  connection  with  an 
electric  light  installation  in  the  parish,  at  a  rate  of  interest  not  ex- 
ceeding £3.  5i.  per  cent,  per  annum,  such  sum  being  repaid  by 
such  equal  half-yearly  or  annual  payments  as  will  repay  the  amount 
borrowed,  as  to  £18,000  for  the  erection  of  the  station  within  a 
period  of  50  years,  and  as  to  £33,000  for  plant  and  works  within 
20  years  from  the  elate  of  the  loan,  and  the  interest  also  within  the 
same  periods. 

(6)  That  the  Vestry  of  Islington  be  info]  med  that  the  Council 
will  be  prepared,  should  they  desire  it,  to  advance  the  sum  of 
£51,000  on  loan,  at  3j  per  cent.,  repayable  as  to  £18,000  in  50 
years,  and  £33,000  in  20  years. 

Mr.  WT.STAi  i  i'I "I"  said  that  he  had  given  notice  of  an  amendment  that 
42  be  substituted  for  20  years  in  respect  to  the  loan  to  St.  Pancras.  Mr. 
Harben,  however,  was  going  to  make  a  statement,  and  if  Mr.  Spicer  the 
Chairman  of  the  Committee)  would  take  the  report  back  after  hearing 
that  statement,  he  would  not  move  his  amendment;. 

Mr.  It  A  RBEN  said  he  merely  wished  to  make  a  statement  inreference  to 
the  opinion  of.  perhaps,  the  greatest  electrical  engineer  of  the  day.  Mr. 
l'reece.  the  electrician  to  ihe  Post  Office,  who  had  more  to  do  with  elec- 
tricity  than  any  other  man  in  the  kingdom.  Mr.  Preece  wrote  to  him  as 
follows:  "I  don't  mind  your  saying  my  views  are  in  favour  of  42  year.-, 
.i.i  thai  I  consider  20  years  applies  only  to  boilers.  Every  other  part  of 
the  system  must  be  kept,  up  to  date.  It  is  always  under  renewal,  and  at 
tli  end  of  20  year:-  it  must  be  in  good  order,  and  must  always  be  main- 
tained so.  In  fact,  every  electrical  appliance  is  always  kept  up  in  perfect 
working  order,  and  maintenance  means  renewal."  After  such  an  opinion 
as  that  he  thoughl  the  matter  should  be  taken  back  for  further  con- 
sideration. 

Mr.  CAMPBELL  opposed  the  postponement  of  the  mailer  on  the 
ground  that   posterity  would  i  I       i   to  pay  their  quota   for  the 

ties,  but  would  also  have  to  pa}  foi   new  engines  if  the  time  was 
exb  nded. 

Mr.  SPICER  said  tha  e  to  those  electrical  lighting 

j  they  were  so  often  before  the  Council  ;  1  nit  as  far  as  that  report 
wenl    wnli  reference  to  St.  Pancras,  the  evidence  which  the  Finance 

'.ii   ..i    the  pri  -lit    in in    would  certainl;    not   allow   i  hi  in   to 

rei    i  nd  a  Ion  ei  period  than  that  proposed,  and,  as  regarded  tin    IVea 

hi  ;.    i hi     ■    hi  i  i. ■■'  - . '     ick  upon  i  In    arrangement  .     I'm  if  he  was  told 
that  there  was  furthei  a  a  gentl  man  like  Mr.  preece,  and  if 

the  Treasury  were  wrong  in   their  surmise  .  and  they  could  have 

e  brought  b;for<  them  that  the  time  should  be  lengthened, 
In  won  1. 1  take  the  reporl  back  to  be  brought  up  at  a  future  date,  and  in 
the  meantime  thtj  would  confer  with  the  Treasury  in  i   feren      to  it    But 

hi  tin.  ight  n   -Ii  uld   i"'  i  [<  ai  ly  unci  i   I I   that    il  '  •  ibtain 

the  Tr  asury's  consent  the  Finance  Committee  c  uld  in  no  waj  withdraw 

from  the  position  thej  had  taken  up.     He  wi  uld  withdraw  the  report  with 

time, 

Lieut.  <  hi.  T'  iltD  l :.  "  nittee  in  tal 

matter  back  most    unrea    mable  ;    and    he  ...■ill    loI   understand    their 
.  :.  :   had   been  th  -  lin,  and 

surely  the  Trea  urj  wen  not  such  dummies  as  not  to  know  what  they 
wci  e  doing.     He  did  n  mid  be  t  ik'-n  up  because  Mr.  Harben 

brought  up  a  letter  Iran  an  ub  ure  official  in  the  Post  I  iffi  c  He  Bup- 
po  "i  n  would  be  on  .  the  Gov<  rnmi 
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Mr.  COHEN,  M.P.,  said  that  with  regard  to  Col.  Ford's  remarks  lie 
differed  altogether  from  him  in  describing  Mr.  Preece  as  an  obscure  official, 
and  although  lie  was  not  at  all  sanguine  that  the  Treasury  would  recede 
from  the  position  they  had  taken  up.  yet  they  would  hold  the  opinion  of 
one  of  the  greatest  experts  it  its  employment  to  he  a  very  governing 
opinion.  He  thought  the  Chairman  of  the  Committee  exercised  a  wise 
discretion  in  re-considering  the  matter. 

Mr.  ELLIOTT  thought  that  as  the  Council  in  their  Money  Bill  of  1893 
specially  provided  thai  for  electric  lighting  purposes  the  repayment  of 
loan-  should  extend  over  50  year-,  the)  had  been  guilty  of  a  breach  of  eun- 
Edi  nee  in  depai  ting  from  it. 

The  report  was  then  taken  hack. 


THE  ELECTRIC  LOCOMOTIVES  FOR  THE  BALTI- 
MORE AND  OHIO  RAILROAD. 

The  following  particulars  with  regard  to  the  mechanical  and 
electrical  details  of  the  much-talked-of  electric  locomotives  building 
for  the  Baltimore  and  Ohio  Railway  Company  for  use  on  their 
"Belt"  line  tunnel  have  been  communicated  to  the  American 
technical  press  : — 

The  trucks  are  of  forged  iron,  each  resting  upon  four  driving 
wheels  of  cast  steel,  62in.  in  diameter.  Flexibly  supported  upon 
each  of  these  trucks  are  two  6-pole  gearless  motors,  one  for  each 
axle,  transmitting  their  motion  from  the  armatures  to  the  wheels 
by  means  of  a  specially  designed  flexible  coupling.  The  method 
of  spring  suspension  has  been  carefuily  modified  to  allow  of  the 
immediate  adjustment  of  the  wheels  to  the  irregularities  of  the 
tracks,  and  thus  effect  a  diminution  in  the  wear  both  to  the  motors 
and  the  track.  The  armatures  are  of  the  iron-clad  type.  A  hollow 
shaft  serves  to  carry  the  armature,  and  through  this  passes  the 
wheel  axle,  to  which  it  is  connected  by  the  universal  coupling 
already  mentioned,  which  allows  of  freedom  of  movement  in  any 
direction. 

The  complete  motors  are  the  largest  railway  motors  in  the  world, 
and,  while  ponderous  in  appearance,  are  by  no  means  so  bulky  as 
might  be  expected  from  the  heavy  duty  they  will  be  called  upon  to 
perform.  They  are  so  set  on  the  truck  that  they  will  be  easy  of 
access  under  all  circumstances,  whether  the  locomotive  is  at  a  stand- 
still or  in  motion. 

The  cab,  which  will  be  spring-supported  on  the  truck  frame,  will 
be  of  sheet  iron  and  wood,  and  will  have  windows  on  all  sides  in 
order  that  the  occupants  may  have  an  unobstructed  view  in  all 
directions.  Within  the  cab  will  be  set  up  the  series  parallel  con- 
troller, by  means  of  which  the  movements  of  the  locomotive  will  be 
at  the  command  of  the  driver,  and  the  air  brake  pump,  operated  by 
a  small  electric  motor.  Compressed  air  will  be  used  for  the  whistle. 
The  locomotive  will  be  also  equipped  with  bells,  safety  devices, 
&c,  and  will  have  a  Janney  automatic  coupler  at  each  end. 

The  finished  locomotive  will  be  an  imposing  piece  of  electrical 
machinery.  It  will  weigh  in  its  completed  state  95  tons,  will  be 
14ft.  3in.  long.  '.'ft.  6Jin.  wide,  and  will  be  of  standard  gauge.  The 
maximum  speed  of  the  motor  will  be  50  miles  an  hour.  With  a 
load  of  half  the  maximum  pull  of  the  draw-bar  a  speed  of  30  miles 
an  hour  will  bo  made,  while  15  miles  an  hour  can  be  made  with  the 
maximnm  load.  Tim  average  speed  of  the  loaded  train  will  be 
about  30  miles  an  hour.  This  locomotive  is  designed  for  heavy 
work,  and  will  lie  called  upon  to  handle  trains  as  heavy  as  those 
now  handled  by  the  heaviest  steam  locomotives. 

\  list  of  one  of  the  com]  ileteil  trucks  was  recently  made  upon  the 
tracl  at  the  Schenectady  Works.  In  order  to  obtain  the  necessary 
had  a  New  York  Central  heavy  six  wheel  engine  was  made  use  of 
and  the  electric  locomotive  truck  coupled  to  it.  The  machines  were 
then  sent  senl  m  oppi  its  directions  and  tugged  at  the  connecting 
coupling  as  in  a  tug  of  war.  The  electric  locomotive  had  a  slight 
advantage  over  the  steam  engine  in  weight  on  the  driving  wheels, 
and  pulled  it  up  along  the  track  with  apparent  case.  For  the  same 
weight  upon  the  drivers  it   was  shown  that  the  electric  locomotive 

,    pi  itei  load  than  the  steam  loc tive,  the  pull  beingcon- 

gtanj  throughout  the  entire  revolul  ion  of  the  wheel,  the  difficulty  of 

v  a,  la 1 1 1  pull  coi nc ul ei 1 1  with  the  changes  in  the  crank  an  I. m  ol 

the  steam  loc, .motive  being  eliminated.     The  tesl   also  proved  that 

not  only  were  I  he  motors  si  illicit  ail  ly  powerful,  but    that  thfl  driving 

mechanism  and  armature  couplings  are  amply  strong  to  I  ransit  the 
,  irque  of  the  armature  to  tl 


Adelaide.     A  curious  mode  of  Battling  the  questii  n  oi 

,  |  of  Adelaide  l.v  i  lectricity  or  by  gas  has  been 
adopted  in  thai  southern  city,  the  matter  being  pul  to  the 
vote  oi   the  ratepayers      l  lit  hi  i    'I"  Adelaide  are 

,,,,1     aware    of    the   superior    ad  v.aiil  ages   of    air    lighting 

there  has  advantages  which  it  does  not   pi 

■  |         i  it  V  for  gas. 


LIGHT  RAILWAYS. 

REPORT  OF  COMMITTEE  OF  CONFERENCE. 

The  following  is  the  report  presented  by  its  Committee  to  the 
Conference  on  Light  Railways,  called  together  by  the  Board  of 
Trade.  A  full  account  of  the  discussion  which  arose  on  the  report 
will  appear  in  our  next  issue. 

Your  Committee  have  considered  the  subject  referred  to  them,  namely  : 

1.  How  far  the  usual  requirements  of  the  Board  of  Trade  as  to  con- 
structing and  working  new  railways  may  fairly  be  relaxed,  especially  in  the 
case  of  lines  built  through  sparsely  populated  and  agricultural  districts? 

2.  Whether  additional  legal  facilities  for  obtaining  powers  to  construct 
tramroads  and  light  railways  are  necessary  or  desirable  ? 

They  have  given  special  attention  to  the  case  of  light  railways  in  agri- 
cultural districts,  and  they  have  also  considered  tramways  and  tramroads, 
as  well  in  rural  districts  as  in  urban  districts  not  of  the  first  magnitude, 
but  under  this  head  they  have  not  considered  the  circumstances  of  main  lines 
of  railway  or  tramway,  on  which  the  traffic  may  be  expected  to  be  of  great 
volume.  For  their  guidance  they  obtained  from  the  Board  of  Trade  the  Acts 
of  Parliament  and  the  existing  regulations  bearing  upon  the  subject,  and 
they  consulted  with  its  officers  as  to  the  practical  effects  both  of  the  Acts 
of  Parliament  and  the  regulations  upon  railway  construction  and  working. 
They  were  also  furnished  by  the  officers  of  the  Board,  by  the  Foreign 
office,  and  by  members  of  the  Committee,  with  information  upon  the 
subject  from  abroad. 

In  compliance  with  a  request  made  to  him.  Sir  Joseph  Crowe,  K.C.M.G., 
C.B.,  has  sent  them  an  account  of  the  law  and  practice  in  France,  under 
which  land  is  acquired  compulsorily  for  railways  of  local  interest  in  that 
country.  The  Committee  consulted  those  of  their  number  who  are 
acquainted  with  special  divisions  of  the  subject.  The  information  given  by 
Mr.  Jackson  as  to  the  views  of  the  existing  railway  companies  was  sup- 
plemented by  valuable  evidence  from  Sir  Henry  Oakley,  the  honorary  sec- 
retary to  the  Railway  Association.  Cpon  the  information  thus  acquired, 
the  Committee  submit  f he  following  report : — 

They  find  that  the  existing  law  in  Great  Britain  specially  affecting  the 
construction  and  working  of  light  railways  is  mainly  contained  in  the  Acts 
of  1861  and  1868.  and  the  law  specially  affecting  tramways  in  the  Act  of 
1870.*  In  the  case  of  tramways  the  law  necessitates  a  confirming  Act, 
even  where  no  compulsory  powers  of  taking  land  are  demanded.  Tram- 
roads  as  distinguished  from  tramways,  are  only  dealt  with  in  a  Standing 
i  irdei  of  the  Houses  of  Parliament. 

Practically  no  light  railways  have  been  constructed  under  the  general 
Acts  of  1864  and  1868,  owing,  in  part,  it  is  alleged,  to  the  consent  of  all 
landowners  and  other  parties  beneficially  interested,  and  the  absence  of 
opposition  from  any  railway  or  canal  company,  being  necessary  before  the 
Act  can  be  made  use  of.  The  mileage  of  such  lines  constructed  under 
special  Acts  lias  also  been  inconsiderable. 

This  lack  of  progress  in  rural  districts  has  also  been  in  great  measure 
due  to  the  want  of  latitude  left  to  tic  Hoard  of  Trade  by  law,  and  in  other 
cases  by  the  conditions  which  the  Board  considered  it  their  duty  to  impose 
for  the  public  safety.  It  has  also  hem  Mated  that  obstacles  have  arisen 
in  the  case  of  tramways  and  tramroads  in  consequence  of  the  local 
authorities  requiring  conditions  which  were  considered  too  onerous  by  the 
promoters  of  new  schemes. 

The  Committee  believe  that  the  impediments  to  construction  may  be 
greatly  diminished,  and  that  on  a  large  proportion  of  such  lines  as  are 
contemplated  by  their  inquiry,  the  regulations  which  have  been  enforced 
with  a  view  to  public  safety  nun  he  considerably  relaxed. 

In  the  case  of  lines  of  small  traffic,  ha ving  few  train-  in  the  day  anil 
working  at  a  moderate  speed,  there  is  little  risk  compared  with  that 
occurring  on  great  trunk  lines  having  numerous  sidings  and  branches,  and 
carrying,  at  high  and  varyi  peed  ,a  complicated  traffic  of  passengers, 
merchandise,  minerals,  and  cattle,  at  all  hours  of  the  daj  and  night.  It 
seems  rea  onable  that  details  as  to  route,  width  of  gauge,  fencing,  level 
crossings,  bridges,  gates,  the  use  of  public  road-,  stations  and  station  require- 
ments, signals,  continuous  brakes,  and  man)  similar  matters— unni 
expenditure  on  which,  taken  together,  add-  greatly  to  the  cost  should 
differ  in  different  parts  of  the  country,  depending  in  each  ease  upon  the 
nature  of  the  country,  and  the  Ira  Hi,  to  be  conveyed,  'the  same  remarks 
apply  lo  limitation  oi  speed  and  regulations  for  ensuring  reasonable  safety 
in  w, a  line.  There  are  several  other  items  involving  expenditure,  such  as 
the  provision  for  deposit  ol    ecuritj    th 1    a\   of  plans,  advertisements, 

&C.,  in  which  there  i-  room  for  i  aiouiy. 

The  Committee  think   that   ii  i-  not    reasonable   thai   undertakings  of 
In, i! i,  ,i    cope, when  they  are  approved  of  bj  the  locality  thej  areinl 
i,.   ,i  .,>.    hould  be  fon  ed    a     i  liej    no  uon ,  to  hai  I     I  he  ex- 

pensive tribunal  of  a  parliamentary  inquiry. 

The  Committee  are  ot  opinion  thai  the  recent  creation  of  populai  local 
authoi  itie   ot  i  ai  iou    di  ;ree    throu  houl   Great  Britain  opens  i  la-  i  ■ 

t,   ,,,   the     i  ions  to  Parliament    by 

i  with  reference  to  the  authorisation 

.,,,1  ,  on'rol  ■  i    ii  lo    lin.i     to  i nfi  i  red  on  thoa  rod  that  the 

ul    to  i  on  ider  »ln   I  liould  not  be 

dom  .  hi  ultimate  appe  •  ■  the  G  iveramenl 

I  iepai  tmi  eel  ion   ol   railwa]   ,  which,  it    may  Ik> 

mould   I"-  exen  i  ed   u  ith  due  re   ird   to  tin-  exi  tei    s  ol  such 

local  •  on!  rol  rod  re  possibility. 

it  tlii  lie  initial  cosl  i,  and  the  expi 

working,  could  be  so  '•  ight  railwaj    and  tram- 

•  Railway   Construi  I     i  I  Vict.  *c  121, 

119,  Pari  \\  and  the 
Trami  *  "v*  Vict,  c  78. 
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promoted  either  by  independent  companies,  or  bj  the  existing  Lines 

of  railway  and  tramway,  could  be  undertaken   to   il real   advantage  of 

and  especially  agricultural d  twitbout    itisfactory 

.iii  ansport. 
The  I  ommittee  su  ;gest  that  proposals  for  the  construction  and  working 
of  such  lines  should  be  submitted  in  the  first  instance  to  the  County 
Council  with  exceptional  provisions  as  to  large  municipalitie  subject  to 
bions  ensuring  that  the  interests  of  those  directly  affected  are  duly 
safeguarded.  In  all  cases  a  majority  of  assents  in  number  and  value  oi 
-  should  be  required,  and  in  cases  of  compulsory 
acquisition  of  land  there  should  be  a  power  of  appeal  to  the  Board  of 
Trade,  If  any  doubt  should  arise  as  to  whether  a  proposed  line  is  a  light 
railway  to  be  dealt  with  Locally,  or  i-  a  scheme  which,  on  account  of  its 
magnitude,  or  otherwise,  should  properly  be  dealt  with  Parliament,  the 
Committee  think  that  the  B  lard  of  Trade  should  determine  the  question. 
The  Committee  are  doubtful  whether  il  would  be  within  the  terms  of  the 
reference  to  them,  and  they  retrain  from  giving  an  opinion  as  to  whether, 
and  if  so,  ou  what  conditions,  it  is  desirable  thai  local  authorities  should  he 
empowered  i  i  contribute  funds  towards,  or  otherwise  take  part  in.  under- 
takings of  this  character. 

sd  B.  Samuelson  Chairman  "f  the  Committee),  W.  M.  Acworth, 
E.  Hicks-Beach,  R.  Melvill  Beachcrofl  subject  to  Appendix 
A  I  u heart  F.  A.  Channing  subject  to  Appendices  I:  ami  I-'.,  Andrew- 
Clarke.  Bdmond  Fitzmaurice,  Claud  J.  Hamilton,  Alfred  Hickntan 
(subject  to  Appendix  i '),  Henry  Hobhouse,  A.  t'.  Humphreys-Owen 
subject  to  Appendix  D  .  W.  L.  Jackson,  Wm.  Thos.  Makins,  P.  Walter 
Meik  A.  M.  Rendel,  Albert  K.  Rollit  (subject  to  Appendix  G  .  Alex. 
Siemens.  Samuel  Storey  subject  I"  Appendix  E  .  Sutherland,  Thring 
subject  to  Appendix  F).  T.  C.  Farrer  Secretary  to  the  Committee), 
23rd'  January,  1895. 

APPENDIX  A. 
Memorandum  by  Mr.  Beachcroft. 
I  have  signed  the  above  report  agreeing  generally  with  the  suggestions 
so  far  as  they  go.  I  dissent,  however,  to  the  exclusion  from  the  report  of 
all  reference  to  the  case  of  tramways  and  tramroads  in  urban  districts  of 
the  first  magnitude,  believing  that  even  if  all  the  suggestions  referred  to 
are  adopted  they  will  have  little  or  no  effect  in  solving  the  second  of  the 
two  problems  set  before  the  Conference  by  the  President  of  the  Board  of 
Trade,  namely,  that  relating  bo  congested  papulations. 

The  reiief  of  the  congestion  of  great  cities,  such  as  London,  can  only,  as 
the  President  stated,  be  obtained  "by  providing  for  a  better  transporta- 
tion of  workmen  to  their  work  from  suburban  areas"  or  by  enablmg 
industries  which  "are  now  conducted  in  the  large  cities  to  he  transferred 
to  suburban  or  rural  districts,  by  providing  easior  and  cheaper  modes  of 
transportation  from  the  places  in  which  these  industries  would  be 
established." 

By    limiting    the    object    of    the    reference    to    the    Committee,    as    is 

dly    done   by    the   Report,   to   the   case  of  agricultural  and   small 

urban   districts,  the   Committee   is,   I    submit,   shelving   a   responsibility 

which,  if  not  undertaken  now,  must  be  undertaken  before  Parliament  can 

be  asked  to  deal  with  the  general  question. 

The  conditions  affecting  the  construction  and  working  of  tramways 
and  tramroads.  whether  as  to  safety  of  the  public  or  otherwise,  in  the 
outskirts  of  London,  differ  only  iu  degree  from  those  applicable  to  such 
We'ston-super-Mare  or  Stoney  Stratford  -at  all  events,  the 
evidence  given  to  the  Committee  raised  no  serious  distinction — iu  either 
case  the  main  hindrances  to  development  would  apply  equally  :  these  are 
1 1  the  cost  of  acquiring  the  land  where  main  roads  are  not  available,  and 
2  the  financial  difficulty  attending  new  enterprise-  in  view  of  their  being, 
to  start  with,  almost  necessarily  of  a  profitless  character. 
■  A  revision,  by  Parliament,  of  the  provisions  of  the  Lands  Clau  I 
solidation  Ai  t  on  the  one  hand,  and  the  establishment  of  some  system  of 
ntee  on  the  other,  are  the  points  which  seem  most  pressing  for  con- 
sideration, and  1  can  only  ex]  that  the  Conference  itself  will 
not  re-t  satisfied  without  a  further  report  on  this  important  branch  of  the 
subject. 

APPENDIX    B. 
Memorandum   hy   Mr.  Changing. 
While  concurring  generally  in  the   Report,   I   wish   to  add  the  following 
on   several  points  of  importance  which,   in   my   opinion,  are  dealt 
with  inadequately  in  the  Report. 

(1)  The- requirements  of  the  Board  of  Tra  '    the  equipment 

and  safe  working  of  railways  are  a  less    bin  carrying  out  of 

light    railways   than    the   heavy  and   uncertain    expenditure    involved    in 

before   Parliament,  and  in   the  cumbrous  and   costly 

machinery  for  the  purchase  of  land. 

The  evidence  -hows  that  some  of  the  requirements  of  the  Board  of 
Trade  are  recognised  as  indispensable  by  engineei  ereated  in 

the  promotion  of  light  railways,  as  well  as  bj  tie-  iuspei  ton  ot  lie-  hoard. 
It  is,  therefore  listinguish  cleat  tircments 

and  other  requirements   which,    however   i-  idinary   railways 

with  heavy  traffic  and  worked  at  high  speed  are  poetically  unneces- 
sary on  light  railways  worked  at  low  speed  and  under  wholly 
different    conditions.     I   ith    at      re  passenger    traffic. 

It  would  appear  from  the  evidence  Unit    in  most  pari-  of  tin    country   effi 
cient  continuous  brakes,  at  least  on  engine   andpa 
gales  at    level   crossings,  and  some  mechanical   regulation  o£  spei 

lly  be  indispensable,  and  that  the  speed  should  be  re  tricted  to  a 
maximum  of  25  miles  an   hour  in   the  open  country  down  to  eight  miles 

an   hour  or  less  in   urban  or  suburban  districts.       In  the    ;ec I  place,  the 

weight  of  rails,  the  construction  of  permanent  way  and  of  bridges,  the  use 
of  public  roads,  and  other  like  matters,  must  vary  considerably,  according 
to  the  nature  of  the  country  traversed)  and  the  ch  be  traffic 


provided  for.     In  the  third  place,  i  here  are  requirement  s,  luch  as  the  pro- 
vision of  and  equipment  of  station-  and  platforms, 
re  .u.i'.  lignals  and  block  working.  &c,  which  will,  in  most  cases,  clearly  be 
mine..-  ai  v  on  light  railways  ..f  the  t\  p.-  contemplated.     A 

ih.-e...    -      the  Board  of  Trade  will  1 \ -ceding  what  is  like! 

lione.l  by  public  opinion  Lfanj   substantial  modification  is  mad. 

requirements,  unless  in  per)  excepti d  cin  u 

class,   i  he    Board   of   Trade    ihould   exercise   the  widest  and   fullest   dis 
cretionarj    powers,    dealing    with    ea  b    case  ling    to    the    Bpecial 

circumstanci   .      Is  to  requirements  of  the  third  class,  the   Board  Bhould 

1 1  .in  such  expendil  ure  to  the  ut  mo 
urgent  and  exceptional  state  of  things  renders  it  indispensable. 

(2)  I  think  it  is  to  he  regretted  that  the  Committee  has  made  < 
t..  draw   .i   distinct   line   between   the  light  railways  and   tramway 
tramroads    contemplated    by    this    inquiry    and    ordinary    branch 
railway  s.     As,  however,  the  Committee  have  agreed  to  a  paragraph  which 
the   Board  ..i   Ti  ide,  the  decision  "whether  a  proposed  hue  i-.  in 
fact  a  light  railway,  or  is  a  scheme  which,  on  account   of  it-  magnitude, 
should   properly  be  dealt    with  by   Parliament,"  it  would,  in  my  opinion. 
l.e  only  reasonable  that  tin-  Board  of  Trade  in  testions 

here  considered,  should  introduce    ome  definition  which  would  serve 
guide  to  county  councils,  to  pr ters,  and  others. 

In  some  districts  it  may  be  most  dc.-irable  and  reasonable    thai    railway 
companies  should  extend  their  new   1. ranches  in  the  form  of  light  railwa] 
But  in  other  cases  it  might  be  a  grave  abuse  for  a  railway  company  to  coin 
struct  or  work,  on  the  cheaper  and    less  efficient    scale,  branch  line-  which, 
owing  to  the  population  ..I  the  district  and  the  nature  of  the  traffic, ought, 
in  the  public  interest,  to  be  carried  out  and  worked  as  branch  lim 
under  the  norma]  -tan. lard-  ..f  railway  equipment  and  working.     [  am  co) 
vinced    that    Parliament    and    public    opinion    would    rightly    resent    any 
attempt  to  lower  the  normal  standard  of  ordinary  branch  lite-,    t. 
structed  in  future,  which  would  re-ult  in  unfairly  sacrificing  or  r.  -  ricting 
the  conveniences,  and  diminishing  the  precaution-   for   the  safety  of  the 
public,  in  the  interest  of  railway  directors  and  shareholders. 

3  Where  an  independent  company  is  authorised  to  construct 
railway  forming  a  junction  with  an  existing  railway,  the  Board  of  Trade 
should  have  power  to  compel,  if  necessary,  the  existing  railway  company 
to  grant  facilities,  and  to  make  a  fair  adjustment  of  the  cost  of  services 
and  of  the] receipt  of  charges  in  respect  thereof  as  between  the  railway 
company  and  the  light  railway  company. 

(4)  I  believe  that  it  would  tend  to  render  the  provision  of  light  railways 
and  tramways  cheaper  and  more  effective,  anil  would  also  tend  to  induce 
cunty  councils  and  urban   authorities  to  contribute  towards  the  expendi- 
ture necessary,  or   to  guarantee  such  undertakings,  if  full    powers    were 
given   to  county   councils  and   urban   authorities   to  construct  and   work 
light  railways  on  their  initiative  and  responsibility,   or   to  join  with  other 
county  councils  or  authorities,  or  with   any  railway   company  or  indepen- 
dent company,  in  constructing  or  working  light  railways.     Where  a  .  ountj 
council  thus  cat ries  out  a  light  railway,  it  will  obviously  be  necessary  that 
the   Board   of  Trade  should    lie    the   confirming  authority,   and    that    all 
questions    arising,    whether    of    compensation    or    as    to    other    disputed 
matters,  should  be  decided  by  an  arbitrator  appointed  by  the  Hoard. 
5    In  any  legislation  as   to  light,  railways,   tramways,   "r   tram. 
think  the   employes  ought  to  be   included   in  express   terms  among  the 
railway  servants  to   whom    the   Hours   of    Labour   Railway    Servai 
1894,  applies,  unless  they  are  already  so  included. 
APPENDIX  C. 
Memorandum  hy  Sib  Alfred  Hickman. 

That  the  compensation  to  be  paid  for  land  taken  compulsorily  should 
be  fixed  by  an  arbitrator  appointed  by  the  Board  of  Trade,  who  should  be 
instructed  to  take  into  account  the  value  added  to  the  remaining  land  of 
the  same  owner  by  the  improved  means  of  communication. 

APPENDIX  D. 
Memorandum  nr  Mr.  Humphreys-Owen, 

While  concurring  generally  in  the  report.  I  agree  with  Mr.  storey  and 
Mr.  Channing  that  powers  iu  relation  to  light  railways  should  be  given  to 
county  councils,  I  think  legislation  desirable  which  would  enable  parts  ot 
rural  counties  to  facilitate  the  construction  of  light  railways,  either  by 
providing  capital  for  or  guaranteeing  interest  on  the  cost  of  construction 
of  lines  serviceable  to  the  locality,  but  conferring  no  advantage  on  the 
county  at  large.  Precedents  for  such  legislation  are  to  be  found  in  the 
Lighting  and  Wat.hing  Act  1333.  and  the  Acts  relating  to  Commissioners 
of  Sewers,  especially  Part  II.  of  the  Land  Drainage  Act  1861. 

I  think  also  that  the  attention  of  Parliament  and  of  the  I 
should  be  directed  to  the  evils  caused  bj  improvident  methods  ..f  raising 
money  for  the  construction  of   railways  and   tramways.      Mr.  Sell.  I 
tiouBthisat    everal  points   ii   his  evidence   to   2.141—  2.149  ;  2. 305 
evengo.  ■-.  that   it  ma 

expenditure  (2,230.2.231.     Sir   Henry   Oakley   lay-  down 

i    light   railways  that  they  should  be  " made  with 
..  views  areex]  (  iworth 

(1880,  1895  .  and  ii  -..  I  ).  ii  Ii  i.ii  i  I         Addison    Id  0 

[n  my  opinion  unle      i  line  i    promoted  by  a  ]  bj  an  existing 

railway  company,  securities  equal  in  value  to  the  am 
lepo3ited  by  I  be  pi  om 

APPENDIX    E. 

\i  i    .        i,       i      .i  id  Mr.  Cb  -,'■ 

We  are  oi   opinion  that  it  i tl  i  I  u  ;elj  tend  to  the  multiplicati f 

lilways  and   I  i  erefon    to   the 

.•orked  at  a  profit,  if  at  leait  equal 
optional  p..'.'..  ra  to  those  now  ]  J  boron  be 

:  ,  Parliament  on  cum 
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to   lighl    railways  and   tratnroads,   with  bhe  possible  additional  power. 

.i    i  biug     uch    projects  by  some  provisii £  capital  or  by  guarantee,  i 

i,.,,,,    approved  b)  the  Local  Government   Board  after  a  local  inquiry. 

APPENDIX   \\ 

Memos  s  int  u  bi   i  iObd  Thbing. 

Highly  as  i  approve  of  the  report  in  general,  I   think,  perhaps,  that 

working  oul  bhe  details  of  a  measure  il  maj  be  found  desirable  to  mal 

■  in.   modifications  in  relation  to  the  intervention  of  the  Board  o£  [Yade 

APPENDIX  G. 
Memorandum  by  Sid  Albert  K.   Roi-ut. 
1   assent  generally  to  the  terms  of  the  report,  but  expressly  subject 
the  reservations  in    my  remarks  at   the  opening   i   inference,  and 
others  in  respect  of  tramways,  especially  town  tramways. 


THE  CAPITAL  INVESTED  IN  ELECTRIC  SUPPLY. 

For  an  industry  which  only  received  legislative  sanction — 
encouragement  it  certainly  was  not — in  1882,  and  which  only  got 
fairly  under  way  in  the  early  months  of  1890,  a  total  capital  expen- 
diture of  something  likeT'.  millions  sterling  is  a  sufficiently  satisfac- 
tory record,  all  tilings  considered.  English  electrical  engineers,  at 
any  rate,  can  claim  to  have  done  all  that  engineering  skill  and 
foresight  can  do  to  render  this  capital  expenditure  remunerative. 


District  supplied. 


Owners  of  Supply  station. 


1893  ABERDEEN 110,173 

1894  ABER  VST  WITH,         6.696 
ALTRINCHAM  ....    12.424 

IAYR I  24,800 

BATH  51,843 


Kl'U 
1895 
1890 


L893 

1894 
L8I  9 


1894 
1891 

1 :  '  i  i 


1893 

I 


BEDFORD    160,704 

BELFAST     255,896 

BIRMINGHAM    .     478  L13 


Amount 
exp'nded 

toDec.31, 

1891. 


I  BLACKBURN  

BLACKPOOL    

BOLTON  

BOURNEMOUTH 

BRADFORD 
BRAY  


120,064 
23,846 

115.002 
37,650 

216,361 
6,539 


BRIDLINGTON    ...       8.909 

BRIGHTON 115,402 

BRISTOL 225.892 

BUCKINGHAM    .      L73 

BURNLEY   87,058 

BURTON  -  ON 

TRENT 46.047 

CAMERIDGE   ...       L85.822 


KDIFF      

CARLOW  6,900 


Loi  J    Luthority  

Do.  

Altrincham  Electric  Supply  ... 

Local  Authority 

I  'ii  v  i  I  Bath  I  lei  t  rie  Lighting 

i  lompany  

Local  Authority  

Do.  '    

Birmingham    Electric    Supply 

i  lompany 

Local  Authority 

Do.  "   

Do.  

Bournemouth      and      D    triet 
Electric  Supply  ( lompany  ... 

Li  cal  Authority  

Bra     i  llei  tri    I  ight  and  I  '<  wer 

<  lompan)  

Loi  il   \utli"i it)  

I'-..         '   

Do.  

Buckingham    Electric    Supply 

Company 

I  i     i     Authority 


n  i. 


3890    CHATHAM 


1890    CHELMSFORD     .. 

I  CHELTENHAM    .. 

CHISWICK  

i  COATBRIDGE 


L893 

I 

i 

i.  I 
L894 
L88 


I  COVENTRY 
COWPEN. 

DERBY     

DEWSBURY 


95,000 
11,008 

22,000 
30,033 

52,724 


DOVER     


DUBLIN   

DUNDEE 

EALING 
EASTBOURNE 


262.239 
1.42,455 

24,000 


l.UINBURGH 

I    IKTER  

ftRBHAM  

I.WAY Iii 

'  l.ASCOW    71    

1891     HALIFAX     93     lOO 

i:n    iianley 54.946 


i  !  .ml  i  ;i  Electi  Supply 
i  'ompany 

Local  Authority  

Milford  Electri  u  ppl)  '  lom 
pany 

<  lhagford  and  I  levon  Eli  eti  ic 
lit  I  lompany  

i  lhatham,  l\oche*tei  and   I  >is- 

trict  I'll  cl  i  ic  I  i'  lii  I  ' |  an} 

,.|    I  !,    trii 

Ml)    

Local  Authority  

Do.  

tricity  ( 'ompany 

I  local  Aul  In  i  it  \ 

■    !    ■       

Local   Vutli  i  

□ 
i         r  El  eti  icity  Supply  i  loui 

r»»»y 

'.    thoi  ii  v 

Do.  

Do,  

Light 

pan) 

npany  ... 

I 

Do 
Do, 


£ 
23.200 

N 
25  000 
12.C00 

46,087 
12,000 
20,000 

80  000 
;'.•_>  fum 
50  000 
22,000 

55,000 
64,500 

10.COO 

N 
113830 
80.C00 

N 

23500 

30,000 

31,815 
32.500 

1400 

2,000 

19,450 

15,800 

16.000 

N 

N 

20000 

N 
30000 
25.0C0 

40,000 

30.00 
25,000 

38.C00 

IIHI.IHIII 

22,003 

7,0  ii 

30,000 
21.000 


Onneis  of  Supply  Station. 


Amount 
exp'nded 

to ' 

1894. 


1883    HASTINGS  52,340 

1892    HOVE  27,000 


1893    HUDDERSFIELD...    95,420 

1893    HULL  208,639 

1893    KELVINSIDE 

--      KESWICK    3,760    Keswick   Electrii 

pany 

1895    KILLARNEY   5,204    Killarney     Electric 

i  lompany 

1893  'KINGSTON  UPON 

THAMES 27,059 

1894  LANCASTER    31,038 

-       LARNE     6,0C0 


Hastings    and    St.    Leonard's 

Electric  Light  Company    ...  84,500 

Hove  Electric   Lighting  (.'om- 
pany   44  000 

Local  Authority 50  000 

Do.         '  35.000 

Kelvinside  Electricity  Company     £7  000 
Light  Com- 


Lighting 


5000 
5,300 


1887    LEAMINGTON  SPA    26,930 

1893  LEEDS 390,000 

1894  LEICESTER 187.C00 

1884j  LIVERPOOL    517,980 

LONDON:  — 
1889       Charing  Cross 

1889       Chelsea   

1892       City  of  London 

—     t  County  of  London 

1892;      Crystal  Palace 


189a 
1 ;  :■  '0 


Hainpstead. 
Brompton   . 


I  Islington 

Kensington. 


London  (S.E.  .V 
S.W.)  

London,  W.C..W. 
&  N.W.)  

Notting  Hill  .. 

St.  James  and 
PaUMaU    ... 

St.  Pancras 

Westminster  ... 


Woolwich 


1894    LONDONDERRY  ..:  33.728 
-      LYNMOUTH    1,547 


1893 

l.,''.l 


MANCHESTER 
MORECAMEE ... 


..515,998 
...     6,476 


1892    NELSON  22.700 

1890    NEWCASTLE- ON  - 
TYNE 
Ditto 


-     I  NEWPORT  iMON. 
1893    NORTHAMPTON.. 


197,026 
197.026 


.'Mini 
61.778 


1893  NORWICH  104.000 

1894  NOTTINGHAM    ...220.000 
-      OGMORE  VALLEY    10.C0O 

i.PHAM 

1892   OXFORD  45  743 

1894    PORTSMOUTH  I           5 

PRESCOT    .      ,.,  6,419 

;tSTON    110.225 

READING     62,000 

I  RICHMOND    ..., 


i    AUSTELL..., 
U.FORD  198,136 

OARBOROUQH, 

i  SHEFFIELD    ... 

1893     SOUTHAMPTON 


Local  Authority  16.000 

Do 25.000 

J.E.  H.  Gordon  &  Co.  I  Limited 

(in  liquidation)   N 

Midland    Electric     Light    and 

Power  Company 32,000 

Yorkshire      House  -  to  -  House 

Electricity  Company 53.000 

Local  Authority  50,000 

Liverpool       Electric      Supply 

lompany ,250.000 

Charing  Cross  and  Strand  Elec- 
tricity Supply  Corporation  ..    215,400 

Chelsea      Electricity      Supply 

Company .'.   118,785 

City  of  London  Electric  Light- 
ing Company   900,000 

County  of  London  ami    Brush 
Provincial  Company 

i  Irystal  Palace  1  listrict  Electric 

Supply  Company     69,000 

Local  Authority 29.000 

House  -  to  -  House      Electric 

Supply  Company     350  000 

Local  Authi  .rity 60.000 

Kensington  and  Kuightsbridge 
Electric  Light  Company    ...   187,500 

London  Electric  Supply  Corpo 

ration    850,000 

Metropolitan    Elei  trie  Suppl) 
Company 

Sotting     Mill     El    trie    Light 
Company  82.890 

St.  James  and  Pall  Mali  I 

Light  Company   223.000 

Local  Authority 150.000 

Westminster    Electric    Suppl) 
Corporation .'.  411,130 

Woolwich     District      Electrii 
Light  ( lompany  N 

Local  Authority'. 15.000 

Lynmouth  ami  Lyntou  Electric 
I  .ight  Company  N 

I.  ical  Authority 150000 

Moi  ei  ambe  Electi  ii   Light  and 

Power  ''  unpins 6,752 

Local  Authority 9,305 

Newcs  tie    oh    T)  lie    i 

Suppl)  Company 52000 

Newi  i  tli'  and  I  list  ricbEli 

i  i  in  in    i    impany  53.0,0 

l  ocal  Authorit)       ' ?0.000 

Northampton    Electri 

and  Power  Company  20.917 

Norwich  i  25  570 
45  000 

and  Powei  Company 5.000 

i  Authority 24.700 

Oxford  Electric  Company 63.420 

'    rit)  76,';85 

Brit  i  li    insulated    Win 

10.000 

i       tri 

73,10(1 

Suppl)  i  '.'in 

i  in) 30,000 

i.'i.i ii- 

Company 

d  Co 

Iiorit)  

Electrii 

25,000 
Sheffield    Electrii     Ligli 
Powoi  I 

I       i         Light 

all  1    Powl  '    i  ompany  18.000 
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lUstrict  supplied. 


Owners  of  Supply  station. 


ount 
exp'  1 1  ■  i**»l 
toDeo.31, 
1804. 


Local  Authority 

Do. 



Do.  

Do.  

Thetford   Elei  trie    Light   and 
Power  Company 


Supply 


Local  Authority 

Do.  

Weybridge     Electric 

< Company 

Uthoritj         

Woking  Electrii  Supply  Com- 
pany   

Local  Authority 

Do.  '   

Do.  


16,000 

N 

15000 

:2r>.i  n;) 
17  000 

4,000 

13,000 
19,000, 

N 

19.000 

N 

30,000 
52,000 
16,500 


1894  SOUTHPORT  43.026 

—  tSOUTH     SHIELDS    78.391 

—  tSTAFFORD 20,270 

—  tSUNDERLAND    .134.194 
1889 'TAUNTON    ! 

THETFORD 4,250 

ITU  N  B  R  I  DG  E 

WELLS     !  27,895 

--     WALSALL    71,791 

--      WEYBRIDGE  4.0C0 

1893    WHITEHAVEN    ...     17,812 

—  WOKING 1H,000 

1895  WLVRHAMPTON    82  622 

189>1    WORCESTER  42.908 

1       I    YARMOUTH 49,318 

N  indicates  that  no  information  is  obtainable,  or  thai  the  figun 
prove  unreliable. 

Where  figures  are  in  italics,  the  information  i  obtained  from  tlia  only 
available  sources,  ami  are  put  at  a  minimum. 

•  Authorised  expenditure  at  Olatyow,  C200.000 ;  at  Oldham,  £  27,000  : 
al  Taunton,  £20.000.     Application  is  now  being  made  for  power  to  borrow 

a  further  £100.000  by   M fiesta;  and   a  further  £10,000  l.y  Kingston- 

up.m  Thames. 

t  Not  yet  in  operation. 

It  will  be  seen  from  the  above  that  the  amount  of  capital  actually 
expended  is  as  follows  : — 

Companies    £1.977,420 

Local  Authorities    5.422.905 

Total £7,400,325 

In  addition  to  this  amount,  schemes  for  the  establishment  of 
electric  supply  s'ations  are  under  consideration  by  a  number  of  Local 
Authorities  and  companies  (many  of  whom  have  already  obtained 
the  necessary  Parliamentary  powers),  involving  a  large  outlay,  and 
a  glance  at  the  above  list  will  show  the  number  of  stations  which 
have  come  into  operation  all  over  the  kingdom,  and,  therefore, 
what  great  progress  has  been  made  in  the  popularisation  of  elec- 
tricity for  lighting  and  power  purposes  since  January  1,  1893,  at 
which  date  only  six  local  authorities  and  17  companies  were  supply- 
ing current. 


CORRESPONDENCE. 


TO  PROF.  PERRY,  AND  OTHERS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sip,  :  I  must  ask  Prof.  Terry  to  kindly  exercise  his  forbear- 
ance for  a  time.  I  have  reason  to  believe  that  I  have  other 
readers  who  have  not  had  so  much  experience  with  operators 
as  Prof.  Perry.  For  their  sake  I  do  not  think  it  desirable  to 
complicate  the  subject  at  an  early  stage  by  introducing  such 
advanced  mathematical  notions  as  the  gamma  function  and 
generalised  differentiations.  As  Prof.  Perry  will  see  in  my  last 
two  articles,  they  are  unnecessary  in  the  present  stage,  and  the 
work  is  done  entirely  without  them. — Yours,  &c, 

:    HEAVISIDE. 

"LABOUR-SAVING  "  APPARATUS  AS  AN  INSTRUMENT 
OF  EDUCATION. 

Tu   THE    EDITOR    OF    THE    ELEi   IKUTAN". 

Sin  :  Discussions  are  like  rivers,  they  widen  as  they  proceed. 
The  controversy  on  a  student's  right  to  use  direct  reading  am- 
meters or  voltmeters  has  merged  into  broader  questions  of 
methods  of  physical  laboratory  teaching.  In  its  original  form 
the  matter  at  issue  was  of  limited  importance  ;  but  the  more 
general  range  which  it  has  since  attained  makes  it  one  on  which 
most  teachers  will  have  some  well-defined  opinion.  At  the 
same  time  the  controversy  threatens  to  become  somewhat 
desultory. 

The  really  interesting  question  is  not  so  much  whether  so- 
called  direct-reading  instruments  shall  be  accepted  as  a  starting 
point  for  a  student's  exercise,  or  whether  he  is  to  begin  by  an 


independent  determination  of  the  length  of  the  seconds  pen- 
dulum before  he  may  use  a  watch  with  seconds  hand,  as  the 
question  of  the  kind  of  things  he  is  to  be  taught  to  do.  The 
student  has  to  make  a  departure  from  some  accepted  facts  in 
every  piece  of  experimental  work,  and  if  you  set  him  to  cali- 
brate his  home-made  ammeter  with  a  copper  voltameter 
you  have  to  let  him  assume  the  received  electro-chemical 
equivalent  of  copper.  If  that  is  not  to  bo  allowed  be  may  ulti 
in  it:  ly  find  himself  compelled  to  redetermine  the  length  of  the 
arc  of  a  terrestrial  meridian,  construct  a  cubic  decimetre  to  be 
rilled  with  pure  water  at  I  C,  and  make  a  careful  observation 
of  the  length  of  the  pendulum  giving  mean  solar  seconds  before 
he  reaches  any  satisfactory  basis  for  his  calibratii  n.  The  ques- 
tion of  the  point  from  which  you  start  him  is  really  to  be  deter 
mined  by  what  you  wish  him  to  be  able  to  do  after  giving  to 
the  subject  as  much  time  as  most  students  are  able  to  devote 
to  experimental  work.  If  the  student  is  a  potential  examinee 
with  a  science  examination  in  front  of  him  as  his  goal,  and 
with  prospects  of  having  to  teach  elementary  physical  science 
himself,  then  there  is  a  great  deal  to  be  said  in  favour  of  making 
an  acquaintance  with  the  chief  qualitative  effects  in  physics 
through  the  medium  of  apparatus  built  up  ah  initio  with 
his  own  hand--,  provided  he  has  sufficient  dexterity  and  time  ; 
but  it  is  useless  to  talk  of  his  doing  any  exact  quantitative 
work  by  these  means  unless  he  has  immensely  more  than  the 
average  finger  craft.  Accordingly,  he  may  acquire  in  this  way 
a  good  examination  paper  kind  of  knowledge  of  the  principles 
of  the  science,  but  he  is  not  trained  in  becoming  an  exact 
observer,  and  he  is  or  may  be  as  ignorant  as  a  babe  of  actual 
and  practical  forms  of  instruments  as  used  in  the  workshop  or 
testing  room,  although  he  may  be  familiar  with  rough  labora- 
tory equivalents  of  them.  Place  such  a  student  in  the  elec- 
trical testing  room  of  a  cable  factory  or  dynamo  builder,  and 
he  has  to  begin  his  acquaintance  with  the  actual  tools  of  his 
trade.  "Yes,  but,"  say  the  advocates  of  the  jam-pot  battery 
and  home-made  ohm,  "  he  has  had  his  mind  so  much  strength 
ened  by  his  previous  training  that  he  very  readily  assimilates 
the  new  knowledge." 

I  am  sometimes  tempted  to  think  that  we  may  overdo  this 
cult  of  mind-strengthening  education,  and  that  the  chief  charge 
against  much  teaching  is  that  it  begins  at  the  wrong  end.  The 
plain  fact  always  remains  that  for  most  young  people  the  chief 
end  of  education  is  that  they  may  be  enabled,  iu  the  lirst  place, 
to  earn  a  living  subsequently,  and  they  can  only  do  that  by 
being  able  to  do  something  which  the  world  wants  done.  Hence 
the  system  of  teaching  which  begins  by  teaching  certain  things 
as  an  art,  and  afterwards,  if  there  is  time,  considers  them  as  a 
.  is  more  effective  from  a  practical  point  of  view  than 
that  method  taken  in  the  reverse  order.  We  see  the  result  of 
this  latter  process  in  the  schoolboy  waste  of  time  over  German 
and  French  language.  He  is  taught,  first  and  erroneously, 
language  as  a  science.  He  can  translate  for  you  into  excellent 
French,  under  the  guidance  of  Oilendorf,  "The  lion  was  sitting 
in  the  house  of  the  washerwoman,"  and  parse  every  word  of  it  ; 
but  he  cannot  speak  the  language  "as  she  is  spoke,"  and  he 
cannot  understand  it  when  it  is  spoken.  This  is  because  we 
mostly  teach  language,  which  is  first  and  naturally  a  branch  of 
the  great  art  of  mimicry,  unnaturally  as  a  science.  The  moral  of 
all  this  is  that  the  technical  student  had  better  be  taught  as  an 
art  as  soon  as  possible  to  use  the  tools  of  his  craft.  This  does 
not  assume  that  the  teacher  should  neglect  to  instruct  him  in 
general  principles,  or  that  he  is  to  be  limited  to  you  press  the- 
button-and  we-do-the-rest  sort  of  laboratory  exercises  ;  but  it 
does  mean  that  by  working  from  the  first  with  accurate  and 
practical  forms  of  apparatus  he  maybe  trained  at  the  same 
time  to  gain  accuracy  in  observation  and  knowledge  of  the 
actually  used  instruments.  My  experience  is  that  even  junior 
students  take  more  interest  in  their  laboratory  work  when 
they  know  they  are  working  with  the  real  thing,  and  can,  with 
pains,  get  good  quantitative  results,  than  they  do  when  merely 
limited  to  such  rough  determinations  as  they  can  gel  iron,  the 
instruments  made  by  themselves.  The  fact  is  that  the  technical 
studenl  Btarts  with  the  object  of  being  made  into  a  good  user  of 
known  tools,  and  he  no  more  needs  to  begin  by  making  his  gal- 
vanometer than  he  begins  by  making  his  lathe  or  slide  rest.  .  . 
If  his  goal   is  ultimately  the  workshop  or  factory,  he  has  to 
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learn  to  use  the  weapons  with  which  he  has  to  fight ;  and  if  he 
has  only  learnt  to  make  certain  little  rough  models  of  them  he 
has  still  everything  to  learn. 

It  is  impossible  to  disguise  the  fact  that  much  educational 
work  would  be  far  better  conducted  if  the  abstract  were 
approached  through  the  concrete  than  viee  versa.  Why  is 
not  trigonometry  taught  more  on  the  drawing  board,  with 
protractor  and  a  table  of  sines  and  cosines,  and  the  chief 
formulae  demonstrated  experimentally  ?  Why  should  not  the 
chief  facts  of  dynamics  be  more  generally  taught  with  a  good 
Atwood's  machine,  and  not,  as  at  present,  only  by  briuging 
the  student  to  algebraic  symbols  in  a  book  ?  Similarly  there 
is  every  possible  advantage  to  be  gained  by  introducing  a 
laboratory  student  to  quantitative  physical  work  at  a  very 
early  stage,  carried  out  with  good  instruments,  and  getting 
fairly  good  results.  It  is  sheer  nonsense  to  say  that  the  work 
is  done  for  him  by  the  instrument  maker.  He  has  to  learn 
to  read  an  instrument  accurately  first  before  he  can  get  any 
results  at  all. 

The  fact  remains  that  the  character  of  the  teaching  must 
be  to  a  large  extent  determined  by  the  end  in  view.  The 
technical  student  must  be  taught  in  a  technical  manner, 
and  that  largely  means  learning  to  use  certain  tools  and 
to  acquire  certain  arts  of  doing  things.  If  he  is  properly 
taught  he  gains  powers  of  accuracy,  observation  and  acquaint- 
ance with  exact  processes.  If  he  spends  too  much  time  in 
making  his  apparatus  he  has  no  time  left  in  which  to  learn  to 
use  it,  and  his  rough  home-made  equivalents  are  but  a  poor 
substitute  for  the  real  article.  At  the  same  time,  I  think  a 
student  not  quite  a  beginner,  and  who  has  made  the  acquaint- 
with  fundamental  facts  and  laws  should  have  opportunity  to 
acquire  experience  in  making  up  apparatus  for  special  purposes 
and  get  an  insight  into  requirements  of  construction.  This, 
however,  should  come  after,  and  not  before  he  has  proved  to 
himself,  as  far  as  possible,  the  chief  quantitative  facts  in  the 
science  he  is  studying. 

I  must  not  trespass  more  on  your  space  ;  but  my  contention 
generally  is  that  the  physical  laboratory  training  of  the  tech- 
nical student,  at  least,  should  be  governed  by  the  principle  of 
bringing  the  student  as  soon  as  possible  to  use  accurate  instru- 
ments and  get  quantitative  results,  and  then  go  back  after- 
wards, if  he  has  time  and  inclination,  and  begin  the  simple 
instrument-making  work. 

With  regard  to  the  original  question,  it  seems  to  me  that 
the  experiment  about  which  all  the  dispute  began  was  really 
wrongly  named.  It  was  not  a  determination  of  the  mechanical 
equivalent  of  heat  at  all  but  a  determination  of  the  electrical 
equivalent,  and  the  student  was  really  engaged  in  testing  the 
truth  of  Joule's  law.  Only  he  ought  to  have  completed  his 
work  by  testing  the  consistency  of  his  ammeter  and  voltmeter. 
-    Yours,  &c., 

University  College,  Loudon.  J.  A.  Fleming. 


TIIF.  BORCHERS  BATTERY. 

To  mi:  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  The  interesting  Paper  read  by  Dr.  Lurchers  last 
October  before  the  German  Klectroehemical  Society  led  us  to 
investigate  tin'  subject  treated  on  the  lines  indicated  by  him, 
but  with  results  differing  widely  from  those  he  obtained. 

( 'upper  and  carbon  were  used  as  electrodes,  and  as  possible 

current  generators,  atmospheric  air,  and  instead  of  pure  carbon 

i  le,  usually  coal   gas  (the   results   not  being  affected  by 

this  substitution),  1  "th  gases  being  Freed  of  carbon  dioxide  by 

caustic  soda,  before  being  admitted  into  the  element. 

The  must  important  results  obtained  arc  the  following,  which, 
however,  are  only  averages,  the  voltage  being  noticeably  in- 
•  I  by  the  velocity  of  the  admitted  gases,  and  more  espe- 
cially by  the  unavoidable  process  of  oxidation  of  the  solution. 


Solutioi 

Without  :iir. 

B. 

1 

200  IH'I.  200H..i>,  40  ' 

100  Ml,,  500  11,').  q0CuaClj. 

1  . 1   ,  1 

0012 

008 

0-06 

008 
012 

o-u 

026 
016 

Re  i  tance  -60  ohms, 


The  E.M.F.  was  measured  by  being  compared  with  the  IT  volts 
of  aUaniell  cell,  with  the  help  of  a  reflecting  galvanometer.  For  the 
figures  under  A  the  solutions  could  not  be  kept  intact,  although 
prepared  in  an  atmosphere  of  coal  gas,  on  account  of  the  great 
avidity  with  which  they  absorb  oxygen,  and  therefore  are  pos- 
sibly too  high.  Those  of  B  were  read  off  four  minutes  after 
the  opening  of  the  ga9  cocks,  and  while  the  current  was  steadily 
increasing,  for  as  soon  as  air  was  introduced  into  the  inner  cell 
it  was,  impossible  to  prevent  its  rapidly  oxidising  contents — by 
regulating  the  gas  supply — from  gradually  spoiling  the  remain- 
ing solution  through  the  clay  partition,  cuprous  chloride,  Cu2CI.,, 
being  oxidised,  in  all  probability  to  copper  oxichloride,  Cu4Cl20.,, 
the  copper  plate  invariably  attacked,  and  various  salts  formed. 
It  is  impossible  to  give  data  expressing  the  dependence  of  the 
current  on  the  corrosion  of  the  plates,  as  suggested  ;  as  the 
latter,  even  though  almost  completely  protected  from  oxygen, 
were  attacked  by  the  solutions  used,  independently  of  the  pro- 
duction of  current. 

Finally,  no  carbon  dioxide  whatsoever  could  be  detected  in 
the  escape  gases  fiom  any  of  the  elemtnts,  nor  was  any  car- 
bonate found  in  the  ammoniacal  solution. 

In  defence  of  Dr.  Borchers  it  must  bs  said  that  the  poor 
results  obtained  when  both  electrodes  are  of  carbon,  are  not 
decisive,  as  the  action  of  copper  might  possibly  fall  under  the 
head  of  a  phenomenon  similar  to  catalysis,  and  play  an  im- 
portant part,  without  a  loss  of  weight  in  the  plates. 

However,  the  above  results  point  most  decidedly  to  oxygen 
and  copper  as  sole  current  generators,  and  if  Dr.  Borchers 
remains  silent  much  longer,  it  will  seem  as  if  he,  too,  had  been 
forced  to  give  up  the  ideas  originally  advanced. — Yours,  «tc  , 

H.  H.  Barnes,  jun. 
Laboratory  for  Techuical  Chemistry,         E.  Yeesenmever. 

Polytechnicum,  Stuttgart,  Jan.,  1895. 

[The  controversy  has  reached  a  point  at  which  a  reply  from 
Dr.  Borchers  would  be  welcome. — En.  EJ\ 


DEATH  FROM  ELECTRIC  SHOCK. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  ;  A  death  occurred  here  the  other  day  resulting  from  a 
shock,  and  as  the  circumstances  are,  to  say  the  least,  unusual, 
I  should  be  glad  to  know  if  any  of  your  readers  know  of  a 
similar  case  occurring  elsewhere. 

A  52-volt  16-c.p.  lamp  was  suspended  in  a  stable,  and  upon 
a  man  attempting  to  turn  it  on,  he  received  a  shock  which 
resulted  in  his  death.  He  was  at  the  time  standing  in  his  bare 
feet  on  the  damp  ground. 

Upon  testing  the  transformer  the  following  morning  I  found 
the  insulation  between  the  primary  and  secondary  down  to 
01 7  megohm.  The  insulation  of  the  feeders  and  mains  the 
afternoon  of  the  accident  was  about  the  same  as  usual,  as  it  also 
was  the  following  morning,  so  that  the  earthing  of  the  mains 
was  only  momentary.  We  run  here  at  1,000  volts  primary, 
with  overhead  wires. 

I  shall  be  glad  to  learn  if  there  is  any  company  who  have 
adopted  an  earthing  device,  and  if  they  insist  upon  its  use  ; 
and  if  so,  if  it  has  been  found  satisfactory,  and  to  answer  its 
purpose. 

I  am  sending  you  a  paper  containing  a  full  account  of  the 
accident  and  inquest,  (fee,  by  this  mail. — Yours,  (fee, 

Georgetown,  Demerara,  Arthur  II.  Shaw, 

J  inuary  10,  1895. 


THE    FIRST    POLYPHASE    MOTOR, 

TO    THE    I  DlTOR    OF    rHB    ELKI  i  III.  IAN. 

Sir:  I  notice  that  in  the  issue  of  your  valuable  paper  for 
January  I  tth,  Prof.  S.  I'.  Thompson  published  under  the  above 
heading  the  description  of  an  apparatus  exhibited  by  Mr.  W. 
Baily  before  (lie  Physical  Society  of  London  on  June  28,  1879. 

Kindly  allow  me  to  point  out,  in  reply  to  Prof. S.  P,  Thomp- 
son's remarks,  thai  the  credit  of  priority  in  the  invention  of 
the  rotary  field  motor  is  rightly  due  to  Prof,  A.  Paoinotti,  for 
having,  as  early  as  1873,  advanoed  m  the  periodical  //  tfuovo 
CimentO  the  suggestion  of  a  similar  but  more  perfect  arrange 
in 'iii   than  that  proposed  by  Mr.  Baily. 
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Prof.  Pacinotti's  apparatus  consists  of  a  fixed  ring-wound 
armature,  divided  into  24  sections,  and  connected  with  the 
bars  of  a  commutator  in  the  usual  way.  By  connecting  a  pair 
of  brushes,  movable  around  the  periphery  of  the  commutator, 
with  the  poles  of  a  battery,  a  magnetic  field  of  variable  direc- 
tion arises  from  the  currents  in  the  winding  ;  and  if  the  brushes 
are  msile  to  revolve,  their  motion  is  followed  exactly  by  that  of 
a  permanent  magnet  pivoted  in  the  centre  of  the  armature.  It 
was  remarked  by  Prof.  Paoinotti  that,  as  neither  the  armature 
nor  commutator  were  required  to  rotate,  they  might  be  kept 
entirely  separate,  the  only  connection  between  them  being 
established  by  a  line  of  24  wires. 

This  instrument,  originally  intended  for  transmitting  signals 
in  a  quadrant  telegraph,  may  be  properly  considered  (so  far  as 
1  am  aware)  as  the  first  example  of  a  rotary  field  motor ;  it 
embodies,  in  a  practical  form,  the  advantages  which  in  Mr. 
Baily's  motor  could  only  be  secured  by  greatly  increasing  the 
number  of  magnets. 

It  should  be  noticed,  however,  that,  even  in  Prof.  Pacinotti's 
instrument  the  field  only  shifts  with  discontinuity  between  suc- 
cessive positions,  although  the  conditions  of  a  continuous 
rotation  are  more  closely  approached  than  is  the  case  with 
Mr.  Baily's  method.  Moreover,  both  instruments  are  fed,  not 
by  alternating,  but  by  continuous  currents,  periodically  reversed 
in  the  various  parts  of  the  winding  by  means  of  a  commutator. 
The  principal  feature  of  polyphase  motors  is,  therefore,  absent ; 
viz.,  the  continuous  rotation  of  a  magnetic  field,  obtained  by  means 
of  alternating  currents.  The  merit  of  that  discover)',  however, 
still  remains  with  Prof.  Ferraris. — Yours,  &&, 

Rome,  January  26,  1895.  G.  Giorgi. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir:  Prof.  Pacinotti's  motor  of  1873  is  quite  well  known  to 
me.  It  lack3  the  essential  feature  of  the  polyphase  motor — 
namely,  the  driving  by  induced  currents.  In  its  production  by 
revolving  contacts  of  a  successively  displaced  polarity,  it 
unquestionably  anticipated  some  of  the  ideas  patented  in  1S88 
or  1889  ;  but  in  this  very  feature  it  was  itself  anticipated  by 
several  still  earlier  forms,  as  by  Wheatstone  about  1849.  As 
to  the  similarity  between  Baily's  motor  and  the  modern  two- 
phase  motors  with  alternate  currents,  permit  me  to  point  out 
that  Baily,  not  having  two  alternate  currents  in  quadrature, 
imitated  them  artificially  by  a  commutator  at  the  generating 
end  of  bis  lines.  His  motor  works  perfectly  well  when  supplied 
with  alternate  currents  as  a  two-phase  motor.  This  cannot  be 
said  of  the  Pacinotti  motor  with  its  twenty-four  line  wires. — 
Yours,  Ac,  Silvan i  ra  P.  Thompson. 

January  29,  1894. 


THE  ORIGINAL  CROMPTON  WORKS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  I  have  read  your  leader  in  the  current  number  of  The 
Electrician  on  Mr.  R  E.  Crompton,  this  year's  President  of  the 
Institution  of  Electrical  Engineers,  with  considerable  interest ; 
but  think  a  small  addition  might  be  made  to  fill  up  the  gap 
between  his  Indian  experiences  and  what  may  be  called  the 
commencement  of  his  electrical  career,  as  his  electrical  business 
did  not  commence  with  the  manufacture  of  Biirgin  machines 
and  Crompton  Crabb  arc  lamps,  as  your  article  would  lead  one 
to  suppose.  The  use  of  the  Gramme  machine,  and  the  manu- 
facture of  his  own  first  successful  arc  lamp  preceded  these. 
There  is  an  old  saying  that  a  successful  business  often  com- 
mences with  a  man  and  a  boy,  and  this  can  fairly  be  applied 
to  Mr.  Crompton's  electrical  business,  where  Mr.  Crompton  was 
emphatically  the  man  and  the  writer  his  boy. 

The  nucleus  of  the  present  electrical  manufacturing  business 
commenced  early  in  1879,  at  the  Anchor  Iron  Works,  Chelms- 
ford, in  a  room  about  20ft.  by  14ft.,  and  it  was  here  that  Mr. 
Crompton's  first  successful  arc  lamp  was  developed.  His  lamp 
afterwards  had  a  share  in  obtaining  at  the  French  International 
Electrical  Exhibition  held  in  Paris,  1881,  the  first  go'd  medal 
ever  awarded  to  the  firm.  This  pioneer  success  has  proved  the 
forerunner  of  a  series  of  "  golden  "  distinctions  wherever  the 
firm  has  exhibited.  I  cannot  help  being  proud  of  having  been 
the  first  man  employed  in  Mr.  Crompton's  electrical  business, 


which  has  by  his  skill  and  indomitable  energy,  developed  into 
one  of  the  largest  electrical  engineering  establishments  in  the 
United  Kingdom. 

1  have  long  ceased  to  be  in  Mr.  Crompton's  employ,  but 
since  leaving  him  have  had  the  pleasure  of  executing  many 
large  orders  for  him  and  his  firm,  and  have  also  to  thank  him 
for  the  valuable  advice  he  has  rendered  me  on  several  occa- 
sions. Personally,  I  am  most  pleased  to  find  Mr.  Crompton's 
energetic  endeavours  in  the  electrical  profession  are  meeting 
with  their  just  reward,  both  from  his  confreres  and  the  public 
generally,  and  trust  that  his  year  of  office  will  be  one  long 
remembered  in  the  annals  of  the  Institution. — Yours,  ,Vc  , 
Bradbury  Electrical  Works.  \.    I'.    LuND 

Bradbury-street,  Kingsland,  London,  N., 
January  30,  1895. 


MR.  CROMPTON'S  LOAD  CURVE. 

TO    TnE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  The  diagram  of  the  combined  output  of  the  electric 
light  companies  of  London,  as  given  in  Mr.  Crompton's  address, 
is,  of  course,  very  interesting  ;  but  it  may  mislead  some  per- 
sons to  whom  the  following  considerations  may  not  occur  : — 

First. — As  the  bulk  of  this  supply  goes  to  the  west  end  of 
London,  where  clubs,  theatres,  taverns,  and  other  places  of 
entertainment  keep  very  late  hours,  the  load  factor  is  more 
favourable  than  it  would  be  even  in  other  parts  of  the  metro- 
polis. 

Second. — The  people  of  London  in  general  keep  later  hours 
than  the  inhabitants  of  provincial  cities  and  towns. 

Third. — The  day  selected  being  the  shortest  in  the  year 
shows  a  load  factor  the  most  favourable  out  of  the  whole  365, 
supposing,  of  course,  that  no  special  consumption  arises  from 
fog.  It  would  be  desirable  also  to  know  what  was  the  total 
delivery  on  the  day  in  question.  Of  course,  it  may  be  calcu- 
lated from  the  diagram,  but  the  small  scale  of  this  may  lead  to 
error. 

I  would,  therefore,  ask  Mr.  Crompton  if  he  would  favour  us 
with  similar  diagrams  for  March  22nd,  June  22nd,  and  Sep- 
tember 22nd.  I  am  sure  Mr.  Crompton,  or  some  other  elec- 
trical engineer,  can  furnish  you  with  similar  diagrams  for  pro- 
vincial central  stations. 

If  they  are  of  sufficient  interest,  I  will  be  happy  to  send  you 
corresponding  diagrams  of  gas  consumption  in  this  city.  It 
will  show  what  the  public  demand  for  light  is  under  normal 
circumstances,  as  we  are  scarcely  ever  troubled  with  serious 
fogs  in  the  south  of  Ireland, — Yours,  &c,         Denny  Lam:. 

Cork,  January  26,  1895. 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  aborc  headinij  must  reach   the  Office 
not  Inter   than  first   post   Tliursday  morning.     New  Catat 
Price  Lists,  and  similar  matter  slimdd  be  sent  early  in  tht  week.  | 

SPECIAL  NOTICE.  The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  will 
be  READY  ON  FEBRUARY  8th.  Subscription  orders  should  be  sent  in 
immediately.  In  addition  to  the  old  well-known  features  of  the  book, 
which  will  be  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
will  be  added,  rendering  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering-,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is  5s. 
[by  post  5s.  9d.,  abroad  6s.  4d.)  before  publication;  after  publication 
7s.  6d ,  post  free  8s.  3d.,  abroad  8s.  10d. 


NEW  BOOKS  AND  EDITIONS. 

The  following  .V.  w  Boohs  and  Editions  of  "  Tin:  Elb<  ran  i  in"  Semes  can 
be  nhtui  iied  of  the  Booksellers  or  direct  from  tin  PuUishii  i  Offices: — 

"Electric  Lamps  and  Electric  Liciitinc,"  by  Prof.  J.  A.  II 

M.A.,  D.Sc,  F.  U.S.,  is  now    read         I        k  is   hand 

and  full  of  original  illustrations,  designs,  initials,  &o.     Price  7s.  6d.,  post 
free.    Prospectus  post  free. 

"Eleoteio  Motive  Powkb." — A  new  work,  by  Mr.  Albion  T.   Snell, 
with  this  title,  i     just        .  containing  thi    latest  information   n 

1 1"  applii  at E  el  nd  genera]  power  tram  > 

pur] ,  in  which  the  author  ha    ha  !  i    perien©      Thi   I k  is  well 

printed,  on  good  paper,  and  contains  some  230  illustrations,  a  lai 
portion  of  which  have  been  specially  made  for  the  book.    The  pi 
10b.  •"!-  i««t  free  (abroad  11*.). 
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Tenders  Invited. — The  Ryehope  and    Silksworth    Industrial 

and  Provident  Society  (Limited),  Ryehope,  near  Newcastle,  invite 
tenders  for  the  installation  of  the  electric  light  into  their  trading 
premises,     Tenders  have  to  be  in  by  2  p.m.  to-morrow  (Saturday). 

Our    advertisement    columns    contain    a   notice    that 

the  Weybridge  Urban  District  Council  invite  tenders  for  the 
public  lighting  of  the  district  on  and  after  September  tiMth 
next.  Tenders,  st  iting  the  number  of  public  lights  proposed,  the 
illuminating  power  and  price  per  light,  must  reach  Mr.  George 
Wheeler,  the  clerk  pro  tern,  to  the  Council,  before  February  20th. 

Tenders  are  invited  until  February  7th  by  the  French 

General  Direction  of  Posts  and  Telegraphs  for  the  supply  of  850 
tons  of  galvanised  iron  wire  and  25,100  galvanised  iron  brackets. 

Sim;  by  Auction-. — Catalogues  are  now  ready  of  the  valuable 
modern  electric  lighting  plant,  instruments,  arc  lamps,  trans- 
formers, cable,  stores,  &c,  which  are  to  be  disposed  of  by  Messrs. 
Wheatley  Kirk,  Price  and  Goulty  at  the  central  station  of  the 
Brighton  and  Hove  Electric  Light  Company,  Gloucester-road, 
Brighton,  on  Wednesday  next,  February  6th,  at  10  for  11  o'clock 
prompt.  Included  in  the  sale  is  a  quantity  of  heavy  plant  and 
apparatus  in  perfect  condition,  including  50-H.P.  nominal  com- 
pound semi-portable  under-type  engines  with  locomotive  boilers 
by  Fowder  of  Leeds,  Lowrie-Parker  alternating-current  dynamos, 
Lowrie-Hall  transformers,  switchboards,  etc.,  &c,  which  may  be 
viewed  the  day  prior  to  sale,  and  of  which  some  further  particulars 
are  given  elsewhere. 

New  Offices.— Messrs.  H.  Whitmy  Smith  and  Co.  (late  Smith 
Brothers),  of  Northampton,  have  opened  a  head  office  ai  in, 
Strand,  London,  W.C.,  where  all  correspondence  is  to  be  addressed. 

Business  Notice. — Mr.  S.  Jevons,  who  for  some  years  carried 
on  the  Midland  branch  of  Woodhouse  and  Rawson  United  (Limited) 
at  the  Minories,  Birmingham,  has  now  purchased  the  business  from 
the  Receiver  and  Manager.  Mr.  Jevons  proposes  to  make  the 
principal  feature  of  the  business  a  depot  for  electrical  supplies  for 
contractors  and  the  trade  generally. 

Anti-Friction  Bearings.—  The  Auto-Machinery  Company 
(Limited),  of  Read-street,  Coventry,  are  manufacturers  of  the 
latent  anti-friction  bearing,  constructed  for  heavy  machine 
shafts,  and  adaptable  to  almost  any  purpose  by  a  slight  modifica- 
tion of  the  bracket.  These  bearings  are  being  used  for  dynamos, 
motors  and  motor  generators,  the  main  spindles  of  lathes,  drilling 
and  milling  machines,  carriage  axles,  shafting,  &c.  It  is  claimed 
that  they  effect  a  considerable  economy  of  power,  a  saying  in 
oil  and  attention,  and  that  they  are  simple  in  construction  and  easy 
to  adjust.  In  machine  tools  the  thrust  is  taken  without  the  interven- 
1 1.  in  of  collar  or  pins.  These  bearings  have  recently  received  a  very 
l  ivourable  testimonial  from  Dr.  E.  Hopkinson. 

Cartridge  Mani  i  \.  ct  be.— The  Electrical  Installation  Company 
have  recently  introduced  a  mechanical  contrivance  worked  by  a 
small  electromotor,  by  which  important  improvements  are  ei 
in  lie-  final  stage  in  the  manufactures  of  sp  irting  cartridges.  It  is 
chimed  that  this  can  be  ei  •  .mically  worked  and  is  extremely 
ite,  an  important  feature  in  cartridge  manufacture. 

Chloride  A.  ei  mi  lators.— We  have  received  a  copy  of  the  new 
catalogue  and  price  lisl  issued  by  the  Chlorid  I  ectrieal  Storage 
Syndicate  (Limited),  describing  the  manufacture  and  various  forms 
u  the  chloride  storage  battery.  Numerous  illustrations  of  the 
tem,  and  arrangement  of  the  plates  are  oven;  and  there  are 
tables  oi   prio,    ,   &Clj   j„  which  the  capacity  ami  elm       and  dis 

rates  of  thi   bal  beri     are  I  ibul  ited.    The 
pi     .ii    ful  to     i  [ineers  and  othi  n    n 
plant. 
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Domestic  Telephones. — Messrs.Genf  and  Co.,  of  Leicester,  have 
recently  introduced  what  they  term  the  "Retiring  Hook"  system 
of  telephones,  which  is  claimed  to  work  for  the  simplification  and 
cheapening  of  telephonic  communication  between  the  different 
rooms  of  large  buildings  and  institutions.  The  system  is  named 
from  the  method  adopted  to  avoid  the  frequent  annoyances  caused 
in  "direct  call"  systems  by  the  switches  being  left  as  last  used, 
either  through  carelessness,  or  by  the  springs  which  should  regu- 
late them  failing  to  act.     The  instrument  used  in  this  system  is 


shown  in  the  illustration.  The  receiver  hook  disappears  into  the 
instrument  as  soon  as  the  switch  is  moved  and  the  receiver  is 
taken  off.  The  operator,  therefore,  cannot  hang  up  the  receiver 
again  until  the  switch  is  put  "  home."  The  instrument  is  very 
simple,  effective,  and  cheap,  and,  as  the  firm  is  well  known  for 
its  success  with  intercommunication  Bets,  their  experience  should 
be  of  service  to  those  requiring  these  instruments. 

Mining     \m>    Engine-House    Telephone. — The   accompanying 
illustration   shows  the  new   mining  and   engine-house    telephone 


The  M  ;  hone, 

which  has  recently  been  pul  >m  the  tuarl  1 1  by  the  Genei  il  Electric 

demand    for  «  •  erv  lecalde  in   1 1  U 

ineiii  to  stand  a  gi'oal  amount  .,i   rough   use,  and  to  bo  practically 
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is  of  cast-iron,  with  front  screwed  on,  and  with  india-rubber  packing 
between  the  sides  and  front  of  case.  Special  precautions  are  taken 
that  no  moisture  is  admitted  through  the  mouthpiece  ol 
raitter,  or  at  the  point  through  which  the  switch  hook  enters  I  he  case. 
The  receiver  is  made  of  gun  metal,  and  is  solid  and  substantial, 
The  flexible  cord  which  connects  the  receiver  with  the  case 
is  protected  bya  steel  flexible  tube,  which  passes  through  a  Btuffit  a 
liox  into  the  interior  of  the  case  at  one  end,  and  into  the  interior  of 
the  receiver  at  the  other  end.  The  whole  of  the  m  .cement  inside 
the  containing  case  is  mounted  or.  a  slab  of  ebonite,  go  that  the  »  oris 
ing  parts  are  insulated  from  the  metal  case.  This  instrument  will 
prove  serviceable  to  colliery  proprietors  and  others,  who  have 
hitherto  been  unable  to  avail  themselves  of  the  convenience  of  the 
telephone.  With  this  combination  the  "  Hunningscone "  trans- 
mitter is  used.  The  (leneral  Electric  Company  has  recently  taken 
over  the  Anders  Telephone  Company's  business,  and  is  now  selling 
the  Anders  Telephone  for  domestic  purposes,  under  the  name  of 
the  "Stanley  Telephone."  This  instrument  can  be  readily  attached 
to  existing  bell  wires. 

"BxACKLEY"  TAPE.— Messrs.  Connolly  Bros,  have  just  intro- 
duced this  material,  intended  for  the  efficient  protection  of  insu- 
lated wire  joints,  leading-in  wires,  Arc.  Amongst  the  advantages 
claimed  is  that  no  insulation  is  required,  and  that  the  tape  does 
not  stick  to  or  dirty  the  fingers.  The  tape  is  made  of  strong  cloth, 
heavily  impregnated  and  coated  on  both  sides  with  an  india-rubber 
mnd  of  highly  insulating  and  preserving  properties,  the  layers 
of  which  stick  strongly  to  one  another,  and  will  not  unwrap  even 
when  exposed  to  the  weather.  This  result  is  obtained  without  the 
use  of  naphtha,  india-rubber  solution,  or  other  solvent.  There  is 
no  waste,  as  the  tapes  are  each  rolled  in  separate  packages  and 
rolls  convenient  for  storing.  A  trial  of  this  material  is  solicited  by 
the  makers. 

Medical  Electrical  Institute. — Mr.  Justice  Kekewich,  on  the 
application  of  a  debenture-holder,  granted  an  order  for  the  appoint- 
ment of  a  receiver  and  manager  of  "the  Medical  Electrical  Insti- 
tute." 

Exhibitions. — An  exhibition  of  agricultural  machinery  is  to  be 
held  at  Vienna  from  May  4  to  May  7th,  and  M.  Stockinger, 
Austrian  Consul-General,  11,  Queen  Victoria-street,  London,  will 
give  all  information  concerning  space.  The  exhibition  will  include 
engines,  tools,  electrical  machinery  used  in  saw-mills,  and  celluloid 
factories,  &C 

Bordeaux  Exhibition. — February  28th  is  the  closing  date  for 
applications  for  space  to  be  lodged  with  the  Societe  Philomatique 
de  Bordeaux,  or  with  the  secretary  of  the  London  Chamber  of 
Commerce.  The  Exhibition  opens  at  the  beginning  of  May  next, 
and  closes  in  November.  The  society  is  particularly  anxious  to 
have  a  representative  display  of  electrical  plant  and  apparatus  from 
British  electrical  firms. 

Smart  Work. — Messrs.  Rashleigh  Phipps  and  Co.  received  an 
order  on  Monday  afternoon  last  to  install  200  lights  in  the  Book, 
News,  and  Fancy  Trades  Exhibition  at  St.  Stephen's  Hall,  West- 
minster.    The  work  was  completed  by  Tuesday  morning. 

'•The  Journal." — The  Journal  of  the  Institution  of  Electrical 
Engineers  is  now  ready,  and  can  be  obtained  of  the  publishers, 
Messrs.  E.  and  F.  N.  Spon,  125,  Strand,  W.C.,  prici 


\  i.i.i;<  lnaid  (Sot  in  Wale  i.     Tin  electric  light  is  in  full  use  at 

the  Plymouth  Colliery  Works,    Sbercanaid,  and  it   is  proposed  to 

extend  tin    mains  to  privati    hou  es  in  the   neighbourhood.     The 

are  lighted  by  electricity,  but  for  private  lighting  oil  is  the 

principal  illuminant. 

Belfast.-  As  notified  in  our  last  issue,  the  supply  of  electric 
current  was  switched  on  on  Wednesday  last,  the  Lord  Mayor  of 
and  Mr.  Alderman  Pirrie,  together  with  Mr.  McCowan, 
the  borough  electrical  engineer,  participating  in  the  function.  In 
the  evening  about  2,000  lights  were  supplied  to  about  10  sub 
.  in  several  of  the  principal  throughfares.  In  the  Theatre 
[loyal,  at  which  an  exhibition  of  the  light  was  given  in  the 
evening,  the  trial  proved  most  .satisfactory. 

I'.i  m  kroi  k  (Ireland).-  At  the  last  meeting  of  the  Town  Com- 
missioners a  reference  was  made  to  I  he  electric  lighting  question. 
The  Chairman  pointed  out  that  no  .scheme  was  at  present  before 
the  Commissioners,  it  was  true  they  had  a  certain  amount  of 
spare  plant,  and  the  Dublin  Electric  Tramways  Company  had 
informed   them   they    could    supply   current    I  lighting 

\-.  however,  this  combination  of  traction  and  lighting 
was  contrary  to  his  judgment  he  recommended  that  the  matter  be 
left  in  abeyance  for  the  present.  The  Tramway  Company  had 
notified  that  they  hoped  to  begin  work  on  the  electric  tramways 
at  t  he  beginning  of  February. 

Brighton.  — In  accordance  with  an  arrangement  come  to  in 
November  last  the  Mayor  of  Brighton  presented  Mr.  Alderman 
ion,  i  n   Moncl  iy  las!      it 


of  the  resolution  drafted  by  his  colleagues  on  the  Lighting  Coni 
mitee  in  appreciation  of  his  servici  is  chairman  of  that  body.  At 
the  banquet  the  Lord  Mayor,  the  tnembei  ol  the  committee,  the 
Town  Clerk  (Mr.  F.  J.  Tillstone),  and  Mr.  Arthur  Wright,  the 
Corporation'  electrical  engin  er,  were  present.  Expr<  ion  was 
given  by  the  Mayor  to  the  high  sense  of  the  valuable  services  ren- 
dered   by    Alderman    .Moon,    which    was    entertained    by    all     the 

members  of  the  Corporation,  and  the    Brighton  public  generally, 

for  the  most  efficient  services  rendered  by  thai  gentleman  in  con- 
i  with  the  electric  lighting  of  the  town. 
Bristol.-  The  Sanitarj  Committee  of  the  Corporation  have  1  ecu 
notified  by  the  Electrical  Committee  that  the  disused  gas  lamps  in 
tho  streets  now  lighted  by  electricity  may  be  removed. 

Cambridge. — Reference  was  made  some  time  back  to  the 
<  f  Mr.  Bartholomew  to  provide  the  electric  light  for  the  Bkating  at 
Newnham.     The  ice  was  opened  to  the   public  a  few  days  back, 
and  the  addition  of  the  electric  light  was  fully  appreciated  by  a 
tremendous  crowd.     The  venture  may  be  voted  a  c  implete  success. 

C  iWES  (Isle  op  Wight).  The  Lighting  Committee  of  the  Dis- 
trict Council  have  received  an  application  from  Messrs.  Reader 
and  Co.,  electrical  engineers,  asking  the  Council's  sanction  t  i  an 
application  to  the  Board  of  Trade  for  a  licence  to  lay  electric 
1  ghting  mains  along  the  principal  thoroughfares  of  the  town.  The 
Committee,  however,  recommended  that  if  the  work  was  required 
to  be  done  the  Council  should  themselves  carry  it  out,  and  give  the 
Committee  authority  to  make  careful  inquiry  as  to  the  cost  of 
plant,  maintenance  and  working.  It  was  agreed  to  refer  the  report 
back  to  the  Committee,  in  order  that  they  might  obtain  further 
information  on  the  subject. 

t'ni  ie  it  LIGHTING. — The  arrangements  for  lighting  St.  Thorn  is's 
Church,  Nottingham,  by  electricity,  are  nearly  complete.  The 
work  is  being  carrieel  out  by  Mr.  I!.  S.  Blackburn. 

Destructive  Fire. — On  Thursday  morning  a  serious  fire  broke 
out  at  Bournbrook,  the  electrical  depot  of  the  Birmingham  Central 
Tramways  and  Telegraph  Company.  The  fire  appears  to  have 
c  immenced  in  the  switch  room  and  battery  house  adjoining.  The 
damage  was  confined  to  a  comparatively  small  area,  but  would 
appeal-  to  amount  to  about  £2,000.  The  battery  house  and  switch 
room  were  gutted,  and  the  valuable  electrical  plant  rendered  use- 
less. Owing  to  the  fire,  the  running  of  the  electric  cars  was 
suspended  on  the  Bristol-road,  but  it  is  hoped  that  their  running 
will  be  resumed  on  Monday  next. 

Dundalk. — At  the  last  meeting  of  the  Town  Commissioners  a 
motion  was  discussed  urging  the  necessity  for  steps  being  taken  to 
Darry  out  the  terms  of  the  electric  lighting  licence,  for  which  a 
renewal  for  three  years  was  obtained  about  12  mOnthsagO.  It  was 
urged  that  if  the  Commistioners  were  not  prepared  to  recommend  a 
general  lighting  scheme  on  a  considerable  scale  they  could 
lightthe  principal  open  spaces  and  municipal  buildings  of  the  town. 
A  report  is  to  be  prepared  by  the  Borough  Surveyi  r  as  to  a  scheme 
best  suited  for  the  town  for  which  water  power  from  Ballyina- 
hellet  may  bs  utilised.  It  was  considered  probable  that  private 
linns  would  be  willing  to  tender  for  lighting  the  district  if  they 
were  approached. 

Fareham.— A  special  meeting  of  the  Urban  District  Council, 
called  to  discuss  a  resolution  proposing  the  rescinding  of  a  motion 
passed  by  the  late  Local  Board,  has  been  held,  and  a  resolution  was 
adopted  asking  the  Local  Government  Board  to  withhold  its  sanc- 
tion to  the  proposed  borrowing  of  £7,000  for  the  purpose  of  pay- 
ut  the  Fareham  Electric  Lighting  Company  and  the  purchase 
ol  its  undertaking  by  the  Council.  This  action  is  taken  prac- 
tically at  the  icstigation  of  the  Local  Government  Do  ml,  a.-  a 
letter  was  read  at  the  meeting  in  which  it  was  stated  that  the 
inspector  appointed  to  impure  into  the  subject  was  not  satisfied 
that  the  proposal  i  i  purchase  the  undertaking  was  in  accordance 
with  the  general  wishes  of  the  ratepayers.  The  meeting  was  ad- 
ed  until  this  day  (Friday),  when  a  motion  will  be  made  thai 
an  offer  b<  tibmitted  l-  the  Company  to  pay  them  an  additional 
E150  |  .  i   aim. no  I  ir   lighti  Ig  tin    i  nation  of  the 

Company's  existing  contract  in  September,  L896,  subject  to  i 
conditions,    the    payments  under  the   new  arrangement    to   com- 
mence from  March  1st  next,  one  of  the  conditio  that  the 
Company  shall  withdraw,  unconditionally,   the  qu     i  contract   For 
sale  and.  purcha  e  by  the  Council.     It  will  be  remembered  th 
Company  are   under  contract    to   supply  the  district   with   i 
current  to  September,  1890,  unless  the  proposi  d  irried 
through. 

IIaikskv  (London,   N.K.).     The  electric  lighting  question  was 

discussed  at  the  last  meetio  ey.     [t  was  stated  that  the 

Provisional  Order  obtained  some  time  ago  expired  this  June,  and 

the  Vestry  took  i -1'1 sl  fikely 

be  taken  out  of   their  hands,  and  a    local  company  form. si  to  i 

he  electric  light.    It  was  unanimously  decided  that  the  Vestry 

should  keep  the  matter  in  tie  il    own  hand...       \   lew 
appoint,  d   to  in  iki     full  i 

gider  '1„    question  l"1   ,|,M    ddtrucor  in   i 


412 


THE  ELECTRICIAN,  FEBRUARY  1,  1895. 


tion  with  any  electric  lighting  scheme.  Mr.  Charles  Button,  J. P., 
is  Chairman  ex  oficio  of  the  Committee. 

Johannesburg:. — The  satisfactory  progress  of  the  public  elec- 
tric lighting  scheme  at  Cape  Town  is  reviving  interest  in  the  sub- 
ject of  electric  lighting  at  Johannesburg.  The  following  is  from 
Smith  Africa  : — "  In  view  of  the  acquisition  by  the  Sanitary  Board 
(jf  the  Johannesburg  Lighting  Company's  plant,  the  electrical  light- 
ing scheme  at  Cape  Town,  which  is  now  nearly  completed,  should 
have  some  attention.  I  mentioned  some  time  ago  the  unreasonable 
rates  charged  here  for  electrical  lighting,  and  the  impossibility  of 
people  with  limited  means  availing  themselves  of  a  system  which  is 
much  safer,  cleaner,  and  generally  more  desirable  than  the  use  of 
gas  for  lighting  purposes.  If  Cape  Town  should  be  able  to  do  all 
that  is  anticipated  in  the  electrical  system  which  is  being  installed, 
Johannesburg  should  certainly  be  able  to  do  the  same,  or  better." 

Killarney. — Tudge  Shaw,  it  will  be  remembered,  deferred  his 
decision  in  the  action  brought  by  the  Killarney  Electric  Light 
Comppny  against  the  Killarney  Town  Commissioners  for  the 
amount  of  their  account  for  electric  lighting.  This  decision  has 
now  been  given  in  favour  of  the  Electric  Lighting  Company's 
claim.  The  defendants'  plea  was  that  they  were  not  liable  for 
the  supply  of  electric  current,  but  that  the  members  of  the 
the  Town  Commissioners  who  had  signed  the  order  were  indi- 
vidually liable.  There  are  two  parties  on  the  Board — one  in 
favour  of  gas,  and  the  other  in  favour  of  electricity.  The  Judge's 
decision  does  not  appear  to  have  given  universal  satisfaction,  and, 
therefore,  notice  of  appeal  was  lodged. 

Lambeth  London,  S.E.) — To  discuss  the  report  presented  by 
the  clerk  in  accordance  with  the  instructions  of  the  Vestry,  a  meet- 
ing was  held  last  week,  at  which,  after  full  consideration,  it  was 
decided  that  a  special  meeting  of  the  Vestry  should  be  held  early  in 
February  to  further  consider  the  matter,  and  notice  was  given 
of  a  motion  that  the  Vestry's  order  shall  be  unconditionally  sur- 
rendered. The  stronger  party  on  the  Vestry,  however,  are  ap- 
parently opposed  to  this  course,  and  favour  the  retention  of  powers 
by  the  Vestry. 

Lancaster. — The  District  Council,  before  giving  it  sanction  to 
the  application  of  the  Windermere  Company  in  its  application  for 
a  Provisional  Order,  have  appointed  a  small  committee  to  examine 
the  plans  of  the  Company  with  the  view  of  extending  the  area  pro- 
posed to  be  lighted  under  the  Company's  scheme. 

Leeds.  — <  >n  Monday  next  the  Corporation  will  meet  to  discuss  a 
further  report  from  the  City  Engineer  on  the  subject  of  the  pro- 
posed electric  tramways.  The  Tramways  Committee  of  the  Corpo- 
ration have  unanimously  decided  in  favour  of  the  electric  overhead 
system  in  preference  to  that  of  cable  traction.  From  the  report 
presented  to  the  Committee  it  was  shown  that  the  cost  of  cable 
traction  would  be  about  £3,000  per  mile  more  than  the  cost  of  the 
electric  overhead  system,  witli  an  annual  saving  of  about  £10,000 
per  annum  on  the  latter  over  the  former.  To  overcome  an  objec- 
tion  which  has  been  raised  against  the  electrical  system,  that  the 
passengers  must  always  ride  inside,  it  is  proposed  to  have  double- 

L  cars,  I irry  about  50  passengers.      The  Committee  have 

been  brought  to  favour  the  electrical  system  from  the  fact  that  the 
conditions  which  go  to  recommend  the  cable  system  do  not  exist  in 
Leeds,  where  gradients  are  the  exception. 

Lr\  erf ,.     Noi  ice  of  motion  has  been  given  foraspecial  meeting 

of  the  Corporation  to  be  held  on  the  firs)  Wednesday  in  February 
to  con  ider  the  resolution  passed  al  thelasl  meeting  of  the  Electric 
Lighting  Committee  with  reference  to  the  proposed  application  for 
an  electric  lighting  licence  Negotiations  are  still  proceeding  be- 
tween the  Corporation  and  tie-  Liverpool  Electric  Supply  Company 
as  t<>  the  terms  of  purchase  of  the  latter's  undertaking,  but  have  not, 
ire  understand,  arrived  a:  i  t  ige  to  warrant  any  public  announce- 
ment on  the  sub  eel 

London  Cot  sty  Councii  Pi According  to  an  interview 

reported  in  the  Echo  of  January  29th,  the  London  County  Council 

on  miii"  carefully  thedi  tfl  i  ;re til  between  the  Posfcm  i 

:i  and  the  National  Telephone  Company,  with  a  view  to  put- 
ting before  the  public  a  competitive  Bcheme  t,,  supply  London 
with  :i  telephi  i  bich  be  i  lie  iper  and  more  effec 

ive     than  the  present  system.     I  rider  the  scheme  the  c    ,,,  U 

to  acquire  tl mire  telephone  system  for  London. 

I.i  ion.     No  objei  I a  have  I n  lod  ;ed  to  the  'I 'own  i '  mncil's 

proposal  to  obtain  mi  Ele  trie  Light ing  t  irdi  p. 

M  M'liio      i  com n  i  ;n  source  we  learn  thai  the  customers  of 

i  in    i  lompafiia   Madi  ■     Madrid    at 

which  demand    were  made  upon  tl  (1)  for  an  indemnity 

urred  by  thi   i   i    i     failui    of  the  I    >m] 
light  suppl]  d  by  t he 

<  !i  impanj  .   ind  (3)  n  reducl  ton  in  pi  ice  of  10  per  cent       ii 

hj   deliberal ion  and   con  et  pi mdence  with  t he 

i    i it  i  in-  i  lompanj    in  Germs  of  t he 

a c<  tnplied  »itii.   \\  i  ■  ■ 
worth,  and  are  prepared  to  learn  that  then    la  but  little  truth  in 
it.    Wi  lying  thai  no  buoIi  demands  have  bean 


made  by  the  customers  of  the   Electricity  Supply   Company  for 
Spain,  whose  head-quarters  are  in  London. 

Manchester. — The  report  of  the  Directors  of  the  Athemoum 
states  that  the  most  important  matter  in  connection  with  the  pro- 
gress of  that  Institution  during  the  past  year  has  been  the  installa- 
tion of  the  electric  light,  which  has  resulted  in  immense  improve- 
ment to  the  lighting  and  ventilation  of  the  Institution,  calculated 
to  reduce  future  outlays  upon  painting  and  cleming  to  the  smallest 
limits.  The  cheerful  appearance  of  the  light,  combined  with  the 
healthiness  of  the  atmosphere,  has  proved  a  great  attraction  to  the 
members. 

Newark. — At  a  general  meeting  of  the  Urban  Sanitary  Authority, 
on  Monday  last,  the  question  of  the  proposed  purchase  of  the  gas 
works  was  discussed.  It  would  appear  that  the  difference  between 
the  price  ottered  by  the  Corporation  and  that  which  the  gas  com- 
pany are  willing  to  accept  is  £12,000,  and  it  was  pointed  out  at  the 
meeting  that  at  present  they  were  paying  about  £700  per  annum 
for  public  lighting,  whereas  for  about  £10,000  they  could  build 
works  capable  of  supplying  the  electric  light,  with  current  to  spare 
for  private  lighting.  The  authorities  have  in  their  possession  a 
quantity  of  machinery  lying  idle  which  could  partly  be  used  for  the 
purpose,  and  the  old  water-works  building  would  be  suitable  for  a 
site  for  an  electrical  supply  station.  The  Gas  Committee's  minutes 
were  approved,  and  the  subject  of  electric  lighting  will  be  further 
discussed  at  a  future  meeting. 

Nottingham.  —Extensions  of  the  electric  lighting  mains  are 
being  made  in  this  town,  several  of  the  leading  thoroughfares 
having  been  recently  added  to  the  lighting  area.  These  include 
Chapel  Bar,  Park-row,  Regent-street,  Oxford-street,  North  Circus- 
street,  and  Derby-road.  Additional  arc  lamps  have  been  erected 
in  the  market-place. 

Personal. — We  are  asked  to  state  that  Mr.  J.  Watts  has  termi- 
nated his  connection  with  the  firm  of  Messrs.  Ronald  A.  Scott  and 
Co.  (Limited). 

Portsmouth. — At  the  last  meeting  of  the  Town  Council  a  reso- 
lution was  passed  as  follows  :  "That  all  the  Corporation  and  urban 
sanitary  oftices,  and  all  the  police  stations,  fire  stations,  and  stables 
belonging  to  the  Corporation  of  the  Borough  of  Portsmouth  (within 
reasonable  distance  of  the  electric  mains),  which  are  at  present 
using  gas  as  an  illuminant,  be  at  once  provided  with  the  necessary 
fittings,  and  supplied  with  electric  current  from  the  Corporation 
electric  supply  station.''  Mr.  H.  R.  Pink,  in  moving  the  resolu- 
tion, slid  that  Portsmouth  had  the  finest  electric  lighting  system 
in  England,  and  urged  that  it  should  be  utilised  as  far  as  possible. 
Mr.  Alderman  Ellis,  Chairman  of  the  Electric  Lighting  Committee, 
stated  that  the  Corporation  were  producing  their  current  at  •_>-4d. 
per  unit,  which  was  the  lowest  cost  of  production  in  the  kingdom. 

Reading. — The  Reading  Electric  Supply  Company  announce 
that  they  will  shortly  be  able  to  supply  current  to  a  large  number 
of  the  additional  thoroughfares. 

Rhondda  Valley.— A  short  time  back  the  five  wards  of  the 
Rhondda  Urban  District  Council  appointed  a  Special  Committee  to 
formulate  a  scheme  for  lighting  the  whole  the  Valley  by  electricity, 
and  this  Committee  has  met  to  consider  the  replies  received  from 
the  various  colliery  companies  on  the  subject.  These  replies  are 
considered  to  be  favourable  to  the  scheme,  and  it  is  expected  that 
current  will  be  obtainable!  m  this  district  at  a  price  competing 
favourable  with  gas.  It  is  understood  to  be  tho  intention  of  the 
committee  to  recommend  that  the  scheme  be  carried  out  in 
sections. 

Skye.  We  have  received  from  Mr.  R.  A.  Smith,  of  Mesu-s. 
Waygood  and  Co.,  the  following  particulars  of  electrical  plant  ho 
has  recently  erected  m  Skye  "The  installation  was  to  the  order 
of  Mr.  1..  MacDonald,  of  Skeabort,  and  was  for  lighting  his  man- 
sion with  ab  mt  200  lights,  the  power  being  derived  From  the 
Skeabort  River,  where  a  fall  of  L5ft.  was  obtained  some  220  yards 
distant  fi  en  the  hou  b.  I  ut  al  a  horizontal  '  Waverley '  turbine 
by    Messrs.  Carrick   and    Ritchie,   of   Edinburgh,   and,   owing    to 

M  iods,  &C,    hail    to   place   the   turbine  on    the   top  of  the   fall,  and 

.  Bssful.     Tho 
turbine  runs  at   100  revolutions,  driving  the  dynamo  by  belt .     The 

-  is  an    Elwell-Parker  800  revolutions    160  volts,  and   is 
ted  to  the  house  by  underground  ooncentrio  cable.   Lead- 
covered,  drawn  into  iron  pipe  for  protection       \i  tie-  house  1  have 
an  accumulator  consisting  of  65  Epstein  cells,  which    ire  wo 
splendidly;    a  lead  drawn   in  with   the  main 

tables  the  dynamo  voltage  to  be  regulated  From  the  house, 
t  1 1, 1, o  i ion u,l  leads  oo  ibles,  which  are  lighted  through 

out.  Special  fittings  were  de  igned  bj  the  architect,  Mr.  aJex.  J 
Williamson,  ol  CMs  ;ow,  I  ■<■  ball  can.  billiard-room,  &c,  Verj 
great   in  en  taken  in  this  installation  bj  tho  natives  ol 

ml.  and  the  excitement  was  groat  when  wo  started  a  search- 
lil  in  From  the  towei  M      !  ■■  VV.  T. 

Glover,  Salford,  and  tho  fittings  by  the  0  mpany, 

.   i  ,  fttin  ■  appai  >'  u  •  rod  ■  «  itchbo  krd  i, 
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PATENT  RECORD. 

A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
M  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  CJiartcred  Inst. 
Patent  Agents,  of  70,  Chancery -lane,  W.C.,from  whom  any  information  on 
the  sub/ect  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note.— The  Specifications  of  Applications  for  Patents  are  not  open  to 

public  inspection  until  after  the  acceptance   of  the  complete  specification. 

The  names  icitlun  parentheses  are  those  of  communicators  of  inventions,  or 

where  complete  specification  accompanies  application  an  asterisk  is  suffixed. 

January  1,  1895. 

30.  J.  C.  Qunra  and    U.  MoDougall.     Pendleton.     Improvements  in 

gear  wheels  for  electromotors  and  applicable  to  other  purposes. 
42.  Max    Binswangbr.      London.     Improvements    in   and   connected 
with  telephonic  apparatus,  as  adapted  to  mining  and  other  pur- 
poses. 

47.   W.  H    BBODBH  k  and  J.  S.  Banks.      London.      An  improved  dial 
for  ships'  telegraphs  and  the  like. 

52.  W.  Bidulk.     London.~lmproveuients  in  electric  light  apparatus 
tor  railway  cars. 

56.  Siemens  Bros,  .'and  Co.  (Limited).     London.     Improved  electric 

cutout,     i  .Messrs.  ^Siemens  and  Halske,  Germany.)*  I&,e,P*. 

57.  J.  Hopkinson.     London.     A  method  of  ascertaining  the  difference 

of  electric  potential  at'a'distant  extremity  of  conductors.      Bm, 
60.  W.  Stevens.     London.     An  improvement  in  electric  arc  lamps 
65.  The  Londok   Eusctbic  Wibb  Company  (Limited)  and  J.  Wiu.ey 

.London.      Improvements  in  dynamo  brushes. 
79.  J     Manning.}  jLondon.     A  new  or  improved  machine  for  facing 

thieknessmg.   and   surfacing  electro,   stereo,   and   zinc-mounted 

blocks    also  tor   surfacing    solid  metal   for   type-high    or    other 

desired  thickness  of  work  ready  for  printing. 
82.  C.  Abnold.     Loudon.^  Improvements  in  and  relating  to  electric 

winding  mechanism  for  clocks.  eieciric 

January  2,  1895. 
106.  E.  M.  Levetus  and  H.  Levetus,  and  W.  Rowbotham.    Birminc- 
nam.     Improvements  in  primary  batteries. 

107'    EBS   hM-    L-Kl"ETUS    aUd    H-     LEVETUS'    aDd    W-     BOWBOTHAH. 

tfirmmgMaui._ Improvements  in  primary  batteries 

m'  °r\^    Shallexbekger      London.     Improved  methods  and  appa- 
ratus  lor  measuring  electrical  currents.  lV 

1S7'  CcaihtaJtionE  w,-HL°n*°n-     *mPrOTements  relati"S   t0   telephonic 
J^obst    N^wJ.)  V"  mrge  °r  fee-reCei™S  devices"    (N. 

January  3,  1895. 
175'   FiJL    LBWIS"      ^s-      ImProvements   in   connection   with  arc 
,■70    r       P>'  m°re  Partleularly  adapted  for  electric  search  lights 
178.  H.  Biuttain  and  S.   H.  Brittais.     Birmingham.     Improvements 
in  the  manufacture  of  shades  and  shade  frames  for  oiTe 
trie,  and  other  lamps.  B    ' 

185.  G  H.Bassano.;  Derby.  Improvements  in  telephonic  apparatus 
?ofi    pf°' SImult~  telegraphy  and  telephony  on  tlfe  same  lEfe  wire" 

^n  •  Hun'Fl"ss-     Lo"don.     Improvements  in  electric 

call  and  alarm  apparatus. 

January  4,  1895. 

m-  ^SSSSi LIaQdudQ0-  Au  improved  eIectric  cut-out  *■ 

23L  *l££3iZ£S5U£S  R— •  Bingham. 
238'1itS?OT\ttAric?amCprACK-  GlaSK0W"  ^P-euientsin 
240.  C     Mbasos    and    T.    Ford.      Birmingham.       Improvements    in 

decorating  gas   chandeliers,   electroliers,  hall  lanterns,  brackets 

table,  hanging,  and  floor  lamps  for  oil 


January  7,  1895. 
378.  G   E   Fletcher.    Stockport.    An  improvement  in  dynam , 

electric   gen-rato,-.    by    means    „,     „],i,-|,    a    ,,„   tant    pre 
maintained  under  varymg  speeds. 

596'  AplatoBiTOBR'     '"""'""•     A"  '"'Proved  grid  Eol     -..ndary  battery 

398.   II.   WHAWELL.     London.     Improvements   in   automatic  telegraph 

instruments.  °    r 

432.  E.  Agerom  and  A.  F xn;n.     London.     Improvements  in  electric 

accumulators  or  secondary  batteries. 
437.  J.  B.   Barton.     London.     Improvements  in   and   connected  with 

electric  arc  lamps.     (W.  Jandus,  United  State 
January  8.  1895. 
480.  E    S.  SBOULTS  and  G.  Binswangeh.     London.     Improvements  iu 

electrical  measuring  instruments. 
497.  J.  0.  Love      London.     Improvementa  in  and  relating  to  electric 

railways. 

523'  I™?EI;'I!E'D'  London-  A"  improvement  in  lightning  arresters. 
(I he  \\  estmghouse  Electric  and  Manufacturing  Company  United 
States.)  " 

SPECIFICATIONS  PUBLISHED. 

Note.— All  Specifications  can  now  be  obtained  at  the  uniform  price  of 
8d.  each.  r 

1894. 
3.476.  Little.     Electric  bells. 

3,641.   Mudd.  Ship's  telegraph  and  indicating  apparatus. 
3,667.  Phonophore  Company  and  Smith.     Telegraphic  apparatus. 
4,691.  Lundberg  and   others.     Connecting  aud  disconnecting  electrical 
circuits. 

7,121.  Biddle  aud  Kennedy.     Electric  lighting  apparatus  for  railway 
cars,  &c. 
11,601.  KLEBEk.     Printing  telegraph  instruments. 
21.250.  Piedfort.     Multiple  telegraphic  apparatus. 
21,347.  Childs.     Telegraphic  or  telephonic  exchanges. 
21,461.  Riurdon.     Electric  motors. 

496.  Thompson  (Coffin).     Heating  or  welding  metals  electrically. 
835.  Hargreaves  and  Bird.     Electrolytic  apparatus,  &c. 
2,936.  Brown.     Telemotor  apparatus. 
3,101.  Sayers  and  Others.     Dynamo  electric  machines. 
3,291.  Money  and  Nash.     Electric  arc  lamps. 
3,863.  Jones.    Electric  arc  lamp. 
21,707.  Slater  (Piatt).     Electric  conductors  of  electric  railways. 
22,192.  Siemens  Bros,  and  Co.  aud  Schlozmer.     Electric  exploder. 
22,453.  Robinson.     Insulated  electric  conductors. 


COMPANIES'    MEETINGS    AND    REPORTS. 

♦ 

Eastern  Telegraph  Company  (Limited). 


8Bl"  *  th^S      L°nd0n-      ImPr~ts   in   -d   connected 
285'  Ttat  lam°pDsd°a-     ImPr0Yeme"t3  »>  '"Iders  for  electric  incan- 

29?"  CinF\hC,LT\iT;-'iDd  H-S-  SUTT0N'  London-  Improvements 
in  the  electrolytic  treatment  of  tin,  and  its  separation  from 
alloys  and  mechanical  mixtures. 

298.  J. _ Claret  and  Olivier  Vuillecmier.  London.  Improved  means 
for  sup,,  ymg  an  electrical  current,  and  safety  devices  for  use  in 
vehicles"    thereW,th'   with   electrie  tram  and    other  cars  or 

348     W   P   (-  t  January  5,  1895. 

'     currents  *SE'         ndon-     Jmproveuients  in  rectifiers  for  electrical 

Kl'  'elmHcarc^,:"'1   K-   KKNNEDY-     *"*"•     Wrovements  in 

55''  'mT,;.,1!,'',?;"'';  L'""'"":  An  ifPn^ed  street  road  or  underground 

electric  conductors. 

baT~'KN''  L°ml0n-  '"'Pavements  in  electrodes  for  secondary 


The  forty-fifth  half-yearly  ordinary  general  meeting  of  this  Company 
was  held  on  Thursday,  the  24th  ult.,  at  "Winchester  House,  Old  Broad- 
street,  London.  The  chair  was  taken  by  Sir  John  Pender,  G.C.M.G.,  M.P., 
who  said  :  Before  we  begin  the  business  of  the  meeting,  I  do  not  think  it  is 
too  late  to  wish  you  a  happy  new  year.  You  are  entering  on  a  new  year, 
and  I  hope  it  will  be  a  happy  and  prosperous  one  to  us  all. 

The  SECRETARY  (Mr.  George  Draper)  having  read  the  notice  con- 
vening  the  meeting,  the  minutes  of  the  last  half-yearly  meeting,  and  the 
report  being  taken  as  read, 

The  CHAIRMAN  said  :  Gentlemen,  before  asking  you  to  approve  the 
report,  I  will,  as  usual,  give  you  some  details  of  the  working  of  our  Com- 
pany during  the  last  six  months.  I  have  always  found  that  these  details 
interest  the  shareholders,  aud  I  am  always  anxious  to  afford  them  infor- 
mation at  these  meetings  which  will  induce  them  to  give  us  the  benefit  of 
their  support. 

The  gross  revenue  for  the  half-year  under  review  amounted  to 
£362,557,  as  against,  in  the  corresponding  period  of  1893.  £369,967,  or 
a  decrease  of  £7,410.  This  decrease  is  iu  the  traffic  with  India.  There  is 
a  small  increase  in  the  trans-Indian  traffic,  but  otherwise  there  is  very 
little  difference  between  the  receipts  of  the  present  six  months,  as 
compared  with  those  of  the  corresponding  period  of  1893.  The  total 
ordinary  expenses  for  the  half-year  ended  September  30,  1894,  amounted 
to  £97,533,  as  against,  in  the  corresponding  period  of  1893,  £92,157,  or  an 
increase  of  £5,376.  From  this  increase  must  be  deducted  about  £2,412 
for  proportion  of  stationery  charged  against  this  half-year's  accounts.  As 
explained  at  the  last  general  meeting,  we  now  charge,  for  the  purposes 
of  comparison,  a  proportion  each  half-year  of  the  amount  paid  for  the 
annual  supply  of  stationery  sent  to  our  stations,  instead  of  charging 
the  whole  annual  amount  in  the  March  half-year.  I  may  here  mention 
that  we  have  lately  uiade  more  favourable  terms  for  the  supply  of 
stationery,  and  this  account  will  show  a  considerable  saving  in  the  future. 
The  actual  increase  in  the  ordinary  expenses  is,  therefore,  about  £2,964, 
but  it  we  deduct  items  of  an  exceptional  nature,  such  as  our  twenty- 
fifth  anniversary  expenses,  the  increase  is  reduced  to  £1.338.  The  details 
of  increases  and  decreases  in  the  various  headings  of  the  accounts  arc  as 
follows  :  General  expenses  in  London  £8,493,  as  against,  in  the  corre- 
sponding period  of  1893,  £9,255,   or  a  decrease  of  £762.     Working  ex- 
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peuses  at  stations  £79,316,  as  against,  in  the  corresponding  period  of 
1893,  £75,707,  or  an  increase  of  £3,609,  or,  deducting  the  item  for 
stationery  previously  explained,  of  £2,412,  leaving  a  net  increase  under 
this  head  of  £1,197.  This  is  mainly  due  to  the  operation  of  the  scheme 
to  provide  a  regular  scale  of  promotion  to  the  superintendents  and  the  other 
members  of  the  staff,  £1,045  being  due  to  this  cause.  There  is  also  an 
increase  of  £582  in  travelling  expenses.  We  always  endeavour  to  im- 
prove our  system  where  it  is  possible  to  do  so,  and,  being  of  opinion  that 
an  improvement  might  be  effected  in  the  speed  and  accuracy  of  the  trans- 
mission of  telegrams  by  adopting  greater  uniformity  of  working  at  our  own 
stations  and  the  stations  of  the  associated  companies,  we  brought  to  London 
as  many  of  our  principal  superintendents  as  could  be  spared  at  one  time, 
to  confer  together  and  give  us  the  benefit  of  their  practical  experience 
before  finally  adopting  certain  improvements  which  had  been  contemplated. 
This,  in  a  great  measure,  is  the  cause  of  the  increase  in  travelling  ex- 
penses. The  contribution  to  staff  pension  fund  amounted  to  £1,347,  as 
against,  in  the  corresponding  period  of  1893,  £615,  or  an  increase  of  £752.  | 
In  the  corresponding  period  of  1893  the  pension  fund  scheme  had  been  in 
operation  only  three  months,  so  that  the  amount  chargeable  this  time  is 
necessarily  larger.  This  Company's  proportion  of  the  expenses  in  con- 
nection with  the  twenty-fifth  anniversary  commemoration  banquet  and 
fete  held  at  the  Imperial  Institute  was  £836,  and  the  dinner  to 
our  home  and  foreign  staff  amounted  to  £790. 

You  see  we  are  letting  you  very  much  behind  the  curtain,  and  showing 
you  fairly  well  all  that  we  are  doing  ;  but  we  think  it  is  better  that  you 
should  know  as  much  as  it  is  desirable  should  be  known  outside  of  our 
counting-house.  I  think  we  may  say  with  perfect  confidence  that  we  did 
the  thing  very  handsomely  ;  indeed,  nothing  has  been  more  appreciated  in 
my  time,  at  least,  and  every  one  who  was  present  at  the  banquet  and 
reception  approved  not  only  of  the  generous  way  in  which  it  was  con- 
ducted, but  also  of  the  remarkably  able  manner  in  which  all  the  arrange- 
ments were  carried  out.  We,  therefore,  I  think,  have  every  reason  to  be 
proud  of  a  gathering  which  cost  us  comparatively  little,  for  I  have  been 
told  that  as  much  as  £10,000  has  been  spent  by  some  of  the  submarine 
companies  on  a  previous  occasion.  The  Post  Office,  I  believe,  are  going 
to  do  a  similar  thing  ;  and  on  Monday  next  some  of  us  are  going  to  be 
entertained  by  Her  Majesty's  Government  or  the  Post  Office  in  commemo- 
ration of  the  twenty-fifth  year  of  the  working  of  the  land-line  telegraphs. 

The  expenses  attending  repairs  and  renewals  of  cables  amounted  to 
£43,709,  against,  in  the  corresponding  period  of  1893,  £31,906,  or  an 
increase  of  £11,803.  This  item,  gentlemen,  as  you  can  very  well  under- 
stand, is  a  very  fluctuating  and  very  uncertain  element  in  our  expenses.  I 
wish  it  was  less  uncertain  ;  but,  as  I  have  repeatedly  said  on  these  occa- 
sions, it  is  a  great  thing  that  we  are  able  with  our  repairing  ships  at 
hand  to  effect  our  repairs  without  in  any  way  interrupting  our  traffic 
or  lessening  our  income.  That  is  a  very  important  feature,  and,  although 
the  sum  I  have  mentioned  seems  a  very  large  one,  yet  you  did  not  hear  of 
interruptions  to  the  cables  excepting  through  the  accounts  which  are 
submitted  to  you.  We  have,  as  it  were,  got  within  our  hands  the  power  to 
repair  any  breakages  to  our  cables,  and  that  is  a  fact  which  gives  very  large 
additional  strength  and  stability  to  the  submarine  telegraph  system.  When 
we  first  laid  down  cables  we  had  no  idea  that  we  should  be  able  to  repair 
them.  We  have  now  on  this  side  and  the  other  side  of  the  world  eight 
or  ten  ships  employed  in  effecting  repairs,  and  I  am  sorry  to  say  that  they 
are,  perhaps,  more  frequently  employed  than  we  like  them  to  be  ;  but 
still,  we  maintain  our  system  and  our  traffic,  and  we  do  so  within  reason- 
able bounds  as  regards  expenditure — so  much  so,  that  the  cost  of  effecting 
our  repairs  has  not  hitherto  interfered  with  our  dividends. 

Full  details  of  the  work  done  by  our  ships  during  the  half-year  will  be 
found  on  page  6,  Abstract  C,  of  the  accounts.  In  the  corresponding  period 
of  last  year  our  expenses  under  this  head  were  comparatively  small,  owing 
to  our  having  received  substantial  credits  from  other  companies  for  the 
hire  of  our  ships  for  cable-repairing  purposes,  and  the  amount  of  cable 
used  on  repairs  was  less  than  usual.  This  time  we  have  not  received  such 
a  large  amount  for  the  hire  of  our  vessels,  and  the  extent  of  cable  laid  in 
for  repairs  was  considerably  more  than  was  the  case  in  the  corresponding 
period  of  last  year.  Depreciation  of  spare  cable  amounted  to  £4,815,  as 
against,  in  the  corresponding  period  of  1893,  £2,857,  or  an  increase  of 
£1,958.  We  had  a  larger  Btock  of  cable  to  depreciate  this  half-year  than  we 
had  in  1893.  The  ami '11111  carried  to  maintenance  ships'  reserve  fund  was 
£4.860,  as  against,  in  the  corresponding  period  of  the  previous  year, 
£3,092.  or  an  increase  of  £1,768. 

As  already  explained,  we  have  dime  n  mi  para  1  ivrly  little  work  for  foreign 
Governmenl  ami  othei  telegraph  enuipauies  this  half-year,  so  that  a  larger 
proportion  of  the  depreciation  of  our    hips  had  in  be  borne  by  ourselves.   It 

will  be  observed  on  reference  to  the  reve a untat  page  3,  that  we  have 

placed  tin-  two  foregoing  items  in  what  we  consider  mire  appropriate 
positions,  thus  enabling  the  sh  ireli-  ilders  mue  c.'i  ily  to  compare  the  total 
ordinary  working  expenses  each  halt  mm, 

After  providing  the  u  u  J  amount  101  intere  I  on  debentures  and  deben- 
ture Btock  .ami  the  usual  two  quarterly  dividends,  we  carry  forward  the 

bait of  £59,175,   .1      i| in    thi       irn   ponding   period   of  1893, 

£86,252.  or  .1  reduotion   ol    £27,077,     [I   mu  1   hi    remembered  that    we 

had  an  except all]  favourable  hall  yeai  bo  September,  1893;  but  although 

the  amount  carried  forward  1    con  iderably  less  this  half-year,  I  am  pleased 

i"  say  thai   we  have  re ped   thi    decree  ••  Bhown  at  September,   1894, 

and    for   the   nine   m  to    Decembei    31sl    we  show  a   target    total 

1  lni  11  in  the  com   1 ling  nine  months  of  1893.     [  trust  that  if  the  traffic 

continues  as  favourable  for  the  next  two  months  we  hull  be  able  to 
■hows  Miy  tan  result  at  i  he  end  ol  the  financial  year,  when  1  hope  to 
hue  the  plea  tire  ol  meeting  you  again  in  Julj 

1  have  now   given  you    what   I    consider   and    what    1   am    sure  you   will 

consider  a  very    fail     statement    ol   affairs,     Nothing   very   definite 

in  red     dui  ing  it  still  a   con 

annum!    of    work    has    been    dime.     F01 


to  satisfy  ourselves  as  to  the  connection  made  to  theJSeychelles  and 
Mauritius — that  is  working  satisfactorily,  and  I  may  say  that  the  result 
is  better  than  we  originally  expected  it  to  be.  No  doubt  it  will  be  a 
growing  traffic,  because  all  these  traffics  grow  more  or  less;  but  it  takes  some 
little  time  to  make  people  feel  that  cables  are  indispensable  to  their  wants. 
I  think  that  merchants  begin  to  find  that  if  they  had  no  telegraphs  business 
would  be  in  a  very  unsatisfactory  state.  As  you  know,  we  have  been 
passing  through  very  hard  times — probably  the  hardest  we  have  seen  for 
many  years — not  only  hard  times  at  home,  but  hard  times  in  all  the 
places  with  which  we  have  telegraphic  connection.  How  long  this  is  going 
to  last  it  is  very  difficult  to  say  ;  but  if  we  judge  from  past  experience,  we 
should  say  that  the  boom  of  good  times  follows  the  depression 
of  bad  times.  We  have  now  had  depression  for  some  time  ;  so  let 
us  hope  that  the  boom  of  good  times  is  not  far  distant. 

The  jubilee  was  a  very  important  event  in  our  history.  I  suppose  there  is 
nothing  in  the  reigu  of  Her  Majesty  that  has  shown  such  remarkable  develop- 
ment as  the  submarine  system  of  telegraphy.  It  is  growing,  and  is  connect- 
ing the  whole  woild  together,  and  this  important  work  has  been  done  in  a 
very  quiet  way — I  would  say,  a  very  unostentatious  way.  We  have  never 
appealed  very  much  to  the  public  for  money,  but  we  have  got  all  the 
money  we  required  to  carry  out  our  work,  which  has  been  well  done. 
It  has  given  satisfaction  to  all  concerned.  Just  before  coming  here  I 
wanted  to  ascertain  how  we  stood  on  the  Stock  Exchange,  which  affords  a 
very  good  criterion  of  the  credit  in  which  our  concern  stands.  Our  £10 
shares  are  quoted  to-day  at  16£,  and  our  debentures,  which  were  originally 
issued  at  95,  stand  at  1234-  I  cannot  give  you  any  better  evidence  of 
how  we  stand  before  the  public  as  to  the  value  of  our  property,  nor  of  the 
appreciation  of  the  public  of  the  work  we  do,  thau  when  I  tell  you  that  our 
debentures  stand  at  a  rate  which  astonishes  most  men  who  have  been  con- 
nected with  finance  ;  and  I  may  say  also,  incidentally,  in  passing,  that  the 
mode  in  which  your  business  is  carried  on  has  been  very  satisfactory  to 
our  customers.  If  I  could  witness  the  progress  which  I  anticipate  will  be 
seen  during  the  next  25  years  in  connection  with  submarine  telegraphy,  I 
should  be  a  very  proud  man  indeed;  but  let  us  be  thankful  for  what  we  have 
done  in  the  past,  and  let  us  endeavour  to  make  the  future,  as  regards  our 
system,  in  every  way  as  efficient  as  it  has  hitherto  been.  You  may  depend 
upon  it  that  if  we  maintain  our  efficiency  we  shall,  no  doubt,  maintain  our 
progress.  I  have  said  that  telegraphy  has  now  taken  a  very  strong  hold, 
not  only  on  the  political  and  commercial,  but  also  on  the  social  life  of  the 
world.  That  is  an  evidence  of  the  work  having  been  well  done.  It  is 
true  that  we  have  not  been  able  to  pay  the  large  dividends  which  some  of 
us  at  one  time  anticipated  ;  but  the  reason  for  that  is  that  those  who  use 
the  telegraphs  are  so  clever  in  coding  their  messages  that  what  at  one  time 
would  have  given  us  an  enormous  traffic  is  condensed  now  into  a  few  words. 
Nevertheless,  we  are  paying  a  very  fair  dividend,  and  we  are  accumulating 
a  reserve  fund,  which  will,  I  hope,  when  we  come  to  the  period  of  examin- 
ing and  testing  the  life  of  our  cables,  be  found  to  place  us  in  a  very  sound 
and  satisfactory  financial  position. 

I  may  now  mention  a  matter  in  proof  of  the  good  position  which 
we  occupy  with  Governments.  In  the  last  few  weeks  I  have  been 
negotiating  for  an  extension  of  that  part  of  our  system  which  now 
connects  the  Cape  with  this  country.  The  present  concession  has  five 
years  to  run ;  but  the  authorities  are  disposed  now  to  make  arrangements  for 
continuing  our  subsidy,  under  revised  conditions,  for  a  further  ten  years, 
so  that  we  may  look  forward  now  to  fifteen  years  instead  of  only  five  years, 
the  extension  being  upon  terms  which  will,  I  think,  be  found  equally 
advantageous  for  the  telegraphing  public,  for  the  Governments,  and  for 
the  Company.  As  you  know,  there  is  a  great  scramble  going  on  just  now 
in  South  Africa  by  all  Governments  other  thau  the  English  ;  but  England, 
I  think,  has  got  probably  the  richest  part  of  the  Dark  Continent  under 
her  control.  When  we  think  of  what  is  being  done  there  now  ami  the 
desire  on  the  part  of  every  Government  to  possess  some  portion  of  this 
country  which  has  been  added  to  the  civilised  world.  I  think  we  may 
congratulate  ourselves  that  every  extension  in  that  direction  must  add  in 
some  way,  smaller  or  greater,  to  the  income  of  our  Company,  because, 
after  all,  the  life,  the  heart,  of  the  whole  thing  is  in  Lnndon.  When  we 
find  that  there  is  anything  going  on  in  our  Colonies  Lnndon  is  immediately 
interested,  and  the  increase  in  telegraphing  is  rapid  and  continuous. 

Gentlemen,  1  think  I  have  given  you  all  the  information  that  it  is  in 
my  1  inwer  to  give  with  reference  to  our  affairs,  but  there  is  just  one  other 
matter  that  I  may  mention  in  conclusion.  When  il  was  understood  that 
France  was  going  to  send  an  expedition  to  Madagascar  we  fell  that  they 
could  not  very  well  do  that  without  laying  down  a  line  to  connect 
Madagascar  with  our  system  at  Mozambique.  We  therefore  offered 
to  do  Ibis  work  ;  but  anyone  wdio  watches  the  progress  of  affairs 
in  France  now  will  see  thai  that  country  is  probably  more  ruled 
by  the  Press  than  it  is  by  its  Government  .  and,  therefore,  although  our 
tender  was  many  thousands  cheaper  than  that  of  two  French  combina- 
tions, still,  the  hitler  obtained  the  order.  The  work  has  been  given  to 
two  different  constructors,  and  we  shall  see  how  the  thing  will  be  com- 
pleted. 11  completed  su  1  esafully  it  will  be  of  advantage  to  France.  But 
we  have  always  Bhipa  about,  with  cable  on  board  ol  1  hem.  tnd  the  1  hanoes 
aie  that  we    hall  not  be  verj  fai  ofl  il  an]  bib  h  -111111111  occur  in  the  work, 

and  I  should  not  be  a  loiu.hed  if  in  ihis  ease,  as  in  others,  we  should  even- 
tual^ hn  this  cable,  I  think  I  hay,-  m.w  told  you  everything  that  I  can, 
and  I  will  therefore  now  move— 

"  77i,if  tfu     q 
submitted  to  tin*  meeting,  hi  and  tA<  tarn  an  hereby 

The  tfarquia  of  TWEEDDALR  :  I  beg  to  second  the  resolution. 

The  CHAIRMAN  Now,  gentlemen,  before  I  put  the  resolution  to  the 
meeting  I  shall  be  very  glad  to  answei  anj  question  that  may  be  asked  by 
any  of  the  shareholdei    .  that  1     tafai  m  it  t    in  mj  powei  to  do  so. 

\b    GOODSALL     bm  infill 1  the  meeting  that  the  increase  in  your 

expenditure  on  repairs  and  renewals  1  I  11,800  more  than  the 
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outlay  at  the  corresponding  period  of  1893.  I  suppose  that  this  was  the  half- 
yearly  account  ;  ami  what  1  wish  to  ask  is  whether  this  £11,000  extends 
over  the  whole  of  our  system,  or  is  there  one  section  that  is  giving  out? 
You  also  mentioned  that  the  depreciation  of  spare  cable  was  some  £4,000. 
Is  it  not  unwise  to  keep  so  much  stock  on  board,  seeing  that  it  depreciates  ! 
With  reference  to  the  Eastern  and  South  African  Company,  you 
mentioned  something  about  the  renewal  of  the  subsidy  for  ten 
years.  It  is  to  be  hoped  that  when  these  arrangements  are  made  the 
whole  of  that  Company  will  fall  in,  as  it  should,  to  the  Eastern  Company, 
and  be  under  one  Board,  thus  saving  a  very  large  amount  for  Directors' 
fees  and  other  items,  which  might  all  come  under  the  Eastern  Company, 
who  are  really  the  sole  proprietors  in  that  Company. 

Mr.  RAINF.S  :  It  may  be  within  the  recollection  of  the  Board  and  some 
■of  the  shareholders  that  on  a  previous  occasion  I  spoke  of  an  increase  of 
•dividend  for  the  Ordinary  shareholders.  The  Chairman  has  to  some  extent 
anticipated  the  remarks  I  am  about  to  make  by  telling  us  that  we  have 
never  been  able  to  realise  and.  perhaps,  never  shall  realise  the  dividend, 
the  prospert  of  which  was  held  out  to  the  shareholders  in  the  early  days 
•of  the  Company's  existence.  The  ingenuity  of  men's  minds  has  been  such 
as  to  preclude  the  possibility  of  our  making  the  large  profits  which  we 
originally  anticipated  ;  but,  at  the  same  time  we  have  been  a  very  pros- 
perous Company,  and  have  been  going  on  now  for  a  considerable  period 
with  a  dividend  of  6$  per  ceut.  I  do  not  say  that  that  is  a  despicable 
-dividend,  but  I  think  that  this  Company  is  now  so  strong  that,  with  due 
■economy,  you  may  take  into  consideration  the  interests  of  the  Ordinary 
shareholders,  who  have  run  considerable  risks,  because  at  the  beginning  of 
the  Company  there  were  risks.  It  has  been  proved  by  experience  that  the 
■"  life  "  of  cables  is  greater  than  was  anticipated,  and  that  is  a  point  in 
favour  of  the  Company.  Every  half-year  we  are  told  to  be  contented 
with  this  dividend:  but  that  is  all  very  well.  We  see  our  shares  standing  at 
16J  or  16J,  or  at  a  premium  of  about  b.  We  get  nothing  for  that  improved 
state  of  our  property,  except  the  satisfaction  that  it  is  secure.  Still,  that 
£6  premium  is  dead  to  us.  It  is  a  question  with  me  whether  the  Directors 
might  not  see  their  way  to  do  something  in  the  interest  of  the  shareholders 
by  distributing  certificates  to  them.  The  Ordinary  shareholders  ran  great 
Tisk  at  the  outset  of  this  undertaking.  I  have  mentioned  this  matter 
before ;  but  the  Chairman  and  the  Directors  have  never  dealt  with  it 
seriously.  I  hope,  however,  that  they  will  do  so  in  the  future,  because  I 
think  it  is  a  point  that  should  be  seriously  considered.  Before  I  sit  down 
I  will  say  one  other  word — that  the  banquet  was  a  very  well  conceived  and 
conducted  affair,  and  did  a  great  deal  to  make  this  Company  popular,  and 
even  better  known  than  it  was  before.  My  great  point,  however,  is  that  I 
think  the  time  has  arrived  when  the  interests  of  the  Ordinary  shareholders 
should  be  taken  into  consideration.  If  you  will  just  refer  to  past  reports,  you 
will  see  that  in  a  great  number  of  reports  very  large  sums  have  been  carried 
to  reserve  and  used  for  capital  purposes.  That  is  so  much  dividend  that 
has  been  diverted  from  your  pockets,  and  you  ought  to  have  a  certificate 
to  represent  it,  but  you  have  not.  It  is  capital  expenditure,  and  it 
ought  to  be  replaced  in  the  way  suggested.  The  Directors  might  allot  to 
you  shares  pro  rata,  or  they  might  pay  a  little  extra  dividend,  which 
would  be  the  simplest  way  of  dealing  with  the  matter.  There  is,  however, 
this  difficulty — that  if  the  dividend  rises  beyond  a  certain  amount  the 
Press  and  other  combinations  would  be  down  on  the  Company  as  to  their 
excessive  rates.  Remembering,  however,  our  risks,  I  think  that  we  do  not 
get  too  much,  considering  that  third-rate  banks  pay  their  shareholders  a 
dividend  of  8  per  cent.  I  hold  that  we  run  greater  risks  than  banks,  and 
we  ought,  therefore,  to  pay  a  dividend  proportionate  to  our  risks. 

The  CHAIRMAN  :  The  first  thing  I  have  to  answer  is  the  question  put 
by  Capt.  Goodsall,  whether  the  £11,000  of  additional  expenditure  on 
repairs  and  renewals  was  over  the  whole  of  our  system.  Of  course  it  is. 
It  is  not  given  as  any  special  account,  but  applies  to  the  whole  of  our  system. 
With  regard  to  the  keeping  of  cable  in  stock,  no  man  ought  to  know 
better  than  (.'apt.  Goodsall  that  breaks  come  when  they  are  least  expected, 
and  if  we  had  to  wait  until  the  cable  was  made  before  we  could  effect  our 
repairs,  I  think  we  should  show  that  we  were  very  unworthy  of  conduct- 
ing such  a  business.  What  you  have  said  about  the  position  of  the 
Eastern  and  South  African  Company  is  quite  true  ;  but  we  have  had  to 
build  up  this  great  concern.  If  we  had  attempted  20  years  ago  to  place 
such  a  concern  as  this  is  at  the  present  time  before  the  public  we  could 
not  have  done  it.  We  have  built  it  up.  and  made  it  strong  by  a  sound 
policy.  We  have  made  our  finances  strong  by  having  a  good  reserve  ; 
and  if  any  gentleman  tells  me  that  he  has  derived  no  benefit  from  all 
this,  then  I  say  to  him,  "  Sell  your  shares,  and  you  will  get  your  benefit, 
but  you  cannot  have  your  shares  and  your  increased  dividend  at  the  same 
time." 

A   SHAREHOLDER:   Certainly  not. 

The  CHAIRMAN  :  I  think  that  the  policy  of  the  Board  is  one  which. 
beyond  all  doubt,  ought  to  be  approved  by  the  sensible  body  of  the 
shareholders.  It  is  a  policy  we  shall  maintain,  and  if  we  have  more 
money  than  we  know  what  to  do  with,  you  may  depend  upon  it  that  the 
shareholders  will  have  a  very  good  reason  why  we  retain  it  if  they  do  not 
get  a  portion  of  it.  When  that  time  arrives  we  shall  be  as  confidential 
with  our  shareholders  as  we  have  been  in  the  past.  Our  policy  is  one 
that  will  benefit  the  great  body  of  the  shareholders.  If  we  continue  to 
give  them  a  fair  dividend  they  will  see  the  value  of  their  shares 
increase,  and  if  at  any  time  they  want  to  realise  the  benefit  we  confer  on 
them  they  can  get  it.  Those  who  remain  with  the  Company  will  get  the 
benefit  of  our  improved  position,  while  those  who  realise  will  also  see  how 
beneficial  our  policy  is  and  has  been. 

Mr.  GOODSALL  :  That  is  just  what  we  do  not  want  to  do. 

The  CH  WKMAN  :  I  am  just  reminded  that  I  did  not  fully  answer 
Mr.  < ;. 'id-all.  but  we  have  five  years  before  us  in  which  to  take  into  con- 
sideration the  question  referred  to.  While  we  are  looking  ahead  one  way 
we  are  not  blind  in  the  other.  When  tin-  proper  time  comes  we  shall  deal 
with  that  question,  but  it  must  be  left  with  those  who  have  had  the  bring- 


ing of  this  concern  to  its  present  satisfactory  condition  ;  it  must  be  left 
with  us  to  deal  with  at  the  proper  time.  1  think  I  have  now  pretty  well 
answered  all  the  points  that  were  raised,  and  I  will  now  put  the  resolution, 
which  is  carried  unanimously.     The  next  resolution  I  have  to  propose  is 

•  That  Ha  ttott  linn,  tl,,  3farqv.it  of  Tweeddale,  who  now  retires,  be,  and 
In  it  hereby  re-elected,  a  l)i rector  of  tin  <  'o/np<mi/." 

As  you  are  all  aware,  Lord  Tweeddale  has  been  associated  with  us  from 
the  beginning.  He  has  been  a  steady  supporter  of  a  policy  which  has 
resulted,  as  you  all  know,  most  satisfactorily  to  all  concerned  ;  and  I  have 
the  greatest  pleasure  in  inducing  him  to  remain  among  us,  to  see  our 
siier, 'ss  rait  ied  still  further  than  it  has  been. 

Mr.  ti.  G.  NICOL  :  I  beg  to  second  that. 

The  CHAIRMAN  put  the  motion  in  the  usual  way,  and  declared  it 
carried  unanimously. 

The  Marquis  of  TWEEDDALE  :  I  beg  to  thank  you  for  this  renewal 
of  your  confidence. 

The  CHAIRMAN  :  The  next  motion  is— 

"  That  Sir  Albert  J.  Leppoc  Cdppel,  K.C.I.E.,  who  now  retires,  lie,  arid  he 
is  hereby,  re-elected  a  Director  of  tin  i  'ompany." 

As  you  are  aware,  Sir  Albert  Cappel — it  is  well  that  you  should  know 
something  of  the  Directors  who  represent  you  on  this  Board — spent  the 
greater  part  of  his  life  in  India,  and  got  to  the  top  of  the  Telegraphic  De- 
partment there.  We  thought  it*  would  be  a  very  great  advantage  to  our 
Company  to  have  Sir  Albert  Cappel's  services,  seeing  that  he  had  had  great 
experience.  We  were  very  pleased,  therefore,  to  give  him  an  opportunity 
of  joining  our  Board,  of  which  he  is  now  a  member,  and  his  information 
and  long  experience  as  a  telegraph  minister  make  his  position  at  our  Board 
a  valuable  one  to  us. 

The  Marquis  of  TWEEDDALE  :  I  beg  to  second  the  resolution. 

The  CHAIRMAN  put  the  motion  in  the  usual  way,  and  declared  it  car- 
ried unanimously. 

Sir  ALBERT  CAPPEL  :  I  am  much  obliged  to  you,  gentlemen. 

The  CHAIRMAN  :  The  next  resolution  comes  from  the  body  of  the  hall. 

Mr.  MUIR  :  I  beg  to  propose  : — 

"  That  the  firms  of  Messrs.  Deloitte,  Deter,  Griffiths  and  Co.,  and  Messrs, 
Welton,  Jones  and  Co.  be,  and  they  are  her*  by,  elected  auditors  to  the  Com- 
pany  for  the  ensuing  year  at  a  rei/ivneration  of  £100  toeachjtrm," 

Mr.  COCHRAN  :  I  second  that. 

The  CHAIRMAN  put  the  motion,  and  declared  it  carried.  He  added  : 
I  may  say  in  regard  to  Messrs.  Deloitte,  Dever  and  Co.,  that  they  are  really 
the  representatives  of  the  body  of  the  shareholders.  They  not  merely 
audit  our  accounts  every  six  months,  but  every  month  in  the  year,  and 
every  day.  You  therefore  have  a  continual  audit.  I  do  not  know  whether 
Mr.  Griffiths,  a  member  of  the  firm  of  Messrs.  Deloitte,  Dever  &  Co., 
is  here  or  not,  but  I  always  hold  him  to  be  a  responsible  man  to  the  share- 
holders, and  independent  of  the  Directors. 

Mr.  GRIFFITHS  :  Perhaps  I  may  be  allowed  to  return  thanks  to  the 
shareholders  for  their  re-election  of  my  firm  and  of  the  firm  of  Messrs. 
Welton,  Jones  and  Co.  I  assure  them  that  we  do  take  a  very  independent 
position  with  respect  to  the  accounts  of  the  Company,  and  we  are  perfectly 
satisfied  with  regard  to  the  accuracy  of  the  accounts  and  the  stability  of 
the  Company  itself. 

The  CHAIRMAN  :  That  concludes  the  business  of  the  meeting,  and  I 
have  only  to  thank  you  now  fur  your  presence  here  to-day. 

Mr.  MI'IR  :  I  do  not  think,  gentlemen,  that  we  ought  to  separate  with- 
out passing  a  vote  of  thanks  to  the  Chairman  and  the  Directors  for  their 
services. 

Mr.  COCHRAN  :  I  am  very  pleased  to  second  the  motion.  We  are  all 
satisfied  with  the  way  in  which  the  Company  has  been  managed,  and  we 
have  no  desire  to  see  any  alteration  in  the  general  policy  of  the  Company. 

The  resolution  was  carried  unanimously. 

The  CHAIRMAN  :  I  should  have  been  very  sorry  indeed  if  you  had  gone 
away  without  passing  this  vote  after  I  have  been  for  so  many  years  so  very 
free  in  telling  you  all  that  you  are  entitled  to  know.  I  shall  continue  to 
do  that,  and  shall  hope  to  have  the  support  and  encouragement  of  those 
whose  work  we  are  doing,  and,  I  believe,  doing  well.  We  are  not  too  old 
to  appreciate  a  little  encouragement,  quite  as  much,  in  fact,  as  younger 
men  appreciate  it.  The  longer  the  present  understanding  exists,  as  I 
believe  it  will,  between  this  Board  and  the  shareholders  of  the  Eastern 
Company,  the  better  it  will  be. 

The  proceedings  then  terminated. 


Direct  United  States  Cable  Company  (Limited). 

The  thirty-fifth  ordinary  general  meeting  of  this  Company  was  held  at 
Winchester  House,  Old  Broad-street,  on  EViday,  January  25,  1895,  under 
the  presidency  of  Sir  John  Pender,  G.C.M.G.,  M.P. 

The  SECRETARY  (Mr.  T.  Finnis)  read  the  notice  calling  the  meeting, 
and  the  minutes  of  tin-  last  ordinary  general  meeting,  which  were  eon- 
firmed  by  tin'  present  meeting,  and  signed  by  the  Chairman  as  correct 

The  CHAIRMAN'  :  I  presume,  gentle n,  thai  yon  «ill  take  the  report 

but,  before  asking  you  to  adopt  and  approve  it.  I  shall,  as  usual, 
make  a  tew  remarks,  as  1  think  it  is  always  desirable  to  give  the  share- 
holders on  these  occasions  as  much  information  as  will  enable  them  to 
know  how  their  affairs  are  going  on.  The  revenue  for  the  half-year  to 
December  31-t  last,  after  deducting  outpayments,  amounted,  in  round 
figures,  to  £38.342,  and  the  working  and  other  expenses,  including  income- 
tax,  but  exclusive  of  cost  ,,f  cable  repairs,  absorbed  t'19.024,  leaving  a 
balance  of  £19.318  as  the  nel  profil  of  the  half-year,  making,  with  £1.032 
brought  forward  from  the  previous  half  year,  a  total  of  £20.350.  which  has 
■■■in   approp] I  ;i     follows:    Interim  dividend  of  2s.  per  share  for  the 
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quarter  ended  September  30th  last,  £6,071  ;  interim  dividend  of  2s.  per 
share  for  the  quarter  ended  December  31st,  £6,071  ;  set  aside,  pending 
settlement  of  disputed  accounts,  £3,400  ;  set  aside  to  reserve  fund  account, 
£3,000  ;  balance  carried  forward,  £1,808  ;  making  a  total,  as  above,  of 
£20.350.  The  revenue,  as  compared  with  that  in  the  corresponding  period 
of  1893,  shows  a  reduction  of  £2,710,  the  whole  of  which  occurred  during 
the  three  mouths  to  September  30th.  Since  that  date  the  traffic  has  im- 
proved. The  expenses  in  London,  as  shown  by  Abstract  "A"  in  the 
act' lunts,  are,  on  the  whole,  £36  less  than  in  the  corresponding  period,  the 
items  remaining  practically  unaltered.  The  expenses  at  stations,  as  shown 
by  Abstract  "B"  in  the  accounts,  compare  as  follows:  Stationery  and 
agencies  stand  for  increases  of  £24  and  £214  respectively,  while  reduc- 
tions are  shown  in  the  following  items  :  Salaries,  £3  ;  maintenance,  £71  ; 
petties,  £23  :  rent  and  taxes,  £88  ;  travelling,  £22  ;  and  repairs  and  re- 
newals, £197.  On  the  whole  these  station  items  are  £141  less  than 
in  the  corresponding  period.  In  the  remaining  items  of  expenditure 
there  are  increases  of  £75  in  use  of  patents  and  £91  in  income-tax, 
the  present  rate  of  tax  being  8d.,  against  7d.  iu  1893.  In  the  aggre- 
gate, the  half-year's  expenditure  is  £36  less  than  in  the  corresponding 
period.  The  cost  of  cable  repairs  has  been  £1,611,  and  this  has,  as 
usual,  been  charged  to  the  reserve  fund  accouut.  This  account,  on  the 
other  hand,  has  been  increased  by  £4,131  from  interest  on  the  invest- 
ments ;  by  £1,134  from  profit  on  a  security  sold,  and  by  £3,000  set 
aside  from  revenue,  making  the  present  balance  of  the  fund  £288,205. 
The  investments  have  been  increased  during  the  half-year  by  £9,441, 
and  considerable  appreciation  has  taken  place  in  the  market  value  of 
the  securities  as  a  whole.  They  are  entered  iu  the  balance-sheet  at 
"  cost,"  but  their  present  market  value  is  about  £295,651,  showing  a 
profit  of  £40,000,  or,  say,  15  per  cent,  above  cost.  Now.  gentlemen,  I 
have  given  you  an  amount  of  detail  as  to  our  doings  in  the  half-year  which 
will  interest  you  and  show  you  pretty  clearly  the  position  which  we  occupy 
at  the  present  moment ;  but  before  asking  you  to  approve  the  resolution 
for  the  adoption  of  the  report  and  accounts,  I  will  make  a  few  further 
remarks.  When  I  had  the  pleasure  of  addressing  you  last  time  there  had 
just  been  added  to  the  Atlantic  group  a  cable,  which  was  laid  by  the 
Commercial  Cable  Company  ;  and  immediately  afterwards  another  was 
laid  by  the  Anglo-American  Company.  Both  these  cables  were  made  upon 
the  very  best  principles,  and,  no  doubt,  aided  very  considerably  the 
carrying  of  the  traffic  in  the  Atlantic.  There  was  also  a  third  cable  talked 
of  as  about  to  be  laid  by  the  German  Government.  That  project  is  very 
much  in  the  same  position  to-day  that  it'  was  when  I  last  addressed  you  ; 
but  there  is  one  thing  which  we  may  depend  upon  :  when  a  Government 
makes  up  its  mind  to  lay  a  cable,  having  not  only  their  commercial,  but 
also  their  political  and,  perhaps,  strategical  interests  to  think  of,  you  may 
depend  upon  it  that  that  cable  will  probably  be  laid.  In  the  last  six 
months  there  has  also  been  an  amalgamation  or  an  absorption  of  the  Pouyer- 
Quertier  cable  in  France  by  a  company  called  the  French  Telegraph  Cables 
Company.  That  amalgamation  appeared  to  be  the  absorbing  by  a  poor  com- 
pany i  if  a  company  which  had  some  little  money  ;  and,  so  far  as  we  can  learn, 
the  little  money  which  the  Pouyer-Quertier  Company  had  was  very  likely  to 
go  to  pay  the  debts  and  carry  on  the  French  Telegraph  Cables  Company 
I  believe  that  that  Company  was  more  or  less  encouraged,  if  there  was  not 
.i  distinct  understanding  on  the  subject,  to  carry  out  this  scheme  by  the 
promise — or  half  promise,  probably,  you  may  call  it — of  the  French 
Government  subsidising  them.  They  have  not  yet  obtained  their  sub- 
sidy, but  they  want  it  on  the  plea  that  they  will  lay  another  cable  from 
Brest  to  America  to  take  the  place  of  the  cable,  which  has  ceased  to  work, 
belonging  to  the  Anglo-American  Company.  The  Anglo-American  Com- 
pany evidently  tind  that  that  cable  does  not  pay,  and  I  do  not  think  from 
what  I  hear  that  they  are  likely  to  go  to  the  expense  of  another  cable  to 
replace  this  one.  In  that  case,  therefore,  if  it  is  replaced,  it  will  not  be 
adding  an  additional  cable  to  the  Atlantic  group,  but  a  cable  to  replace 
that  which  has  just  ceased  to  work.  So  far,  the  French  have  not  been 
very  successful  in  their  submarine  telegraph  enterprise  ;  but  every  country 
has  to  learn,  and  possibly  they  may  be  more  successful  in  the  future  than 
they  have  been  in  the  past.  All  that  leads  us  to  look  to  the  work  we  have 
in  hand,  and  I  believe  that  in  connection  with  that  work  we  have  very 
powerful  combinations.  I  should  say  that  at  the  present  moment  there 
are  more  cables  in  the  Atlantic  than  there  is  work  to  occupy  them.  How- 
ever, the  present  cables  are  getting  old,  and  age  conies  upon  cables  as  it 
comes  upon  individuals  ;  ami  what  we  are  doing  now  is  to  do  all  in  our 
power  to  keep  out  cables  in  as  thorough  and  efficient  working  con- 
dition as  possible.  We  are  doing  that,  and,  with  a  view  to  continuing 
to  be  able  to  do  it,  we  arc  increasing  our  reserve  fund,  believing 
that  we  arc  justified  in  doing  so  ;  for  we  shall  be  in  a  much  stronger 
position  with  a  large  reserve  fund  in  the  event  of  our  cable  giving 
out.  1 1, .in  il  wi-  appealed  to  tin'  public  for  additional  capital.  If  any  Com- 
pany were  to  attempt  to  go  to  the  public  and  ask  foi  money  for  an  Atlantic 
cable,  I  expect  that  the  response  would  be  very  meagre  indeed.  I  am  sure 
that  you  will  agree  with  me  thai  by  strengthening  our  position,  and  doing 
all  we  can  to  keep  up  the  "life"  of  our  cable,  we  are  be  '  lerving  the 
interests  of  our  shareholders.  I  may  tell  you  although  1  believe  you  arc 
all  aware  of  it — that  submarine  telegraphy  iH  absorbing  a  very  gn 
oi  attention  quits  as  much  as  the  land  lines.  I  believe  thai  al  the 
present  moment  bhi  world'  commerce  and  the  world's  politics  which 
in   different    parts   o)    the   world     cannot    do   without    submarine 

raphy,  and   even    tl tal    life   "f   tin-   world   is   sweetened  re 

01     I'         bj    thi       j    '"in.       Such    a    system,    so    populai     and    so    univer- 

rest'a    ufad    will    in-   perpetuated      I   believe  the 

'.M.i  ;.l  would  .si'i'i  ii  all  i  hi-    ibiu.iritii  ii  ■    i  aphs  were  to  break 

down  at    the  pn    Bnt    D Ot.      It    would   call  ad    would 

difficulties  tot    I  thai     uch  an  event  will  ool 

<i  I  belii  ve  I  bal  the   lubmai  i  ■■■.  ith  its  iti  ong 

hold  on  the  minds  of  the  pe<  pie  of  the  «  u  il  embraces  the 

world  STou  have  heard    tg I  doal  for  some 


time  past  about  the  suit  that  has  been  going  on  in  France.  That  matter 
has  been  before  us  now  for  a  good  many  years,  and  the  lawyers  have  had 
a  good  harvest  out  of  it.  I  told  you  the  last  time  I  addressed  you  that 
we  had  gained  the  suit,  but  I  think  I  told  you  at  the  same  time  that 
although  we  had  gained  the  suit  I  did  not  see  where  the  money  was 
to  come  from.  I  hold  the  same  opinion  to-day.  I  should  like  to  see  this 
suit  at  an  end  for  this  reason.  We  are  asking  for  money,  and  the  com- 
panies who  owe  it  to  us  do  not  possess  it.  The  litigation  is  also  keeping 
opeu  a  sore,  and  there  are  a  great  many  sores  between  France  and  England 
at  the  present  time.  I  should  like  to  heal  this  sore  ;  I  should  like  to  see  it 
out  of  the  way  altogether,  and  to  see  the  French  and  English  people  come 
to  a  better  and  a  more  friendly  understanding  than  exists  at  the  present 
time.  Speaking  for  my  Board  and  myself,  we  shall  be  glad  to  do  any 
little  thing  we  can  to  bring  about  such  an  improved  state  of  things.  Since  I 
had  the  pleasure  of  addressing  you  last  oue  of  our  old  Directors,  Mr.Meara,  has 
died.  He  was  associated  with  us  from  the  time  we  reconstructed  the  Direct 
Company.  He  has  lived  in  Antwerp,  and  has  been  an  important  link  in  regard 
to  our  affairs.  He  held  a  good  position  there,  and  has  been  in  many  ways  a 
valuable  Director.  He  has  now  gone  at  a  ripe  old  age.  We  are  not  going 
to  replace  him  at  the  Board,  because  at  the  present  time,  exercising 
economies  as  we  do,  and  looking  to  the  fact  that  our  Board  is  quite  large 
enough,  we  do  not  think  that  it  is  necessary  to  fill  up  the  vacancy.  We 
shall,  therefore,  delay  adding  another  Director  to  our  Board  until  we 
see  that  our  affairs  require  further  attention.  You  will  see  that  this 
is  in  the  direction  of  economy.  Looking  at  the  history  throughout 
of  this  Company,  I  want  you  to  see  that  we  have  held  our  position 
very  fairly  among  the  other  companies,  of  which  we  form  part  in  the 
"  pool."  With  regard  to  our  Ballinskelligs  station,  in  the  early  days  the 
buildings  there  were  all  of  wood.  Wood  deteriorates,  particularly  in 
stormy  weather,  and  that  is  a  stormy  coast.  We  have,  therefore,  been 
altering  by  degrees  our  buildings  there  by  putting  up  good  substantial 
stone  structures  in  place  of  the  wooden  buildiugs  when  the  latter  required 
to  be  re-erected  or  when  it  was  impossible  to  repair  them.  You  have 
before  you  here  (referring  to  some  drawings  on  the  wall  behind  him) 
a  sketch  of  our  Ballinskelligs  station.  The  buildings  are  all  complete 
now  except  one  pair  of  cottages.  The  centre  is  our  working  office, 
and  the  place  where  our  bachelor  workers  live.  I  have  been  there 
more  than  once,  and  I  can  testify  to  the  fact  that  it  is  a  very 
nice  and  comfortable  place.  This  part  at  the  side  has  been  erected 
for  the  married  men.  That  building  in  the  centre  at  the  top  of  the 
plau  is  occupied  by  our  Superintendent,  and  so  far  as  the  Ballinskelligs 
station  is  concerned,  our  staff  are  now  comfortably  housed.  If  any 
of  you  want  to  make  a  pleasant  summer  excursion  you  might  do  a 
great  deal  worse  than  visit  this  station.  Our  relations  with  all  the  other 
companies  are  satisfactory.  We  work  very  well  together,  and  I  hope  that  we 
shall  continue  to  do  so.  We  have  had  during  the  last  half-year  two  repairs 
to  our  cable,  of  which,  however,  you  have  heard  very  little.  One  was  in 
Halifax  Harbour,  and  this  was  done  by  our  own  people,  with  the  assistance 
of  the  Royal  Engineers,  who  did  the  work  effectually.  The  other  repair 
was  done  by  the  s.s.  "Minia."  I  may  tell  you  that  when  we  have  a 
break  at  sea  we  must,  of  course,  have  a  ship  to  effect  the  repair.  We  do 
not  keep  a  ship  ourselves,  but  we  have  to  pay  a  certain  fixed  sum  when  a 
ship  goes  out,  whether  she  does  the  work  iu  a  couple  of  days  or  in  ten. 
A  repair  in  deep  sea,  therefore,  always  involves  a  considerable  amount  of 
monev.  We  only  hope  that  these  repairs  may  become  necessary  as  seldom 
as  possible.  If  we  could  only  do  without  repairs  we  should  get  rich  in 
our  reserve  fund  quicker  than  we  do.  With  these  remarks  I  now  beg  to 
propose : — 

"  That  the  report  of  the  Directors,  tin  '  ',  1S!>.~,  together  with 

the  statement  of  accounts  to  December  31,  1894,  annexed  thereto,  be,  attd  the 
some  arc  hereby  received  and  adopted." 

Mr.  C.  E.  GUXTHER :  I  beg  to  second  that. 

A  SHAREHOLDER  inquired  whether  the  buildings  to  which  reference 
had  been  made  were  erected  jn  laud  belonging  to  the  Company. 

The  CHAIRMAN  replied  that  it  was  all  freehold  land.  They  would 
have  had  the  one  pair  of  cottages  to  which  he  had  alluded  completed,  only 
they  had  not  cared  to  proceed  with  the  work  until  they  actually  had  in 
their  possession  the  title  deeds  of  the  land  duly  executed. 

Mr.  W.  GRIFFITH  proposed  a  voir  of  thanks  to  the  Chairman  and 
Directors  for  the  very  satisfactory  state  in  which  the  affairs  of  the  Com- 
pany stood  at  the  present  time.  Great  discrimination  had  been  used  in 
making  their  investments,  and  he  was  very  glad  to  hear  that  they  showed 
such  a  large  increase  in  market  price  >  compared  with  their  cost  to  the 
Company,  The  idea  had  occurred  to  him  that  it  might  be  advisable  to 
Bell  some  of  their  Consols  now  that  they  wen-  at  105.  and  invest  the  pro- 
ceeds  in  some  other  security,  but  this  matter  mighl  be  left  to  the  Board, 
who  had  showed  so  much  wisdom  hitherto  in  regard  to  the  investments. 

Mr.  JOHN  NEWTON  seconded  the  motion,  remarking  that  it  was 
always  a  greal  pleasure  to  attend  meetings  ovei  which  sir  John  Pendet 
pre  ided,  as  the  lion,  gentleman  tdwaj     |  ive  them  information  which  it 

,ioi  ill  ro, inn'  to  listen  t".    The  statement  regardin 
i, irni  -  in'  considered  yerj  satisfactory. 

The  resolution  h  *  cat  i  ted  un  no1" 

H  AIRMAN;   Before  thankin     Mr.  Griffith  and  the  shareholders 
foi  then   kind  recognition  of  .mr  services,  permit    me  to  state  that  the 
.In.  ih  Mr.  Griffith  has  drawn  atteution  with  regard  to  oui  C 

has  not  been  overlooked      I  had   enl   prepared  a  little  tun 

„,il,  referent  e  to  the  whole  of  the  Consols  tin  |  the  respective 

telegraph  companie    ovei   which   1  preside,  ae  I  though!    thai  when  they 
touched  105  it  would  In-  a  prudenl    i  Ju  I   when  1   wai 

thinking  about  it,  however,  1  tawthal  they  jumped  |  UT6.    I  did 

oul  ot  th I-  i   i     .  ii  a  point  as  I  though! 

i    1,1    tOUCh,  and.  aftei    »l  rj     ei  iou     th 

. .,,  .me  banker,  I  oame  to  tin  t  yel  <■■<>"■  i 
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sell  our  Consols,  although  1  may  tell  you  that  if  wo  Bold  OUT  holding  to- 
day we  should  make  £5,000  profit  by  the  transaction.  These  bankers,  how- 
ever, tol.l  me  that  I  must  appeal  to  my  common  sense,  and  I  am  following 
that  advice.  1  may  be  wrong,  aud  they  may  be  wrong  ;  but  it  stands 
fairly  to  reason  thai  Consols  may  go  still  higher.  You  cannot  yet  from 
bankers  today  1  per  cent,  for  money  on  deposit  ;  in  fact,  I  am  told  that 
there  is  a  difficulty  in  getting  anything  at  all.  1  know  of  a  transaction 
the  other  day  in  connection  witli  £1,000,000  as  to  which  a  banker  said 
that  he  would  give  .1  per  cent,  for  £500,000,  but  not  a  shilling  for  the 
£1.000.000.  Therefore,  as  everyone  is  now  endeavouring  to  get  something 
for  his  money,  a  _'roat  many  people  have  gone  into  Consols,  and  as  2  per 
cent,  interest  cau  be  got  out  of  Consols,  it  is  quite  possible  that  they  may 
still  rise.  1  may  toll  you  that  the  bankers  to  whom  I  alluded  think  they 
will  rise  bo  110.  i  do  not  think  that  1  .-hould  lie  disposed  to  hold  at  over 
110  ;  but  I  think  there  is  a  little  attraction  sometimes  in  speculation.  As 
I  should  have  made  a  mistake  if  1  had  sold  our  Consols  at  105,  as  they  are 
higher  than  that  to-day,  I  will,  if  you  will  let  me,  hold  them  a  little 
longer  toseeif  the  view  of  these  bankers  comes  true,  that  they  will  advance 
to  110.  I  thank  you  for  your  attendance,  and  for  the  unanimous  way  in 
which  you  have  approved  our  conduct  of  your  affairs. 
The  proceedings  then  terminated. 


Anglo-American  Telegraph  Company  (Limited). 

The  ordinary  general  half-yearly  meeting  of  the  proprietors  in  this 
Company  was  held  on  the  25th  ult.,  at  Winchester  House,  Old  Broad- 
street,  under  the  presidency  of  the  Marquis  of  Tweeddale. 

The  SECRETARY  (Mr.  T.  H.  Wells)  having  read  the  notice  convening 
the  meeting,  the  report  of  the  Directors  was  taken  as  read. 

The  CHAIRMAN  said  :  tleutlemen,  I  have  now  to  ask  your  approval  of 
the  report  and  accounts.  The  traffic  receipts  of  the  past  half-year  show  a 
decrease  amounting  to  £6.948  as  compared  with  those  of  the  correspond- 
ing period  of  last  year.  This  is  not  the  first  decrease  we  have  had  to  lament 
during  the  past  year  or  two.  This  time  last  year  I  had  to  inform  you  that 
the  falling  off  for  the  six  months  amounted  to  £8,493,  ami  to  July  last 
the  decrease  in  our  receipts  as  compared  with  the  previous  half- 
year  amounted  to  the  large  sum  of  £16,791.  This  result  is  due, 
of  course,  to  the  extreme  stagnation  in  commercial  circles  which  has 
prevailed  for  so  long  a  time.  Some  think  that  they  see  an  end  to 
it,  and  I  only  hope  that  this  may  be  the  ease  ;  for  until  a  turn  takes 
place.  I  fear  that  we  cannot  look  for  any  great  improvement  in  our 
traffic  receipts.  Fortunately  our  expenses,  bothat  the  head  office  and 
at  the  stations,  show  a  material  decrease  amounting  to  no  less  than 
£3,399.  The  expenses  of  our  ship  "  Minia  "  are  also  less  by  £1,146,  and 
that  steamship  has  come  again  to  our  rescue,  as  it  has  done  more  than  once 
on  previous  occasions,  by  earning  for  us  the  handsome  sum  of  £4,500.  The 
result  of  this  is  that  the  net  revenue  is  more  than  at  this  time  last  year  by 
£1.146.  If  it  had  not  been,  therefore,  for  the  necessity  which  we  felt  of 
laying  a  new  cable,  and  thereby  diminishing  very  considerably  our  renewal 
fund,  we  should  have  been  able  to  pay  as  good  a  dividend  as  we  paid  at 
this  time  last  year.  But  you  are  aware  that  since  that  cable  was  laid,  we 
have  found  it  necessary  to  devote  part  of  our  profits,  in  addition  to  the 
interest  on  the  renewal  fund,  to  building  up  that  renewal  fund  afresh. 
Last  July,  we  placed  the  sum  of  £12,000  to  the  renewal  fund,  in  addition 
to  the  interest  earned  by  that  fund,  and  on  this  occasion  we  have  done  the 
same  thing.  The  amount  available  for  dividend  is  therefore  £10,859  less 
than  it  was  last  year,  and  we  are  only  able  to  recommend  a  final  dividend 
of  14s.  for  the  last  quarter,  or  23s.  on  the  half-year.  This  must  be  admitted 
to  be  a  very  modest  return  on  our  stock,  but  I  do  not  well  see  how  we  can 
expect  any  increase  until  we  are  permitted  to  enjoy  greater  prosperity 
than  we  have  had  for  a  very  long  time.  The  condition  of  our  cables  is  on 
the  whole  satisfactory,  having  regard  more  especially  to  their  age.  The 
new  cable  is  doing  splendid  work,  and  is  quite  able  to  carry  the  whole  of 
our  traffic.  The  1873  and  the  1880  cables  are  in  fair  condition,  and 
the  1874  cable,  which  was  repaired  last  year,  is  also  in  good  condition,  with 
this  reserve,  that  it  is  interrupted  in  very  shallow  water,  about  100  fathoms, 
off  the  Irish  coast.  This  interruption  will  be  repaired  without  delay  as  soon 
as, the  weather  permits  our  repairing  ship  to  approach  the  coast.  The  Brest 
cable  is  certainly  in  in  i  better  condition  than  it  was  when  I  last  addressed  you 
and  told  you  that  we  had  great  doubts  wdiether  it  was  worth  repairing  ;  but 
we  do  not  propose  to  come  to  a  definite  decision  on  this  point  until  we  are 
obliged  to,  later  on,  towards  the  time  when  repairing  expeditions  are  sent 
out  to  the  Atlantic.  Our  sheet  anchor — our  renewal  fund — now  amounts 
to  £586,076.  I  am  glad  to  say  that  it  is  valued  at  middle  price  market 
quotations  is  £64,903  in  excess  of  that  sum.  I  may  also  mention 
that  the  securities  which  were  sold  to  pay  for  the  new  cable  realised  a 
profit  of  no  less  than  £30.144.  On  the  last  occasion  I  referred  to  the 
desire  which  had  been  shown  by  the  Governments  of  France  and  Germany 
to  lay  cables  to  America,  independent  of  those  already  existing.  I  have  no 
reason  to  suppose  that  those  Governments  have  changed  their  minds  as  far 
as  that  desire  is  concerned,  but  I  am  not  aware  that  any  substantial  pro- 
gress has  been  made  in  giving  effect  to  those  desires.  The  question  of  the 
French  law  suit  is  still  subjudice — that  is  to  say,  it  has  not  been  disposed  of 
yet.  Its  position  is  this :  In  July  last  our  report  informed  you  that, 
although  the  decision  of  the  French  Courts  was  generally  favourable  to 
the  Company,  we  considered  the  limitation  of  the  period  within  which 
damages  were  to  be  assessed- -namely,  between  December,  1886,  and  May, 
1891 — most  unreasonable  and  unjust,  and  that  we  proposed  to  take  coun- 
sel's opinion  as  to  the  advisability  of  appealing  from  that  portion  of  the 
decision.  Acting  on  our  French  counsel's  advice,  we  have  taken  steps 
to  lodge  an  appeal.  Of  course  it  is  impossible  for  me  to  say  when 
that  appeal  will  be  heard,  but  I  hope  it  may  be  heard  and  decided 
before  I  meet  you  again.  I  think  I  have  now  referred  to  all  the  points  of 
interest  in  connection  with  your  property  in  the  Atlantic.     All  we  can  do 


is  fco  maintain  the  property  in  a  high  state  of  efficiency.  I  think  anyone 
who  knows  anything  about  it  will  recognise  that  this  duty  of  ours  lias  been 
carried  out  to  the  very  fullest  extent,  and  that  no  telegraphic  service  in 
any  part  of  the  world  surpasses  it  in  respect  to  celerity  and  accuracy. 
Having  done  that  part  of  our  duty,  all  we  have  to  do  is  t.~,  wait  patiently 
for  those  better  times  which  I  hope  may  come,  and  which  I  believe  "ill 
come.  At  any  rate,  I  have  this  little  consolation  to  offer  you — that  since 
the  beginning  of  the  year  there  has  been  a  substantial  increase  in  our  daily 
receipts.  If  this  increase  continues  during  the  half  year  I  have  no  doubt 
we  shall  be  able  to  present  you  next  time  a  more  favourable  report  than  it 
has  been  in  my  power  to  do  today.  With  these  observations  I  move  the 
adoption  of  the  report  and  accounts. 

Mr.  F.  A.  BEVAN  seconded  the  motion. 

Mr.  GRIFFITH  remarked  that  a  majority  of  the  shareholders  would 
hardly  approve  the  payment  of  so  small  a  dividend.  He  thought  that  the 
people  wdio  benefited  by  their  Company  were  not  the  shareholders,  but 
those  who  laid  cables.  The  Chairman  had  spoken  highly  of  the  new 
cable,  and  had  made  a  remark  that  it  was  able  to  carry  all  the  trallic. 
He  had  been  surprised  at  that  remark,  for  if  one  cable  could  carry  all  the 
traffic,  why  have  two?  or  if  two  were  considered  necessary  for  the  sake  of 
insurance,  why  have  three  or  four  ?  It  was  the  general  opinion  of  the 
public  and  of  experts  in  submarine  telegraphy  that  there  were  too  many 
cables  in  the  Atlantic,  and  the  Chairman  had  himself  now  endorsed  that 
opinion  by  informing  them  that  one  cable  was  able  to  carry  all  the  traffic 
the  Company  had.  At  a  previous  meeting  he  stated  that  some  companies 
when  they  wanted  a  new  cable,  instead  of  paying  all  at  once  hundreds  of 
thousands  of  pounds  for  it,  agreed  with  a  construction  company  to  lay 
the  cable  aud  charge  a  rent  for  it.  This  seemed  to  him  to  be  a  very 
common-sense  proceeding.  The  Cuba  Company  had  adopted  this  course, 
and  it  paid  to  its  ordinary  shareholders  half-year  by  half-year  a  dividend 
of  8  per  cent,  per  annum  ;  and  their  Preference  shares  stood  at  a  very 
high  price.  If  it  really  was  necessary  for  this  Company  to  throw  away 
their  money  in  the  Atlantic  let  them,  at  all  events,  do  so  in  driblets,  and 
not  all  at  once. 

Mr  GARNER  wished  to  know  whether  there  was  likely  to  be  any 
limit  to  the  renewal  fund.  Directly  it  amounted  to  £1,060,0C0.  nearly 
half  of  it  was  expended  on  another  cable.  The  shareholders  had  looked 
forward  to  benefitting  by  the  interest  on  the  renewal  fund  when  it  was 
increased  to  £1,000,000. 

Mr.  WOOD  inquired  if  all  the  cables  were  now  in  perfect  working  order 
excepting  the  Brest  cable  ;  and  he  also  desired  to  be  informed  of  the  oldest 
of  their  cables  that  was  now  working  really  well.  He  entirely  agreed  with 
the  policy  of  the  Directors  that  the  Company  should  have  a  very  strong 
renewal  fund,  for  this  was  a  very  sensible  arrangement,  and  also  tended  to 
the  stability  of  a  company.  Many  of  them  had  witnessed  the  excessive 
folly  of  companies  through  having  no  reserve  fund.  At  the  same  time 
there  was  a  limit  to  such  a  fund.  Previously,  the  Directors  said  that 
£1.000,000  was  the  point  to  which  they  would  add  to  the  renewal  fund, 
and  he  would  like  to  ask  whether  the  Directors  thought  that  such  a  large 
sum  as  this  was  necessary  now,  seeing  that  they  had  only  just  laid  another 
cable.  He  thought  it  would  be  an  excess  of  caution  if  the  Directors  were 
to  increase  the  renewal  fund  again  up  to  £1,000,000.  He  desired  to  con- 
gratulate the  Directors  for  the  shrewdness  they  had  displayed  in  regard  to 
the  Company's  investments.  With  reference  to  the  litigation  in  Paris,  he 
very  much  doubted  the  policy  of  the  Directors  in  continuing  to  fight  the 
French  company.  He  thought  it  would  have  been  very  much  better  to 
have  settled  with  that  company,  and  have  taken  the  money. 

Mr.  WALKER  said  he  had  always  been  a  supporter  of  the  Directors' 
policy  in  building  up  a  good  and  strong  reserve  fund  ;  but  there  were 
limits  to  this.  In  view  of  the  Chairman's  statement  that  day  that  one 
cable  was  sufficient  to  carry  their  traffic,  and  that  they  now  held  amply 
sufficient  to  lay  a  fresh  cable,  he  thought  that  some  limit  should  be  placed 
on  the  renewal  fund.  He  also  wished  to  know  whether  the  decrease  in 
their  receipts  was  really  owing  to  the  stagnation  in  trade,  or  whether 
it  was  through  competition  or  bad  bargains  with  other  companies. 

Mr.  GOODSALL  asked  whether  the  shore  ends  aud  the  intermediate 
sections  of  their  1880  cable  were  not  the  original  1865  cable.  He  thought 
that  very  great  credit  was  due  to  Capt.  Trott  for  the  way  in  which  he  had 
repaired  the  1874  cable  and  restored  it  to  full  working  order,  especially 
remembering  the  great  depth  from  which  it  had  been  picked,  and  the  many 
years  which  it  had  been  buried. 

The  CHAIRMW  :  With  respect  to  Mr.  Griffith's  criticism  as  to  the 
necessity  of  the  fourth  cable,  I  would  point  out,  in  the  first  place,  that  this 
matter  was  fully  discussed  a  year  ago.  I  have  before  me  the  report  of 
that  meeting,  aud  the  discussion  was  one  of  the  fullest,  we  have  ever  had, 
and  it  resulted  in  complete  approval  of  the  Directors'  policy  in  laying  a 
fourth  cable.  In  these  circumstances  it  would  scarcely  be  uecessary  for 
me  to  answer  these  criticisms,  but  I  should  like  to  point  out  to  those  who 
are  not  aware  of  it  that  our  share  in  the  "  pool  "  depends  on  our  maintain- 
ing at  least  three  if  not  four  cables.  What  would  our  position  have  been 
had  we  not  laid  this  fourth  cable  ?  We  should  then  have  had  three  cables, 
I  will  not  say  infirm,  but  good  cables,  some  of  which  have,  however,  shown 
signs  of  infirmity.  They  were  not  to  be  relied  upon  absolutely,  aud  we 
might  have  found  ourselves,  if  we  had  not  laid  this  fourtli  cable,  iu  the 
predicament  of  having  no  cable  capable  of  carrying  our  traffic.  Therefore, 
to  secure  our  traffic  as  well  as  our  share  iu  the  "  pool  " — which  amounts  to 
something  over  55  per  cent. — it  was  absolutely  necessary  for  us  to  lay  a 
fourth  cable.  Many  gentlemen  seem  to  think  that  it  is  a  pleasure  to  us 
to  sjiend  the  Company's  money  in  laying  new  cables,  but  we  have  no  desire 
of  the  kind.  It  was  a  source  of  great  sorrow  to  us  to  find  ourselves  obliged 
to  spend  a  considerable  sum  of  money,  depleting  our  renewal  fund,  and  neces- 
sarily causing  us  to  devote  a  larger  sum  to  this  fund  than  we  had  done  for 
one  or  two  years.  One  hon.  proprietor  asked  if  there  was  to  be  any  limit  to 
the  renewal  fund.  Before  the  new  cable  was  laid  it  was  agreed  and 
approved  by  the  shareholder!  that  when  this  fund  reached  £1,000,000,  no 
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further  addition  should  be  made  to  it.  I  think  that  on  one  occasion  the 
interest  of  the  fund  was  applied  not  to  increasing  it,  but  to  augmenting 
the  dividend.  I  do  not  think  we  have  yet  come  to  the  time  when  we  can 
properly  consider  whether  it  is  advisable  or  not  to  cease  adding  to  the 
renewal  fund,  which  amounts  to  something  under  £600,000.  I  do  not 
think  that  anyone  who  knows  anything  about  cables  would  consider  that 
that  is  a  sufficient  renewal  fund  for  a  company  having  four  cables.  Two 
of  the  cables  are  over  20  years  old,  and  a  cable  which  has  been  laid  for 
over  twenty  years  cannot  be  relied  on  to  carry  our  traffic.  One  share- 
holder asked,  Why  fight  the  French  company  ?  It  does  not  give  us  any 
pleasure  to  fight  the  French  company,  and  we  should  not  do  so  unless  we 
thought  we  should  gain  something  by  it.  The  decision  of  the  French 
court,  which  to  some  extent  was  in  our  favour,  contained  a  condition 
which  would  limit  very  much  the  amount  that  would  reach  us  on  account 
of  damages ;  and  our  object  in  making  our  appeal  is  to  get  rid  of  that 
condition,  and  thereby,  I  hope,  increase  the  amount  which  may  come  to 
us  on  that  score.  I  think  that  Mr.  Walker  asked  if  the  decrease  in  our 
traffic  arose  from  the  bad  condition  of  trade  or  from  the  competition  of 
other  companies.  The  competition  of  other  companies  operated  a  long 
time  ago.  The  Commercial  Cable  Company  has  been  in  existence  ten 
years,  and  the  effect  of  that  was  felt  long  ago  ;  but  the  reduction  in 
the  traffic  to  which  I  referred,  in  the  last  two  years  or  the  last  year 
and  a-half,  is  entirely  due  to  the  condition  of  trade.  Mr.  Walker  probably 
knows  something  about  it ;  but  if  he  is  not  aware  of  it  I  would  invite 
him  to  look  over  our  canvassers'  reports,  in  which  he  would  see  the  same 
monotonous  reason  given  for  the  falling-off  of  traffic  ;  namely,  that  there 
is  no  business  doing  between  the  two  countries,  as  compared  with  what 
used  to  be  done.  Mr.  Goodsall  inquired  whether  the  shore  ends  of  our 
1880  cable  are  not  those  of  the  1865  cable.  The  answer  is  that  they  are 
the  ends  of  the  1866  cable.  I  think  I  have  now  answered  all  the  questions 
which  were  addressed  to  me,  and  I  am  very  much  obliged  to  those 
gentlemen  who  have  offered  criticisms.  The  fact  is  that  as  long  as  trade 
is  dull  traffics  will  be  small.  I  hope  that  in  the  course  of  Mr.  Griffith's 
remarks  he  complimented  us  on  the  reduction  of  our  expenses,  this  not  being 
the  first  time  that  I  have  had  to  report  that  to  you. 

The  resolution  was  then  adopted. 

Mr.  BEYAN  next  proposed,  and  Mr.  SAMUEL  BARBERseconded,  the 
re-election  of  the  Marquis  of  Tweeddale  as  a  Director,  which  was  unani- 
mously agreed  to. 

The  CHAIRMAN,  after  acknowledging  this  renewal  of  the  proprietors' 
confidence,  proposed  the  re-election  of  Mr.  Charles  Burt  to  the  seat  at  the 
Board,  and  Mr.  BEVAN  seconded  the  motion,  which  was  carried 
unanimously. 

Mr.  BURT,  in  reply,  stated  that  this  was  the  thirtieth  year  that  he  had 
been  connected  with  the  Company,  to  which  he  was  formerly  solicitor.  All 
the  Directors  took  a  very  deep  interest  in  the  welfare  of  the  Company.  With 
regard  to  the  French  litigation,  one  gentleman  seemed  to  think  that  the 
Company  at  one  time  had  an  opportunity  of  taking  the  money  and  settling 
the  matter.  This  is  what  they  would  have  liked  to  do,  but  they  had  never 
had  an  opportunity  of  getting  any  money,  and  it  had  only  been  by  constant 
"  driving  "  in  the  French  courts  that  they  had  been  able  to  obtain  any 
decision  at  all  from  those  courts.  He  thought  he  might  say  that  if  au 
opportunity  were  presented  to  them  for  effecting  a  friendly  and  reasonable 
settlement  of  the  question  the  Board  would  be  willing  to  consider  it. 

On  the  motion  of  Mr.  .Ti  >HX  XEWTi  >X,  the  auditors,  Mr.  Joshua  Dean 
and  Mr.  John  Gane,  were  re-elected. 

A  vote  of  thankB  to  the  Chairman  and  Directors  brought  the  meeting 
to  a  close. 

Yorkshire  House-to-House  Electricity  Company 
(Limited). 

The  following  is  the  report  of  the  Directors  of  this  Company,  to  be  pre- 

Bented  to  tl rdinary  general  meeting  to  be  held  at  the  registered  offices 

Central  Electric  Lighting  Station,  Whitehall-road,  Leeds,  on  Tuesday  next, 
the  5th  inst.,  it  half-past  two  o'clock  : — 

The  profit  (including  £155.  6s.  Id.  brought  forward  from  the  previous 
year)  amounts  to  i'3,672,  which  the  Directors  propose  to  appropriate  : — In 
writing  off  the  balance  of  preliminary  expenses,  £1,186,  reserve  fund  £500. 
in  paymenl  of  dividend  of  1  percent,  per  annum  upon  the  Ordinary  shares, 
£1,824,  carrying  forward  £162. 

The  Directoi  truel  thai  this  result  of  the  first  full  year's  operations 
will  be  gratify  int-   t..   the     l,.,..li.l,l.-is.     The  Company's  plant  (including 

thai  put  down  il the   yap,  has  continued    to  run  satisfactorily,  and 

the  supply  of  current  is  maintained  at  a  high  standard  of  efficiency  and 
regularity.  On  December  31bi  last  the  number  of  lights  connected  to  the 
mains  was  equivalent  to  19,858  35-watt  lamps,  whilst  on  December  31, 
1893,  the  number  was  10,617.  showing  a  large  increase  for  the  year. 

An  agreement  has  been  made  with  the  i  '.  n  pi  .mi  inn  of  the  City  nf  l.ccdi, 
mull  i  v.lii.  h  the  Com]  anj  will  Bhortly  commence  to  supply  all  the  elec- 
trical enei  ■-.  required  in  lighting  the  Leeds  Town  Hall  and  Municipal 
Buildings,  where  lamp    equivalent    to  about  6,000  35-watt  lamp 

tailed      Thi    Directors  1  lerable  at  tent  ion  to  the  que  it  ion 

of ■  other  purpose    than  lighting,  with 

a  view  to  securing  a   i  ol   the  I  !omp  inj      plant 

during  daylight  houi  .  md  it  ha    been  decided  to  supply  current 

mi-  bea  •'   purposes  at  the  price  of  3d.  per  Board  of  Trade 

mill 

As  mentioned  at   the  last   general  meeting    the  Directoi    were  able  to 

i i     oui  tble  agreement  with  1  I  Lei 

i  imi  ed)  for  the  i  a  t  ompanj      100  I  a i rod  50 

kilowatt  dynamo  foi  plaut  offoui  times  the  capa*  i      thi    bu  mess  having 

develo|  i  render  Buoh  an  exchange  desirs 

plant   is  com]  leted  dui !"    th d  |    iimmer,  and  the 


engines  then  at  work  will  have  an  aggregate  capacity  of  1,800  i.n.i'.  As 
the  extensions  decided  upon  required  a  small  amount  more  capital  than 
that  already  provided,  the  Directors  arranged  with  the  bankers  for  a 
temporary  overdraft,  secured  by  a  mortgage  debenture  for  £10,000,  till 
the  time  arrives  when  a  further  issue  of  capital  is  considered  desirable. 

The  retiring  Directors,  Mr.  John  Thomas  Pearson  and  Mr.  Robert 
William  Eddison,  being  eligible,  offer  themselves  for  re-election,  as  does 
Mr.  John  Gordon,  junior,  as  auditor. 

The  following  shows  the  progress  of  the  Company's  current  supply  for 
the  year  1894.  The  total  units  sold  were  291,113,  and  the  respective  num- 
bers of  35-watt  lights  installed  at  different  dates  during  the  year  were  as 
follows  : — 


January  1st   10,647 

February  22nd 10.850 

April  19th 11.054 

June  14th 11,548 


July  12th _...  11,683 

September  6th 14,205 

November  1st  16,184 

December  31st 19,858 


Liverpool  Overhead  Railway  Company. 

The  following  is  the  repo  rt  of  the  Board  of  Directors  to  be  presented! 
to  the  thirteenth  ordinary  half-yearly  general  meeting  of  the  shareholders, 
to  be  held  at  the  Law  Association  Rooms,  14,  Cook-street,  Liverpool,  oa 
Tuesday,  the  12th  inst.,  at  3  p.m.  : — 

In  presenting  the  half-yearly  statement  of  capital  and  revenue  accounts 
to  December  31,  1894,  the  Directors  have  to  report  that  the  gross  revenue 
receipts  amount  to  £25,700.  19s.  2d.,  and  the  woiking  expenses  to 
£17,162.  4s.  lOd. 

The  number  of  passengers  carried  since  the  opening  of  the  railway  being, 
as  follows : — 

March  6,  Half-year  Half-year  Half-year 

to  June  30,  ending  ending  ending 

1893.         Dec.  31, 1893.    June  30, 1894.  Dec.  31, 1894. 

First-class  235,487     ...     260,221     ...        277,653     ...        362,179 

Secoiid-class  956,922     ...1,293,840     ...     1,246,975     ...     2,228,224 

Workmen  (special 

return    tickets)     178,333     ...     921,578     ...     1,336,809     ...     1,050,976 


Total 1,370,742         2,475,639  2,861,437  3,641,379 

The  increase  in  the  traffic  shown  by  these  figures  is  gratifying.  The 
Directors  consider  the  increased  working  expenses  are  mainly  due  to  the 
additional  train  mileage  of  70,933  miles  due  to  the  opening  of  the  Northern 
Extension,  and  the  cost  of  working  the  three  new  stations,  at  the  Nelson 
and  Langton  Docks  and  Seaforth  Sands.  The  traffic  on  the  Northern 
Extension  has  fully  answered  expectations,  and  the  experience  whieh  the 
Directors  have  thus  obtained  has  determined  them  to  ask  the  shareholders 
to  approve  of  the  construction  of  the  Southern  Extension,  for  which  the 
Company  hold  Parliamentary  powers. 

Revenue  Account. 

Receipts  from  passenger  traffic  amount  to  £25,336  11     9 

Miscellaneous  receipts 364     7     5 

£25,700  19    2 
Less  working  expenses 17,162     4  10 


From  which  deduct  interest  on  debentures  and 
calls  paid  in  advance    


Add  balance  brought  forward,  June  30,  1894. 


Leaving  available  for  dividend  i'7,266     0  10 

Out  of  this  balance  the  Directors  recommend  the  declaration  of  divi- 
dends at  the  following  rates  (less  income-tax),  payable  on  and  after  Feb- 
ruary 16th,  viz,  5  percent,  per  annum  on  Preference  shares  i  £2,428s.  8s.[5d.); 
2  per  cent,  per  annum  on  Ordinary  shares  i  £3,750)  ;  leaving  a  balance  sif 
£1,087.  12s.  5d.  to  be  carried  forward  to  next  half  year. 

The  Directors  retiring  by  rotation  at  this  meeting  are  Mr.  E,  Lawrence 
and  Mr.  G.  H.  Robertson,  who,  being  eligible,  offer  themselves  for  re- 
election; the  retiring  auditor,  Mr.  J.  S.  Barmood  Banner,  is  als6  eligible 
for  re-election. 


NEW  COMPANIES.  STATUTORY  RETURNS.  &C. 


[In  addition  in  the  information  given  under  litis  heading,  detailed  jvtr- 
iMuiari  of  many  ot  the  Oompcmiet  unose  returns  appear  below  will 
i,r  found  i     "Thi   Elbotrioias     Eli      hi  u .Trades'  Dirbotori  and 

i  I       DBOOK,  1894,  pages  274-300,  .<e.  ,1  ■  .  | 

ELECTRICAL    OIL    REFINING    COMPANY    ^LIMITED).     This   Companj 
was  registered  on  January  26th  with  i  capital   ol  £5,000  in  fiJ    he 
:,,  quire  a  patu  lit  and  provi  ional  Bpei  ideation     rels  ■  he  refining  and 
purifying  ol  oil    and  fat    bj  mi  ins  of  electi  e,  and  obtain- 
ing colouring    tnattei    therefi and   to  carrj    on   the  business   of   dye 

,„.,,,, ,!';,,  n,i  pui  ifiei     ol  oil ),  I ii  i  an.l  other 

i  electricity  o 

HARGREAVES   &   SHAW  i,LIMITEl)  Bgi  tared  on 

January  29th,  1895,  «  -5,000  in  £5  Bhare   to  take  owr  the 
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business  carried  on  by  Ellis  Bargreavee  and  Ellis  .1.  Hargreaves,  trading  as 
■■  Hargreaves  ,v.  Co,"  at  Atlas  Works,  Curzon  Road,  Aahton  under-Lyne,  as 
electricians  and  mechanical  engineers,  and  to  carry  on  the  business  of  an 

electric  light  company,  in  all  it*  branches,  to  construct,  lay  down,  establish, 
fix,  and  cany  out  all  necessary  cables,  wires,  lines,  accumulators,  lamps, 
and  works,  and  to  earn  out  the  business  of  electricians,  mcclianic.il  engineers, 
suppliers  of  electricity,  manufacturers  of  electrical  apparatus,  machine  and 
engineering  tool  makers,  &c.  The  first  Directors  are: — George  Shaw, 
Thomas  Shaw,  Ellis  Hargreaves  and  Ellis  J.  Hargreaves. 

NEW-MAYNE  ELECTRIC  RUDDER  MOTOR  SYNDICATE  (LIMITED).— 
This  Company  was  registered  on  January  29th  with  a  capital  of  £20,000, 
in  £10  shares,  to  acquire  the  English  patent  and  one  moiety  of  the  foreign 
patents  to  be  taken  out  if  considered  advisable  of  Messrs.  New  &  Mayne's 
invention  for  an  electric  rudder-motor,  which  is  covered  in  Great  Britain 
by  letters  patent  dated  8,316  of  1893,  15.921  of  1894,  and  22,134  of  1894, 
to  generate,  produce,  store,  accumulate,  and  distribute  electricity,  electro- 
motive force  or  other  similar  agency  for  the  purpose  of  lighting  omnibuses, 
tramcars.  boats,  vehicles,  buildings,  mines,  ships,  lighthouses,  railway-.  &c. ; 
to  acquire  the  right  to  use  or  manufacture  and  put  up  telephones,  tele- 
graphs, electric  bells,  phonographs,  and  other  electrical  apparatus,  and  to 
carry  on  the  business  of  electrical  engineers,  electricians,  mechanical 
eugineers,  electrical  apparatus  manufacturers,  &c.  The  subscribers  (with 
one  share  each)  are  John  L.  Higgs,  Ashley  College,  Walton-on-Thames  ; 
James  B.  Gilbert,  "  Kingston,"  Ealing,  W. ;  James  B.  Hutchin*,  Silverdale, 
Sydenham,  S.F,.;  William  H.  Williams,  Osbaldeston-road,  N.;  Harry  P. 
Herbert.  57,  St.  Germaine's-road,  S.E.;  Robert  Wolfenden,  141,  Ferme 
Park-road,  Hornsey  ;  John  J.  Fleming,  Bedford-villas,  Leyton. 

ROBERT  SYKES  AND  SONS  (LIMITED).  — This  Company  was  registered 
on  January  24th.  with  a  capital  of  £20,000  in  £50  shares,  to  acquire  the 
business  carried  on  by  Robert  Sykes  as  an  electrical  engineer  and  iron  and 
steel  merchant,  at  Stalybridge,  Oldham  and  Ashton-under-Lyne. 

TRAMWAYS  ELECTRICAL  TRACTION  COMPANY  (LIMITED).— This 
Company  was  registered  on  January  28th,  with,  a  capital  of  £172.500, 
divided  into  15,000  shares  of  £10  each  and  15,000  shares  of  £1.  10s.  each, 
to  enter  into  and  carry  into  effect  an  agreement  with  the  Tramways  Com- 
pany of  France  (Limited),  and  to  carry  on  the  business  of  manufacturers 
of  and  dealers  in  tramways,  carriages,  trucks,  locomotive  and  other 
engines,  and  other  effects  required  for  the  making,  maintenance,  equip- 
ment and  working  of  tramways,  omnibuses,  and  light  railways.  The  sub- 
scribers are  :  Lord  Richard  H.  Browne  (50  preference  shares),  James  B. 
Concanon  100\  H.  K.  Brutin  (100),  W.  G.  Woolston  (100),  James 
Walker  (4j,  Ernest  Lazarus  (50),  and  J.  Barber  Glenn  (50).  The  Directors 
are :  Lord  Richard  H.  Browne,  Charles  Burrell,  James  B.  Concanon, 
Woolfe  Haldinsteiu,  and  Ernest  Lazarus. 


BAILY  AND  GRUNDY,  LONDON  (LIMITED).— Mr.  R.  M.  Baily,  and 
Managing  Director  of  this  concern,  states  that  the  Company  has  never 
done  any  business,  and  that  the  writer  has  provided  all  the  expenses.  The 
name  of  the  Company  will,  therefore,  be  struck  off  the  Register  of  Joint 
Stock  Companies. 

BEDFORD  ELECTRIC  LIGHT  COMPANY  (LIMITED).— The  annual  return 
of  this  Company,  made  up  to  January  14th,  has  been  filed.  The  capital  is 
£15,000  divided  into  250  Founders'  and  14,750  Ordinary  shares,  each  of  £1. 
154  Founders'  and  882  Ordinary  shares  have  been  subscribed  for  and 
allotted.  The  full  amount  has  been  called  on  the  Founders'  shares,  and  a 
call  of  Is.  per  share  has  been  made  on  the  Ordinary  shares,  resulting  in  the 
receipt  of  £197.  19s.,  and  leaving  3s.  in  arrears. 

BOURNE  AND  GRANT  ELECTRICITY  SUPPLY  COMPANY  (LIMITED).— 
The  annual  return  of  this  Company,  made  up  to  January  21st.  has  been 
filed.  The  nominal  capital  is  now  £45,000,  divided  into  44,900  Ordinary 
and  100  Founders'  Shares  of  £1  each  ;  34,900  Ordinary  and  all  the 
Founders'  Shares  have  been  subscribed  for  and  allotted,  and  calls  amount- 
ing to  15s.  per  share  made  on  each,  resulting  in  the  payment  of  £26,750. 

BRITISH  AND  FOREIGN  ELECTRIC  AND  ENGINEERING  COMPANY 
(LIMITED). — The  statutory  return  of  this  Company,  made  up  to  December 
7th,  was  filed  on  December  17th  following.  The  nominal  capital  is 
£2,000,  divided  into  1,950  Preference  and  50  Ordinary  shares  of  £1  each. 
Only  the  seven  signatories'  shares  have  been  taken  up,  and  no  calls  have 
as  yet  been  made. 

BROMPTON  ELECTRIC  FITTINGS  COMPANY  (LIMITED).— Writing  on 
December  22nd,  Mr.  Francis  R.  Reeves,  the  secretary,  states,  "  that  the 
above  Company  has  practically  ceased  to  exist.  The  whole  of  the  assets 
have  been  sold,  the  creditors  paid,  and  the  Company  has  ceased  to  carry 
on  busine—  for  many  months."  The  name  of  the  undertaking  will  there- 
fore be  struck  off  the  Register. 

BULLERS  (LIMITED). — The  annual  return  of  this  Company,  made  up  to 
November  23rd,  was  tiled  on  December  1st  following.  Out  of  a  nominal 
capital  of  £200,000  divided  into  10,000  £6  per  Cent.  Cumulative  Preference 
Shares  of  £10  each,  and  a  like  number  of  Ordinary  shares  of  similar  value, 
5,731  Preference,  and  6,731  Ordinary  have  been  taken  up  and  allotted. 
5,731  of  each  class  have  been  issued  as  fully  paid  to  the  vendors,  and  the 
full  amount  hi-  been  called  and  paid  on  the  remaining  1,000  Ordinary 
shares. 

DALZIELS  NEWS  (LIMITED. — The  statutory  return  of  this  Company 
made  up  to  November  13th.  has  just  been  tiled.  Out  of  a  capital  of 
£150,000.  divided  into  60,000  Preference  and  90,000  Ordinary  shares  of  £1 
each,  2,007  Preference,  and  22,000  Ordinary  shares  have  been  taken  up. 
All  the  latter  have  been  issued  as  fully  paid,  while  the  full  amount  has 
been  called  on  the  former,  resulting  in  the  payment  of  £2,000,  and  leaving 
7  in  arrears. 


SECTIONAL  STANDARDS   (LIMITED).  — The  annual  return  of  this  I     in 
pany,  made  up  to  1  tecember  12th,  has  been  filed.    Out  of  ■,  , 
of  £3,000,  in  shares  of  £10  each,  200  have  been  taken    up,  and   the  full 
amount  has  been  called  and  paid. 

VENEZUELA  TELEPHONE  AND  ELECTRICAL  APPLIANCES  COMPANY 
(LIMITED). — The  annual  return  of  this  Company,  made  up  to  November 
7th,  has  just  been  filed.  The  whole  nominal  capital  of  £70,000,  in  shares 
of  £1  each,  has  been  taken  up,  and  56,506  have  been  issued  as  fully  paid. 
The  full  amount  has  been  called  and  paid  on  the  remaining  13,494  shares. 


CITY    NOTES. 


BICESTER  ELECTRICITY  SUPPLY  COMPANY  (LIMITEDj.— The  I  lire   i  .. 
of  this  Company  did  not  proceed  to  allotment,  and  deposits  were  returned 
to  the  intending  shareholders. 

BRISTOL  TRAMWAYS  AND  CARRIAGE  COMPANY  LIMITED).- The 
half-year's  report  of  the  Directors  of  this  Company  states  that  arrange- 
ments have  been  concluded  with  the  British  Thomson-Houston,  Limited, 
for  the  electrical  construction  and  equipment  of  the  City  to  Kingswood 
section  of  the  Company's  system,  and  that  the  Directors  anticipate  the  line 
will  be  opened  for  traffic  in  the  ensuing  summer. 

CHARING  CROSS  AND  STRAND  ELECTRICITY  SUPPLY  CORPORATION 
(LIMITED). — The  Directors  of  this  Corporation  have  decided  to  re- 
commend a  dividend  at  the  rate  of  5  per  cent,  for  the  half-year 
ended  December  31st  last,  making  (with  the  interim  dividend  at  the  rate 
of  4  per  cent,  paid  August  15th  last)  a  distribution  for  the  year  1894  of 
4 .J  per  cent.,  and  that  the  balance  of  upwards  of  £2,300  be  applied  to 
reserve,  depreciation,  &c. 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  (LIMITED).— The 
traffic  returns  of  this  Company  for  the  week  ended  January  27th  were 
£998,  as  against  £951  in  the  corresponding  period  of  1894,  being  an 
increase  of  £47.  The  total  receipts  for  the  half-year  amount  to  £3,999, 
as  against  £3,839  for  the  corresponding  period  of  1894,  an  increase  of  £160. 

CUBA  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED  .—A  dividend  at 
the  rate  of  8  per  cent,  per  annum  for  the  past  six  mouths  is  announced  by 
the  Directors  of  this  Company. 

GREAT  NORTHERN  AND  CITY  RAILWAY  COMPANY— The  prospectus 
of  this  Company  is  issued,  inviting  subscriptions  for  £1,000,000,  in  shares 
of  £10  each,  payable  10s.  on  application,  £1.  10s.  on  allotment,  and  the 
balance  in  calls  not  exceeding  £2  at  intervals  of  not  less  than  three 
months.  Interest  at  3  per  cent,  per  annum  is  to  be  paid  on  all  sums  due 
and  paid  during  the  period  of  construction.  This  payment  of  interest  is 
authorised  by  the  Company's  Act.  Guarantees  have  been  entered  into  with 
the  Great  Northern  Railway  Company  equivalent  to  interest  at  £2  per  cent, 
per  annum  upon  the  whole  share  capital  of  the  Company  (£1,500,000).  The 
engineers  are  Sir  Douglas  Fox,  Francis  Fox,  and  J.  H.  Greathead.  The 
secretary  is  Mr.  J.  Eland,  and  the  offices  of  the  Company  are  12,  New- 
court,  Lincoln's  Inn,  W.C.  The  railway,  when  completed,  will  be  about 
three  miles  in  length,  and  effect  through  communication  between  Finsbury 
Park  (connecting  the  main  line  of  the  Great  Northern)  and  Moorgate- 
street,  tapping  the  thickly-populated  districts  t »  rvntc.  The  motive  power 
used  will  be  electricity,  the  tunnels  being  16ft.  in  diameter,  constructed  to 
take  the  Great  Northern  Railway  Company's  heaviest  suburban  traffic. 
The  railway  is  estimated  to  accommodate  320  trains  per  day  each  way.  It 
is  estimated  that  the  total  cost  of  construction,  including  all  expenditure 
up  to  the  completion  of  the  contract,  will  be  £1,400,000.  The  list  of  sub- 
scriptions closes  on  Monday  next,  February  4th. 

HALIFAX  AND  BERMUDAS  CABLE  COMPANY  (LIMITED).— This  Com- 
pany has  joined  the  International  Telegraph  Convention. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  27th  iust.  amounted  to  £943.  The 
amount  for  the  corresponding  week  last  year  was  £632. 

NATIONAL  TELEPHONE  COMPANY  (LIMITED).—  The  Directors  of  this 
Company  yesterday  resolved,  subject  to  final  audit,  to  recommend,  at  the 
forthcoming  general  meeting  of  shareholders,  the  following  dividends,  less 
income-tax,  for  the  half-year  ended  December  31st  last : — At  the  rate  of 
6  per  cent,  per  annum  on  the  amounts  paid  up  on  the  First  and  Second 
Preference  shares,  and  at  the  rate  of  5  per  cent,  per  annum  on  the  amounts 
paid  up  on  the  Third  Preference  and  Ordinary  shares,  carrying  £35,000  to 
reserve  and  about  £4,000  forward.  The  transfer  books  of  the  Company 
will  be  closed  from  the  4th  to  the  14th  inst.  inclusive,  and  dividend 
warrants  will  be  posted  on  the  latter  date. 

ST.  JAMES'  AND  PALL  MALL  ELECTRIC  LIGHT  COMPANY  (LIMITED).— 
The  Directors  of  this  Company  recommend  a  dividend  at  the  rite  of 
9  per  cent,  per  annum  on  the  Ordinary  shares  of  the  Company  for  the 
half-year  ended  the  31st  December  last,  making  with  the  interim  dividend 
previously  paid,  6i  per  cent,  for  the  year. 

STOCK    EXCHANGE    NOTICES.  -  Application    has    been    made    to    the 
t '  iiuniittee  to  grant  a  quotation  in  the  Official  List  to  the  foil.,.-. 
Edison  and  Swan  United  Electric  Light  Company  (Limited',  89,261  "  A  " 
shares  and  100,000  Four-and-a-Half  per  Cent.  Debenture   Stock,  in  lieu  of 
shares  of  the  Swan  United  Electric  Light  Company  (Limited). 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— 
This  Company's  traffic  receipts  for  the  week  en. led  January  25th,  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  London . 
Platino-Braziliau  Telegraph  Company  (Limited),  were  £3,412. 
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TELEGRAPHS. 
Anglo-American    - 

Do.      Preferred . 

Do.      Deferred   

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer).... 
Brazilian  Submarine  

Do.      5  per  Cent.  Bonds  (2nd  Series,  1906)  .... 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4  $  %  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    -■ 

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    — 

Do.      5  per  Cent.  Debentures,  1899 

Eastern  Extension   - 

Do.      4  per  Cent.  Debenture  Stock 

1      Do.      6  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900..., 
Eastern  and  S.  African  5  p.  Cent.  Mor.  Deb. ,  1900 
'      Do.      it  Mortgage  Debentures,  1909  (regd.)  .. 

Do.      4%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1883  issue 

Indo-European 

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures  

Pacific  European  Tel.4%Guar.Debs."Red"  1942  . 

Reuter's  

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902. 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      6  per  Cent.  Deferred 

Do.      6  per  Cent.  Debs.,  Series  "A"  1910    

Do.      6%  Mort.  Debs.,  Series  "B"  1910 

Western  Union  7%  1st  Mort.  (Building)  Bonds  — 

Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)  

Consolidated  Telephone  Const.  &  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid)  — 

National       ~  - 

Do.      6  per  Cent.  Cumulative  1st  Pref.     — 
Do.      6:;;  Cumulative  2nd  Pref.  (fully  paid) 

Do.      5%  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4$%  (red.)  

United  River  Plate 

Do.      5  per  Cent.  Debenture  Stock  (red.).. . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid) 

Do.      e%  Cumulative  Pref.    fully  paid) 

Do.      5:;  Debenture  stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp 

Do.      5  per  Cent.  Debentures,  1900 

House-to-House  Electric - 

Kensington  *  Kuightsbridge  El.  Light  (fully  paid) 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid)  ....  „ 

London  Electric  Supply ._ 

Metropolitan  Electric  Supply  (fully  paid)  

Do.     4*%  Debs 

Notting  Hill  Electric    _ 

St.  James  and  Pall  Mall    

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 

Brush  Electrical  Engineering 

Ho.      r,  per  •"•■lit .  I'rcf.  Non  Cumulative  

>       Do.       4$  per  Cent.  Debentures 

Crompton  and  Co.,  7  per  Cent.  Cumulative  Pref . . 

Edison  and  s win!  United  

I  lectri    and  ileneriil  Invest    Ordinary  (  CI  paid) 
Electric  Const  i  net  ion    

Do.      7  pei  rent   CnmulatlTt    Pre! 

Elmore's  Patent  Topper  Depositing   _ 

r.ulir  Willing  ('allies  (fully  paid)    

India  Rubber,  Onttii  I'orchii,  Ac,  Works  

1     Do.      ii  per  Cent.  Debenture!,  18M  

International  Ok te  Ordinary 

Do.  -   per  Tent      I'leferenre       

M  allelic  t.  i   I  'I uui  "  A   '  (iM  5s.  paid) 

Telegraph  Construction  and  Maintenance 

Do.      E  per  Cent.  Bonda 

Woodhouse  and  Rawaon  ordinary  (£3  16«.  paid).. 

Do,      Preference  (folly  paid) 

W.  1    llcnlcys  Telegraph  Works  Ordinary 

Do.  1'ivference 


RAILWAYS  and  TRAMWAYS. 

City  and  Soul li  1 Ion  Railway 

ii  Perpetual  ('reference 

ii.     <  .  perpetual  Debenture  

Liverpool  Orernead  Railway  

Do.    6%  Preference   

«%  Debonture 


Previous 

Week's  Price, 

Jan.  23. 


Hi       11} 


lGf       16| 


111%      114% 
91 


'61 

21} 


10} 
61 

4} 


16$ 

22  i 


111 

6} 
51 


15$ 
16} 


Price 

Wednesday, 

Jan.   30. 


111% 
91 
161 
21} 


16$ 

22; 


IP3 

61 

«3 


Ml 


HI 
61 


15J 

IE] 


4J  6J 


9}         10} 


II] 


Rate  per  I 

Cent. 
Yielded. 


DIVIDEND   DUE. 


Business  Done 
During  Week 
Ending  Jan.  30. 


4  8  11 

4  12  1 

5  14  4 

3  16  2 

4  8  11 

5  0  0 

4  4  11 

5  0  0 
3  19  6 
3  7  7 

3  3  6 

4  16  0 
4  3  7 

3  3  6 

4  14  9 
4  14  9 
3  14  9 

3  10  10 

4  14  9 
3  12  9 
3  17  2 


4  17  4 

7  15  4 

5  6  8 

6  0  0 
4  10  6 
4  IS  3 


6  15 
5  18 
5  18 


4  6  11 
3  15  C 
3  15  0 


Jan.,  Apr.,  July,  Oct 


January  and  July 
Mar.,  June,  Oct., Dec 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October 


Jan.,  Apr.,  July,  Oct 


May  and  November 
February  A  August 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July    . 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  <fe  September 
May  and  November 

March  &  September 

April  and  October  - 

January  and  July  . 
March  &  September 
January  and  July  . 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 
Yearly  ..  ..  _  .  . 
June  and  December 


January  and  July    . 

June  and  Decimber 

January  and  July  _ 
June  and  December 


March  .v.  September 
January  and  July  _ 


February  A)   August 
March  &  September 


December  and  June 


March  and  July..... 
January  and  July  . 


May  and  November 
May  and  Nbvembei 

January  and  July  _ 


16} 
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137$ 
51$ 


5. 


16} 
15$ 
6f\ 


15$ 
15| 


•i' 


103} 


IV. 
120$ 


In  calculating  the  yield  on  this  security,  allowance  baa  been  made  (or  accrued  internal,  ant  not  for  redemptlo 
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NOTES. 


The  Conference  on  Light  Railways  called  together  by  the 
Board  of  Trade  just  before  Christmas  has  concluded  its 
labours.  The  Report  of  the  Committee  appeared  in  our  last 
issue,  and  to-day  we  publish  the  discussion  which  arose  on  its 
presentation  and  acceptation.  We  trust  no  one  expected  the 
Committee  to  make  specific  and  technical  suggestions  either 
as  regards  matters  of  law  or  of  engineering,  because  we  do 
not  care  to  see  anyone  disappointed.  The  Board  of  Trade,  it 
was  evident,  desired  two  things,  and  these  it  has  secured.  It 
wished  to  ascertain  in  a  public  manner  whether  light  rail- 
ways were  really  wanted  by  those  for  whom  they  have  been 
gratuitously  prescribed,  and  it  also  wished  to  have  a  direct 
public  mandate  to  relax  its  rules  and  to  facilitate  the  promo- 
tion of  light  railway  concerns.  The  Committee  considers 
that  the  present  necessity  of  obtaining  Parliamentary 
sanction  for  every  twopenny-halfpenny  local  line  is  ex- 
pensive, and  it  suggests  the  authorisation  of  local  con- 
cerns by  Local  Authorities,  "  an  ultimate  appellate  juris- 
diction being  reserved  to  the  Government  Department 
charged  with  the  inspection  of  railways."  The  Committee 
further  expresses  its  belief  that  on  most  of  the  lines  of  the 
kind  now  contemplated  "the  regulations  which  have  been 
enforced  with  a  view  to  the  public  safety  may  be  considerably 
relaxed."  That  the  Conference  has  not  been  in  vain  is, 
moreover,  evidenced  by  the  passage  in  the  Queen's  Speech, 
announcing  a  Bill  "  for  facilitating  the  construction  of  Light 
Railways,''  and  the  introduction  of  that  Bill  by  Mr.  Bryce. 


Some  eight  appendices  expressing  individual  views  of  greater 
strength  and  precision  than  the  committee  as  a  whole  felt  war- 
ranted in  adopting,  have  been  published  along  with  the  report. 
These  views  are  mostly  of  the  kind  now  very  common,  and 
known  as  "democratic"  or  "progressive."  By  all  means 
relax  rules  and  cheapen  the  promotion  of  these  light  railways, 
and  do  not  permit  the  commonweal  to  be  lost  sight  of  in  the 
midst  of  the  antiquated  absurdities  of  the  common  law.  but- 
substantial  justice  must  be  done  to  all  concerned.  Municipal 
management  must  not,  in  the  interests  of  the  common 
be  allowed  unless  private  capital  cannot  absolutely  be  coa  ted 
into  making  the  necessary  outlay,  and  the  need  for  any  line 
at  all  is  self-evident.  Municipalities  profess  to  regard  light 
railways  and  tramways  with  a  benevolent  eye.  The  action 
of  the  London  County  Council  last  week,  and  the  fact  thai 
the    Committee  refers  to   the  deterrent  effect   of    the  often 


onerous  conditions  required  by  local  authorities,  would  seem 
to  indicate  that  the  common  law  is  not  the  only  obstacle  to 
the  development  of  urban  and  rural  rapid  transit  schemes. 


One  of  the  first  qualifications  for  a  member  of  a  deputa- 
tion which  is  to  lay  a  case  before  a  public  department  is, 
one  would  have  thought,  a  thorough  knowledge  of  the  case 
to  be  presented.  Be  this  as  it  may,  the  principal  speeches  on 
the  occasion  both  of  the  deputation  of  the  Municipal  Corpora- 
tions Association  last  week,  and  on  the  occasion  of  the  depu- 
tation of  the  London  County  Council  last  Monday,  revealed 
a  lamentable  lack  of  accurate  acquaintance  with  the  tele- 
phone agreement  so  much  discoursed  about.  Last  week  it 
appeared  to  come  as  a  surprise  to  many  members  of  the 
deputation  when  the  Postmaster-General  alluded  to  the  ab- 
solute veto  of  the  local  authorities  upon  the  exercise  of 
statutory  privileges  by  the  National  Telephone  Company.  As 
to  the  London  County  Council's  deputation,  it  was  all  at  sea 
as  to  the  present  charges  of  the  National  Telephone  Company 
and  the  present  extent  of  its  twin-wire  system  in  London  ; 
and  it  was  discreetly  oblivious  to  the  £3Q-J£50  rentals  charged 
in  the  United  States,  though  wide  awake  enough  to  the  low 
rentals  obtaining  in  countries  so  similar  in  every  way  to 
England  as  Canada,  Australia,  and  Scandinavia.  Upon  the 
top  of  this  display  of  inaccuracy  and  ignorance  came  the 
calm  proposal  that  the  telephonic  needs  of  the  metropolis 
should  in  future  be  catered  for  by  these  highly  competent 
County  Councillors.  With  the  trunk  wires  in  the  hands  of 
the  Government,  the  possibility  of  municipal  telephony  may 
prove  useful  as  a  stimulus  to  the  National  Telephone  Com- 
pany in  our  smaller  towns  ;  but  a  democratic  telephone 
exchange  system  on  a  metropolitan  scale  could  not  be  regarded 
with  equanimity  either  by  potential  telephone  subscribers  or 
by  the  ratepayers. 


Although  our  present  number  seems  to  be  redolent  of  gas, 
and  to  resound  with  explosions,  we  must  find  a  few  lines  to 
call  attention  to  the  testing  device  which  Prof.  C I 
describe  in  another  column.  For  coal  mines,  petroleum 
tanks  and  steamers,  and  doubtless  also  in  gas  works,  such  an 
apparatus  should  be,  and  in  many  cases  is,  of  great  value. 
We  bad  an  opportunity  of  i  the  apparatus  at  work, 

after  the  reading  of  Mr.  Redw. 's  I'  the  Institu- 

tion of  Civil  Engineers,  and  no  one  who  has  seen  it  can  fail 
to  admire  the  clearness  of  its  indications.  It  is  no  doubt  a 
scientific  instrument,   and   ;i-   much  cannot  be  said  for  the 
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Ansell  detector,  which  we  described  three  weeks  ago.  But 
it  is  evident  that  the  habitual  use  of  the  hydrogen  apparatus 
in  crowded  thoroughfares  is  almost  impossible.  The 
sampling  of  the  air  taken  from  boxes,  and  its  subsequent 
analysis  at  the  supply  works  is  more  practicable  but  does 
not  seem  very  satisfactory.  The  scientific  objections  which 
have  been  urged  against  what  are  called  physical  instruments, 
though  such  objections  may  be  of  importance  in  connection 
with  coal  mines,  cannot  be  accepted  in  the  present  application 
without  some  practical  proof.  The  comparison  of  such  instru- 
ments is  a  work  winch,  if  Major  Cardew  will  excuse  the 
suggestion,  might  be  undertaken  by  that  active  Government 
department  which  has  already  investigated  the  explosions  and 
their  causes.  We  suggested  "a  modification  of  the  Ansell 
instrument  about  a  year  ago,  and  although  the  porous 
diaphragm  may  become  clogged  with  coal  dust  in  mines, 
and  though  carbonic  acid  may  be  present  in  coal  pits  to 
such  an  extent  as  to  neutralise  the  indications,  it  does  not 
follow  that  similar  conditions  arise  in  street  junction  boxes 

and  conduits.  — . 

Our  appeal  to  telephone  men  to  justify  their  grumblings 
about  the  constitution  of  the  Council  of  the  Institution  of 
Electrical  Engineers  has  not  been  fruitless  ;  but  has  resulted 
in  a  practical  and  carefully  arranged  Paper,  the  conclusion  of 
which,  together  with  a  report  of  the  discussion,  we  print* else, 
where.  The  response  to  our  suggestion  was  perhaps  too 
prompt.  Not  that  Mr.  Kingsbury  has  scamped  his  work  in  the 
least  degree ;  but  the  Institution  of  Electrical  Engineers,  as 
usual,  gives  the  technical  press  no  chance  of  producing  the 
Paper  properly.  We  were  obliged  to  omit  several  illustrations 
last  week,  and  those  which  we  succeeded  in  producing  were 
hurriedly  engraved  from  patent  specifications,  and  although 
the  author  has  done  all  he  could  after  the  reading  of  his  Paper, 
the  Institution  has,  as  is  often  the  case,  given  us  no  assistance 
whatever.  The  wealth  and  prestige  of  the  Institution  of  Civil 
Engineers  has  nothing  whatever  to  do  with  the  complete  state 
in  which  all  its  Papers  are  invariably  printed  with  illustrations 
both  in  the  text  and  on  folding  plates,  several  days  before 
the  Paper  is  read.  General  circulation  of  the  Papers  is,  of 
course,  a  matter  of  expense.  Papers  read  before  the  Institu- 
tion of  Electrical  Engineers  obtain  far  greater  publicity  in 
the  columns  of  the  technical  Papers  than  in  the  Journal  of 
the  Institution,  and  for  the  authors'  sakes  we  greatlj  regret 
that  we  are  so  often  compelled  to  publish  them  in  so  imperfect 

a  state. 

•    i  »  »  • 

British  Association. — The  next  (Ipswich)  meeting  will  open 
on  September  1  lih,  and  close  on  September  18th. 

Professorial  Appointments.  -I 'rof.  E.  Warburg,  Professor 
of  Physics  at  Freiburg  University,  lias  been  appointed  Prof. 
Kundt's  successor  :it  Berlin  University. 

Electrical  Bills  in  Parliament  Mr.  Campion,  Examiner  on 
Standing  Orders,  h.is  found  that  the  Standing  Orders  have 
been  complied  with  in  the  rise  of  the  Loudon,  Walthamstow. 
and  ESpping  Forest  Railway  Bill. 

London  Chamber  of  Commerce — We  understand  that  the 
London  Chamber  ol  <  'ommerce  is  thinking  of  leaving  its  present 
headquarters  at  Botolpfa  House,  Eastoheap,  to  take  larger  and 
more  convenient   premises  within  a  short  distance  of  the  Bank. 

Conduit  Explosion  at  Rochester.      Another  explosion 
place  al    Rochester  on  Saturday  in  a  ohambei   beneath  the 


pavement  connected  with  the  electric  light.  It  occurred  at 
the  same  spot  as  the  previous  explosion,  and  apparently  from  a 
similar  cause — an  escape  of  coal  gas  coming  into  contact  with 
an  electric  spark. 

Erratum. — A  correspondent  calls  our  attention  to  an  error 
in  our  Notes  of  last  week,  in  which  the  discovery  of  the  planet 
Uranus  was  attributed  to  Adams.  We  should  have  stated,  as 
doubtless  Prof.  Crookes  actually  said,  that  the  planet  Neptune 
was  discovered  by  Adams  by  observation  of  the  perturbations 
of  Uranus. 

The  Electric  Arc,  &c. — Owing  to  extreme  pressure  on  our 
space  we  have  been  obliged  to  hold  over  the  continuation  of 
Mrs.  Ayrton's  article,  Mr.  Heaviside's  article,  the  report  of  the 
Physical  Society,  a  long  letter  from  Prof.  Eric  Gerard,  and  other 
matters.  We  have  to  hold  over  also  an  article  on  the  delinea- 
tion of  alternate-current  curves,  by  Prof.  Fleming,  together  with 
some  very  interesting  curves  of  alternators  under  various  work- 
ing conditions. 

The  Explosion  Scare. — On  Tuesday  afternoon,  at  a  meeting 
of  the  St.  Luke's  (Middlesex)  Vestry,  it  was  unanimously 
decided  to  support  the  Vestry  of  St.  George-the-Martyr,  South- 
wark,  in  their  appeal  to  the  Board  of  Trade  against  allowing 
the  construction  of  transformer  chambers  in  the  main  tho- 
roughfares of  the  metropolis.  The  argument  was  the  extreme 
danger  to  life  and  property. 

Cable  Interruptions  and  Repairs  : 

Date  of  Interruption.  Date  of  Repair. 

Gibraltar— Cadiz  Jan.  14,  1895.  ...  Feb.  4,  1895. 

Pernambuco — Ceara Jan.  12,  1895.  ...  Feb.  5,  1895. 

La takia— Cyprus  Nov.  27, 1894.  ...  — 

Cadiz— Teueriffe  Dec.  26,  1894.  ... 

Hongkong — Macao    Dec.  31,  1894.  ...  — 

San  Thome— Loanda    Jan.  22,  1895.  ...  — 

The  Dover  Conduit  Explosion. — Some  further  particulars 
have  come  to  hand  with  regard  to  the  electric  light  conduit 
explosion  at  Dover  recorded  in  our  last  week's  issue.  The 
chamber,  the  lid  of  which  blew  off,  was  only  about  8ft.  in 
cubic  capacity.  The  maius  ha^  never  been  charged.  Some 
operations  were  being  carried  on  with  a  light  in  another  street- 
box  about  30  yards  away.  Immediately  after  the  explosion,  there 
was  a  strong  smell  of  coal-gas  in  the  box  the  men  were  working 
in,  although  it  was  not  noticed  before.  It  is  supposed  that  the 
gas  leaked  into  the  chamber  from  the  gas  maius  in  the  street. 

Military  Telegraphy  and  Telephony. — A  course  of  instruc- 
tion in  telegraphy  for  the  Austro-Huugarian  cavalry  has  just 
been  approved  by  the  Emperor,  and  will  immediately  come  into 
force.  The  object  is  to  train  commissioned  and  non-com- 
missioned officers  of  that  arm  of  the  service  for  the  despatch  of 
communications  by  telegraph  and  telephone.  The  technical 
part  of  the  course  will  be  under  the  control  of  the  chief  of  the 
Telegraph  Department,  who  will  be  assisted  by  a  cavalry 
officer  and  three  non-commissioned  officers,  as  well  as  by  a 
couple  of  men  from  the  Railway  and  Telegraph  Corps  and  a 
number  of  subordinate  teachers. 

City  Commissioners  of  Sewers  and  the  Telephones. — On 
Tuesday  the  new  Commission  of  Sewers  for  the  City  of  London 
was  opened  at  Guildhall.  At  the  instance  of  Mr.  A.  C.  Morton, 
M.P.,  it  was  resolved  that,  in  the  opinion  of  the  Court,  a  Select 
Committee  of  the  House  of  Commons  should  be  appointed  to 
consider  the  proposed  agreement  between  the  Post  Office  and 
the  National  Telephone  Company,  so  that  the  whole  question 
of  telephones  might  be  carefully  examined  and  reviewed  in  the 
interests  of  the  public  generally,  and  it  be  suggested  to  the 
Postmaster-General  accordingly  ;  and  that  a  copy  of  the  resolu- 
tion be  forwarded  to  various  municipal  bodies  in  the  Metropolis 

ii  I  in"   I  heir  hi  oper  il  ion 

Water  Power  Utilisation  in  Italy.  A  central  station  baa 
recently  been  completed  and  put  in  operation  for  t lie  electric 
lighting  of  the  town  of  Bresoia,  The  public  lighting  c  >mprises 
51  500  c. p.  arc  lamps,  and  10  50-o.p.  inoandescent  lamps,  The 
central  Station  is  situated  at  Calvagese,  i  distance  of  about  12 
miles,  the  water  power  of  the  river  Chiese  being  utilised.  The 
generating  plant  eomprises  three  vertical  turbines,  driving 
three  Thury  continuous  current  dynamos.  The  eleetrieal  energy 
is  transmitted  to  Bresoia  along  four  hue  wires  of  Bilioious 
vhiniii.  in  diameter,  supported  on  poles  every  131ft. 
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Electrolytic  Preparation  of  Manganese.  At  their  ohemical 
■laboratory  at  Linden,  in  Banover,  Germany,  Messrs.  Conigsmaier 

and  Ebell  have  undertaken  the  electrolytic  separation  of  man- 
ganese from  its  compounds.  Tliey  have  succeeded  in  obtain- 
ing the  metal  in  a  condition  practically  pure,  in  the  form  of 
a  fine  powder.  In  preparing  alloys  of  the  metal,  in  order  to 
avoid  the  loss  inevitable  from  this  finely  divided  condition, 
they  use  in  the  crucibles  alkaline  chlorides  and  chloride  of 
manganese,  which  is  not  subject  to  oxidation  by  the  air.  The 
processes  adopted  have  been  covered  in  Germany  by  patents. 

Accumulator  Traction  on  Common  Roads. — -An  electrically- 
driven  vehicle  has  been  careering  about  Paris  lately.  The 
motive  power  is  derived  from  a  21-cell  battery  of  Tommasi 
accumulators.  In  its  latest  form  the  perforated  cylinders 
which  hold  the  active  material,  and  which  are  the  characteristic 
feature  of  this  cell,  are  of  celluloid.  The  capacity  of  the 
Tommasi  cell  is  said  to  be  25  ampere-hours  per  kilogramme  of 
electrode.  The  total  weight  of  the  21-cell  battery  on  the 
vehicle  amounts  to  "280  kilogrammes.  This  battery  gives  100 
amperes,  at  40  volts,  and  is  occasionally  called  upon  for  200 
amperes.  The  total  weight  of  the  vehicle,  with  two  passengers, 
is  about  1,200  kilogrammes,  and  it  can  run  at  20  kilometres  an 
hour.  Under  normal  conditions  the  battery  can  drive  the 
vehicle  for  an  hour  and  a-half. 

Zeitschrift  fur  Instnimentenkunde. — The  Zeitschrift  fiir 
Znstrumentenkunde  announces  that  Prof.  A.  Westphal,  who  has 
belonged  to  the  editorial  staff  since  the  foundation  of  the 
journal,  and  who  has  since  1888  been  sole  editor,  finds  it 
necessary  to  resign  that  post  in  consequence  of  the  increase  of 
his  official  duties  :  he  will,  however,  remain  business  manager 
of  the  Redaktionskuratorium,  which  is  now  composed  of  Prof. 
H.  Landolf,  Prof.  A.  Westphal,  Prof.  E.  Abbe,  Dr.  H.  Kriiss, 
and  Herr  Haeus-'h.  The  editorship  has  been  taken  over  by 
Dr.  St.  Lindeck,  of  the  Reichsanstalt.  The  readiness  with 
which  Dr.  Lindeck  was  allowed  to  add  the  function  of  editor 
to  his  other  duties  causes  the  Eiiting  Committee  to  hope  that 
the  connection  between  the  Zeitschrift  fur  Instrumentenkunde 
and  the  Reichsantalt,  "  the  acknowledged  protectress  of 
prazisionstechnik,"  will  in  future  be  even  closer  than  in  the 
past,  without,  however,  imperilling  the  independence  of  the 
journal.  The  Zeitschrift  fiir  Instrumentenkunde  will  also  in 
future  be  more  in  touch  with  the  Deutsche  Gesellschaft  fiir 
Mechanik  und  Optik,  since  Dr.  Kriiss,  its  President,  has  joined 
the  Editing  Committee  of  the  journal. 

The  London  County  Council  and  the  Trolley  System. — 
Mr.  Joseph  Nelson  contributes  the  following  to  the  Pall  Mall 
Gazette  anent  the  action  of  the  London  County  Council,  re- 
ported on  page  402  of  our  last  issue.  We  agree  with  the 
writer's  sentiments,  and  admire  the  vigour  of  his  style  : — 

.Sir.. — I  always  read  the  Pall  Mall  Gazette,  because  it  gives  me  instruc- 
tion and  pleasure.  I  have  h;td  upwards  of  50  years'  experience  as  a 
promoter,  locator,  and  constructor  of  railways  and  tramways,  both  in  the 
United  Kingdom,  North  and  South  America,  and  on  the  Continent  of 
Europe.  I  went  yesterday  to  witness  the  proceedings  of  the  London 
County  Council  upon  t  be  application  of  a  train  way  company  for  permission 
to  introduce  the  electric  system  of  traction  for  about  om  mill  within  the 
jurisdiction  of  the  London  County  Council.  After  listening  to  the 
speeches  against  the  innovation,  I  said  to  myself,  Am  I  living  in  the  year 
1835,  when  I  began  my  first  railway  survey  !  For  through  all  the  inter- 
vening period  I  have  never  listened  to  such  senseless  objections  as  those 
which  were  uttered  yesterday.  My  experience  extends  to  the  evidence 
before  thousands  of  Committees  of  the  Lords  ami  Commons  ;  but,  above 
all,  the  most  violent  and  unfounded  statements  were  those  made  by  Mr. 
John  Burns.  If  he  is  a  sample  of  the  Progressives  of  the  County  Council, 
I  shall  not  be  surprised  if  that  section  meets  with  a  severe  reverse  in  the 
coming  election,  I  have  no  interest  whatever  in  the  Company  that 
applied  for  the  permission,  but  I  have  a  deep  interest  in  seeing  the  perfect 
success  of  the  tramway  system  in  the  United  Kingdom,  of  which  I  was  one 
of  the  first  authors. 

Very  Stray  Magnetism. — The  Electrical  Engineer  of  New 
New  York  is  responsible  for  the  following  narrative.  An  engine 
and  dynamo,  direct-coupled,  were  started  and  worked  in  a 
satisfactory  manner.  After  a  time,  however,  complaints  were 
received  of  unsatisfactory  regulation.  From  the  character  of 
these  complaints  it  was  concluded  that  there  might  be  some 
defect  in  the  governor,  and  the  maker  incurred  the  expense  of 
sending  a  complete  new  governor,  requesting  that  the  old  one 
should  be  returned.  The  new  governor  was  placed,  adjusted, 
and   the  plant  started,   and  the  report  came  back  that  the 


regulation  was  perfect.  In  the  course  of  a  week  or  ten  d  lys 
complaints  were  again  made  of  unsatisfactory  regulation. 
It  then  occurred  to  the  engine  builders  that  possibly  the 
governor  was  affected  by  magnetism.  They  conferred  with 
the  makers  of  the  dynamo,  and  were  told  that  in  their 
judgment  such  could  not  possibly  be  the  case.  The  governor 
wheel,  it  should  be  stated,  was  on  the  far  side  of  the  engine. 
It  has  since  been  ascertained  that  a  monkey  wrench  is  held 
fast  to  the  rim  of  the  governor  wheel  when  the  engine  is 
under  full  speed  ;  the  speed  of  the  periphery  of  the  wheel  being 
about  5,400ft.  per  minute.  When  the  engine  is  in  service  the 
magnetic  attraction  is  sufficiently  strong  to  pull  a  man,  stand- 
ing at  the  front  or  crank  end  with  a  wrench  held  out  within 
2ft.,  into  the  engine.  Any  magnetic  substance,  such  as  iron 
or  steel,  if  placed  on  the  throttle  valve  wheel  is  held  firmly. 
The  distance  between  the  centre  of  the  dynamo  and  the  eccen- 
tric is  about  48in. 

A  Cruel  Decoration. — Sir  Herbert  Maxwell,  writing  to  The 
Times,  of  yesterday,  draws  attention  to  a  thoughtless  use  of 
electric  light,  which  surely  needs  only  to  be  explained  to  be 
prevented  : — 

CRUELTY  To  AXIMAI.s 

TO     THE    EDITOR    OP    "THE     Tl.MI  -." 

Sir  :  I  appeal  to  you  to  assist  in  putting  down  an  ingenious  form  of 
cruelty  which,  unless  it  meets  with  stern  discouragement,  is  not  unlikely 
to  become  common.  Table  decoration  has  been  brought  to  a  high  degree 
of  elaboration,  and  ministers  greatly  to  the  luxury  of  fashion  ;  but  my 
appetite  was  completely  destroyed  on  a  recent  occasion  by  the  exquisite 
torture  inflicted  on  certain  dumb  animals  employed  as  ornaments.  A 
crystal  bowl  occupied  the  centre  of  a  round  dinner-table,  in  which  were 
half-a-dozen  goldfish.  Among  these  an  electric  burner  had  been 
introduced,  with  an  effect  upon  the  fish  which  a  moment's  reflection  will 
show  to  be  excruciating.  Fish  are  extremely  seusitve  to  light,  not  only  in 
their  eyes,  but  (some  of  them)  over  the  whole  surface  of  their  bodies,  as  is 
shown  by  the  faculty  possessed  by  trout  of  altering  their  colouring  accord- 
ing to  that  of  the  ground  over  which  they  swim.  But  the  peculiarity 
which  renders  exposure  to  strong  light  intolerable  to  fish  is  that  they  have 
no  eyelids.  Some  species  can  endure  a  good  deal  of  sunshine,  because  the 
rays,  falling  from  above,  strike  the  surface  of  their  eyes  obliquely.  But 
by  the  arrangement  I  have  described  above  the  source  of  intense  light 
was  brought  close  to  and  level  with  the  fish.  There  was  no  escape  for 
them,  no  cranny  where  they  could  hide  their  wretched  heads,  no  pro- 
tection for  their  lid  less  eyes.  How  would  the  guests  have  enjoyed  their 
feast  if  the  centre  of  the  table  had  been  occupied  by  a  pillar  of  intense 
light  6ft.  high,  that  being  about  the  proportion  to  their  stature  which  the 
burner  bore  to  the  size  of  the  goldfish  ?  They  could  at  least  have  sat  with 
closed  eyes.  Fish  cannot  close  their  eyes.  Need  any  more  be  said  to  pre- 
vent this  inhuman  device  becoming  popular  ?  It  is  just  one  of  those  tor- 
ments which  thoughtless  people  are  prone  to  inflict,  but  which,  if  they 
were  to  realise  it  effects,  they  would  abhor  as  much  as  I  do. 

Electric  Lights  for  an  Astronomical  Telescope. — A  20-iu. 
equatorial  telescope  has  recently  been  set  up  at  the  Chamberlin 
Observatory,  Denver,  Col.  Prof.  H.  A.  Howe,  director  of  the 
observatory,  has  contributed  to  Astronomy  and  Astro-Physics 
an  article  describing  the  instrument,  iu  the  course  of  which  he 
writes  of  its  illumination  as  follows  : — "  As  the  entire  building 
is  lighted  by  an  alternating  current  at  a  pressure  of  50 
volts,  this  current  has  been  utilised  for  the  2  c.p.  lamps 
which  illuminate  the  verniers  of  the  main  declination  circle, 
the  large  setting  circles,  the  micrometer,  the  hand  lamp,  &a 
The  main  hour  circle  is  lit  up  by  two  lamps  of  10  c.p.  each, 
which  are  so  placed  that  they  light  up  the  dials  south  of  the 
pier  as  well.  As  the  voltage  of  the  house  current  is  too  high 
for  the  small  lamps,  it  is  run  through  a  special  converter.  The 
converter  is  inside  of  the  pillar  (supporting  the  telescope), 
about  4ft.  above  the  floor,  and  is  reached  through  a  large 
opening  on  the  north  side  of  the  pillar.  The  secondary  wires 
run  up  from  the  converter  through  the  clock  case,  thence  out 
of  a  hole  in  the  nose  of  the  headstock,  up  through  the  polar 
axis  (which  is  hollow)  into  the  declination  sleeve,  emerging 
at  the  inner  end  of  the  sleeve,  and  being  there  attached 
to  a  series  of  concentric  rings.  Springs  fastened  to  the  tele- 
scope tube,  and  pressing  against  these  rings,  lead  the  current 
to  all  required  points  on  the  tube.  All  switches  are  placed 
just  where  they  ought  to  be,  and  the  writer  expects  great 
satisfaction  from  the  completeness  and  easy  manipulation  of 
the  electric  lighting." 

The  Utilisation  of  Water  Power. — It  is  not  without  interest, 
says  Engineering,  to  see  with  what  satisfactory  results  water 
power  is  being  employed  elsewhere,  and  a  few  particulars  in 
this  respect  from  the  Grycksbo  paper  mills  in  Sweden  throw 
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some  light  upon  this  subject.  A  small  river  passes  through  the 
works  ;  but  its  power  would  be  altogether  inadequate  were  it 
employed  direct.  The  river  has,  however,  several  small  falls, 
which  are  utilised  for  electric  transmission.  At  a  distance  of 
a  few  miles  several  of  these  falls  are,  through  a  canal  of  about 
1  mile  in  length,  collected  to  a  fall  of  51ft.  in  height.  The 
water  is  conveyed  to  the  engine-house  through  a  pipe  800ft. 
long,  and  works  there  a  turbine  of  200  effective  horse-power. 
Directly  coupled  with  this  is  a  generator  with  a  capacity  of 
3,500  volts  and  30  amperes.  The  current  is  conveyed  overhead 
to  Grycksbo,  where  it  works  an  electric  motor  of  150  effective 
horse-power.  The  plant  has  been  working  for  several  weeks, 
and  has  given  entire  satisfaction.  About  a  mile  further  down 
the  river  the  water  is  employed  for  a  similar  power  station, 
which  is  intended  to  supply  the  electric  light  at  the  works. 
At  the  mills  themselves,  where  the  river,  as  mentioned,  makes 
several  falls,  there  are  five  or  six  turbines,  which  are  used  for 
various  purposes.  More  power  is,  however,  required,  and  this 
will  be  taken  from  a  fall  some  four  miles  distant.  The  station 
to  be  erected  there  will  be  larger  than  the  others,  and  the 
generator  to  be  used  will  be  the  largest  in  Sweden,  viz.,  300 
effective  horse-power,  from  where  power  will  be  taken  for  the 
new  paper  mills  which  are  being  built  at  Grycksbo. 

Electrical  Coast  Communication. — The  scheme  recommended 
by  the  Royal  Commission  having  been  sanctioned  by  the  Trea- 
sury, telegraphic  and  telephonic  communication  in  connection 
with  the  Liverpool  lifeboat  service  has  been  established  by  the 
Post  Office  authorities,  under  the  supervision  of  Mr.  J.  R. 
Edwards,  the  Department's  Superintending  Engineer.  To 
render  the  life-saving  resources  as  effective  as  possible  it  is 
necessary  to  have  means  for  promptly  summoning  the  steam 
lifeboat  at  Xew  Brighton  and  any  other  boats  at  their  respec- 
tive stations  in  Liverpool  Bay.  The  new  system  provides  tele- 
phonic intercommunication  between  the  lifeboat  station  at 
Formby,  the  coastguard  station  at  Blundell  Sands,  the  Prince's 
Landing-stage,  the  Ferry-stage  at  New  Brighton,  and  the  Liver- 
pool head  post-office,  besides  telegraphic  communication 
between  the  latter  office  and  the  "  look-out "  stations  at  Voel- 
naut  (Point  of  Air),  Hilbre,  Hoylake,  Bidston,  and  the  Crosby 
lighthouse.  On  the  Welsh  coast  the  lighthouses  on  the  Great 
Orme's  Head  and  at  Menai  are  now  placed  in  communication 
with  the  lifeboat  stations  at  Llandudno  and  Penmonrespecti  vely . 
The  lighthouse  on  the  South  Stack,  the  signal  station  on  the 
North  Stack,  and  the  lifeboat  stations  at  Rhosneigir  and  Rhos- 
colyn  are  in  direct  telephonic  communication  with  the  coast- 
guard station  at  Holyhead.  The  work  of  providing  telephonic 
intercommunication  between  the  coastguard  station  at  Amlwch 
and  Cemmaes,  the  signal  station  at  Point  Lynas,  and  the 
lifeboat  stations  at  Bull  Ray  and  Moelfra  (the  scene  of  the 
wreck  of  the  "Royal  Charter")  will  be  completed  shortly,  as 
also  a  telephonic  extension  to  the  lifeboat  station  at  Llanddwyn, 
Carnarvon  Bay.  Twenty  lighthouses,  under  the  jurisdiction  of 
the  ( Jommissioners  of  Northern  Lighthouses,  are  now  elec- 
trically connected  with  the  postal  telegraph  system. 

The  Petroleum  Supply  of  the  Caucasus. — According  to  the 
ilonitrtir  Official  tin  Commerce,  the  petroleum  springs  existing 

around  Baku  do  not  appear  to  have  lost  their  prolific  diameter, 
at  all  events  in  the  districts  of  I'>;il.ikhaniSalrundscbi,  liibi 
Eybat,  and  Komainy,  where  the  petroleum  industry  is  concen- 
trated.    In  1893  the  production  of  mineral  oil  was  337,051,834 

ponds  (I     pond       .'Willi.);    ol    this    quantity,    324,763,197    ponds 

(13*6  per  cent,  more  than  in  1892)  underwent  treatment  in 
the  local  refineries,  the  remainder  having  heon  used  for  pur- 
poses of  fuel  or  lost.     The  increase  anus  chiefly  from  the  fact 

that  I  he  springs,  without  ihenid  of  pumps,  supplied  about   • 

third  of  the  aforesaid  total  The  price  of  the  unrefined  petro 
leiiin  has  been  affected  bj  this  abundant  supply;  it  has  varied 

fr 2.75  ci 'pecks  (l    copeck     I    farthing  approz.)  per  poud 

in  winter  to  about  0.75  oopeok  in  summer,     In    1893   there 

;  !  springs  and   458    wells   with    pumps.      A    set    of   pipes, 

i i '.>  to  1  r>o  millimetres  in  diameter,  and  of  a  total  length  of 

260  kil tree,  connecting  the  wells  and  the  works,  has  per 

mitted  of  the  refining  of  al I    1,440,000  poud    daily.     There 

ar U  85  refinerii     in  work,  and  several  have  had  but  little 

to  do,  because  in  Russia,  as  everywhere  else,  the  larger  estab 


lishments  are  crushing  out  the  smaller.  The  refineries  have 
produced  and  exported  the  following  quantities  :  Refined  petro- 
leum, 85,633,791  pouds ;  lubricating  oils,  6,232,740  pouds ; 
benzine,  252,493  pouds  ;  tar  and  gasoline,  437,620  pouds ; 
and  petroleum  residues,  145,538,399  pouds. 

The  Inter-Colonial  Postal  Congress. — The  Inter-Colonial 
Postal  Congress  opened  at  Hobart  on  Monday.  The  Pacific  cable 
question  was  discussed.  Mr.  Thynne  (P.M.G.,  Victoria)  moved 
a  resolution  in  favour  of  the  construction,  working,  and  main- 
tenance of  a  cable  through  British  territory  and  under  British 
control,  from  Vancouver  to  Australia,  to  be  undertaken  by  the 
Governments  of  Great  Britain,  Canada,  and  Australasia,  aud 
the  cost  to  be  borne  equally  by  the  three  countries.  The 
route  proposed  was  from  Vancouver  by  Neckar  Island  to  Fiji, 
and  thence  to  Caloundra  in  Queensland.  If  Neckar  Island 
could  not  be  placed  under  British  control  the  route  would  be 
by  Fanning  Island  instead  Neckar  Island.  The  motion  further 
advised  that  a  commission  of  the  three  countries  should  be 
appointed  to  conduct  the  financial  arrangements,  and  that  the 
Government  of  Canada  should  be  requested  to  continue  their 
good  offices  in  promoting  the  undertaking.  Mr.  Cook  (P.M.G., 
Queensland)  moved  an  amendment  reaffirming  the  desirability 
of  a  Pacific  cable,  and  urging  the  Governments  to  take  steps 
in  the  matter.  The  amendment  was  carried. — In  regard  to  the 
cable  guarantee,  Mr.  Ward  (P.M.G.,  Tasmania)  moved  that 
Victoria  should  reconsider  its  withdrawal.  The  conference 
went  into  committee  to  confer  on  this  point.  As  the  result  of 
the  consultation,  Mr.  Ward  moved  before  the  conference  that 
the  colonies  should  agree  to  guarantee  an  international  revenue 
to  the  Eastern  Extension  Telegraph  Company  up  to  £227,000 
per  annum,  making  up  any  loss  below  that  amount,  provided  it 
did  not  exceed  £10,000  ;  also  to  guarantee  a  revenue  from  the 
New  Zealand  cable  of  £20,000,  making  up  the  loss  if  it  did  not 
exceed  £9,000,  provided  the  rates  were  not  higher  than  at 
present ;  the  agreement  to  be  from  year  to  year  and  terminable 
on  two  months'  notice.  We  understand  that  the  negotiations 
now  in  progress  will  probably  lead  to  a  prolongation  for  a  term 
of  years  of  the  present  reduced  rates  for  cable  messages. 

The  Manufacture  of  Chloride  Accumulators. — In  its  issue 
of  Dec.  19th,  the  Electrical  Engineer  of  New  York  gives  an 
interesting  illustrated  description  of  the  Philadelphia  works 
of  the  Eleetric  Storage  Battery  Company,  which  until  recently 
were  the  sole  manufacturers  in  the  United  States  of  what  is 
somewhat  misleadingly  called  the  "chloride"  accumulator. 
The  following  description  of  the  process  of  manufacture  as 
elaborated  in  America  is  worthy  of  notice.  The  first  step 
consists  in  reducing  commercial  lead  to  a  fine  powder,  which 
is  accomplished  by  directing  a  blast  of  compressed  air  against 
an  orifice  from  which  issues  a  fine  stream  of  molten  lead. 
The  result  is  a  spray  of  lead  which  cools  and  falls  as  powder. 
The  lead  finely  divided  in  this  ingenious  way  is  then  dissolved 
in  nitric  acid,  and  then  precipitated  as  chloride  of  lead  by 
the  addition  of  hydrochloric  acid.  The  white  chloride  of  lead 
thus  obtained  forms  the  basis  of  the  material  which  Bubse 
quently  becomes  active  in  the  battery  plate.  The  chloride 
of  lead  is  then  mixed  in  a  certain  proportion  with  chloride 
of  zinc  and  brought  to  a  molten  state,  the  resultant  product 
being  cast  into  "pastilles."  These  "  pastilles  "  are  placed  n 
a  mould  and  held  in  position  by  pins  projecting  through  the 
holes  provided  at  their  centres ;  the  molten  lead  is  then 
forced  into  the  mould  under  a  pressure  of  751b.  to  1801b. 
per  square  inch.  The  plant  of  the  Philadelphia  Company  is 
capable  of  turning  out  10  tons  of  battery  plates  per  day. 
The  plates  as  they  come  from  the  casting  room  are  stacked 
by  alternating  each  lead  plate  with  a  Blab  of  zinc  all  immersed 
iii  tanks  filled  with  dilute  chloride  of  zinc.  The  primary 
battery  so  formed  is  thou  short  circuited,  the  chloride  of  lead 
is  reduced,  the  chlorine  leaving  the  "pastilles"  to  form 
chloride  of  zinc,  and  the  "pastilles"  being  left  hi  a  high 
crystalline    state.     The    reducing    process   occupies  about    18 

hours.  The  plates  thus  formed  arc  read]  made  negatives. 
Those  intended  for  positives  arc  kept  about  two  weeks  m 
dilute    sulphuric    acid,     and     the     proper     continuous    curreiil 

applied.  The  plates  m  the  cells  are  separated  from  each  othei 
by  a  sheet  of  asbestos,  as  well  .is  by  a  perforated  partition 
of  cherry  wood. 
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GAS-TESTING  IN  STREET  CULVERTS. 

BY  FRANK   OLOWBS,   n  si'.,  F.I  C. 

Many  explosions  of  a  dangerous  character  have  taken  place 
in  the  electric  culverts  and  in  the  street-boxes  in  connection 
therewith.  The  repetition  of  these  occurrences  has  now 
forcibly  drawn  the  attention,  not  only  of  electrical  engineers, 
but  of  Government  officials  and  of  the  public,  to  the  serious 
risks  incurred,  and  the  questions  are  being  asked  freely — What 
is  the  explosive  substance  present  in  the  culvert?  and,  How 
may  its  presence  be  detected  without  leading  to  danger? 

As  regards  the  answer  to  be  given  to  the  first  question,  there 
is  great  diversity  of  opinicu  ;  but  the  generally  accepted  view 
is  apparently  the  correct  one,  and  the  danger  is  attributed  with 
much  probability  to  the  presence  of  coal-gas  in  the  air  of  the 
•culvert. 

There  can  be  no  doubt  that  the  substance  present  in  the  air 
is  an  inflammable  gas  or  vapour.  In  one  special  case,  Mr. 
Boverton  Redwood  has  examined  the  air  drawn  from  several 
different  parts  of  a  closed  electric  culvert  in  the  Metropolitan 
district,  and  has  obtained  unequivocal  evidence  in  this  atmo- 
sphere of  inflammable  matter. 

The  apparatus  employed  by  Mr.  Redwood  was  a  modern 
inflammable    gas    and   vapour  detector,   which   was   the   joint 


with  certainty  and  measured  with  accuracy  in  the  air  of  the 
coal  mine  (l'roc.  Royal  Soc,  Vol.  LIL,  p.  484  ;  Soc.  Arts, 
Cantor  Lectures,  1894).  Mr.  Redwood,  who  applied  the 
hydrogen  flame  in  a  special  form  of  safety  apparatus  to  the 
detection  and  measurement  of  petroleum  vapour  in  tanks  and 
other  spaces,  found  that  the  hydrogen  flame  was  equally  satis- 
factory in  detecting  and  measuring  this  inflammable  vapour 
(Proc.  Inst.  Civil  Engineers,  CXVI.).  Mr.  Redwood's  apparatus 
was  specially  designed  for  examining  air  in  spaces  into  which 
the  testing  apparatus  itself  could  not  be  introduced,  while  the 
portable  hydrogen  safety  lamp  devised  by  the  writer  is  carried 
into  the  space,  and  the  examination  is  made  directly  and  in 
situ.  In  the  confined  space  of  the  culvert  the  safety  lamp  is, 
of  course,  unsuitable,  and  the  stationary  apparatus  fed  from  a 
collecting  vessel  is  the  form  applicable  to  the  special  case.  But 
in  larger  spaces  the  small  portable  safety  lamp  will  be  found 
more  convenient  and  more  rapid  in  its  indications. 

Although  the  apparatus  was  originally  devised  for  the 
detection  of  fire  damp  and  of  petroleum  vapour,  it  has  since 
been  examined  in  air-spaces  containing  some  other  inflammable 
gas  or  vapour,  such  as  coal-gas,  water-gas,  or  hydrogen.  The 
testing  apparatus  is  found  to  be  equally  delicate  in  detecting 
all  such  inflammable  gases  and  vapours,  while  the  scale  for 
indicating  the  proportions  of  these  inflammable  materials  pre- 


•invention  of  himself  and  of  the  writer,  and  was  finally  brought 
into  a  working  form  by  Messrs.  W.  J.  Fraser  and  Co.,  of 
Commercial-road.  Their  apparatus  enables  a  sample  of  the 
air  which  is  to  be  tested  to  be  withdrawn  from  any  inclosed 
space  through  a  small  opening,  and  to  be  stored  in  a  com- 
pressed state  for  examination. 

The  air  is  tested  by  being  passed  over  a  standard  flame  of 
hydrogen  gas  in  a  specially-devised  apparatus,  and  by  the 
appearance  over  this  flame  of  a  pale  "  cap "  or  halo  the 
presence  of  inflammable  matter  in  the  air  is  at  once  made 
evident.  Further,  by  the  height  of  this  "flame-cap,"  which 
isatonce  measurable  in  the  apparatus  against  a  scale,  the  percent- 
age of  the  inflammable  material  present  can  be  measured  with 
considerable  accuracy.  Repeated  trials  of  this  flame-test  have 
proved  that  it  is  not  only  delicate  in  detecting  inflammable  gas 
or  vapour  in  air,  but  that  it  is  also  accurate  in  measuring  the 
amount  present. 

The  principle  applied  is  that  originally  employed  for  the 
detection  of  the  dangerous  "  fire  damp  "  of  the  coal  mine.  In 
the  mine  an  oil  flame  or  a  spirit  flame  has  been  applied  in  a 
safety  lamp  for  producing  the  cap.  But  the  substitution  for 
these  flames  of  the  hydrogen  flame  has  not  only  much  increased 
the  delicacy  of  the  test,  but  has  also  increased  the  accuracy 
with  which  the  amount  of  inflammable  gas  present  can  be 
measured. 

The  writer  first  succeeded  in  adapting  the  hydrogen  flame 
to  a  miner's  safety  lamp,  and  showed  that  proportions  of  lire- 
damp  ranging  betwien  01  and   6  per  cent,  could  be  detected 


sent  in  the  air  requires  little  alteration  from  that  supplied  for 
the  measurement  of  fire  damp. 

There  is  no  doubt  that  this  flame  test  is  in  every  sense 
more  trustworthy  and  more  delicate  than  the  detectors  which 
depend  upon  physical  principles.  This  latter  class  of  detectors 
have  their  indications  of  light  inflammable  gases  reduced, 
annihilated,  and  even  reversed  by  the  presence  of  carbonic  acid. 
Carbonic  acid  is  a  normal  constituent  in  large  proportion  of  the 
air  present  in  the  ground.  Hence  it  is  certain  to  make  its  way 
into  street  culvertsjust  as  coal  gas  does.  Accordingly  physical 
tests  lose  their  value  from  this  probable  disturbance,  while 
the  flame  test  is  fortunately  not  affected  by  any  proportion  of 
carbonic  acid  up  to  5  per  cent. 

In  testing  the  air  of  an  electric  culvert  it  is  only  necessary 
to  have  a  small  aperature  made,  through  which  a  narrow 
flexible  tube  can  be  pushed.  Through  this  tube  the  air  of  the 
culvert  enters  the  storage  vessel,  into  which  it  is  pumped  and 
in  which  it  is  inclosed.  Thus  the  air  of  the  culvert  undergoes 
no  alteration  in  nature  or  composition  by  opening  the  boxes, 
and  a  true  indication  is  obtained  of  the  actual  composition  of 
the  culvert  atmosphere  at  the  time  the  sample  was  collected. 

It  will  therefore  be  evident  that  satisfactory  knowledge 
regarding  the  condition  of  the  culvert  air  is  thus  at  onco  obtain- 
able at  any  time  and  at  any  place,  and  it  is  obtained  with  great 
ease,  certainty,  and  convenience. 

The  stationary  apparatus  is  shown  in  the  accompanying 
sketch  (Fig  1).  The  vessel  to  the  right,  1!,  is  a  email  steel  cyhuder 
containing   compressed  hydrogen  gas.     This  is  connected   by 
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means  of  a  metal  tube  with  the  jet  from  which  the  hydrogen 
test-flame  is  burnt.  The  flame  burns  in  the  small  metal 
cylinder,  blackened  inside  and  with  glass  front,  which  is  shown 
in  the  middle  of  the  sketch,  A.  The  air  to  be  tested  is  stored 
in  the  metal  cylinder  to  the  left,  C,  and  is  allowed  to  escape 
from  this  vessel  and  to  pass  in  a  stream  over  the  standard 
hydrogen  flame  in  the  central  observing  vessel,  A  ;  proper 
arrangements  are  made  for  preventing  any  risk  of  firing  or 
explosion.  When  an  observation  is  being  made,  the  vessel 
A  and  the  observer's  eye  are  placed  in  darkness  by  surround- 
ing them  with  a  black  cloth,  as  is  done  when  a  photographic 
camera  is  being  used.  Thus  the  pale  flame-cap,  which  fur- 
nishes the  indication  of  gas,  is  easily  seen,  and  its  height  is 
measured  against  a  scale  fixed  upon  the  glass  through  which 
the  cap  is  observed.  This  height  at  once  gives  the  percentage 
of  gas  present. 

It  is  necessary  before  commencing  a  series  of  tests  to 
adjust  the  hydrogen  flame  to  its  standard  height  by  pro- 
perly regulating  the  valve  of  the  hydrogen  cylinder ;  and 
in  order  to  prevent  the  extinction  of  the  flame,  the  bottom 
of  the  observing  vessel  is  only  closed  immediately  before  the 
air  is  turned  on  from  the  collecting  vessel,  and  after  the  appa- 
ratus A  has  become  sufficiently  warm  to  prevent  condensation 
of  water  on  the  glass. 

Messrs.  W.  J.  Fraser  and  Co.,  of  98,  Commercial- road  East, 
the  makers  of  this  apparatus,  send  out  with  it  a  number  of 
cylindrical  collecting  vessels.  Each  of  these  vessels  is  num- 
bered, and  can  be  filled  by  attaching  it  to  the  pumping  appa- 
ratus, C,  shown  in  the  figure.  From  this  pumping  apparatus 
a  flexible  collecting  pipe   can  be  lowered  into  each  manhole. 


Thus  a  separate  sample  of  air  can  be  taken  at  each  manhole 
of  the  culvert,  and  can  be  stored  for  subsequent  examination 
in  a  vessel  numbered  to  correspond  with  the  number  on  the 
manhole. 

An  ordinary  mechanic  can  collect  these  samples,  and  trans- 
port them  to  a  central  station,  where  they  are  subjected 
to  examination  and  the  results  observed  duly  recorded  in  a 
register  with  the  necessary  particulars. 

In  case  observations  must  be  made  on  the  spot,  the  observing 
apparatus  can  be  readily  transported  to  the  place  where  the 
sample  is  collected,  and  the  test  can  be  made  as  soon  as  the 
sample  has  been  collected. 

For  the  detection  of  inflammable  material  in  the  air  con- 
tained in  larger  spaces,  into  which  the  observer  can  enter,  the 
hand  safety  lamp,  with  small  detachable  cylinder  of  com- 
pressed hydrogen  gas,  will  be  most  convenient.  The  lamp  is 
shown,  partially  in  section  and  with  the  cylinder  attached, 
in  Fig.  2.  The  best  form  of  miner's  safety  lamp  in  use  for  gas- 
testing  is  so  fitted  that  it  can  be  at  once  converted  into  a  delicate 
hydrogen  flame-testing  apparatus  when  required.  After  it  has 
boon  used  for  testing  it,  can  immediately  lm  reconverted  into 
an  ordinary  lighting  safety  lamp.  The  scale  for  measuring  tho 
"cap"  is  contained  within  the  lamp,  and  it  in  only  necessary  to 
produce  t  lie  standard  by  drogen  flame  and  to  read  off  at  once  by 
in  p.  iii, in  i)n'  proportion  of  "gas"  present  in  the  air. 

The  change  from  a  lighting  to  a  testing  lump  can  be  made 
in  the  atmosphere  which   is  being  tested,  without  opening  the 


lamp  or  incurring  any  danger.  It  should  be  remarked  that  the 
lamp-test  here  referred  to  and  recommended  depends  for  its 
efficiency  only  upon  the  inflammability  or  explosive  character 
of  the  gas  or  vapour  present  in  the  air.  It  detects,  therefore, 
all  dangerous  gas  or  vapour  which  may  enter  the  culvert.  It 
is  not  only  a  detector  of  coal  gas,  but  of  all  other  inflammable 
gas  or  vapour.  Experience  has  now  abundantly  proved  that  it 
is  not  sufficient  to  trust  to  the  detection  of  these  gases  by  their 
smell.  Coal  gas  itself  may  be  more  or  less  completely  deodo 
rised  by  passage  through  the  earth,  and  other  dangerous  gases 
exist  which  are  always  free  from  smell.  Hence  arises  the- 
paramount  necessity  for  employing  a  means  of  detection  which 
does  not  depend  on  smell  or  upon  other  physical  characters, 
but  which  detects  the  gas  or  vapour  by  means  of  the  property 
which  makes  it  dangerous  ;  that  is,  by  means  of  its  combusti- 
bility in  air. 


LIGHT  RAILWAYS. 

ADJOURNED  CONFERENCE. 

The  adjourned  Conference  between  the  Board  of  Trade  and 
representatives  of  various  public  bodies  on  the  question  of  light 
railways  was  held  at  the  Westminster  Town  Hall  on  Thursday, 
January  31st,  Mr.  Bryce,  President  of  the  Board  of  Trade,  again 
presiding.  The  Board  of  Trade  representatives  present  were  Sir 
Courtenay  Boyle,  K.C.B.,  Permanent  Secretary;  Mr.  F.  J.  S. 
Hopwood,  C.M.G.,  Assistant- Secretary,  Railway  Department; 
Mr.  Garnham  Roper,  Private  Secretary  to  the  President  ;  Major 
Cardew,  Electrical  Department  ;  Major-Gen.  Hutchinson,  Lieut.- 
Col.  Yorke,  and  Major  Addison,  Railway  and  Tramway  Inspecting 
Officers.  Sir  Jacob  Wilson  represented  the  Board  of  Agriculture, 
and  representatives  of  the  following  bodies  were  present  :  London 
County  Council,  Association  of  Chambers  of  Commerce,  Central 
and  Associated  Chambers  of  Agriculture,  London  Chamber  of 
Commerce,  Railway  Companies'  Association,  Institute  of  Civil 
Engineers,  Association  of  Municipal  Corporations,  Association  of 
County  Councils,  Surveyors'  Institution,  Tramways  Institute  of 
Great  Britain  and  Ireland,  Mansion  House  Association  on  Railway 
and  Canal  Traffic,  Institution  of  Electrical  Engineers,  Royal  Agri- 
cultural Society  of  England,  National  Traction  Engine  Owners  and 
Users'  Association,  British  Dairy  Farmers'  Association,  British 
Iron  Trade  Association,  and  Convention  of  Royal  and  Parlia- 
mentary Burghs  of  Scotland. 

Amongst  those  present  were  Earl  Cathcart,  Lord  Thring,  Lord 
Claud  Hamilton,  Lord  Edward  Fitzmaurice,  Sir  Bernhard  Samuel- 
son,  M.  P.  (Chairman  of  the  Committee),  Hon.  T.  Farrer  (Secretary 
to  the  Committee),  Sir  Edward  Carbutt,  Sir  Alexander  Rendel, 
Sir  Juland  Danvers,  K.C.S.I.,  Mr.  Storey,  M.P.,  Mr.  Humphreys 
Owen,  M.P.,  Mr.  Cyril  Dodd,  M.P.,  Mr.  Alexander  Siemens,  Mr. 
Carruthers  Wain,  Mr.  R.  H.  Rew,  Mr.  G.  C.  Kent,  Prof.  Jas. 
Long,  Mr.  J.  S.  Jeans,  Mr.  A.  Beveridge,  Mr.  Meik,  Mr.  Wm. 
Acworth,  Mr.  T.  Sloan,  Mr.  Macnamara,  Alderman  Brown- 
sword,  &c. 

Mr.  BRYCE,  in  opening  the  proceedings,  said  lie  was  glad  that,  notwith- 
standing the  extremely  inclement  weather,  so  many  representatives  were 
present.  Their  tirst  and  principal  business  would  be  to  consider  the  report 
of  the  Committee,  which  he  regretted  they  had  not  a  longer  time  to  con- 
sider before  its  discussion  ;  but  they  must  bear  in  mind  that  they  had 
been  a  little  pressed  by  time,  owing  to  the  near  approach  of  the  Parlia- 
mentary Session.  He  might  take  it  that  they  were  all  agreed  in  the  desire 
that  action  should  if  possible  be  taken  in  the  coming  Session  of 
Parliament,  and  that  being  bo  it  was,  of  course,  desirable  that  before 
the  Session    opened    the    Board    of    Trade    should     be    in     possession    of 

the  views   of    the    Conference,  as   well    as   of    the    Committee,  upon 

the  subjects  with  which  the  report  dealt,  in  order  that  they  might 
see  their  way  to  the  settlement  of  any  legislative  proposals  which 
it  might  appear  desirable  to  submit  to  Parliament  during  the  coming 
session.  That  was  tin'  reason  whj  it  was  impossible  to  allow  a  longer  time 
for  the  summoning  of  the  Conference.  It  was  not  for  him  to  express  any 
opinion  on  the  report  beyond  saving  that  it   Btruok  him  as  a  very  valuable 

document   which  justified  the  arduous  labours  which  the  Committee  had 

bestowed  upon  it,      Speaking  generally,  he  thought  their  recommendations 

would  commend  themselves  to  tin'  Conference  as  being  those  of  men 
eminently  qualified  to  deal  with  the  subject,  but  he  would  like  to  express 
on  hi»  own  behalf,  and  also  on  behalf  of  the  permanent  officials  of  tho 
Board,   their  sense  of  indebtedness  to  the  Committee   tor  their  labours 

and  assistance. 

•Sir  BERNHARD  SAM1  ELSOM    M  P„  then  presented  the  report  of  the 

( 'onnnittee  (which  was  published  on  pp.  104-400  of  our  last  issue!,  itating 
that  its  general  effect  was  that  relaxation  was  neoe  lary  in  the  requii  - 
for  the  construction  and  working  of  light   lines  and  recommended  that 
Parliament  should  empower  local  authorities,  under  proper  safeguards,  %> 

*  Remarks    • 
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authorise  the  construction  unci  working  of  light  1  ii n--*.  With  regard  to  the 
position  of  gentlemen  who  had  nol  signed  the  report,  there  were  first  Sil 
i  !oui  tenaj  B03  le  and  Mr.  Hopwood,  who,  as  officials  of  the  Board  of  Trade, 
had  not  thought  that  it  would  be  pro]  '   im  to  express  an  opinion 

on  points  whirl!  dealt  so  very  intimately  with  questions  which  would  be 
brought  before  Parliament,  and  which  asked  thai  additional  powei  and 
ild  be  given  to  that  Department.  Mr.  Cai  ruthera  Wain  and 
Mr.  Sellon  bad  signed  memoranda  in  reference  to  the  report;  but  it 
appeared  that  thej  did  Dot  desire  that  these  should  be  treated  either  as 
amendments  or  as  adjuncts  to  the  report.  The  Committee  felt  much 
indebted  to  those  gentlemen  like  Sh  Benjamin  Baker,  Sir  Alexander 
Rendel,  and  Sir  Andrew  Clarke,  gi  utlemen  of  great  technical  experience, 
ami  iiaving  important  occupations,  who  had  nevertheless  devoted  their 
valuable  time  to  the  question,  and  to  Mr.  Faner  for  the  great  service 
which  he  had  rend,  rod  as  secretary  of  the  Committee. 

Karl  C  ATI  It  IART,  in  moving  the  adoption  of  the  report,  said  that,  repre- 
senting agriculture,  he  did  not  regard  light  railways  as  a  panacea  for  the 
prevailing  agricultural  distress,  but  they  were  the  most  practical  steps 
that  had  yet  been  proposed,  and  he  was  convinced  that  they  would  be 
most  advantageous  in  Berving  the  rural  districts,  especially  in  regard  to 
"basket"  agriculture,  in  conveying  market  produce  to  the  adjoining 
towns.  With  regard  to  the  question  of  gauge,  he  was  very  strongly 
impressed  with  the  idea  that  light  railways  in  connection  with  main  lines 
should  be  of  the  normal  gauge,  unless  in  any  particular  districts  there 
were  overwhelming  objections  to  it.  or  overwhelming  advantages  in  favour 
of  fancy  gauges. 

Mr.  STOREY,  M.P..  in  seconding  the  adoption  of  the  report,  said  he 
should  have  been  better  satisfied  if  it  had  gone  further  than  it  had  done. 
The  common  practice  was  for  reports  to  be  strong,  and  for  the  legislation 
that  followed  them  to  be  weak  ;  but  in  this  case  he  sincerely  hoped  that 
as  the  report  was  weak  the  legislation  which  followed  would  be  strong. 
While  he  seconded  the  adoption  of  the  report  he  would  like  to  take  the 
opportunity  of  putting  before  the  Conference  the  points  on  which  six  or 
seven  members  of  the  Committee  thought  it  might  have  been  stronger,  and 
these  were  contained  in  the  following  memoranda  : — 

"  Whilst  concurring  in  much  that  is  in  the  Committee's  report,  we 
express  our  regret  that  its  recommendations  are  not  more  precise  and 
specific,  and  we  respectfully  record  our  opinion  that  no  legislation  can  be 
effective  in  securing  the  construction  of  light  railways,  tramroads,  and 
tramways  to  any  sufficient  extent  unless  it  provides  — 

"  1.  A  simple  method  of  procedure  by  which  schemes  after  being 
examined  and  approved  by  county  councils  maybe  sanctioned  by  certificate 
or  licence  of  the  Board  of  Trade. 

"  2.  A  cheap  and  simple  provision  for  the  compulsory  acquirement  of 
necessary  land. 

"3.  That  no  deposit  should  be  required  until  the  lines  have  been  autho- 
rised and  notice  has  been  given  to  the  county  council  that  the  work  of 
construction  is  about  to  commence. 

"  4.  That  the  opposition  of  owners  and  frontages  should  not  prevent  exam- 
ination of  any  scheme  by  the  county  councils  or  the  Board  of  Tradeon  merits. 

"  5.  Optional  powers  to  county  councils  to  construct  or  to  aid  in  the 
construction." 

These  suggestions  were  signed  by  himself,  Mr.  Carruthers  Wain,  Mr. 
Sellon,  and  Mr.  Beechcroft,  and  by  Mr.  Humphreys  Owen  subject  to  fur- 
ther consideration  of  paragraph  3  ;  and  he  had  also  the  authority  to  attach 
the  names  of  Sir  A.  Rollit  and  Mr.  Channing.  In  putting  those  suggestions 
before  the  Conference  he  did  not  wish  to  go  in  opposition  to  the  Com- 
mittee's report,  and  providing  that  the  memoranda  could  be  attached  to 
the  report,  and  have  the  same  means  of  coming  before  Parliament  as  the 
report  itself,  he  was  authorised  to  say  that  the  non-official  gentlemen  who 
had  not  signed  the  report  would  be  willing  to  sign  it,  and  so  make  it  the 
unanimous  report  of  the  Committee. 

Mr.  CYRIL  DODD,  M.  P.,  while  regarding  the  report  as  an  admirable 
one,  said  there  was  lacking  from  it  any  intimation  as  to  how  they  would 
suggest  that  the  compulsory  purchase  of  land  should  be  dealt  with.  In 
agricultural  districts  that  was  the  crux  of  the  whole  question.  Speaking 
for  the  district  which  he  knew  well,  the  larger  landowners  would  be  will- 
ing to  part  with  their  land  at  the  current  market  prices  without  raising 
any  question  as  to  damages  for  severance  or  complicated  compensation, 
but  the  difficulty  that  required  to  be  dealt  with  was  that  the  key  to 
the  situation  often  lay  in  the  hands  of  a  small  but  needy  or  avaricious 
landowner. 

Sir  K.  CARBUTT  expressed  his  regret  that  the  Conference  had  not  had 
longer  time  to  consider  the  report  before  being  called  upon  to  express 
their  opinions  upon  it,  and  especially  that  being  there  as  representatives 
they  had  no  opportunity  of  consulting  the  bodies  by  whom  they  were 
appointed,  and  he  suggested  that  the  Conference  should  be  adjourned  for 
that  purpose.  He  asked  whether  they  had  been  called  together  to  express 
their  own  view,  and  the  views  of  those  whom  they  represented,  or  were 
they  merely  to  register  the  ideas  of  the  Board  of  Trade. 

Col.  MAKIXS  sairl  that  he  did  not  regard  Mr.  Storey's  suggestions  as 
being  indicative  of  opposition  in  the  Committee,  but  rather  as  additions  to 
the  report.  Personally  he  did  not  go  with  those  suggestions,  for  he  con- 
sidered if  the  common-law  rights  of  the  people  with  regard  to  the  property 
were  to  be  dealt  with  they  should  be  dealt  with  not  only  as  regards  light 
railways  but  as  regards  all  works  of  public  utility.  He  thought  it  would 
be  going  rather  too  far  for  the  Committee  to  propose  such  a  wide-reaching 
change  of  the  common  law  of  the  land  as  would  be  obtained  if  they  were 
as  a  committee  to  adopt  those  suggestions.  He  was  very  glad,  however, 
that  the  had  been  made,  and  thought  it  was  quite  right  that 

they  should  be  appended  to  the  report  for  the  information  of  the  public 
generally. 

Mr.  CARRUTHERS  WAIN  said  that  those  who  had  spent  their  lives  in 
railway  and  public  enterprise  felt  that  it  was  their  duty  to  make  certain 
practical  recommendations,  which  in   their  view  were  not  included   in  that 


report.     Some  reference  had   been  le   to  tfa mmorj  law;  but  they 

were  not  there  as  represental  ives  of  tl mmon  law,  bul  ol  the tmon 

weal,  and  he  thought  the  general  g I  of  the  publii  ide  minor 

considerations.  He  suggested  that  the  evidence  taken  by  the  Committee 
should  be  printed. 

Mi.  BEACHCRi  1FT  said  the  exteo  ion  of  suburban  railways  was  a  mo 
important  factor  in  the  extension  of  citii      hem       e      ad  hi   thought  the 
reporl  might  be  considered  a    extending  to  larger  citii  '    a    to  the 

smaller.  The  Committee  had  arcehj  fell  il  elf  constituted  I  'suggest 
anj  process  by  which  the  law  should  he  altered  as  regarded  the  compulsory 
acquisition  of  land  and  the  assistance  which  might  be  required  in  order  to 

facilitate  fresh  schemes.     He  believed   tl matters  were  discussed,  but 

that  no  evidence  was  taken  in  regard  to  them.  He  hoped  it  tl"-  reporl 
went  up  to  Parliament  it  might  go  with  the  addenda  suggested  by  Mr. 
Storey. 

Lord  TURING  said  he  resented  excessively  the  suggestion  that  they 
were  appointed  by  the  Board  of  Trade  for  any  purpose  whatever.  He  con- 
sidered he  was  absolutely  independent,  and  that  during  the  first  two  or 
three  days,  at  all  events,  he  himself  had  been  in  entire  antagonism  to  the 
Board  of  Trade.  He  thought  himself  that  the  acquisition  of  the  land 
ought  to  be  left  either  to  a  valuer  appointed  by  the  Board  of  Trade  or  to 
have  it  left  to  three  valuers  appointed  by  the  county  council. 

Sir  JULAND  DANVERS  said  there  was  one  omission  in  the  report 
which  he  would  like  to  refer  to  ;  he  found  that  no  allusion  was  made  to 
the  relations  between  the  new  railways  and  the  existing  lines.  It  would  be 
very  satisfactory  to  know  whether  the  Committee  had  received  evidence  of 
any  kind  which  would  enable  them  to  judge  as  to  what  position  would  be 
taken  by  the  existing  companies  in  regard  to  these  branches. 

Mr.  REW,  as  representing  the  Central  and  Associated  Chambers  of 
Agriculture,  said  that  whatever  might  be  the  feeling  of  farmers  with 
regard  to  this  subject,  he  was  sure  there  was  only  one  feeling  as  to  the 
action  of  the  Board  of  Trade,  and  that  was  one  of  appreciation  of  the 
attempt  to  afford  some  help  to  agriculture. 

Mr.  LONG  (British  Dairy  Farmers'  Association)  said  he  was  sorry  that 
Mr.  Storey  and  those  who  agreed  with  him  had  not  spoken  in  stronger 
terms,  and  as  there  were  such  great  differences  of  opinion  as  to  what  should 
be  done  in  the  future  he  would  like  to  see  greater  time  given  to  the  con- 
sideration of  the  report. 

*Sir  BERNHARD  SAMUELSON,  M.P.,  said  that  before  the  motion  was 
put  to  the  Conference  it  might  be  desirable  that  he  should  state  the 
reasons  which  weighed  with  the  Committee  in  declining  to  enter  into  some 
questions  which  some  of  the  members  of  the  Conference  thought  they 
might  properly  have  dealt  with.  As  regarded  the  observations  of  Sir  E. 
Carbutt  and  Mr.  Long,  he  hoped  it  would  not  be  presumptuous  on  his  part 
if  he  expressed  the  hope  that,  in  addition  to  the  report  which  the  Committee 
had  made,  the  Board  of  Trade  would  take  into  its  serious  consideration 
any  representations  which  might  be  made  by  bodies  such  as  the  London 
Chamber  of  Commerce  and  the  Dairy  Farmers'  Association  and  similar 
bodies  ;  but  the  Committee  were  anxious  to  make  in  their  report  such 
recommendations  as  would  meet  with  as  little  opposition  as  possible 
when  presenting  them  to  Parliament.  With  reference  to  the  acquisition  of 
land,  the  Parish  Councils  Act  provided  to  a  certain  extent  a  hint  of  what 
might  be  done  in  reference  to  the  appointment  of  valuers,  but  it  would 
have  been  rash,  he  thought,  on  the  part  of  the  Committee  to  have  made 
any  definite  recommendation  in  regard  to  that  matter.  For  liis  own  part 
he  saw  no  reason  why  valuers  who  were  appointed  as  competent  and  impar- 
tial men  by  a  county  council  should  not  be  entrusted  with  the  valuation 
of  land  to  be  taken  for  public  works  of  that  kind,  but  Col.  Makins  was  of  a 
different  opinion,  and  he  should  be  sorry  if  the  proposed  Bill  should  be 
wrecked  because  in  a  matter  of  that  sort  they  travelled  too  far  out  of  the 
record.  With  regard  to  conferring  powers  on  county  councils  to  construct 
railways  or  tramways  themselves,  or  to  aid  in  their  construction  by  grants, 
that  also  was  an  extremely  difficult  point,  and  although  personally  he  was 
in  favour,  and  several  members  of  the  Committee  were  in  favour  of  it, 
there  was  this  to  be  considered,  that  neither  Mr.  Hobhouse  nor  Lord 
Edmond  Fitzmaurice,  who  represented  the  county  councils  in  that  matter, 
said  not  one  word  of  favour  in  support  of  a  proposal  of  that  kind. 

Mr.  STOREY  :  Nor  one  word  against. 

*Sir  B.  SAMUELSON  :  That  might  be  so  ;  but  if  that  was  a  matter 
which  they  thought  ought  to  be  rectified  he  believed  they  would  have  given 
expression  to  that  opinion.  With  regard  to  Mr.  Beachcroft's  suggestion, 
though  they  had  not  dealt  with  tramways  of  first  magnitude  they  had 
dealt  with  those  of  secondary  magnitude,  and  there  was  nothing  to  pre- 
vent the  latter  being  grafted  on  to  tramways  of  the  first  magnitude, 
just  as  light  railways  could  be  grafted  on  to  railways  of  the  first  mag- 
nitude. The  relations  of  new  lines  to  existing  lines  opened  also  a  point  of 
extreme  difficulty.  LTnless  theold  railways  were  benevolent  to  the  new  lines 
it  would  be  very  difficult  for  them  to  be  as  useful  as  they  would  otherwise 
be  ;  without  that  benevolence  they  could  scarcely  he  expect  el  to  pay  then- 
way,  or  to  be  undertaken  in  the  first  instance.  But  he  was  glad  to  say  that 
n  the  course  of  the  Conference  a  feeling  of  benevolence  was  expressed 
by  Lord  Claud  Hamilton  and  before  the  Committee,  by  Mr.  Jackson,  and 
also  by  Sir  Henry  Oakley  which  led  him  to  hope  that  this  was  a  matter 
which  might  be  arranged  without  much  difficulty.  It  was  a  matter  which 
could  be  best  arranged  by  the  Board  of  Trade,  who  were  in  daily  contact 
with  these  railways.  What  weighed  with  the  Committee  above  all  things 
wa  that  they  should  make  a  report  which  would  encourage  the  Board  of 
Trade  to  do  something,  and  which  would  not  incite  them  to  do  more  than 
Parliament  was  likely  to  accept  during  the  present  session. 

Mr.  BRYCE,  in  putting  the  motion  for  the  adoption  of  the  report,  said 
he  saw  no  reason  at  all  why  those  members  of  the  Conference  who  desired 
to  coDsult  the  authorities  they  represented  should  not  do  so,  and  let  the 
Board  of  Trade  have  the  benefit  of  any  deliverance  to  which  those,  bodies 
might  come.  They  would  be  very  happy  to  receive  the  views  of  the 
London  Chamber  of  Commerce  and  the  Associated  Chambers  of  Agricul 
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ture  after  tliev  had  had  an  opportunity  of  discussing  the  report,  and  hoped 
that  those  views  would  arrive  in  time  to  enable  them  to  utilise  them  in 
giving  the  final  touches  to  the  Bill  which  they  hoped  to  introduce.  He  did 
not  see  any  reason  why  Mr.  Storey's  addendum  should  not  be  added  to  the 
report  and  published  ami  circulated  along  with  it,  as  it  would  be  of 
advantage,  in  afterwards  discussing  the  matter,  to  have  all  the  light  they 
could,  and  especially  the  expression  of  strong  views  of  a  considerable 
section  of  the  Committee. 

Mr.  STOREY  said  that  in  that  case  Mr.  Sellon  and  Mr.  Carruthers  Warn 
would  sign  the  report  so  that  it  would  be  a  unanimous  one. 

Mr.  HKYCE  said  that  that  could  be  done.  He  then  put  the  motion  for 
the  adoption  of  the  report  to  the  Conference,  which  was  carried  unani- 
mously. 

Mr.  JEANS  asked  if  there  was  any  difficulty  in  the  way  of  the  evidence 
being  printed  and  placed  on  sale. 

Mr.  BRYCE  said  his  impression  was  that  the  evidence  was  takeu  simply 
for  the  purposes  of  the  Committee;  but  he  would  inquire  into  the 
matter. 

Sir  E.  CARBUTT  moved,  and  Mr.  BROWNSWORD  seconded,  a  hearty 
vote  of  thanks  to  Mr.  Bryce  for  the  able  manner  in  which  he  had  presided 
over  them. 

Mr.  BRYCE,  in  reply,  said  it  had  been  a  matter  of  great  satisfaction  to 
him  to  find  that  the  invitation  of  the  Board  of  Trade  had  met  with  so 
cordial  a  response  from  influential  bodies.  He  hoped  that  what  the 
Conference  had  done  would  give  a  set  forward  to  this  movement,  which 
they  all  admitted  to  be  a  matter  of  great  importance.  He  felt  with  Lord 
Cathcart,  and  several  other  speakers,  that  they  must  not  expect  light 
railways  to  be  a  panacea  for  agricultural  depression  ;  but  feeling  very  deep 
sympathy  with  the  agricultural  interest,  they  had  taken  every  step  in  their 
power  to  afford  it  relief  by  securing  a  cheaper  and  easier  method  of  trans- 
portation.     They   could   not  but   hope   that   some   good   results   would 

Sir  COURTENAY  BOYLE  proposed,  and  Lord  CLAUD  HAMILTON 
seconded,  a  hearty  vote  of  thanks  to  Sir  Eernhard  Samuelson,  M.P.,  and 
Mr.  Farrer,  who,  as  Chairman  aud  Secretary  of  the  Committee,  had  ren- 
dered them  such  good  service. 

Sir  BERNHARD  SAMUELSON  having  briefly  responded,  the  proceed- 
ings terminated. 


THE  CANNON  STREET  EXPLOSION. 

MAJOR  CARDEW'S  REPORT. 
I  have  the  honour  to  report  that,  in  accordance  with  the  instructions  of 
the  Board  of  Trade,  I  have  held  the  inquiry  detailed  above.  This  inquiry 
occupied  three  days— the  19th,  20th,  and  23rd  inst.  Mr.  W.  Russell 
Griffiths  appeared  for  the  Aldermen  and  Commissioner  of  City  Police, 
Mr.  E.  A.  Baylis  for  the  Commissioners  of  Sewers,  aud  Mr.  R.  W.  Wallace 
for  the  City  of  London  Electric  Lighting  Company.  These  gentlemen 
rendered  great  assistance  in  elucidating  all  the  facts  material  to  the 
inquiry.  I  append  my  notes  of  the  evidence  taken,  and  also  a  transcript 
from  the  notes  of  the  shorthand  writer  employed  by  the  city  authorities. 
Twenty-nine  witnesses  were  examined,  of  whom  17  were  present  at  the 
time  of  the  occurrence,  several  of  these  having  suffered  injury  and  electric 
shock  The  other  witnesses  were  various  officials  of  the  Company  and 
experts.  Among  these  latter  Mr.  Foulger,  chief  distributing  engineer  of 
the  Gas  Light  and  Coke  Company,  gave  very  valuable  evidence. 

I  attach  to  this  report  tin-  following  documents,  kc.  handed  in  at   the 
inquiry,  viz.:  — 

(a.)  Copy  of  reports  of  City  of  London  police  on  previous  explosions  in 
electrii    i  reel  boxe     i  Mi    Appendix  I.;. 

(6.)  Copies  of  letters  from  the  Brush  Electric  Engineering  Company 
(Limited  ,  dated  Februarj  25,  1891  md  the  Laing,  Wharton  and  Down 
Construction  Syndicate  Limited  dated  February  27, 1891,  to  the  prin- 
cipal clerk  to  the  Commissioners  of  Sewers  in  reply  to  an  inquiry  from  bim 
B  to  how  it  was  proposed  to  keep  the  treel  boxes  ventilated  so  as  to  pre- 
vent the  accumulation  of  explo  ive  ga  i  -  in  them.  Also  copies  of  corre 
pondence  between  thi  i  the  Commissioners  of  Sewers  and  the 

engineei  and  managei  of  the  City  of  London  Electric  Lighting  Company 
(Limited  relative  to  the  rontiguitj  of  the  high  and  low  pressure  mains  in 
the  street  boxes  and  po    ibledangei  therefrom  (vidt  Appendix  I.). 

(<:)  A  plan  of  the  i  Sty  ol  London  showing  in  red  the  route  of  the  main 
the  breaking  down  of  which  can  ed  the  a©  ident. 

d.     \ larged    plan  of  a   portion   of    Cannon  street,   showing    the 

posit i   the    treel  boxesa!  which  the  explosions  took  place. 

\   diagram    howing  the  connect between  generating  and  con- 
verting stat  i  "i    at  I  he  t  ime  of  the  lent 

(/.)  A  diagram  showing  thi   |     itiot  ■     iblet  in  the  switch  room 

at  the  generating    I  ''  ion  at  the   ame  I  ime. 

\  ,,;  u  ction  ol  b    treel  box  ol   the  Citj   ol   London   Elei  n  ii 

l  ,i|  htiug  I  ompauy    Limited  ,     I it  entry  of  high 

ire  and  I  ■-  pre    ure  conduit 
(/,.)  and    i.    Record    of  recori  I  (he  time  of  the 

howij n  ol   ' li"  Fault. 

i      \  plan  i  i   the  district  when       |  irred,  gi  ing  pat  ti  ulai 

of  pavement. 

i  havi  also  pn  '  '  on   ol  i  hi 

prim  ipal  point    >■  fei  ■  endix  IV.). 

1 1  v.  pplj  iii  use 

i  u  Electric  Ligl  l  imited        I 

,  i    i  |       ..    | 


mains  to  converting  stations,  which,  as  a  rule,  have  been  constructed 
underground,  and  from  these  a  low-pressure  supply  is  given  to  consumers 
by  distributing  mains.  The  supply  has  until  lately  been  given  from  two 
generating  stations,  one  at  Wool  Quay  near  the  Custom  House,  and  the 
other  at  Bankside  on  the  south  side  of  the  river.  These  stations  were  only 
intended  to  provide  temporarily  for  the  lighting,  and  a  large  permanent 
station  has  recently  been  conducted  at  Bankside,  aud  partly  equipped  with 
plant  aud  machinery.  The  operations  connected  with  the  transfer  of  the 
load  to  the  permanent  station  were  being  carried  out  at  the  time  the  acci- 
dent occurred. 

ffi  ntral  Account  of  Occurrences. 
It  appears  that  on  the  10th  ult.,  about  1  p.m.,  a  mare  attached  to  a 
brougham  belonging  to  Mr.  C.  Boutland,  of  21,  Cousin-lane,  Thames-street, 
E.C.,  was  turning  out  of  Cannon-street  into  Budge-row,  when  she  pitched 
forward  on  her  knees,  then  turned  on  her  side,  and  died  in  about  four 
minutes.  The  driver,  G.  Clark,  got  down,  aud  immediately  felt  an  electric 
shock  in  both  legs.  He  was  unable,  on  account  of  the  intensity  of  the 
shock,  to  touch  the  mare,  but  disconnected  the  traces  and  backed  the 
brougham  clear.  A  warehouseman,  uamed  James  Hutchins,  who  was  at 
work  in  Budge-row,  went  to  assist  ;  but  he  also  experienced  a  severe 
shock,  and  was  unable  to  approach  the  mare  closely.  Shortly  afterwards 
the  iron  lid  of  the  street-box  opposite  the  Liberator  Building  Society's 
office  was  lifted  about  2ft.  in  the  air  by  an  explosion,  and  thick  smoke 
issued  from  the  box.  According  to  one  witness  there  were  three  reports, 
each  accompanied  by  a  flash  of  blue  flame.  This  street-box  is  the  one 
marked  B  (vide  Appendix  IV.).  Two  witnesses  received  severe  shocks  by 
stepping  on  to  the  street-box  cover  on  the  opposite  side  of  Budge-row. 
Apparently  simultaneously  with  the  explosion  in  Budge-row  a  more  serious 
explosion  occurred  at  the  street -box  at  the  corner  between  Walbrook  aud 
Cannon-street,  west  side.  In  this  case  the  lid  was  blown  sufficiently  high 
to  be  shattered  by  its  fall,  and  the  paving-stones  in  the  vicinity  were  also 
dislodged.  Several  persons  were  injured  by  this  explosion  ;  in  most  cases 
the  injuries  received  were  only  trifling.  Two  persons,  however,  I  was  in- 
formed, were  unable  to  attend  my  inquiry  on  account  of  the  injuries  they 
had  received.  The  veterinary  surgeon  who  made  a  post-mortem  examina- 
tion of  the  mare  stated  that  all  her  organs  were  perfectly  healthy,  and  he 
could  not  account  for  her  sudden  death  otherwise  than  as  a  result  of 
severe  electric  shock. 

The  immediate  causes  of  these  serious  accidents  were  :  The  breaking 
down  of  the  insulation  of  a  high-pressure  main  in  the  street  box  at  the 
corner  of  Budge-row,  leading  to  the  formation  of  a  powerful  electric  arc 
between  the  outer  conductor  of  this  main  and  the  end  of  the  iron  pipe, 
forming  a  conduit  for  the  mains  under  Budge-row,  which  projected  into 
this  street-box,  aud  the  consequent  charging  of  this  pipe  to  a  dangerous 
extent ;  and  the  presence  of  gas  in  the  Electric  Light  Company's  pipes 
and  street-boxes  to  an  amount  which  formed  a  highly-explosive  mixture 
iu  the  street-box  at  Walbrook,  where  the  more  serious  explosion  occurred, 
the  gas  being  fired  by  the  electric  arc.  It  is  true  that  Mr.  Foulger,  on 
behalf  of  the  Gas  Company,  informed  me  that  since  the  accident  they  had 
tested  the  soil  in  the  vicinity  of  this  street-box.  and  had  not  detected  the 
presence  of  gas  in  it ;  but,  on  the  other  hand,  expert  evidence  was  given 
of  the  actual  presence  of  a  highly-explosive  mixture  of  gas  and  air  in  a 
neighbouring  street-box,  connected  with  it  by  means  of  several  pipes,  on 
the  19th  instant.  No  gas  was  detected  in  the  box  where  the  explosion 
occurred  at  this  test,  but  the  cover  of  an  intermediate  box  was  loose  at  the 
time,  thus  providing  a  meaus  of  escape  for  the  gas.  On  the  whole,  con- 
sidering the  nature  of  the  explosions,  the  fact  that  one  of  them  occurred 
at  a  distance  of  26  yards  from  the  electric  fault,  that  the  locality  was 
admitted  to  be  one  where  defects  in  gas  pipes  had  been  rather  frequent  in 
consequence  of  the  disturbance  of  the  subsoil  by  the  excavation  for  the 
completion  of  the  Inner  Circle  Railway,  and  that  DO  system  of  ventilation 
had  been  provided  by  the  Electric  Light  Company  for  their  conduits,  there 
can,  I  think,  be  no  doubt  that  the  explosions  were  due  to  the  firing  of  an 
accumulation  of  gas  in  the  conduits  by  the  electric  arc  formed  at  the  point 
where  the  main  broke  down. 

The  breakdown  of   the  main  was  the  consequence  of  a  careless  mistake. 
whereby  an  abnormal  electrical  pressure  was  brought  upon  the  outer  con- 
ductor, and  this  pressure  found  a  point  of  weak  resistance,  prol 
partial   abrasion   of   the  insulation,  where  the  main  was  Lent   to  enter  the 
pipe  leading    from    the   box.     The  existence  of   mechanical   injury   to  the 
insulation  is  almost  a  necessary  pi  -lulatc.  since  a  piece  of  main  containing 
the  fault,  now  in   my  possession,  shows  the  insulation   to  have  been  of 
ample  thickness  and  firs!  -class  quality,  and  it  should  easily  have  withstood 
the  maximum  pressure  to  which  it  was  on  this  occasion  subjected,    Indeed. 
1  am  informed  thai  il  bad  been  tested  with  a  much  greatei  pressure, 
The  mi  take  thai  was  made  was  as  follows :      rwo  new  mains  had  r 
been  laid,  one  from  the  generating  station  at  Bankside  to  Wat  ling-street 
converting  station,   the  othei    from    Bankside   to   Milk-street  converting 

station.     H  was  intended   to  connect    the  Watling-sl I   main  into  the 

new    witching  apparatus  provided  for  it  al   Bankside;  bul  the  end  of  the 

Mil,      treel    mam    was    put    in    by  mistake,  w  bile    the  end    of    the  Walling- 

treel  main  was  lefl  lying  on  the  outet  lead  coating  of  another  new  cable. 
The  end  of  this  mam  wa  ■  prepared  to  be  put  into  its  switi  b  pillar  and  was 
,,,,,    lealed  up,  as  otherwise  ii  Bhould   have  been,  and  the  inner  conductor 

,„,,  i  nave  in  vet  j  neai  U  is  contact  with  the  lead  coal  ing,  and  thus  by 

i  in-  iron  rai  I.   in  whi  h  the  i  able    were  Ij  ini  .  with  the  lead  .  oa.1 
,,,     everal  other  cables,  all  of  which  coatings  were  thoroughly  sou 
oeoted  bo  earth,     while  the  Watlin      treel   main  ws    lyina   in  thi    posi 
tion  instruction    wen     ant  to  the  foreman  of  the  tran    ormerdepai   a 

fgIm  Joseph  McMahon,  to  witohthepn     are  on  to  it  I theWatlini 

converting    I "      I     oon  a    he  did  rtedal  Bank 

.id,,  between   the  end  ol   the  innei  luctoi  ol  this  main  lying. as  above 

•  ■  tion  of 

tne  ,mi.i  .  ondw  bOI  "I1  "' '  mains,  to, mi  [b. 
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Now,  in  a  concentric  system  of  mains  used  for  the  transmission  of  alter- 
nating currents,  under  normal  conditions  the  outer  conductors  are  very 

nearly  at  the  potential  of  the  earth,  and  practically  the  whole  working 
pressure  exists  between  she  inner  conductors  and  earth.  But  a  con- 
aeotion to  earth  of  the  inner  conductors  tends  to  reverse  this  condition, 

and  raises  the  pressure  between  the  outer  conductors  and  earth.  The  inner 
conductor  of  the  Watling-street  main  may  have  been  absolutely  touching 
the  lead  coating  or  "dead  to  earth"  when  first  charged,  and  in  this  case 
the  pressure  between  outer  conductors  and  earth  would  have  been  raised 
to  the  full  2,000  volts  at  which  the  station  was  working.  When  the  arc 
started  iu  the  street-box  in  Budge-row,  however,  the  pressure  would  be 
probably  nearly  equal  on  the  inner  conductors  arcing  to  earth  at  Bankside, 
and  the  outer  conductors  arcing  to  earth  in  Budge-row. 

This  break-down  occurred  in  full  daylight,  so  that  the  load  on  the 
station  was  comparatively  light,  and  the  sudden  increase  of  current  was  at 
toticed  at  Bankside,  both  by  the  powerful  disturbance  it  caused  in 
the  telephone  at  which  the  engineer  in  charge  of  the  station  happened  to 
be  at  the  time,  and  by  the  peculiar  noise,  indicative  of  a  short  circuit, 
made  by  the  generating  machines.  Some  of  these  generating  machines 
were  at  once  switched  out  of  circuit,  and  the  abnormal  load  thrown  upon 
the  only  two  machines  left  running  caused  such  a  lowering  of  pressure  on 
the  whole  system  that  the  lights  are  said  to  have  gone  out  altogether.  The 
foreman  at  Watting  street  station  noticed  a  flickering  of  the  lights  shortly 
after  he  switched  the  new  main  on,  and  suspecting  that  his  action  had  in 
some  manner  occasioned  a  fault  he  at  once  switched  it  out  of  circuit.  This 
was  certainly  the  best  thing  he  could  have  done,  but   it  did  not  remove  the 


4.  How  was  it  that  the  surface  of  the  street  at  Budge-row  could  become 
bo  dangerously  charged  in  consequence  of  any  defect  in  the  electric  mains  : 
and  how  can  this  danger  be  removed  ' 

5.  Why  was  not  the  high  pressure  main  in  the  street  box  enclosed  in 
Btrong  tal  casing  efficiently  i tected  to  earth  as  required  by  regula- 
tion 7  (vide  Appendix  III.)  since  this  box  also  contained  low  pressure  con- 
ductors  I 

6.  Why  was  the  accumulation  of  gas  allowed  to  which  the  Company 
attributed  the  explosion,  and  which  they  have  themselves  proved  to  exist 
in  a  neighbouring  street  box  since  the  explosion  ' 

1.  The  facts  elicited  at  the  inquiry  with  regard  to  this  point  disclose  in 

my  opinion  great  negligence  on  the  part  of  some  of  thoe Brned.     It 

appears  that  the  two  new  mains  to  the  Milk-street  and  Watling-street 
converting  stations  respectively  run  side  by  side  down  Queen  street.  The 
pipes  to  contain  these  mains  had  been  laid  some  time  previously,  but  the 
mains  themselves  were  drawn  in  between  October  91  h  and  November 
7th  some  delay  having  occurred  during  the   progress  of  the  work  owing  to 

the  cables  not  being  ready,  and  to  alterations  in f  the  street  boxe  - 

The  mains  are  drawn  into  the  pipes  in  lengths  extending  from  one  June- 
tion  box  to  the  next,  the  ends  of  each  length  are  labelled  to  correspond, 
and  the  jointers  subsequently  effect  the  necessary  joints  at  the  junction 
boxes.  Owing  probably  to  some  obstruction  met  with,  the  pipes  between 
two  junction  boxes  in  Queen-street  were  to  some  extent  twisted  round  each 
other,  so  that  their  ends  occupied  different  relative  positions  at  the  two 
The  two  mains  were  drawn  in  at  the  same  time,  according  to  Mr. 


bo 


A.  Cook,  the  superintendent  of  cable  laying,  and  probably  in  consequence 
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fault,  since  the  electric  are  in  the  Budge-row-street  box  had,  of  course, 
rapidly  burnt  away  the  insulation  between  the  two  conductors  of  the  main 
and  established  an  arc,  or  short  i  ircuit,  which  still  continued  to  burn 
furiously,  melting  away  a  considerable  amount  of  both  conductors.  The 
engineers  at  Bankside  in  the  meantime  after  consultation  determined  to 
switch  off  mains  in  succession  until  the  fault  was  discovered,  and  by  this 
means  the  fault  was  removed  from  the  circuit. 

Explanation  and  <  'omment. 
Having  thus  given  an  outline  of  the  occurrences,  I  will  now  deal  more 
particularly  with  the  points  in  which  I  consider  the  Company  and  their 
officers  and  employees  were  to  blame  for  want  of  judgment,  carelessness 
and  inattention  to  the  regulations  imposed  by  the  Board  of  Trade,  and 
with  the  manner  and  means  by  which  any  repetition  of  such  an  alarming 
and  serious  accident  may  be  avoided. 

1.  In  the  first  place,  it  will  naturally  be  asked,  how  was  such  au  egre- 
gious mistake  committed  as  the  charging  of  one  main  under  the  impression 
that  it  was  another  I  Bearing  in  mind  that  the  pressure  was  one  dangerous 
to  life,  it  is  evident  that  the  consequences  of  such  a  mistake  might  easily 
have  been  fatal,  since  the  end  of  the  main  that  was  charged  might  have 
been  in  a  man'.-  hand  at  the  time  ? 

2.  Why  when  the  breakdown  had  occurred,  since  it  certainly  occasioned 
an  excessive  current  in   the  mains  affected,  were  these  mains  n 
uiatically  cut  out  of  circuit  ' 

3.  Why  in  the  absence  of  proper  automatic  disconnectors  were  there 
not  at  any  rate  .some  indicator,  to  .-how  the  disturbance  of  potentials  with 
regard  to  the  earth  and  the  tush  of  current  through  the  main  affected  : 
and  how  tar  might  such  indicator-  have  prevented  the  breakdown  or 
shortened  the  duration  of  the  dangerou-  condition 


of  the  twisting  of  the  pipes,  either  the  labels  were  wrongly  applied  on  the 
ends  of  the  cables  at  one  Bide  of  one  or  the  other  of  these  junction  boxes, 
or  the  jointers  jointed  ends  marked  "Watling-street"  and  "  Milk-street  " 
together.  There  is  a  direct  conflict  of  evidence  on  this  point  between  the 
foreman  in  charge  of  the  laying  and  jointing  respectively,  but  I  do  not 
think  it  is  necessary  that  the  Board  of  Trade  should  inquire  too  minutely 
into  the  question  of  the  exact  proportion  of  blame  to  be  borne  by  the 
various  subordinate  officials  of  the  company.  The  mam  fact  is  admitted 
that  between  this  point  ami  Bankside  station  and  in  the  station  itself  the 
main  to  Watling-street  was  labelled  Milk-street  and  vice  <  i  rta. 

It  is  not,  however,  si  i  surprising  that  such  a  mistake  should  have  occurred, 
considering  that  the  mains  were  not  laid  and  jointed  up  at  the  same  time, 
and  that  the  engineer  in  charge  had  not  apparently  given  very  close  per- 
sonal supervision  to  the  work,  as  that  one  of  these  mains  should  have  been 
charged  to  high  pressure  and  connected  into  an  electrical  circuit,  the 
electromotive  force  in  which  was  maintained  by  large  engines  and  dynamos, 
amounting  to  over  1,500  H.F.,  without  previously  identifying  the  main — 
that  is   to  say,  ascertaining  by  the  very  simplest   electrical  test — a  test 

thoroughly  undeist I  by  every  telegraph  linesman's  assistant,  that  one  of 

the  cables  brought  into  Bankside  was  in  connection  with  the  .able  in 
Watling-street  station,  and  whichof  the  two  it  was.  This  blunder  appears 
to  have  been  partly  due  to  a  misunderstanding  hot  ween  the  superintendent 
of  oable  laying  and  the  electrician  in  charge  of  testing,  but  principally, 
[  think,  to  the  i  made  a  report  that  the  Wattio 

was  good  without  having  ascertained  that  the  rough  test  of  insulation, 
which  was  theonly  test  he  had  taken,  had  been  really  applied  to  the  whole 
cable.     Had  he  taken  the  precaution  to  teel   thi     by  directing  the  distant 

ends  oi  the  main  to  be  i nected  together  bo.  as  to  pas .  a  i  urrent  through 

the  circuit  thug  formed,  the  wrong  labellinf    t  the  two  main   would  have 
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been  at  <>nce  discovered.  It  also  appears  to  me  that  in  a  matter  of  so 
much  importance  the  superintendent  of  cable  laying  was  too  easily  satis- 
fied that  the  main  was  correct  when  he  knew  that  only  a  rough  test  had 
been  made,  and  that  he  might  with  advantage  have  been  present  when  the 
in  'in  was  switched  on. 

2.  The  answer  to  this  is  that  the  fuses  inserted  with  the  object  of  pro- 
viding an  automatic  means  of  cutting  any  main  out  of  circuit  in  the  event 
of  a  breakdown  required  much  too  large  a  fusing  current  to  be  an  effective 
protection,  more  especially  since  under  the  system  of  Cross-connection  of 
converting  stations  at  present  in  use,  the  fault  will  draw  current  from 
each  end  of  the  main,  so  that  only  a  proportion  of  the  current  which  is 
doing  the  mischief  passes  through  either  fuse.  In  this  instance  the  main 
which  liroke  down  in  Budge-row  was  protected  at  each  end  by  fuses  calcu- 
lated to  act  with  700  amperes  passing,  and  it  was  practically  impossible  for 
the  generating  power  running  at  the  time  to  actuate  them.  The  reason 
alleged  for  the  use  of  such  large  fuses  is  that  up  to  the  present  time  the 
whole  supply  has  been  given  through  a  few  mains,  ami  any  failure  in  one 
■  if  these  mains  would  throw  an  excessive  load  on  the  others.  Fuses,  alcu- 
lated  on  the  normal  maximum  load  for  each  main  would,  therefore,  be 
insufficient  to  carry  the  increased  working  current  in  such  a  case,  and  a  total 
page  of  supply  might  result.  Since,  however,  the  maximum  current 
intended  to  be  carried  by  any  one  main  is  only  150  amperes,  I  consider 
thai  the  fuses  used  were  far  too  large,  even  from  the  point  of  view  that 
continuity  of  supply  was  the  first  consideration. 

The  proper  proportioning  of  fuses  does  not  appear  t"  me  to  have  received 
due  attention.  The  guiding  principle  seems  to  have  been  to  take  care  that 
they  were  so  large  as  not  to  cause  inconvenience  by  acting. 

It.  is  at  times  of  light  load  that  large  fuses  fail  to  act,  ami  I  am  of  opiuion 
that  it  would  Vie  a  desirable  precaution  on  all  large  mains  used  for  high- 
pressure  supply  to  use  a  small  fuse  for  light  loads,  and  switch  in  a  larger 
one  before  the  time  of  heavy  load.  Of  course,  a  reasonable  margin  must 
be  allowed  for  possible  unforeseen  demands  for  current,  and  inattention 
might  cause  some  trouble,  unless  the  switching-in  of  the  large  fuse  could  be 
provided  by  automatic  means:  but  the  small  fuse  might  be  arranged  to 
give  warning  when  the  current  began  to  exceed  its  capacity. 

While  on  the  subject  of  fuses  I  would  direct  attention  to  the  omission 
mii  the  charging  of  the  new  Watling-street  main  of  a  very  simple  precau- 
tion, which,  had  it  been  taken,  would  certainly  have  prevented  the  accident, 
viz.,  to  charge  the  new  main  in  the  first  instance  through  a  fine  fuse  wire. 
Had  this  been  done  the  moment  the  arc  started  at  the  other  end  of  this 
cable  the  pressure  would  have  been  cut  off. 

3.  The  observation  of  the  potentials,  with  regard  to  the  earth,  of  the 
two  sides  of  au  electric  supply  circuit  is  rarely  provided  for  by  electric 
light  engineers,  although  it  is  a  very  important  precaution,  more  especially 
in  the  case  of  high  pressure  systems.  Where  the  mains  consist  of  sepa- 
rately insulated  conductors,  the  occurrence  of  any  fault  of  insulation  is  at 
mice  detected  by  the  effect  produced  on  their  potentials,  and  the  insu- 
lation resistance  of  the  whole  circuit  can  be  obtained  at  any  time  without 
any  stoppage  of  supply  being  necessary  for  purposes  of  testing.  In  the 
I  case,  where  the  main-  arc  concentric  throughout,  and  where  the 
potential  of  the  outer  conductor  should  always  remain  neatly  the  same  as 

1 1 u  th.  any  i  ise  of  potential  on  this  conductor  must  indicate  a  fault  and 

a  dangerous  condition  of  the  circuits.  Such  a  rise  of  potential  must  have 
occurred  before  the  breakdown  in  Budge  row  took  place,  and  it  is  probable 
ihat  if  a  simple  indicator  of  such  rise  had  been  fixed  ai  Watling-street 
station,  ami  if  the  foreman  there  had  been  warned  that  it  was  an  indication 

,.i  danger,  to  I b  erved  when  any  unusual  operation  was  in  progress,  the 

of  would  have  been  avoided. 

Then,   again,   as  regards  the  current  indicators:   ll    appears  from  the 

evidence  that  the  engineers  at  Banksidewere  quite  in  the  dark  as  to  where 

the  unusual  current  was  passing,  aud  the]  had  to  resorl   to  the  expedient 

itching   nil'   mains    in    sucrcr.-imi   until    they   discovered  which  were 

affected.      Valual    i    timi    )   mid  havi    I laved   had    there  been  a  current 

indicator  foi  each  main  to  refer  to.     [  do  not,  however,  wish   i"  press  this 

i t  too  hard   as  the  new  switch  room  at  Bankside  was   al  the  time  in  an 

plete  state.    The  evidence  ol    the    tation  engineer  is  that  the  faulty 
,  ible  wa    cut  i  !  rding  voltmeter  curves  show  a 

duration  o!    L5  minute       1   think  with     uitable  indicatoi     and 

lii  '    been  cut   oul  within  one  minute,  and  had  thi    beer, 
done  lie  expl  i    1 1    '  ba\  e  i    cun  ed,  and  pos  ibrj    e\  en  I 

i  | I.,  hi  '  i ■  i.     hi  i' ' 
I    The  charging     f  th     urfacc    f  the  ground  resulting  in  the  death  of  a 
ii  identically  the 

1 1" t   the  a-  ■  idenl  al  Boui  nemouf  h  on  Jarni 

la  i    referred  to  in  inj  rcporl  dated  lanuari  20,  L894.     Here,  again,  there 

i7fl     in    i  In     case     52ft,    in   the 
■i   lati  walls  of  the  ion.  i  ion  boxes  at 

i  ."ii  end    md  not  iu  l  I  ,  1 1 ther 

f  Lhesi        i         I  he  tlepl Ii  ol  it"1  pipi     -  In     broi     levi 

fi  om  I  i  tin.  in  i  he  lloui  tic ul  Ii  casi   .     In  this 

.  .    i  i  lc<  I  food  |  en  t,  which 

might,  be  supposed  to  olTci   con  idcrablc  re  istance  to  the  pa    a  e  ol   au 

current  .  bill   Lhi    tveathei  bad  been  unusuallj  wel   i me  time 

be!   i '  1 1 '  "  !  i  iderlyin         icrete  were 

no  doubl   llibifiii   I'iv     aled   with   watoi     ind   i  lieii   i  • 

lied        ince  tl  ■■  h    '    idi  nl     i   l carried  oul   with 

-■  i  ho  in  tructoi 
riii      l  hnl  In «pei  iiui  I 

I'heresull 
mmunii  ited  to  the  II  i  Proceed 

F  which  I  a  1 1  .     i  hcj  fullj 

.  onfii  in  the  iricv   l  look  ul  the  n  ituii     f  the  Uourneinoutl 

he  h  ii  -e 


and  of  the  comparative  immunity  of  human  beings  is  fully  stated  in  the 
report  and  Paper  above  referred  to. 

To  remove  this  particular  danger  the  whole  system  of  iron  pipes  enclos- 
ing high-preBSure  mains  must  be  thoroughly  connected  together,  an  1 
additional  precautions,  which  are  detailed  below,  should  be  taken  to  pre- 
vent any  possibility  of  a  discharge  from  mains  to  pipes.  The  duty  of  pro- 
viding against  this  danger  is  distinctly  imposed  upon  the  Company  by 
regulation  8  oidt  Appendix  III.  ,  and  they  should  not  have  permitted  short 
lengths  of  pipes  containing  high  pressure  mains  to  remain  isolated. 

5.  1  consider  that  there  was  a  distinct  failure  to  comply  with  regula- 
tion 7,  ami  I  had  previously  brought  this  matter  to  the  notice  of  the  Com- 
pany. It  had  also  been  brought  to  their  notice  by  the  engineer  to  the  I  lily 
authorities  {vide  Appendix  1 1. 

It  happened  that  in  this  case  the  low  pressure  conductors  did  not  become 
dangerously  charged,  and  they  do  not  even  appear  to  have  been  damaged 
either  by  the  electric  arc  or  the  explosion,  but  the  strong  metal  eating 
would  probably  have  protected  the  cable  against  injury  to  the  insulation, 
and  even  in  the  event  of  a  breakdown  would  have  much  reduced  the  chance 
of  accident  by  making  a  metallic  connection  from  pipe  to  pipe  across  the 
street-box.  [fan  arc  had  been  formed  at  all  under  these  conditions  it  would 
have  been  a  much  smaller  one,  and  time  would  have  been  given  to  cut  ..fi 
the  pressure  before  the  arc  had  eaten  its  way  through  the  metal  of  the 
casing,  or  for  the  fuses  to  act,  had  they  been  sufficiently  sensitive. 

The  Company  now  propose  to  encase  the  high  pressure  mains  across  all 
street  boxes  by  wrapping  them  with  several  layers  of  stout  copper  strip 
continued  into  the  pipes  at  each  side,  and  this  precaution  alone  will,  in  my 
opinion,  considerably  reduce  the  risk  of  similar  accidents. 

6.  The  question  of  the  accumulation  of  gas  in  the  conduits  and  street- 
boxes  of  the  Electric  Lighting  Company  is  the  most  difficult  to  deal  with 
of  all  the  question  raised  by  this  accident.  The  danger  is  a  well-recognised 
one,  and  regulations  14  and  15  vidt  Appendix  III.  impose  upon  the  Com- 
pany the  duty  of  efficiently  protecting  their  conduits  and  street-boxes 
against  such  accumulation.  That  this  duty  had  not  been  adequately  per- 
formed had  been  forcibly  demonstrated  by  several  previous  explosions,  of 
which  particulars  are  given  in  the  reports  marked  (a  .  <  hie  of  these,  the 
double  explosion  on  January  8th  last,  was  investigated  by  me,  and  the 
Board  of  Trade  called  the  attention  of  the  Company  to  the  fact  that  they 
were  not  adequately  complying  with  regulation  15.  The  Company  there- 
upon informed  the  Board  of  Trade  that  they  were  maturing  a  scheme  of 
ventilation  for  their  conduits.  At  this  inquiry,  however,  it  appeared  that 
no  means  of  ventilation  has  as  yet  been  provided.  What  has  been  done  is 
to  keep  two  men  constantly  employed  inspecting  street-boxes  and  report- 
ing any  accumulation  of  gas.  These  reports  have  been  forwarded  to  the 
Gas  Light  and  Coke  Company,  and  in  many  cases  the  information  thus 
supplied  has  enabled  leakage  of  gas  to  be  detected.  Since  the  accident 
the  number  of  men  employed  in  opening  street -boxes  has  been  increased 
to  12. 

It  certainly  appears  that  up  to  the  time  of  the  occurrence  of  the  recent 
accident  the  Company  had  not  displayed  sufficient  vigour  in  dealing  with 
this  very  iui]  ortant  matter  :  but  it  must  be  admitted  as  some  excuse  that 
there  is  at  present  some  diversity  of  opinion  as  to  how,  in  cases  where  the 
soil  is  heavily  charged  with  gas  by  leakage  from  the  gas  pipes,  it  can  be 
best  prevented  from  accumulating  in  the  conduits  of  the  electric  lighting 
companies.  Thus,  at  the  present  inquiry,  Mr.  D.  Cook,  on  behalf  of  Ihe 
Electric  Lighting  Company,  gave  particulars  of  a  scheme  of  thorough 
ventilation,  which  they  were  prepared  to  adopt,  while  Mr.  Foulger,  who 
appeared  on  behalf  of  the  Gas  Light  and  Coke  Company,  stated  that  in 
his  "pinion  this  Bystem  of  ventilation  would  be  dangerous,  and  Gen. 
Webber  gave  it  as  his  view  that  the  pipes  and  conduits  should  be  plugs,'..! 
at  each  street  bos  to  prevent  percolation  of  gas.  thus  making  thorough 
ventilation  impossible.  The  Companj  have  a  very  extensive  network  of 
pipe-  occupied  with  their  own  mains,  ami  they  have  also  numerous  spare 
pipes  laid  in  communication  with  the  same  strei  t-boxi  .  and  intended,  1 
understand,  to  accommodate  telephone  wires.  The  whole  length  of  their 
pipes  ami  couduil    i  ft  eeds,  I  am  informed,  700  nub  -. 

[amy  opinion  i    j   tern   of  thorough  ventilation  of  all   - 
natural  oi  forced  draught    hould  be  provided,  and  in  addition  everything 
i     hould  be  done  to  prevent   the  entrj  ol  the  gas  by  making  the 
idi     and  bottom  Also  the  ah  caj ...  ttj  of  thi  -c  boxes  should 

by  filling  them  with  incombustible  i 
At  the  same  time  the  ispectiou  should  be  continued, 

and  immediate  notii  e  of 
pany,  who  appi  ir  total  isonable  altitude  in  the  matter,  and 

ed  through  Mr.    Foulgei    their  desire   to  render  all   the  a 
possible  toward    the  |  13  fui  thei   1  spin  ions,     In  Ihe 

vi ■■in  11 11.     pipe     i'  '•  the  possibility 

ii    ii   n;  the  ■   pipi        li  tin  \  are  al  la.  bed  to 
ie  1  up  above  all  windows,  and  if  they 
are  erected  iu  tl  1        In  I        !  east  81 

gi  ound, 

So  fai    I   have  dealt   withthcii id  if  the  accidents  and  the 

mistak ad'    but  it  i     I  bhinl   desil  iblc  al    1  to  draw   attention  to  the 

1...  1  thai  the  work  ol  Ihe  olfl  is  lately  1  irried 

out  undi  r  very  d 

with  1  wo     c  .  died      Pioneei        tal  ioi    .  and    havi    ei I   and 

e  juippod  the  ne  1     em  1  .nor,    tation    \\    Bn 

.  ffi'  101. 1  ii  in. .  1  the  '  ipidrj  im  rea  in  ;  di  1  ai  In  this 

i  1  ower,  and  thi 

however,  the  sta  befor uch  of  Ihe  plant   had  even 

tested,  1  n.  ol  ci.  I.  pa.  1  foi   if 

studied  by  ill who  « 
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the  operations  i  mnected  with  the  transfer  of  the  load  had  to  be 
.•tit  without  interfering  with  the  continuity  of  the  supply,  and  al  the  aame 
time  the  system  of  distribution  mains  ded  to  and  remodelled, 

It  i-  i  ertain  that  in  this  transition  stage  risk  were  run —  risk  ti>  the  appa- 
ratus, risk  i"  the  employ,  a  of  the  Company,  and,  as  has  been  practically 
d<  monstrated,  n-k  to  the  public,     Here,  I  think,  we  have  the  real  element 

h  may,  if  not  properh  guarded  again  I    oce tea  more 

serious  accidents.  The  same  unfortunate  experience  has  been  the  fate  of 
other  electrio  lighting  companies.  More  especially  are  companies  using  a 
high-pressure  -■■  o  become  involved  in  the  difficulties  of  a  1 1  in 

ile  to  Btarl  with  a  very  small  capital  expendi- 
ture, ami  yet  carry  the  supply  over  a  large  district,  pii  king  up  a  cusl 
i  l  there,  while  with  low  pressure  this  is  impossible. 

1  will  now  summarise  the  precautions  which   should   !"■   taken   by   the 

"\-  t.i  prevent  a  recurren be  accidents  which  form  the  subject 

!•[  this  inquiry. 

1.  In  the  first  place,  greater  i  are  is  necessary  in  t lie  testing  and  identifi- 
cation of  new  cables  before  c  mne  iting  them  to  the  high-pre  sure  lystem 

2.  Every  new  cable  should  be  connected  to  the  charged  system  in  the 
first  instauce  through  a  fine  wire  fuse,  to  be  kept  in  circuit  for  at  least 
two  hours  before  any  working  current  is  passed  through  the  cable, 

3.  Prompt  action  of  the  safety  fuse-  should  be  secured  by  properly  i  r  I 
portioning  them  to  the  working  currents,  and,  if  found  practicable,  by  the 
use  hi  more  sensitive  fuses  at  times  of  light  load. 

4.  The  interconnecting  mains  between  converting  stations  should  he 
kept  out  of  circuit,  except  where  in  any  i  ise  thej  may  he  absolutely 
necessary  to  maintain  the  supply,  so  that  in  t lie  event  of  a  breakdown  of  a 
main,  current  shall  not  be  supplied  to  the  fault  from  both  ends,  thus 
rendering  the  action  ol   the  safety  fuses  uncertain. 

5.  Suitable  indicators  should  he  provided  at  the  generating  and  convei 
ing  stations  of  the  current  passing  in  each  main  and  branch  connection, 
and  especially  of  the  pressure  between  the  outer  conductors  and  the  earth, 
unless  the  Company  prefer  to  provide  against  the  possibility  of  this 
pressure  becoming  large  under  any  conditions  by  making  an  efficient 
connection  of  all  the  outer  conductors  to  earth  at  the  generating  station. 
Of  course  this  can  only  be  done  with  the  approval  of  the  Hoard   of  Trade 

and  the  concurrence  of  the  Postmaster-General.     This  approval  nas  I n 

already  obtained  by  the  London  Electric  Supply  Corporation  ami  several 
other  companies  using  concentric  cables.  Such  an  earth  connection  seems 
so  tar  tn  bat  e  had  no  ill  results,  and  it  is  certainly  of  great  value  in  the 
interests  of  the  public  safety. 

6.  All  high  pressure  mains,  where  they  pass  through  street  boxes,  should 
be  enclosed  in  Btrong  metal  casing  extending  to  sune  distance  into  the 
pipes  at  each  side,  so  that  the  whole  length  of  main  shall  be  enclosed  within 
metal  which  is  in  connection  with  earth  throughout  its  length. 

7.  Accumulation  of  gas  should  be  prevented  by  thorough  ventilation,  by 
making  the  rides  and  bottoms  of  street-boxes  impervious  to  gas,  and  by 
filling  up  the  boxes  as  tar  aspracticable  with  incombustible  material. 

8.  Fiually,  while  the  <  lompany's  arrangements  for  generation  and  distri- 
bution are  still  in  a  transitional  stage, and  while  new  and  untried  apparatus 
has  tn  be  brought  into  use,  the  very  greatest  care  and  the  closest  possible 
supervision  are  necessary.  There  is,  I  think,  reason  to  hope  that  the  Company 
have  now  nearly  completed  the  task  of  getting  their  system  into  proper 
working  order,  and  if  the  precautions  I  hue  specified  above  are  thoroughly 
carried  out.  I  do  nut  consider  that  there  will  be  any  further  cause  for 
anxiet-j  a-  regard-  the  public  safety. 


APPENDIX   I. 
Explosions  in  Electric  Tube-Soxes  in  Pu!>/^    ■■ 

of  Loudon  Police,  November  14,  1891. 
>      i   ■  r  14.  1892. — 8:55  p.m.     Great  Tower-street.     No  person  injured. 
lary  8,  1894. — 10:5  a.m.    St.  Paul's  Churchyard.    No  person  injured. 
January  8.  1894. — 10:5  a.m.       Ludgate-hill,  by  Creed-lane.      Youth  in- 
jured taken  to  St.  Bartho    mi     '    Hospital     removed  home  suffering  from 
shock  to  system. 

\l  ir  h  1  I   18  14.     B  p  •  heap  ide.     No  person  injured. 

November  10,1894. — 1:20  p.m.      I  by    Pudge-row.      Six 

persons  injured,  and  horse  attached  to  brougham  killed. 

i  i.    M.M    I    I 

I don  Police,  L4,  1894. 

P.C.   777)  Carter  reports  that   at  8:5b  p.m.   In  'hat  an 

explosion  of  gas  ha-  just  occurred  in  the  electric  lighl  manhole  o 
No.  17,  Great  Tower-street,  whereby  the  iron  frame  and  -tune  covering  to 
kid   manhole  was  destroyed.     Also  Th  I  ad  (40),  No.  87, 

Kldertmi-r  i  el.  Bermondsey,  who  was  passing  at  the  time,  complained  of 
being  injured.     The]  him  to  Guy'    Hospital, 

wbeie  he  was  seen  by  the  house  surgeon,  who  -aid  he  was  suffering  from 
-hock,  and  discharged  him.  At  the  time  of  the  explosion  some  workmen 
in  the  employ  of  the  Gas  Light  and  Coke  Company  were  engaged  seeking 
for  an  escape  of  gas  a   few  yards   from   the  -aid    i  .  e   it    was 

supposed  the  gas  accumulated,  and  was  exploded  by  the  electric  current. 
Signed]        Chables  Matthews,  Acting  station- 1  n 

(Siglie  1  l!. 


'     ,  \j  of  /.'-,-■      '      '■'  '«';  ' 

i  it \  of]  l  i.  1894. 

P.i'.   504)   Head  n  1 0:5 

belonging  t"  t.,,.  i  :ity  of  Lond'  nEl     trie] 
of  3.  St.   Paul's-churchyard  ,  blowing   tin  .into  the  air. 

The  police  constable  r  m <1  then-  u     p.i 


per.-on  in  charge  at  the  above  I  nl  men 

to  take  charge  ol  it.     Witni     ed  by  the  police-constables,  and  I'.  II.  Bacon 

ill',    ami   I'.   Vl  ills,   Ni.    I  I     I  .-..I  ■■  itc-hill. 

M  "  I'-1  '■  (438    Robinson  n  pot  I    I  hal  at  L0:5  a.m,  in  i    plo  i  n u  red 

in  the  i'  ove  i  'ompanj  -it  the  corner  ol  I  Ireed  I 

11  the  '  ovei   of  the  box  and  l  lhai  le     v.  h,  aged  17, 

clerk.  No.  33,  Angus  street,  New  Ct distance  into  the  air.     The 

polii  e  constable  conveyed  Nash  in  hospital  cat  t  No.  15,362  to  St.  Bartho 

Ion ii-w's  llo-pital.  where  he  was  examined  by  the  house  sure ,  who     tid 

he  was  suffering  from  shock  to  the  system  and  advised  the  ] 

to  ac  omp  my  him  home,  which  he  did   pi  r  rail,   Nash   pi  | 

P.C.    168   Thorp  remained   bj  the  box  till  the  arrival  of  the  Compan 

men,  who  were  informed  as  above.     In  each  ca       there  wo     an  < 

P.C.     181    Mawbj  was  sent   to  inform  the  Gas  Company  at  146, 
i  -       el]  load,  who  sent  men  to  take  charge  of  it. 

Witnessed   bj   Frederick   G.   Harris,   No.  63,   Lewisbam  High-road,  but 
nol  by  police-constable.     The  explosion    are  supposed  lo  have  been  caused 
i  he  Elect  ric  Light  <  lompanj  '■•  h    [es. 
(Signed)        Geo.   Palmer,  Chief  Inspector  Western  District, 

i '  py  of  Report,  dated  March  1 1 .   ' 
Gas  Explosion. 
City  of  London  Police,  November  13,  1894. 
P.C.    10    Phipps  reports  that  at  8  p.m.  the  lid  of  an  elei  trie  tube-box  in 
the  Footwaj  oppo  ite  No-  133,  I  Iheapside,  belonging  to  the  City  of   Loudon 
Eld  trie  Lighting  Company.  Mew  up  with  a  loud  report  ;   P.C.   o70    Latter 
remained  in  chai   e.  and  the  police-constable  sergeant  informed  Mr.  Bryce, 
engineer.  Bankside.    He  -cut  two  meu.  who  examined  the  box  and     , 
explosion  was  caused  by  an  accumulation  of  foul  gas  in  the  box,  replaced 
lid,  and  thanked  the  police  for  informing  them. 

Signed)         S.   M.  Husking,  Chief  Inspector,  Central  District. 


The  Brush  Electrical  Engineering'Company  (Limited), 

Belvedere-road,  Lambeth,  London.  February  25,  1891. 
Dear  Si i; :  In  reply  to  your  inquiry  of  the  23nl  in-t..  as  to  how  we  pro- 
pose to  keep  our  junction  and  service  boxes  ventilated  so  as  to  prevent  the 
accumulation  of  explosive  gases  in  them,  I  beg  to  submit  our  prop  it 
follows  :— The  lids  of  the  junction-boxes  to  be  made  air-tight  by  means  of 
a  yarn  and  tallow  gasket.  The  pipes  or  conduits  to  be  made  perfectly  air- 
tight. The  ends  of  all  conduits  to  be  plugged  except  the  one  leading  to 
the  nearest  lamp  standard.  The  lamp  standard  to  be  perforated  near  the 
top  bo  i  reate  an  upward  draught,  which  will  keep  the  box  perfectly  free 
from  gas. —  1  am,  dear  Sirs,  yours  faithfully, 

The   Brush    Electrical   Engineering  Company  (Limited. 
(Signed)     JOHN  RaworTH,  Superintending  Engineer. 
Henry  Blake,  Esq.,  Principal  Clerk,  Sewers  Office,  Guildhall,  E.C. 


The  Laiug.  Wharton,  and  Down  Construction  Syndicate  (Limited), 

82a,  New  Bond-street,  London,  February  27,  1891. 
I  Mai:  SlB,  — Referring  to  your  letter  of  the  23rd  instant  in  regard  to  the 
ventilation  of  our  service  boxi  -  and  manholes,  we  now  beg  to  inform  you 
thai  ive  propose  providing  against  an  accumulation  of  gas  in  the  boxes  by 
sealing  up  the  ends  of  the  pipes  and  conduits  and  making  them  air  tight. 
and  !'\  can  i  ing  up  into  the  lamp-post  a  tube  from  the  box  to  serve  as  a 
ventilating  shaft,  an  nutlet  for  gas  being  made  at  the  top  of  the  post.— 
We  are,  dear  Sir,  your  obedient  servants, 

The  Laing,  Wharton  and  Down  Construction  Syndicate   Limited  , 
(Signed)     C.  J.  Whahton. 
Henry  Blake,  Esq.,  Principal  clerk,  Sewers  Office,  Guildhall,  E.C. 


Engineer  and  Surveyor's  Department,  Guildhall,  E.C. 

September  18,  1894. 
Dead  Sib,  The  inspector  of  the  electric  lighting  works  has  drawn  my 
attention  to  the  contiguity  of  the  high  and  low  tension  mains  in  many  of 
the  street  boxes  in  the  City,  and  as  there  is  some  risk  of  the  low  tension 
calihs  being  dangerously  charged  by  the  high  pressure  arc  leads,  I  shall  Lc 
glad  if  you  will  give  the  matter  your  attention  with  the  view  to  tie 
iied.     VTours  truly,  (Signed)  D.J.  Ross. 

1 1.  Cook.  Es,!.  . 

1  and  2,  Ore.il   \\  in,  he-tor  street,  London,  E.C. 

19th  September,  1894. 

Dear  Slit,— I  am  in  receipt  of  yours  of  the  18th  instant,  drawing  my 

attention  to  the  contiguitj  of  the  high  and  low  tension  mains  in  many  of 

1  boxes.     The  matter  is  constantly  before  us.     Some  time  ago  I 

-1  with  Major  Cardew  of  the  Board  of  Trade,  who  has  several  times 

inspected  the  boxes,  thai  the  high  and  low  ten  ill  be  separated 

I  in  the  boxes.     This  shall  be  done  as  soon  as  the  work  of  drawing 

in  cables  is  completed,     [n  the  meanti thi  lightest  danger 

of   the  high  tension  current  getting  into  the  low-tension  cables.     All  our 

1  class  manufacture,  of  the  highest   insulation  resis- 

frequently   tested.     You   need    not,  therefore,   have   the 

'  f  danger. — Yours  faithfully, 

The  City  of  Lou, l on  Electric  Lighting  Company,  Limited, 

k,  L.  and  M. 

D.  J.  P         ' 
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THE   EUSTON-ROAD  EXPLOSION. 

MAJOR  CARDEWS  REPORT. 

I  have  the  honour  to  report  that,  in  accordance  with  your  instructions, 
T  held  an  inquiry  on  the  10th  inst.  as  detailed  above.  The  inquiry  was 
held  in  the  St.  Pancras  Vestry  Hall.  Prof.  Robinson,  the  consulting 
engineer  to  the  Vestry  of  St.  Pancras,  represented  the  Vestry,  who  are 
the  owners  of  the  electric  light  conduits.  Mr.  Kassett  Hopkins  and  Mr. 
Gunyon  represented  the  London  County  Council,  and  Mr.  Foulger,  engi- 
neer to  the  Gas  Light  and  Coke  Company,  represented  his  Company.  I 
attach  a  transcript  of  the  shorthand  writer's  notes  of  the  evidence  given 
at  the  inquiry.  I  also  append  to  this  report  a  return,  furnished  by  the 
metropolitan  police,  of  previous  explosions  which  have  occurred  in  con- 
nection with  the  system  of  electric  lighting  mains  laid  down  by  the  St. 
Pancras  Vestry. 

The  supply  of  electrical  energy' for  lighting  and  other  purposes  in  this 
district  is  provided  by  the  St.  Pancras  Vestry,  who  are  the  undertakers 
under  the  St.  Pancras  Klec trie  Lighting  Order,  1883.  The  greater  portion 
of  their  system  of  mains  consists  of  bare  copper  strip,  supported  on  porce- 
lain insulators,  fixed  about  6ft.  apart  with  intermediate  distance  pieces  in 
a  conduit  which  in  general  is  constructed  of  brickwork  and  cement  con- 
crete ;  but  in  portions  at  road  crossings,  or  at  places  where  sufficient  depth 
is  not  obtainable  to  suit  this  construction,  the  conduit  is  formed  by  means 
of  a  cast-iron  pipe  8in.  in  diameter.  At  intervals,  which  vary  according 
to  the  requirements  of  the  locality,  street  boxes  or  chambers  have  been 
made  giviDg  access  to  the  mains  for  purposes  of  jointing,  testing,  &c. 
These  are  formed  of  brickwork  in  cement,  and  are  closed  in  the  usual  way 
with  an  iron  cover  filled  in  with  York  stone.  These  street  boxes  are  gene- 
rally of  considerable  internal  capacity  and  allow  of  a  man  getting  into 
them  to  effect  cross  connections  or  other  operations  on  the  mains.  The 
mains  are  laid  on  the  three-wire  system,  and  consist  of  a  positive,  a  nega- 
tive, and  an  intermediate  main,  the  pressure  between  the  positive  and 
negative  mains  being  rather  over  200.  and  that  between  either  and  the 
intermediate  main  rather  over  100  volts. 

General  Account  of  Explosions. 
It  appears  that  at  12  midnight  on  the  29th  ultimo,  P.C.  James 
Diprose,  436  D,  was  on  duty  at  the  corner  of  Gower-place  and  F.nds- 
leigh-gardens,  and  heard  the  report  of  an  explosion  in  the  direction  of  the 
Euston-road.  Immediately  afterwards  a  second  explosion  occurred  at  the 
corner  of  Endsleigh-gardens  and  Euston-road.  which  he  witnessed,  and  he 
saw  the  cover  of  the  street-box  at  this  corner  projected  about  20ft.  into 
the  air.  This  cover  was  afterwards  found  to  have  been  broken.  A  few 
yards  to  the  westward,  along  the  Euston-road,  he  found  the  cover  of 
another  street-box  displaced  about  8ft.,  and  beyond  this  again,  for  a  dis- 
tance of  30  yards,  the  pavement  had  been  raised  over  the  electric  conduit 
by  about  2iu.  Two  men,  Charles  Govier  and  David  Petrie,  sustained 
injury  by  these  explosions.  The  former  attended  the  inquiry,  and  stated 
that  they  were  walking  together  along  the  Euston-road  when  the  first 
explosion  took  place  ;  he  saw  a  flash  in  the  ground,  was  hurled  into  the  air, 
and  came  down  on  his  back.  He  struggled  to  his  knees,  when  the  ground 
heaved  up,  probably  from  the  effect  of  the  second  explosion,  and  he  was 
thrown  into  the  gutter,  t  III  getting  to  his  feet  he  found  Petrie  in  a  dazed 
condition,  clinging  to  the  railings.  They  were  assisted  to  the  University 
Sospital,  where  their  injuries  were  attended  to,  and  they  were  able  to 
leave  in  a  short  time.  The  house  surgeon's  report  was  stated  to  be  to 
the  effect  that  Govier  had  sustained  a  bruise  in  his  side,  aud  Petrie  a 
prained  ankle — both  mild  cases. 

\rcoiding  to  the  evidence  ,,i  Mr.  I'.ar.ni.  the  chief  engine,.,  in,l  manager 
oi  the  St.  Pancras  Electric  Lighting  Station,  and  from  my  own  inspection, 
1  Bud  that  the  street  l, mms  in  which  the  explosions  occurred  wu-e  num- 
bered 26a  and  27.  They  are  about  10  yards  apart,  and  the  conduit  be- 
tween them  is  an  8in.  iron  pipe.  The  upheaval  oi  pavement  took  place 
west  of  No.  Z6a,  where  the  brickwork  and  cement  conduit  is  in  use,      tfo 

was  apparent  above  the  iron  pipe.     I  had  the  whole 
length  of  this  pipe  exposed  to  view,  as  it  appeared  to  mc  that  possibly 

electrolytic  action  might  havi   1 i  in  progres    from  a  connection  between 

f  the  main    and  thi     Uorl  length  of  pipe,  and  that  this  might  have 

damaged     ervice   pipi     or  mains  of  gas  or  watet  in  inn liate  proximity, 

Then    n     howi    er,  n f  any  such  action.    The  brickwork  conduit 

bad   been    i u  lj   damaged    the   top  being  mostly  shattered,  and  the 

bottom  cracked   to  n  con  iderablc  extent.     The  length  oi  the  portion  so 
ml   30  yard  .     The  whole  of  thi     wa     opened  up,  and   I 

lo  eh.    in  pei  ti  tl    tl Im  toi      In ,i,i    not    di  i  ovei     urj     i   n 

electrob  I  I  li  r  short,  circuit 

1  I    the  e  comlui  t pi  u  tii  illj   iu  n 

rat  laid 

a  inert  ....  i.r 

ndui  tot  ;  ill     ■  e    di  I  in.  tlj  d  u  i]    and  no  doubt  would  i  auee 

in  the  •  tendency   to  the  fot  m  itioa   ol   thi 

im  rti  bat hi   i  lie  case  of  ban  lighting 

.nne, .is  has  Keen  observed   in  several    previous  b,     The  in 

'  'i  "i  the  in  iei  ,  Mr.  Thorns  .  tl u( 

don,-     ill     |   ■ 

ohms  for  the  m  111  foi  the  one,  mediate  n 

length  oi  LI  ><  I 

i  . 
report  on  lin     banded   to  mc  bj  the  oh  i 

which   M    ippeai     I  hat  in   Maj  and  June   lost    yeat    I  tie  in  ulal  i i   i  he 

i  'i  lie  i  ii  i  mi  i 

160  and  even  80  ohms,  while  iu  othei   pari  j      .-.    ii 
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is  in    nee,  hox  No,  27,  iii  whii  li  these. 
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of  gas  in  a  neighbouring  street-box,  No.  26,  on  the  30th  ultimo,  and  also 
on  the  31st,  when  he  drew  the  attention  of  Mr,  Gunyon,  engineer  to  the 
1, en, Ion  County  Council,  to  the  smell,  who  also  perceived  it.  Edwin 
Benyon,  an  electrical  jointer  in  the  employ  of  the  Vestry,  also  smelt  gas 
in  No.  26  immediately  after  the  explosion. 

It  appears  that  the  street  boxes  are  systematically  examined,  for  the 
presence  of  water  or  gas,  at  intervals  of  from  four  to  six  days,  and  that 
gas  was  reported  in  No.  27  on  the  13th  ultimo.  On  the  other  hand,  both 
No.  26a  aud  No.  27  had  been  examined  on  the  28th  ultimo,  probably  about 
36  hours  before  the  explosions  took  place,  and  were  found  free  from  gas, 
and  Mr.  Foulger,  the  engineer  to  the  Gas  Light  and  Coke  Company,  stated 
that  the  tests  made  by  his  company  since  the  explosion  had  failed  to  indi- 
cate any  leakage  of  gas  in  the  neighbourhood  ;  nor  could  I  detect  any  smell 
on  the  31st  ultimo,  or  on  the  day  of  the  inquiry.  Since  the  inquiry,  how- 
ever, Mr.  Foulger  has  informed  me  that  a  4in.  main  was  found  to  be  leak- 
ing on  the  9th  instant  near  the  entrance  to  the  London  and  North- Wes- 
tern Railway,  Eustou-square,  and  from  information  received  from 
the  Vestry  it  appears  that  the  position  of  this  leak  was  about  80  yards 
from  the  electric  light  conduit.  The  electric  lighting  officials  admit  that 
they  frequently  discover  accumulations  of  gas  iu  their  street-boxes,  and 
the  return  furnished  by  the  police  gives  particulars  of  six  explosions,  all 
of  which  were  probably  caused  by  the  firing  of  an  explosive  mixture  of  gas 
and  air,  in  connection  with  the  electric  lighting  mains  in  St.  Pancras. 

It  has  been  suggested  that  in  the  particular  ease  now  under  considera- 
tion the  explosive  gas  was  derived  from  the  sewers,  but  I  do  not  think  this 
at  all  a  probable  explanation.  Mr.  Foulger  suggested  at  the  inquiry  that 
the  gas  might  have  been  hydrogen  generated  by  electrolytic  action.  This 
is  certainly  a  more  tenable  proposition,  and  I  took  care  to  examine  the 
conduits  and  conductors  for  any  material  evidence  which  might  support  it. 
No  trace  of  such  action  was,  however,  discoverable. 

After  careful  consideration  of  the  evidence  and  of  my  own  investiga- 
tions I  am  of  opinion  that  the  explosions  were  caused  by  the  firing  of  a 
mixture  of  coal-gas  and  air  by  an  electric  spark. 

I  accouut  for  the  presence  of  the  coal-gas  by  leakage  from  the  mains  of  the 
Gas  Light  and  Coke  Company  at  one  or  more  points  in  the  vicinity  of  the 
electric  light  conduits  ;  percolation  of  the  escaped  gas  aloDg  the  lines  of 
gas  and  electric  mains,  which  are  parallel  and  in  close  proximity,  where 
the  soil  has  beeu  frequently  disturbed  ;  and  entry  into  the  electric  con- 
duits and  boxes  wherever  small  openings  may  exist,  which,  from  the  con- 
struction and  materials  used,  will  certainly  be  the  case  at  many  points. 
The  gas  would  naturally  percolate  into  the  open  space  provided  by  the 
electric  light  conduit,  and  this  would  be  facilitated,  to  some  extent,  by  the 
small  amount  of  heat  produced  by  the  electric  current  in  the  mains.  It  is 
probable  that  since  the  general  adoption  of  wood  pavement,  and  other 
forms  of  pavement  which  prevent  the  escape  of  gas  from  the  soil  directly 
into  the  open  air,  the  danger  of  its  percolating  into  underground  chambers 
has  beeu  materially  increased. 

The  means  provided  by  the  Vestry  for  the  immediate  escape  of  any  gas 
from  their  conduits  are,  in  my  opinion,  totally  inadequate  ;  and  even  a 
slight  leakage  of  gas  into  the  conduits  would  be  likely  to  accumulate  until 
the  proportion  of  gas  in  the  air  reached  that  necessary  to  form  an  explosive 
mixture. 

The  occurrence  of  an  electric  spark  was.  I  think,  probably  a  result  of  the 

formati f  the  salt  incrustation  on  the  insulators  as  mentioned  above. 

This,  no  doubt,  acts  to  some  extent  as  a  conductor,  and  if  a  piece  break 
away,  a  small  spark  would  very  likely  be  caused.  There  are  many  Other 
ways  in  which  an  electric  spark  might  have  originated,  espei  i ally  with  this 
system  of  mains  ;  Inn  from  my  examination  I  think  the  cause  suggested 
above  the  most  probable,  li  is  true  that  at  about  the  time  of  the  explo- 
sions the  electrician  on  duty  at  the  generating  station  observed  a  momen- 
tary fall  of  pressure,  which  probably  indicated  a  sudden  rush  of  current 
la^tiii":  for  a  very  short  time  ;  but  1  am  inclined  to  consider  this  occur- 
rence a  an  effect  rather  than  a  cause  of  the  explosions  since  I  could  find  no 
trace  of  any  electric  arc.  li  is  possible  that  the  intensely  heated  gases  of 
the  explosions  may  have  allowed  of  the  passage  of  a  considerable  current, 
and  a  number  of  partially  conducting  bridges  of  solid  materials  ma}  also 
have  been   formed  during  the  progress  of   the  explosion  conned n 

op| itely  charged  mains. 

I  L  \  ii  of  St.  Pancras  should  lose  no  time  in  removing  the  two 
existing  cau  ies  of  danger  which  I  have  indicated  above,  viz..,  the  possibility 
ol  hi  accumulation  of  coal  gas  in  their  conduits,  and  that  oi  the  occurrence 
of    ii  i  lectric  spark  at  their  bare  conductor  main  . 

This  lystem  of  mains  and  conduits  was  selected,  1  believe,  mainly  for 
economical  reasons,  and  no  doubt  it  hit    advantage    in  thi    respect ;  but 

'l i   mil  il  adi  ml  ige    I   not    be  reaped  at    i  he  expense  i  I   i  he 

:   the   public  using   the  Btreel       Tin   Ve  trj  were,  I  understand, 

i,i         i  i  hich         "Mr,!  oi 

box  in  Endsleigfa     irden    -lee  to  the  position 

of  the  recent   explosions,  to  <  tem  of  efficient  ventilation 

i  this  aci  id, -,ii ,  whii  h  was  forwarded 

to  the  Vestrj  i,,\  the  Board  ol    I      le,  I       o  advised  this:  and  further 

recommended  that  where  possible  two  imall  chambers  should  be  substi 

Btituted  for  the  lai  [e  one   at   present   muse  and  that   the 

low   insulation  ve  main,  which  was  then,  as  now, 

not  I.  eable  di  fei  b,  si  ledied 

ni   ittention  has  not,  I  consider,  been  paid  to  these 

, mmendation  .     it  wa     tated  bj  Mr.  Bat  uirj  that   there 

are  only  il  ventilating  pipes  and  thn  eel  boxes 

foi  ,i  total  length  ol  6J  mile   of  conduit,  and  the  nearest  ventilating  pipe 

i    ,,,,  i  h0   ,.,.,„.  oi   the  oxplosi  ii      N 
in, i  boxe     have,   il    tppears,  been  divided    into   two  smallei   ones,   as 

i  bj and  the  attempts  made  to  ii 
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mthatthoVi   trj    liould  imi liately  provide  a  thorough 
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ciui'liiUs  and  srr.'i'i  I... \c>.  sli.nilil  reduce  tin-  empty   ipace  Available  tor 

accumulation   of  gas  in   their  street-boxes  as  far  as  possible,  and  should 

..  \  guard  against  the  dangerous  formation  of  an  incrustation  of  salts 

i.ii  the  insulators  of  the  negative  main  by  frequent  inspect  ion  and  by  pro 

testing  these  insulators  against  drip  from  the  condensation  ol  moi  ti n 

the  iron  lids  of  the  street-boxes. 

of  Explosions  within   rm   Si    Pa  oi  i     i ■  i  since 

Jasi  akv  1,  1890. 


Divi- 
sion. 

Date. 

Time. 

Particulars  of  occurrence. 

D 

LO  10  94 

5:50  a.m. 

Tottenham 

The  plate  of  a  manhole  be- 

Court-road 

longing  to  the  si.  Pancras 
Vestry   was    broken,     pro- 
bably    caused     by     being 

forced  out  "f  the  aperture 

by  foul  air. 

i: 

12/1/94 

5:10  :i.in. 

Endaleigh-gai 
dens  and  Eus- 
ton-road,  cor- 
ner of 

The  cover  of  a  manhole  be- 
longing to  the  St.  Pancras 
Vestry  was  blown  out  by 
an  escape  of  gas,  which  ex- 
pic « led  with  a  li.ud  report. 
X"  personal  injury. 

s 

28/12/92 

10:30  a.m. 

Cumberland- 
terrace 

Iron  covers  of  culverts  be- 
longing  to  the  St.  Pancras 
Vestry  were  blown  out  by 
an  accumulation  of  gas  in 
the  culvert. 

s 

29  12  92 

12:20  a.m. 

Cambridge- 
place 

Iron  cover  of  culvert  belong- 
ing to  the  St.  Pancras  Vestry 
blown  out  by  an  accumula- 
tion  of  gas  in  the  culvert. 

s 

1 

24  1/93 

4:59  p.m. 

Euston-rd.   nr. 

George-st. ) 
Euston-rd.  (nr. 

Melton-st.) 

Switch  door  to  electric  light 
post  belonging  to  the  St. 
Pancras  Vestry  blown  off 
its  hinges  and  shattered  by 
an  accumulation  of  gas  in 
the  culvert. 

r> 

29/12/94 

12  night 

Endsleigh-gar- 

densan.l  Eus- 
ton-road|  cor- 
ner of 

Two  iron  plates  to  manholes 
belonging  to  St.  Pancras 
Vestry  blown  out,  supposed 
by  an  accumulation  of  es- 
caped  coal  gas  in  electric 
channel.  2  persons  slightly 
injured,  and  flagstones  dis- 
placed for  40  yards. 

ELECTRIFICATION    DERIVED    FROM    INCANDES- 
CENT   CONDUCTORS. 

In  the  Nhovo  Oimento  for  December,  1894,  Drs.  Vicentini  and 
Cinelli  describe  a  further  seiies  of  experiments  on  the  transmission 
of  electricity  through  gases  surrounding  red-hot  current  conductors. 
They  used  a  glass  globe  provided  with  four  mouths  (Fig.  1),  two  of 


which,  A  and  B,  serve  to  admit  thick  copper  wires  connected  by 
a  small  piece  of  platinum  wire,  «  b,  0'15mm.  thick,  whilst  the  other 
two,  C  and  D,  admit  air,  carbonic  acid,  or  hydrogen  through  t he 
tube  (,  and  out  at  the  bottom.  A  glass  tube,  p  q,  carries  a  plat  inum 
wire  bearing  a  small  plate  of  platinum,  m  n,  at  its  lower  t  ml,  fixed 
about  10cm.  above  ab.  The  other  end  leads  to  an  electrometer, 
and  the  wire  through  1)  is  put  to  earth. 

( >n  heating  a  6  to  a  red  heat  by  means  of  a  current  m  n  was 
Found  to  assume  potentials  slightly  higher  than  the  mean  potential 
of  ab,  the  excess  varying  with  the  gas  employed.  The  potential 
acquired  diminished  as  the  distance  between  the  wire  and  the  plate 


increased,  but  changed  very  little  when  the  distance  was  neat 
LOeni.  On  placing  the  plate  below  the  wire  the  potentialfell 
rapidly  with  increasing  distance,  almost  vanishing  at  12cm, 

Fig.  2  gives  the  electrification  of  the  plate  in  hydrogen  (II),  air 
\  i  and  carbonic  acid  (CO,)  respectively,  as  depending  upon  the 
temperature  of  the  wire.  The  latter  was  measured  by  the  change 
of  resistance  of  the  wire  itself.  In  the  figure,  the  abscissoe  denote 
the  resistance  in  ..Inns,  and  the  ordinatesthe  differences  of  potential 
in  volts.  It  will  be  seen  that  hydrogen  conveys  positive  electric 
charges  must  readily.  The  maximum  of  electrification  is  attained 
at  0-65  ohm  in  hydrogen,  at  073  ohm  in  air,  and  at  075  in  carbonic 
acid,  which  means  that  the  three  gases  re  piire  correspondingly 
increasing  temperatures  to  convey  their  maximum  charges. 

The  average  potential  of  the  wire  a  h  was  4  volts.  Hence  the 
hydrogen  particles,  which  charged  the  plate  to  4-25  volts,  acquired 
an  excess  of  voltage  of  0'2f>,  whilst  those  of  air  and  carbonic 
acid  acquired  one  of  nearly  1  volt.      With  a  further  increaso  of 


iH 

/a 

Jco2 

1 

i 

h 

/ 

f  / 

if 

0  50  0-60  070  0-80 

netistance  in  Oh  .... 

Fig.  2. 

temperature,  hydrogen  shows  an  inversion,  so  that  for  resistances 
of  a  b  beyond  0  05  ohms  the  plate  has  a  potential  lower  than  that  of 
the  wire. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


;TO  DAY)  FRIDAY,  February  8th. 

Physical  So(  ieiv, 
■    p    '.      Annual    General    Meeting.      Exhibition    of    Simple 
Apparatus  by  W.  B.  Croft.    The  following  Paper  will  be 
read  :  "The  Tin  Chromic  Chloride  Cell,"  by  S.  Skinner. 
Institution  of  Electrical  Engineers, 
p.m.     Student-.'   Meeting  at  28,  Victoria-street.      The  fol- 
lowing Paper  will  be  read  :  "  The  Magnetic  Condition  of 
Matter,  with  Experiments,"  by  C  10.  S.  Phillips. 

Institution  of  Civil  Engineers. 

8  i'. i, i.  Students'  Meeting.  The  following  Paper  will  be 
read:  "The  Construction  and  Maintenance  of  Una. Is." 
by  ('lias.  11.  Godfrey. 

MONDAY,  February  11th. 

Northern  So<  irtj  oi  Electrical  Engineers. 
Council   Meeting  at   the   Palatine   Hotel,   Hunt's 
Bank,  Manchester. 
8  /'.«'.     Ordinary   Meeting  at   the  Palatine  Hotel,    Hunt's 
Bank,  Manchester.     The  toll. .wing   Paper  will   1..-  read: 
"  Electricity  as  Applied  to  Mines,"  by  *'■.  S.  Corlelt. 
TUESDAY,  February  12th. 

Institution  oi  Civil  Enoi 
i  Irdinary   Meet  ing.     Monthly  Ballot. 
Paper  will  be  discussed  :  "  The  Mechanioal  and  Eh 

WEDNESDAY,  February  13th. 

Si  U  It 

Ordinary    Meeting.      The  following  Paper  will   b^ 
read  i  "Li  ;ht  Railw  ij  -   '  fcq   W.  M.  Acworth, 
THURSDAY,  February  14th. 

Institution  i 
8  p.m.     Ordinary  Meeting  at  25,  Great  George    treet.     The 
i.. II. .win  ;  Paper  will  be  read        i 

Armature     and  Short    Air  Spare   Dynamos,"  by  W.  I!. 
Sayer  . 
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GAS   EXPLOSIONS. 

A  modest,  tidy  man  going  back  to  his  work  after  his 
dinner  on  Friday  last,  and,  doubtless  pondering  over  the  Notes  in 
that  morning's  Electrician  about  gas  explosions,  lighted  his 
pipe  on  Southwark  bridge.  We  have  reason  to  suppose  that 
it  was  not  a  cigar  or  a  cigarette,  because  pipes  are  more 
common  on  Southwark  bridge;  we  know  that  he  was  ii,|v 
because  he  did  not  merely  throw  bis  match  into  the  street, 
but  dropped  it  down  a  grating  :  and  his  modesty  is  evinced  by 
tlie  fact  that,  having  caused  a  serious  explosion,  which  has 
engaged  the  attention  of  the  Board  of  Trade,  occupied  the 
time  of  City  and  police  officials,  necessitated  the  attendance  of 
witnesses,  given  another  opportunity  for  the  gas  companies  to 
show  their  contempt,  for  such  trifles,  and  has  actually  cast  sits. 
picion  upon  the  immaculate  working  of  the  City  of  London 
Electric  Lighting  Company,  he  hasn.it  come  forward  to  make 
his  bow.  Possibly  be  was  the  man  who  was  "  blown  into  the 
air  several  feet"  amid  "three  clouds  of  smoke"  -what  a 
itudj  for  Buonarroti!  and  who  subsequently  fell  into  a 
chasm  torn  on  of  the  re,;,  and  was  removed  to  Guy's 
tl,  and  thought  thai  he  bad  bad  enough  of  it.  Electrical 
engineer  ma]  "dl  re  eni  the  attribution  to  them  of  such 
accidents;  but   tin'  public  are  indebted  to  them  for  the  part 

I      ;-  I    i    i     ID     I      pO     Qg     the     reckless     waste    ol 
the     pollution    of    the      oil.    and    of    all     closed     spaces     m     |he 

in  :  ;hl  ourh I  ol    ga     main  i,  bj   explos  ive  mixturi   .      Nol 

onlv  has  the  carelessness  of  the  gas  companies  been  thus 
exposed,  but  the  servioe  ol  the  electrical  adviser  to  the  Board 
oi  'I  i  .el,   have  beer    ranted  to  im  -   tb  q\i    tion.     The 

:       p]     ii        mi  iondon  during  the 

no  doubt  i  'me  eted  with  the  ev<  re  frost  : 
the  L'igidity  of  the  road,  severer  shocks  on  the  surface,  strain 
iii  r  ol  the  pipi  i   the  pre  enl  case,  pei  haps,  i  ome  con- 

traction of  parts  of  the  iron  bridge  maj  have  facilitated  the 
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leak.    Besides  this,  it  must  be  remembered  that  the  gas  pipes 

I :  in;.;  old  and  rusted  ;  but,  so  long  as  there  is  noi 
waste  of  gas  to  affect  their  dividends,  the  gas  companies,  who 
care  much  more  about  the  sale  of  their  residuals  and  the 
underselling  oJ  gas  stoves,  do  not  mind,  and  rely  upon  the 
being  thrown  on  their  rivals.  Another  reason  whj  ga 
explosions  are  becoming  more  common  is  to  be  found  in  the 
nature  of  the  road  surface.  Wood  as  commonij  used,  im 
prcgnated  with  creosote  and  set  on  cement  and  then  tarred, 
has  only  to  become  wetted  to  form  a  thoroughly  air-tight 
covering,  and  asphalte  is,  of  course,  squall}  efficient  in 
retaining  any  gas  and  compelling  it  to  seek  some  other  exit 
than  the  broad  area  of  the  roadway. 

We  alluded  last  week  to  the  existence  of  two  factors  in 
Ihesi  explosions— the  gas  and  the  spark.  The  reason  why  we 
unhesitatingly  throw  the  blame  of  these  accidents  upon  the 
gas  companies  is  that  a  spark,  or  even  an  arc,  between  two 
conductors  need  not  do  anybody  any  harm.  Leakages  of  high- 
pi;  lire  conductors  to  earth  may  or  may  not  accompany,  or 
he  accompanied  by,  a  spark,  but  if  gas  be  present  in  suitable 
proportion,  and  a  spark  does  perchance  occur,  an  explosion 
will  ensue.  Such  leakages  are  unknown,  and  are  almost 
impossible  on  a  well-devised  and  well-constructed  system, 
and  must  be  discussed  quite  apart  from  gas  explosions. 
The  explosion  at  Dover  on  Thursday,  January  Hist,  was  an 
example  of  a  case  similar  to  that  on  Ludgate  Hill  (January 
8th,  1894),  and  at  Eastbourne  (January  25th,  189u).  A  flame 
ring  used  by  jointers  30  yards  away  from  the  box  which 
exploded.  In  this  case  the  electric  supply  plant  is  not 
1  ompleted,  and  the  gas  men  are,  of  course,  silenced.  The 
fact  that  the  boxes  are  destined  some  day  to  be  used  for  elec- 
tric supply  is  a  mere  accident ;  they  might  have  been  made  in 
connection  with  supply  of  compressed  air,  steam,  hydraulic 
service,  pneumatic  despatch,  or  in  connection  with  the 
ra,  as  was  the  case  on  South wark  Bridge.  We  do  not 
wish  to  raise  any  needless  alarm  ;  but  it  is  evident  that  if  the 
gas  companies  continue  to  be  complacently  indifferent  to  the 
decay  of  their  pipes  and  mains  these  explosions  will  take  place 
not  only  in  electric  supply  conduits  of  a  few  incite;  cross 
section,  and  in  mere  boxes,  but  in  the  large  sewers  which  run 
below  the  streets.  The  probable  results  of  such  explosions 
are  too  awful  to  contemplate,  and  it  it  is  for  this  reason  that 
we  are  thankful  that  the  Hoard  of  Trade  has  lost  no  time  in 
causing  scientific  inquiry  to  be  made. 

Elsewhere  in  our  present  issue  will  he  found  official  reports 
on  two  explosions,  the  one  in  the  St.  Pancras  district  and  the 
other  in  the  City.  In  both  of  these  the  electrical  work  was 
faulty,  and  is  most  ably  criticised  by  Major  Cardew.  The 
reluctance  of  Prof.  Robinson,  a  year  ago,  to  describe  his 
system  of  ventilation  is  now  fully  explained,  the  explanation 
being  identical  with  that  which  so  fully  accounted  for  the 
brevity  of  the  famous  chapter  on  -;  Snakes  in  Iceland."  It  is 
very  doubtful  whether,  in  the  absence  of  gas  in  the  St.  Pancras 
tits,  and  with  the  provision  of  fuses  of  sensible  carrying 
capacity,  a  "dead  short"  between  the  mains  would  be  made 
evident  to  passengers  in  the  street  immediately  above  the  spot. 
A  similar  occurrence  in  a  closed  chamber  might  possibly  raise 
a  solid  lid  by  the  expansion  of  tie-  air,  but  the  fuses  ought  to 
prevent  any  serious  consequences,  of  what  use,  indeed,  are 
if  they  will  not  do  so,  lor  the  engines  would  not  be 
capable  of  making  the  mains  themselves  red  hot?  Major 
1  bypothesi    for  the  spark,  namely,  the  dropping  off  of 

a  mass  of  corroded  copper,  is  sufficient,  but  spi 

■0   of  mains.      (  )n  the  oiler  hand,  the  ii--t  of 
nts  which  will  be  found  in  an  appendix  to  his  report 
reflects  much  more  seriously  against  the  rotten  stateoi  tl 


service  in  that  district,  in  which,  if  we  remember  right,  a 
gas  main  exploded  and  ripped  up  a  street  some  years  ago. 
Turning  to  the  Cit\  report,  we  find  a  record  not  so  much  of 
bad  design  of  plant  as  of  hopeless  muddle  in  execution. 
Major  Cabdbw's  report  is  not  only  both  clear  and  severe,  but 
contains  bits  of  drj  irony  which  make  it  decidedly  more 
interesting  than  most  official  documents.  Serious  as  was 
<  ire  al  misfortune,  the  gas  explosion  must  be  carefully 
separated  from  it.  The  City  of  London  Electric  Lighting 
Company  have  no  less  than  twelve  men  engaged  in  inspecting 
and  testing  for  gas,  but  we  regard  the  appointment  of  Mr. 
Bah, icy  as  chief  engineer  to  the  Company  as  much  more  likely 
to  remove  this  and  many  other  difficulties  under  which  they 
have  been  labouring.  The  Southwark  bridge  explosion  was, 
by-the-bye,  a  lively  incident  in  Mr.  Bailey's  first  day's  work 
for  the  City  Company. 

It  is  very  satisfactory  to  find  that  the  Board  of  Trade  regu- 
lations are  considered  to  he  sufficient  to  meet  all  the  cases 
that  have  yet  arisen,  and  the  public  may  he  assured 
that  these  explosions  are  not  the  result  of  any  unforeseen 
combination  of  circumstances,  but  that,  if  some  authority  can 
be  found  to  deal  stringently  with  the  gas  companies,  it  is  only 
necessary  that  the  existing  electrical  regulations  should  be 
more  carefully  enforced  by  inspections  and  tests  in  order 
that  these  accidents  may  disappear  as  quickly  as  they  have 
appeared. 

Major  Cardew's  reports  confirm  a  remark  which  we  made 
last  week,  namely,  that  no  explosion  has  yet  occurred  in 
a  box  which  bad  been  provided  with  any  means  of  ventila- 
tion, and  enables  us,  further,  to  assert  that  in  all  cases  of 
explosion,  no  provision  whatever  bad  been  attempted  to  get 
rid  of  accumulated  gas.  Though  it  appears  that  the  Board  of 
Trade  regulations  are  sufficient  to  meet  every  case,  it  still 
remains  to  discover  the  most  efficient  and  economical  means 
of  carrying  them  out.  It  has  been  suggested  that  the  boxes 
should  be  loosely  filled  with  blocks  of  wood  to  break  up  the 
flame,  or  with  sand  bags  to  reduce  the  gaseous  contents  of  the 
box.  These  might  be  roped  together^  in  several  lengths  to 
to  avoid  tangling,  and  might  thus  be  quickly  moved,  but  the 
result  could  only  be  to  reduce  the  violence  of  an  explosion. 
There  appear  to  be  two  general  courses,  and  these  cannot  be 
combined.  The  one  we  suggested  last  week,  to  afford  the 
freest  possible  ventilation  by  simple  diffusion,  making  the 
covers  mere  gratings  ;  the  other  depends  upon  forced  draught. 
To  effect  this,  air  must  be  forced  along  the  whole  system  of 
pipes  and  conduits.  In  order  to  ensure  the  displacement  of 
the  contents  of  the  most  remote  conduits  and  boxes,  the 
system  must  he  tolerably  air-tight.  It  is  supposed  already  to 
he  water-tight  in  a  general  way,  and  where  proper  traps  are 
set  for  drainage,  the  iron-pipe-andconnection-box  system  ought 
to  be  sealed  without  much  difficulty.  A  pressure  of  half  an  inch 
of  water  ought  to  be  sufficient  to  keep  back  or  get  rid  of  a 
general  diffusion  of  gas,  but  considerably  more  than  this 
would  be  required  to  deal  with  the  common  results  of  the 
carelessness  of  the  gas  companies.  But  it  would  be  next  to 
impossible  to  seal  up  the  bitumen-concrete  blocks,  the  iron 
troughs  of  St.  •lames,  and  the  concrete  conduits  of  West- 
minster.   Kensington,   and    Xotting    Hill.     In    the   two    last 

districts  it  bi    remembered  that   no   trouble  whatever 

isen,  and  while  in  the  Xotting  Hill  districl  serious  oui 
ivered,  incessanl   inspi  ction  and 
tgh  ventilation  havi  ;    accident.     The  in 

tion,  it  is   neei  i     ay,   is   by  the  staff  of  the    Ele 

Supply  Company,  and  not  by  the  real  offenders. 

Proposals  bave  been   made,  and  patents  granted,  for  con- 
tinual ventilation  by  lie  an  !  ol    Mil!1    aiction,  either  by  natural 
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lip-draught,  or  by  lamp-posts,  or  by  electrical  resistances ;  but 
all  such  devices,  although  they  may  remove  the  gases,  which 
must  be  replaced  somehow  by  fresh  air,  will  actually  draw  gas 
into  the  conduits  from  the  saturated  earth  through  which 
they  run.  The  burying  of  mains  direct  in  the  earth,  a 
system  winch  has  serious  disadvantages  in  certain  kinds 
of  soil,  prevents  the  possibility  of  the  ventilation  of  the 
boxes  by  a  forced  draught.  If  a  forced  draught  is  prac- 
ticable it  can  only  be  carried  out  by  running  a  large  number 
of  conduits  or  pipes  in  parallel.  The  series  plan  adopted 
in  coal  mines  could  not  be  carried  far,  on  account  of  fric- 
tion and  local  reduction  of  pressure  due  to  leaks.  Blowers 
might  be  run  at  sub-stations,  but  in  any  case  a  serious 
expense  is  forced  upon  electric  supply  companies  by  the  con- 
temptuous incompetence  of  the  gas  companies. 


RIGHTS    OF    OWNERSHIP    IN    THE    SUBSOIL. 

There  has  lately  been  much  discussion  about  increasing 
the  facilities  for  railway  communication,  and  in  particular  as 
to  the  means  of  diminishing  the  cost  of  constructing  rail- 
ways. If  Parliament  can  find  any  time  this  session  to  devote 
matters  of  practical  utility,  we  may  even  see  an  Act  passed 
giving  etl'ect  to  some  of  the  views  which  have  been  put  for- 
ward on  the  subject.  Under  these  circumstances  the  public 
will  be  inclined  to  look  jealously  at  anything  which  seems  to 
place  obstacles  in  the  way  of  those  who  are  endeavouring  to 
build  railways  on  a  cheap  system,  and  to  avoid  the  heavy 
claims  which  beset  the  acquirement  of  the  ground  whereon  to 
lay  them. 

The  recent  decision  of  Mr.  Justice  Kekewich  in  the 
case  of  Farmer  w.  The  Waterloo  and  City  Railway  Company, 
which  we  fully  report  elsewhere,  apparently  presents  such 
an  obstacle  ;  and,  although  this  may  not  in  fact  prove  to 
be  of  serious  importance  to  the  Company  directly  concerned, 
it  accentuates  a  difficulty  of  the  kind  which  we  think  might 
with  advantage  be  got  out  of  the  way  of  future  undertakings. 
The  decision  depends  upon  a  legal  maxim  which  is  probably 
well  known  to  everybody — "  Cujus  est  solum,  ejus  est  usque  ad 
inferos."  The  fact  that  this  rule  is  usually  quoted  in  Latin 
speaks  for  its  antiquity  ;  while  the  fact  that,  notwithstanding 
its  age,  it  is  not  worn  out,  warrants  the  assumption  that  the 
doctrine  has  not  hitherto  been  found  inconsistent  with  our 
modern  social  requirements.  The  litigation  we  refer  to  gives 
a  further  illustration  of  the  law  which  lays  down  that  the 
own  c  ni  [and  i  entitled  to  claim  proprietorship  of  everything 
between  the  sky  above  and  the  centre  of  the  earth.  No  one, 
therefore,  may  carry  an  electric  wire  overhead,  or  bore  a 
tunnel  underground  at  whatever  distance  from  the  surface, 
unless  be'  has  the  authority  of  a  tatute  or  the  consent  of  the 
landowner  whose  segment  of  the  globe  and  adjacent  atmo- 
Bphere  is  thus  spanned  or  pierced.     Railway  companies  have, 

ii over,  been  subjected  in  tins  further  disadvantage.     The 

into  rpn  I  ii  ion  thai  ha     bi  en  placed  upon  the  gem  cal  i  nai  I 
merits  by  which  they  are  regulated   lias  hitherto  con 

them,  when  desiring  to  ke  a  tunnel,  not  onlj  to  purchase 

i  he  ni'  oil,  •.  '•■<•  b  thi  ■•  ■•  anl  in  ii  e  )but,  hould  the  owner  so 
require,  they  musl  purch  ise  also  ceol  the  land,  which 

tin;,  do  nol  want,  ami  anj  buildings  standing  tie  n  .  Such 
buildirj  irpo  e,  the)  have  to  di  po  i 

of  them  at  a  price  probably  tar  below  "hat  a  liberal  arbitrator 
h      .i    arded   to  I  he  lui  kj   original   proprietor,     In  the  con 

it  some  parts  of   the   Metropolitan    Railway  this 

principle  was  infringed  upon  to  the  extent  "i  allowing 
the  Company  to  tunnel  under  Btreel  withoul  making  any 
payment  to   the  freeholder.;   of  tin      ub  Oil,  in   08  '    anybody 


should  be  able  to  establish  a  claim  to  such  freehold.  The 
Acts  obtained  in  recent  years  by  various  companies  for  making 
electric  railways  in  London  have  carried  the  matter  a  step 
further,  and  have  specially  authorised  these  companies  "  to 
appropriate  and  use  "  the  subsoil  under  private  property  with- 
out purchasing  the  surface  or  any  buildings  standing  thereon. 
But  now  comes  the  question. — Is  this  to  be  appropriated  with- 
out payment,  or  must  the  Company  pay  for  a  thing  which  has 
no  market  value,  and  if  so,  on  what  principle  is  this  price  to 
be  assessed  ?  The  Act  of  one  at  least  of  these  companies  says 
distinctly  that  the  land  has  to  be  purchased  from  the  owners. 
That  of  the  Waterloo  and  City  Railway  Company  has  left  the 
question  open  to  debate.  The  clause  in  their  Act,  on  which 
this  Company  relied  in  the  action  we  are'now  commenting  upon, 
is  fully  set  out  in  our  report  of  the  case.  The  plaintiff  there 
sought  to  restrain  the  Company  from  tunnelling  under  his  land 
at  a  great  depth  until  they  had  purchased  the  subsoil  from  him. 
A  perusal  of  the  clause  would  not  improbably  convey  to  a 
mind  untrammelled  by  knowledge  of  the  course  of  previous 
legislation  and  judicial  interpretation  the  impression  that  the 
Company  were  intended  to  have  the  subsoil  for  nothing, 
subject  to  paying  compensation  for  any  actual  injury  they 
might  do  to  the  owner's  interests.  Mr.  Justice  Kekewich  has 
decided  differently,  and  granted  the  injunction  asked  for. 
Since  we  believe  his  decision  is  not  likely  to  be  appealed 
against,  we  must  take  it  to  be  an  authoritative  statement 
that  up  to  the  present  time  Parliament  has  not  authorised 
any  railway  company  to  appropriate,  otherwise  than  by 
purchase,  anything  which  technically  belongs  to  a  private 
individual,  even  although  the  property  be  inaccessible  to 
him,  and  for  all  practical  purposes  utterly  valueless.  The 
next  step  in  the  proceedings,  however,  is,  after  all,  the  most 
important  one.  An  arbitrator,  or  more  probably  a  jury,  will 
now  be  asked  to  decide  what  is  the  price  to  be  paid  for  this 
valueless  piece  of  property.  The  payment  will  probably  be 
small,  too  small,  we  should  hope,  to  prove  in  itself  of 
serious  consequence  to  the  Company.  But  will  the  benefit 
that  the  owner  may  get  from  it  be  at  all  proportionate 
to  the  attendant  expenses  which  will  be  cast  upon  the 
company,  and  is  it  necessary  for  the  purpose  of  protecting 
a  merely  nominal  proprietary  right  to  saddle  a  railway 
company  and,  indirectly,  the  public  with  the  expense  of 
coming  to  terms  with  a  street  full  of  landowners,  whose  sub- 
stantial interests,  if  any,  can  be  otherwise  adequately  pro- 
tected ?  It  is  far  from  our  intention,  particularly  in  these 
days,  when  doctrines  of  spoliation  are  openly  discussed  by 
modern  democrats,  to  advocate  that  any  man  should  be  de- 
prived of  his  property  without  compensation  for  any  injury 
done  to  him.  In  cases  where  the  subsoil  contains  minerals  or 
valuable  springs  of  water  the  legal  maxim  we  have  quoted 
above  is  doubtless  of  great  importance,  and  may  also  be 
entitled  to  respect  in  other  cases,  where  an  owner  can  show 
that  any  tangible  value  attaches  to  his  underground  rights. 

\ll   rights  Of  such  a  nature   are  fanly    tin    subject  of  purchase, 

but  when    mi  such   special  ciri  exi  I  the  right  to 

e pen  ation  for  any  injury  actually  done  seem  ■  fullj  to  meet 

,  i,,  ju  tice  of  the  case.  On  the  other  hand,  where  the  owner 
of  a  tbsl  i.itmu  of  soil  li  i  liable  pro  pei  I  oi  obtain- 
ing  from    n    . 1 1 1 \    i.  muni  rativi    i luol   whatevi  r,  i  xci  pi  a 

po    ible  injunction,  we  doubl  whi  tin  r  it  is  incumbent  on  the 
Mate  to  assist  him  in  reaping  tlii    kind  oi  hi 
The  promi  n  d  Bill  lor  facilitating  the  i  on 

railways  will  probably  not  all.  el    large  town   .  bu(  it  may  well 

contemplate  the  construction  of  tunnels  through  hills  in  agri- 
cultural distin  t  i,  where  there  are  oo  minerals  or  other  valu- 
able underground  li-hts.    The  judicial  decision  of  last  week 
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has  come  in  time  to  give  prominence  to  the  question  of  what 
may  fairly  be  required  of  the  railway  company  in  such  cases; 
and  Parliament  will  have  the  opportunity  of  considering 
whether  some  modification  of  the  present  practice  of  eom- 
p>  usating  owners  of  a  valueless  and,  to  them,  inaccessible 
subsoil  may  not  be  introduced  without  doing  injustice. 


OBITUARY. 


GEORGE   EDWARD  PREECE. 

We  regret  to  record  the  death,  on  Saturday  last,  of  Mr. 
e  Edward  Preece,  who  had  nearly  completed  his  fifty- 
seventh  year,  having  been  born  in  1838  at  Carnarvon. 

Mr.  (1.  F.  Preece  entered  the  service  of  the  Electric  Tele- 
graph Company  in  1854,  and  from  1856  to  1861  was  attached 
to  the  repairing  ship  "  Monarch."  In  the  latter  year  he 
went  to  Malta  in  charge  of  the  Mediterranean  cables,  which 
formed  the  commencing  link  of  the  present  Eastern  Tele- 
graph Company's  system.  He  was  also  employed  in  laying 
the  cable  from  Florida  to  Havana  in  1867-8.  In  1869  he 
was  connected  with  the  laying  of  the  Persian  Gulf  cable, 
and  was  wrecked  in  the  Peninsular  and  Oriental  steamer 
"Carnatic"  in  the  Bed  Sea  in  September  of  that  year. 
Subsequently  he  was  employed  upon  the  construction  of 
the  French-Atlantic,  British-Indian,  and  Falmouth  and  Gib- 
raltar cables ;  also  was  in  charge  of  the  manufacture  and 
submersion  of  the  Jersey  and  Guernsey  Company's  cables. 
He  joined  the  Post  Office  Telegraph  Department  at  the 
transfer  in  1870,  but  retired  in  1878.  He  was  Secretary  to 
the  Society  of  Telegraph  Engineers  from  1872  to  1876,  and 
his  Paper  on  underground  work  read  before  the  Society  in 
1*7:!  was  highly  appreciated  by  the  profession.  In  18S4  he 
joined  the  firm  of  Walter  T.  Glover  and  Co.,  and  died  in  its 
service.  He  was  a  frequent  contributor  to  the  technical 
journals,  and  was  a  Vice-President  of  the  Northern  Society 
of  Electrical  Engineers. 


THE    ORIGIN    AND    DEVELOPMENT    OF    THE 
TELEPHONE    SWITCHBOARD/ 

BY  J.   E.    KINGSBURY,  ASSOCIATE. 

(Concluded from  pagi  89    | 

The  rapidly-increasing  numbers  in  the  exchanges  rendered  the 
bar  system  impracticable,  whether  of  the  fixed  or  revolving  pattern. 
The  bar,  therefore,  was  discarded  ;  the  cords  were  lengthened, 
joined  together,  and  the  circuits  so  arranged  that  the  ringing 
battery  or  generator,  the  operator's  telephone,  or  the  clearing-out 
drop,  could  be  brought  into  use  as  required  by  the  easy  manipula- 
tion of  keys  placed  in  the  moat  suitable  position.  This  stage  was 
reached  in  the  switchboard  now  generally  known  as  the  standard 
switchboard.  Its  development  dates  from  1879,  the  germ  being 
found  in  the  universal  jack-knife  switch.  The  keyboard  was  an 
entirely  new  feature  in  switchboards,  and  was  the  logical  result  of 
the  combination  of  connecting  cords  and  plugs,  with  clearing-out 
drops.  The  arrangement  of  the  parts  was  strictly  decimal — an 
obvious  advantage  hitherto  neglected.  The  decimal  arrangement 
is  not  shown  in  Fig.  1  of  Scribntr,  1879.  The  standard  board  was 
tirst  made  for  "id  lines  with  indicator!!  live  across,  as  in  the  illus- 
tration, but  10  deep,  and  the  numbering  was  in  columns  downwards 
That  arrangement  continued  for  some  time,  but  was  eventually 
changed  to  the  numbering  in  lines  as  now  adopted.  Some  of  the 
keyboard  circuits,  being  also  applicable  to  multiple  boards,  were 
patented  here,  such  as  that  shown  in  Fig.  2  of  Specification 
Xo.  o.llO,  1883,  whereby  the  operator's  telephone  is  in  circuit 
immediately  a  plug  is  inserted  in  a  jack.  This  is  done  by  means 
of  the  other  plug  of  the  pair  resting  on  a  plate  to  which 
the  telephone  is  connected,  and  accounts  for  t lie  metallic  heel- 
piece to  the  plug  which  then  came  into  use.  This  board  has 
been  greatly  altered  in  the  paits  of  which  it  is  composed  ;  but  in 
general  arrangement  and  in  the  methods  of  operation  very  little,  if 
any,  improvement  has  been  found  possible,  and  for  small  exchanges 
it  has  been  extonsively  adopted,  or  imitated  substantially  in  its 
original  form.     Sufficient  thought  had  been  bestowed  upon  it   to 

l\ij>er  read  before  Hie  Institution  of  El©  trii  al  Engineers, 


enable  it  to  assume  a  form  basod  on  sound  principles.  The  board 
was  upright,  with  a  shelf  or  keys  and  plugs.  What  was  needed  to 
be  seen  or  handled  was  placed  in  the  front  of  tho  board,  but  nothing 
else.  All  the  connecting  wires  wero  placed  at  the  back  of  the 
board,  so  that  they  could  be  attended  to  by  the  mechanic  without 
interrupting  the  operator.  The  importance  of  this  arrangement  is 
very  apparent  now. 

The  introduction  of  the  standard  board  probably  accounts  for  the 
figures  which  I  have  already  referred  to  as  indicating  the  change  in 
general  estimation  of  plug  and  cordboards.  Although  the  flexi- 
bility and  concentration  available  with  cords  must  have  led  to  their 
general  adoption,  it  is  of  interest  to  note  how  the  placing  of  the 
operator's  telephone  into  the  cord  circuit  overcame  one  of  the 
principal  objections  to  cords.  The  existence  of  a  broken  cord 
must  become  known  to  the  operator  in  the  process  of  making  a 
connection,  and  it  could  therefore  be  laid  aside  for  another. 

Whilst  the  standard  board  remains  the  most  effective  of  what 
may  be  called  "simple"  switchboards — that  is  to  say,  those  in 
which  a  subscriber  has  only  one  spring-jack  or  point  of  access  to 
his  line — it  also  forms  in  its  constructive  and  keyboard  arrange- 
ments the  foundation  for  the  more  elaborate  multiple  board, 
which,  although  previously  invented,  soon  borrowed  the  general 
disposition  and  the  simple  and  practical  mode  of  operation  of  the 
standard  board. 

The  multiple  board,  as  originally  designed,  employed  the  Scribner 
"jack-knife"  switch,  which  was  never  used  in  England,  I  think. 
It  consists  of  a  metallic  frame,  with  a  blade  pivoted  at  one  end,  and 
resting  on  an  insulated  stud  at  the  other.  There  are  two  holes. 
These  are  for  plugs — one  for  the  instrument  [dug,  and  the  other  for 
the  connecting  plug.  The  insertion  of  either  plug  will  lift  the 
blade  from  the  stud,  and  so  break  the  earth  and  indicator  contact. 


SCRIBNER  1883 


The  importance  of  space  on  the  front  of  a  switchboard  led  to  a 
change  in  the  jack-knife  switch  at  an  early  date.  Instead  of  lying 
lengthwise  acress  the  front  of  the  board,  the  blade  or  spring  fol- 
lowed more  after  the  fashion  of  the  spring  in  the  Bell  board  ;  i.e., 
having  its  length  from  the  rear  to  the  front  instead  of  from  side  to 
side.  Though  entirely  different  in  appearance  and  construction, 
the  modified  switch  was  the  equivalent  of  the  jack-knife  electrically. 
Whilst  previous  springs,  as  in  the  Bell  board,  were  operated  by 
tlat  plugs,  the  designer  of  the  new  spring-jack  retained  the  round 
plug  as  used  by  Scribner,  altering  the  shape  so  that  it  should  be 
retained  in  position  by  the  tension  of  the  spring.  This  spring- 
jack  and  plug  remain  in  their  essential  features  the  patterns  now 
in  use.  The  adoption  of  a  round  instead  of  a  tlat  plug  may  seem  a 
small  matter,  but  it  would  require  a  very  considerable  amount  of 
calculation  to  estimate  the  aggregate  saving  in  time  and  money 
which  has  resulted  therefrom. 

It  may  be  of  interest  to  state  that  the  inventor  is  Mr.  J.  C. 
Warner,  one  of  the  oldest  of  the  expert  start'  of  the  Western 
Electric  Company.  Mr.  Warner  designed  not  only  the  jack,  but 
also  the  indicator  used  on  these  switchboards.  He  brought  to  the 
design  of  telephone  apparatus  a    wide   experience,  and  you  will 

probably  agree  with  me  that  he  graduated  in  a  g 1  school.      Born 

in  London  in  1822,  Mr.  Warner  became  engaged  in  the  manufac- 
ture of  electrical  apparatus  in  the  workshop  in  which  instruments 
were  made  for  Cooke  and  Wheatstone.  Subsequently  he  made 
some  apparatus  for  experimental  use  by  Morse  on  the  line  between 
Baltimore  and  Washington. 

Having  traced  the  simple  switchboard  to  the  stage  in  which  it 
is  supplied  with  an  indicator  and  a  spring- jack  for  each  line,  with 
pairs  of  plugs  and  connecting  cords  in  whose  circuit  are  placed  con- 
venient keys,  whereby  the  calling  generator  and  the  operator's 
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speaking  instruments  can  be  quickly  brought  into  circuit  with 
either  subscriber's  line,  consideration  may  be  given  to  the  more 
elaborate  outfits  required  for  large  exchanges.  It  was  on  such  a 
foundation  that  the  multiple  board  was  practically  introduced, 
though  it  was  designed  at  a  much  earlier  period,  and  was  being 
gradually  matured. 

For  the  purpose  of  illustrating  the  prior  condition  of  affairs, 
I  will  recall  attention  to  the  Edison  board,  which,  as  I  have 
mentioned,  was  installed  in  1N70.  About  the  middle  of  1880, 
when  it  had  probably  about  .'100  subscribers  connected, 
the  Edison  Company  amalgamated  with  the  Bell  Company. 
Some  recommendations  were  then  made  for  alterations  in  the 
switching  arrangements.  It  was  suggested  that  the  operating 
should  be  divided  between  talking  operators  and  switching 
operators,  as  in  the  Bell  board,  with  the  difference  that  the 
subscribers'  lines  should  be  continued  to  the  talking  table. 
Seventy-five  lines  were  to  be  assigned  to  one  talking  operator, 
who  was  to  be  assisted  by  two  others  as  switching  operators.  On 
the  fall  of  an  indicator  the  talking  operator  would  depress  the 
key  pertaining  to  that  line,  would  ascertain  the  number  required, 
and  then  instruct  the  switching  operator  to  make  the  required 
connections.  If  it  should  happen  to  be  with  a  subscriber  in 
another  section — say  200  in  the  third  section — the  switching 
operator  would  fix  the  peg  in  his  own  board,  and  then  go  to  No.  3 
board,  fixing  there  the  proper  peg  to  connect  No.  200  of  that  board 
with  No.  1  of  his  own,  using  therefor  the  special  connecting  strips 
set  apart  for  connecting  each  and  every  board  individually  with 
the  other.  It  was  asserted  that  "by  this  means  an  exchange  can 
never  become  unwieldy."  How  soon  that  anticipation  became 
falsified  only  those  concerned  with  the  practical  work  of  exchanges 
are  able  to  appreciate.  The  method  of  connecting  separate  boards 
by  special  "strips,"  or  bars,  was  very  much  improved  by  "  transfer" 
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systems,  as  they  were  called  when  applied  to  the  standard  boards  ; 
but  by  dire  experience  it  became  evident  that  the  rapidly  growing 
exchanges  could  not  be  satisfactorily  or  economically  conducted 
when  there  was  only  one  connecting  point  to  a  subscriber's  line, 
and  when  communicating  conductors  had  to  be  made  up  by  sundry 
6perators  to  enable  a  connection  to  be  made. 

I  will  show  you  an  attempt  to  provide  a  remedy.  It  is  recorded 
in  a  United  States  patent  (No.  252,576),  which  was  filed  January 
7,  1HHI  ;  and  from  the  wording  of  the  specification  I  gather  thai 
the  system  was  in  actual  use.  The  subscribers'  lines  passed  through 
.i  number  of  boards  (it  was  on  the  "  Law  "  system,  and  easily 
dour).     'I'll.'  subset  ibers'  numbers  were  inscribed  on  a  signal  board 

placed  in  a  central  position.      These  numbers  could  be  obscured  bj 

shutter*.  When  a  subscriber  was  put  through,  the  operator 
would  instruct  the  attendant  at  the  signal  board  to  obstrucl  the 
number.    <  >n   disconnecting,  the   reverse   instructions   would  be 

given,.     Befon nnecting  a  line  tl perator  would  look  at  the 

signal  board    to  see  it    the  subscriber  required  were  disen 
This  method  was  crude,  bul   none  thi   li  coi ndation 

ittempl   to  overcome  the  difficulties  which  n  i 
apparent,     tt  is  a  multiple  board  withoul  i  test  system,     I 
claim  it  as  a  link  in  the  chain,  beoause,  a i  n  matin-  of  fact,  the 
solution  of  the  problem  had  aln  in   the   Patent    Office 

loi  ov.r  a  year,     tt  is  in  the  spenhea i  i  i  which  I  have  already 

called  attention     Scribner's,  November,  I   ,  9     Numerous  conned 

ing  poinl  i,  » itl I  Bome  prompt  and  •  u  I  iin  mean 

whether  the  line  were  engaged  oi  di  en    i  ed    would  be  i  i 

o)  e  than  the  disease       \.  triangular  convei    il would  be  likely 

to   produce   more  bad    b] I    than   a   trial lar  duel,     Now,    in 

November,   1879,  thi   exchai ystem  in   London  had    |u  I  com 

i      li   had  cerl  kinlj  h  id  <  longi  r  atari    ind 
what  lai  ;ei  pi  >poi  I the  I  niteq  ~ '  ■'• 


necessity  was  not  so  great  as  to  give  rise  to  the  idea  which  this 
invention  conveys. 

The  idea  is  really  twofold — firstly,  to  enable  one  operator,  whilst 
answering  the  calls  of  a  given  number  of  subscribers,  to  connect 
them  with  any  other  subscriber  in  the  exchange  without  requiring 
the  aid  of  any  other  operator  or  making  up  any  combination  circuit  ; 
secondly,  to  inform  the  operator  of  the  condition  of  the  line  with 
which  connection  was  desired — whether  engaged  or  disengaged. 
The  first  part  of  the  idea  was  attained  by  increasing  the  number  of 
spring- jacks  indefinitely  according  to  the  number  of  operators  re- 
el uired  to  carry  on  the  work  of  the  exchange.  The  second  part  of 
the  idea  is  really  the  establishment  of  an  information  bureau  in 
connection  with  every  line,  the  bureau  being  supplied  with  infor- 
mation automatically,  and  giving  up  its  information  on  demand. 
Three  ways  are  shown  for  giving  this  information — one  is  a  visual 
signal  electro-pneumatically  operated  :  another  is  the  provision  of 
double  connecting  blocks  ;  the  third  is  that  shown  in  Fig.  5,  which 
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forms  the  foundation  of  the  multiple-test  system  as  practically 
developed.  In  the  diagram  only  the  local,  or  test,  circuit  is  shown. 
The  jack-knife  switches  illustrate  two  subscribers  on  three  boards. 
When  a  plug  is  inserted  in  a  jack  (as  is  supposed  to  be  the  case  in 
the  first  one  illustrated),  a  spring,  insulated  from  the  blade,  and 
connected  with  one  pole  of  a  battery,  is  brought  into  contact  with 
a  stud,  which  is  connected  by  a  line  to  similar  studs  on  every  other 
jack  pertaining  to  the  same  subscriber.  Over  the  studs  are  finger 
keys  connected  with  the  other  pole  of  the  battery.  Depressing  the 
key  will  close  the  local  circuit  and  operate  a  bell  or  signalling 
instrument  if  the  line  is  engaged,  otherwise  not.  The  information 
required  was  "engaged"or  "disengaged."  A  local  circuit  partially 
closed  at  one  jack  would  be  completely  closed  by  depressing  the  finger 
key  at  another  jack  of  the  same  line— then  the  line  was  engaged. 
Depressing  the  finger  key  at  one  jack  would  not  close  the  local  circuit 
unless  some  other  jack  of  the  series  had  a  plug  inserted  in  it  then 
the  line  was  Hot  engaged.  Here  was  no  talking  between  operators, 
no  passing  of  calls,  or  making  up  of  lines.     The  information  was 

FIC   I! 


..  1879. 

obtained  as  I  he  re  lull  ol  testing  a  local  circuit,  and  hence  the  term 
"test  circuit  "  as  applied  to  multiple  switchboards.  1  believe  thai 
the  invention  in  the  evict  form  shown  in  the  1879 specification  was 
only  used    in    one   exchange  J    bul    il    was   the   subject    of  continued 

experiment  and  study,  and  was  being  systematically  developed  so 

thai   il    might   be  ready  when  required.      At    this  stage  it   bad  B  test 

cirouil  entirely  distinct  from  the  line,  and  a  test  kej  for  each  jack. 
We  might  reasonably  expeel  thai  the  development  would  be  likely 
to  lake  the  form  of  simplification,  and  such  was  the  case. 

Before  I  relate  briefly  thelineof  thai  simplification,  I  would  like 

to  remind  you  that    we   »re  dealing  with  a  oomparativelj   early 

i  the  telephone  industry     not  too  oarly  to  appreciate  the 

advantages  of  metallii  ,  as  contemporary  records  show, 

hut  a  time  when  the  commert  ial  Bide  of  the  telephone  i  ti 

business  practical lj  Bottled  the  nature  ol  the  lines  to  be  run,  so 

i  ■  the  rule      ft   is  p  tssible  that  some  ma]  be 

surprised  to  heir  that    metallic  oirouil   multiple   boards  are  pro 

1879  patent,  the  nocessarj  modifications  to 
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the  apparatus  being  clearly  described  (Fig.  11)  so  as  to  adapt 
them  to   metallic  circuit  use  ;  the  plan  would  not  be  considered 

satisfactory  now,  aa  only  one  side  of  the  indicator  is  cut  out.  At 
any  rate,  switchboards  were  required  to  be  developed  for  single 
lines,  and  this  enabled  a  simplification  to  be  proceeded  with.  Tlie 
separate  test  line  gave  way  to  a  much  moro  simple  contrivance, 
which  was  communicated  by  0.  E.  Soribner,  and  patented  hero  on 
June  22,  1883  (No.  :),116). 

To  illustrate  this  improvement  1  must  again  refer  to  the  spring- 
jack  already  described  in  connection  with  standard  switchboards. 
It  consists  of  three  parts  a  frame,  a  spring,  and  a  contact  stud. 
As  a  standard  board  jack  the  BpriDg  is  in  metallic  contact  with 
the  frame.  To  make  this  jack  suitable  for  use  on  a  multiple 
board  it  is  only  necessary  to  insulate  the  spring  from  the  frame. 
Place  a  number  of  these  jacks  in  a  row,  connect  a  subscriber's 
line  with  the  spring  ef  the  first  jack — the  spring  rests  on  the 
contact  beneath—  connect  the  contact  with  the  spring  on  the 
next  jack,  and  you  thus  have  a  Hue  through  the  board  which 
may  be  broken  at  any  jack.  This  is  the  subscriber's  line 
wire,  which  continues  from  section  to  section  through  the  hammer 
and  anvil  contacts  of  the  jacks,  which  contacts  are  mechanically 
sustained  by  the  frame,  though  they  are  electrically  distinct 
from  it.  If  all  the  frames  of  a  series  of  spring-jacks  are  connected 
together  by  another  wire,  you  have  two  lines  through  the  board — 
the  subscriber's  line  and  the  test  line.  Insert  a  plug  in  any  spring- 
jack  and  you  break  the  main  line,  but  connect  together  electrically 
the  spring  and  the  frame.  In  other  words,  the  test  line  becomes  a 
branch  of  the  main  line.  The  main  line  has  an  earth  on  it.  Touch 
the  frame  of  a  jack  (which  is  electrically  a  pait  of  the  test  line)  with 
a  plug  forming  the  extremity  of  a  partial  circuit  including  a  signal- 
ling instrument  and  a  battery  earthed  at  one  pole,  and  it  will  be 
seen  that  you  complete  the  test  circuit  if  the  line  is  engaged,  and 
you  don't  complete  it  if  the  line  is  disengaged.  The  same  result  is 
attained  as  by  the  1879  system,  but  by  a  very  much  simpler  arrange- 
ment of  parts. 
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Another  simplification  was  made  in  the  apparatus  for  testing. 
Tho  ringer  key  contacts  on  each  jack  (187!>)  were  so  many 
branches  from  one  side  of  a  battery.  Instead  of  having  numerous 
branches,  the  same  effect  could  be  attained  by  having  one 
movable  branch.  This  was  attained  (1883),  one  separate  test  plug 
being  provided  for  each  operator.  The  test  plug  illustrated  is  in 
the  form  of  a  thimble,  easy  of  application  to  the  frame  of  a  jack. 
The  drawings  show  a  bell,  or  buzzer,  as  a  signal,  but  a  "telephone  " 
is  suggested  as  an  alternative ;  and  it  needed  only  a  slight  change 
to  make  a  still  further  improvement,  by  discarding  the  separate 
testing  plug,  making  the  operator's  telephone  the  signalling  instru- 
ment, and  the  connecting  plug  the  testing  medium.  (  in  touching 
the  frame  of  a  jack  with  the  connecting  plug  the  operator  hears  a 
click  in  her  telephone  if  the  line  is  already  engaged.  This  method 
of  testing  by  the  operator  arrived  at  the  last-mentioned  stage 
before  the  multiple  board  was  put  into  practical  operation  in 
England,  and  so  it  remains  to-day,  although  the  electrical  circuits 
are  very  different. 

The  early  multiple  boards  were  very  much  like  overgrown  stan- 
dard boards,  the  cords  being  below  the  keyboard.  As  then  designed 
the  cords  were  not  long  enough,  and  so  in  the  Liverpool  boards  (ihe 
tirst  used  in  England)  the  cords  were  overhead  and  longer.  A 
board  was  supplied  to  the  Globe  Company  in  London  at  an  earlier 
date,  but  the  subscribers  were  not  numerous,  and  I  think  thai  the 
jacks  were  not  multipled  ;  so  that  we  generally  regard  the  Liver- 
pool board  as  the  first  in  actual  commercial  use  here. 

After  the  Liverpool  board  an  important  change  was  made  in 
the  introduction  of  what  is  variously  called  the  "h>cal  Bection,"  or 
the  "answering  jacks."  The  latter  term  m  ems  preferable,  since  it 
corresponds  so  well  to  the  answering  plugs  used  with  them.  The 
Liverpool  board  was  arranged  for  200  subscribers  to  a  section,  the 
spring-jacks  being  of  the  Warner  ptttein,  mounted  i  n  wood.     The 


jacks  being  arranged  in  blocks  of  100,  placed  in  numerical  order,  il 

will  be  seen  that,  taking,  fur  example,  the  first  section,  Hie  ZOO 
subscribers' jacks  of  thai  Bection  were  all  at  the  operator's  left- 
hand  end  of  the  board,  and  all  three  operators  had  to  reach  those 
two  jack  panels.  This  difficulty  was  met  by  adding  yet  another 
jack  for  each  subscriber  the  answering  jack.  These  answering 
jacks  were  spread  out.  along  the  bi  ard,  so  that  the  answering  was 
more  promptly  done,  and  an  operator  had  nol  to  reach  past  another 
in  responding  to  a  call.  Tie-  arrangement  of  indicators  in  relal  ion 
tip  jacks  was  rendered  uniform  in  all  sei  i 

changing  operators  from  one  section  to  another.  This  plan  was 
first  introduced  in  the  multiple  board  shown  at  the  Philadelphia 
Electrical  Exhibition.  There  was  a  further  modification  in  the  design 
which  has  sometimes  been  called  a  "  double-deck"  arrangement. 
At  the  top  of  the  b  lard  were  the  general  jacks,  then  the  clearing- 
out  drops,  then  a  shelf  containing  half  the  plugs  one  of  each 
pair— then  the  indicators,  below  them  the  answering  jacks,  then 
another  shelf  with  the  remaining  plugs  and  the  keys.  Tina 
double  keyboard  arrangement  has  been  retaine  I  ;  but  the  dis- 
advantage attending  the  separation  of  the  plugs  became  speedily 
apparent.  Even  so  slight  a  change  in  the  relationship  of  the  plugs 
slowed  down  the  operating,  and  their  separation  also  involved  a 
risk  of  using  the  wrong  plug  for  completing  a  connection.  The 
separation  of  the  plugs  was,  therefore,  abandoned.  The  plugs 
were  both  placed  on  the  upper  shelf,  the  clearing-out  drops  and 
the  answering  jacks  changed  places,  and  this  arrangement  of  parts 
is  still  retained  ;  except  in  the  branching  system,  where  the  indi- 
cators are  at  the  top  of  the  board,  and  only  one  keyboard  is  required. 

Another  problem  was  met  in  this  1881  board.  Exchanges  were 
growing  larger  and  larger.  More  subscribers  had  to  be  provided 
for.  More  spring-jacks  had  to  be  placed  on  a  section,  the  face  of 
which  could  not  be  enlarged.  The  limitation  of  size  in  a  multijale 
section  is  easily  understood.  It  is  the  limit  of  reach  of  the  out- 
stretched arms.  That  is  about  lift.  The  height  is  a  little  more 
variable,  as  the  reach  in  that  direction  does  not  interfere  with 
other  operators.  If,  therefore,  it  becomes  necessary  to  put  an 
increased  number  of  units  in  a  given  area,  it  can  only  be  done  by 
reducing  the  size  of  the  units.  A  reduction  in  size  of  parts  was  then 
made,  and  further  reductions  have  since  been  made.  In  fact,  so  far 
as  designs  and  patterns  are  concerned,  the  size  has  been  reduced  o 
as  to  attain  a  capacity  beyond  the  requirements  of  any  exchango 
under  existing  conditions. 

With  the  reduction  in  size  came  a  radical  change  in  the  method 
of  construction.  Instead  of  each  jack  being  made  separately  and 
then  mounted  on  a  base,  the  base  and  the  jacks  were  incorporated. 
Twenty  jacks  were  made  into  a  strip,  which  was  a  combination  of 
metal  springs  and  insulating  material.  This  was  simply  a  con- 
structive change,  carefully  carried  out  so  as  to  make  no  change  in 
the  method  of  operation  ;  the  same  round  plug  being  used,  and  the 
same  bush,  carefully  shaped  so  as  to  make  the  act  of  testing  e.asy 
and  the  completion  of  the  connection  quick.  Although  various 
changes  in  size  and  construction  of  parts  were  introduced  after 
1884,  the  general  design  and  the  circuits  of  the  board  were  not 
materially  altered  for  some  years. 

During  these  years  the  telephone  exchange  business  had  been 
very  rapidly  extending.  Long-distance  linei  were  being  erected  ; 
overhead  wires  in  some  places  were  having  such  violent  hands  laid 
upon  them  that  burial  became  necessary  :  the  development  of 
electric  lighting  and  traction,  and  the  production  of  powerful 
currents  disposed  to  extend  unduly  their  sphere  of  influence — 
all  these  causes  had  their  effect  upon  telephone  switchboards. 
Metallic  circuit  service  had  to  be  provided  for,  aid,  as  the  change 
must  necessarily  be  gradual,  mixed  service  had  to  be  given  first. 
This  requirement  was  met  with  a  minimum  of  change  in  existing 
apparatus.  The  earth  circuit  multiple  had  in  the  test  wire  a 
line  which  could  be  made  available  as  a  metallic  return  by  a  slight 
The  engaged  test,  as  you  will  recollect,  depended  upon 
there  being  an  earth  connected  to  the  tesl  circuit.  Put  an  earth 
on  a  metallic  circuit  line  when  engaged,  leave  it  oil'  when  n<  i 
engaged,  and  you  have  the  necessary  dual  condition  for  negative 
or  positive  information.  This  earth  was  attached  to  one  or  both 
limbs  of  the  cord  circuit,  and  formed  a  part  of  the  local  circuit, 
which  was  completed  by  the  plug  in  the  act  of  testing.  Between 
the  eartli  and  the  cord  is  plac  d  a  retardation  coil,  which  prevents 
currents  of  high  frequency  from  either  entering  or  leaving  the 
!•  lephone  line,  but  is  no  bar  to  the  simple  ball  iry curie  it  required 
for  the  test.  This  maybe  termed  a  tian  ition  board,  but  i 
very  practical! 

The  importance  of  accurately  balancing  the  talking  lines,  as  well 
as  the  certainty  of  the  test  signal,  showed  the  advisability  of  going 
back  to  the  original  1879  plan  of  using  a  t<-t  circuit  entirely  dis- 
tinct from  the  Tine  circuit  j  and  I  think  that  lliis  imp  rtanci 
insisted  upon  by  none  mon  trongly  than  English  telephonists. 
Bui  here  a  difficulty  presented  itself.  Experience  showed  that  as 
the  jack  contacts  in  a  board  increased,  so  did  the  troubles  due  to 
poor  contacts  between  the  lue  spring  and  its  contact  stud.  Sup- 
posing a   l.iilltl  lire     board    of    normal   dimensions,  on    the  single  or 
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mixed  ciri  uil  system,  there  would  be  21  jack  contacts  in  the  line. 
To  adopt  the  system  of  cutting  out  the  indicator  with  metallic 
returns,  and  to  employ  a  separate  test  circuit  as  well,  would  require 
three  contacts  in  each  jack,  so  that  a  2,000-line  board  of  such  a 
character  would  have  .'i.-'.  jack  contacts,  or  about  50  per  cent,  more 
than  a  single  or  mixed  circuit  board  of  twice  its  number  of  sub- 
scribers. 

With  the  general  improvement  in  the  quality  of  external  lines,  it 
is  obvious  that  it  would  not  do  to  put  into  the  switchboards  appa- 
ratus of  such  a  design  as  would  lead  to  defects  in  the  very  portion 
of  the  circuit  under  the  electrician's  immediate  control.  This  con- 
sideration led  to  another  new  departure — the  last  to  which  I  shall 
call  attention — and  that  is  the  arrangement  of  the  subscribers'  lines 
in  an  unbroken  circuit  throughout  the  board  with  no  contacts 
whatever  in  the  jacks,  and  the  automatic  restoration  of  the  indi- 
cator. The  branching  of  the  line  contacts  and  the  use  of  bridging 
indicators  in  themselves  are  no  new  departure  in  switchboards. 
The  Post  Office  use  branched  line  contacts  and  bridging  indicators. 
It  is  of  interest  also  to  note  that  their  indicators  need  no  manual 
restoration.  But  the  means  by  which  these  results  are  accomplished 
are  not  a\ailable  for  the  methods  of  exchange  working  generally 
adopted.  New  means  had  to  be  invented.  The  idea  had  been  "  in 
the  air  "  for  a  considerable  time;  but,  as  usual,  lacked  the  final 
touches  to  make  it  practicable,  like  the  invention  of  the  telephone 
itself.  I  will  indicate  one  of  the  principal  difficulties.  Let  us 
suppose  that  two  subscribers  are  connected,  say  No.  1  and 
No.  3,000,  the  connection  being  made  at  No.  1  board.  The 
indicator  of  No.  3,000  is  at  the  other  end  of  the  room.  On 
sending  a  clearing-out  signal,  both  indicators  would  drop  unless 
cut  out,  as  in  the  older  system,  or  prevented  in  some  new  way. 
One  of  the  earliest  attempts  at  meeting  this  requirement  was 
in  Scribner's  English  Patent  No.  20,099,  December  9,  1890, 
which  was  one  of  the  preliminary  steps  in  the  branching  system 
so  far  as  the  jack  contacts  were  concerned.  The  desirability  of  the 
separate  line  for  test  purposes,  however,  helped  the  solution.  This 
test  circuit  might  very  well  bear  an  additional  burden.  The  appli- 
cation of  a  locking  device  on  each  indicator,  and  controlled  by  a 
battery  in  the  test  circuit,  was  the  first  stage.  The  locking  was  a 
necessity  ;  but  it  is  only  natural  that  it  should  have  led  to  the 
restoration  of  the  shutter  to  its  normal  position,  thus  rendering 
another  of  the  switchboard  operations  automatic.  The  first  design 
for  the  circuit  of  this  board  was  by  Mr.  Bell,  one  of  the  switch- 
board experts  of  the  Western  Electric  Company.  But,  in  addition 
to  the  Western  electric  staff',  the  design  of  the  board  was  so  fully 
discussed  by  the  switchboard  committee  appointed  by  various  tele- 
phone companies,  that  I  am  unable  to  give,  as  I  should  like  to  do, 
the  individual  credit  for  details. 

The  indicator,  spring-jack,  and  plug  are  illustrated  in  the 
diagram.  The  indicator  consists  of  two  coils  mounted  on  opposite 
subs  of  a  plate.  The  longer  coil  is  the  operating  coil,  and  it  is 
connected  in  bridge  across  the  line.  The  short  coil  is  the  restor- 
ing part,  and  is  connected  in  the  test  circuit.  The  operating  coil, 
when  energised,  attracts  the  armature  to  which  is  attached  the 
arm  holding  up  the  shutter.  The  shutter  opens  out  if  the  test 
circuit  is  incomplete.  But  if  the  test  circuit  is  completed  by 
having  a  plug  in  any  jack  of  its  line  the  restoring  coil  is  energised 
and  the  shutter  prevented  from  opening.  The  spring- jack  has 
three  springs,  a  bush,  and  a  testing  ring.  The  short  spring 
is  the  contact  for  one  limb  of  the  line,  the  bush  the  contacts  for  the 
other  limb.  'Tin;  two  springs  of  even  length  are  the  contact  for  the 
tesl  circuit .  The  plug  has  three  contact  surfaces.  The  point  engages 
with  the  short  spring,  the  Bleeve  makes  contact,  with  the  bush  of 
the  jack,  and  the  ring  between  the  sleeve  and  the  tip  connects  toge- 
ther the  two  test  springs,  thus  closing  the  test  circuit  and  restoring 
the  indicator.  The  advantage  of  this  construction  is  that  there  are 
no  make-and-break  contacts  in  the  jacks  whatever;  and  in  this 
switchboard  we  reach  the  highest  development  so  far  in  combining 
the  mosl  perfeel  talking  circuit,  a  mechanism  free  from  the  liability 
ol  i  "  ,  iously  exist  in  troubles,  and  at  the  same  time  a  reduction  iii 
i  he  manual  work. 

I  will  not  weary  you  with  a  detailed  ace it  of  the  evolution  of  a 

spring-jack,  but  will  be  content  to  direct  your  attention  to  one 
feature  the  testing  point.  In  the  first  plan  (Scribner,  L879. 
I  i  ;,  .,)  the  testing  point  was  a  small  stud   with  a  key  contact.     In 

the  Liverpool  board   thi    ti  iting  point  was  the  front  edge  of  the 

which   also   formed  the  channel   for  the  plug 

(Scribner,  1883,  diagram).     In  the  Philadelphia  Exhibition  board 

(1884)  il  was  still  the  front  edge  and  the  channel  for  the  plug  but 

no  longer  the  framework.     In  tie    branchin       j/i i    i    neithei 

the  body  of  the  jack  nor  the  channel  for  the  plug,  but  an  addii 

metallic  ring  connected  with  the  local  circuit   by  a  wire  not  shown 
in  the  diagram,  bul  il   still  retains  the  from    position  because  of 
the  pi  one  importance  ol  ai  oe    ibility, 
Comparing  L880  with   L894,  it,  will  be  I     lial   in  an  ex 

to  which    I    have    already   referred,  having   aboUl    300   sub 

"\       i         ie  a  minimum  of  one 

In    l|,e    |:>l,  I  |       ,,,,    , 


which  I  have  referred,  fitted  for  over  3,000  subscribers,  there  is  a 
maximum  provision  of  one  operator  for  50  subscribers,  and  in  other 
places,  on  boards  of  the  same  system,  100  subscribers  are  attended 
to  by  one  operator.  The  number  of  operators  to  subscribers  is 
entirely  dependent  on  the  load  line  of  the  exchange,  and  thero 
will  be  necessarily  great  differences,  according  to  the  nature  and 
number  of  the  calls.  It  will  therefore  be  seen  that  the  development 
in  switchboards  has  followed  the  general  Jaw  of  enabling  more  work 
to  be  done  with  less  labour. 

The  latest  switchboards  fitted  in  London  are  on  the  branching 
system,  and  it  is  needless  to  say  that  they  contain  many  features 
originated  by  those  who  have  the  responsibility  of  their  fitting  up 
and  maintenance.  I  hope  the  omission  of  detailed  information  on 
these  points  and  many  others  will  not  be  construed  as  an  absence 
of  recognition  of  the  value  of  the  work  done  outside  the  limited 
number  of  persons  to  whom  I  have  referred. 

I  have  advisedly  limited  this  outline  sketch  to  a  record  of  what 
has  been  accomplished  in  the  line  of  switchboards  whose  merits 
are  to  some  extent  guaranteed  by  general  recognition  ;  and  1  havo 
a'so  advisedly  omitted  any  reference  to  complex  problems,  such  as 
trunking  systems  between  separate  exchanges.  I  do  not  propose 
to  anticipate  the  result  of  experiments  now  in  progress,  or  presume 
to  speculate  on  the  possibilities  of  the  future  ;  but  I  would  like  to 
be  permitted  to  make  one  comparison  of  the  present  with  the  past. 
The  progress  of  telephony  has  been  the  subject  of  some  comment. 
There  are  differences  in  that  progress,  of  course.  Local  circum- 
stances and  conditions  will  mostly  account  for  them  ;  but  let  us 
make  a  comparison  without  going  away  from  home.  Between  the 
setting  up  of  the  first  and  the  last  telephone  switchboards,  to  which 
I  have  drawn  attention,  there  has  been  an  interval  of  15  years.  We 
are  accustomed  to  regard  1837  as  the  date  of  the  introduction  of 
the  electric  telegraph,  although,  of  course,  active  work  in  a  com- 
mercial way  had  not  then  commenced.  Fifteen  years  after  1837 
there  was  no  public  telegraphic  communication  between  London 
and  Brighton.  The  charge  for  a  message  of  about  100  words 
to  Liverpool  was  £5.  These  charges  were  regarded  as  high.  "  But 
no  doubt,"  says  a  contemporary  record,  "these  will  be  diminished 
when  the  Company's  arrangements  get  more  matured,  and  they  are 
better  able  to  transact  any  amount  of  business  which  may  be 
offered  to  them.  The  Directors  appear  to  be  acting  on  the  policy 
of  checking,  rather  than  encouraging,  the  use  of  the  telegraph  by 
the  public  until  their  establishments  are  everywhere  in  perfect 
working  order."  Now  the  most  maligned  telephone  companies 
have  never,  I  think,  been  accused  of  turning  away  customers.  Not- 
withstanding the  novelty  of  their  business  they  have  been  able  to 
invite  additions  instead  of  requesting  withdrawals.  That  is 
undoubtedly  largely  duo  to  the  extent  to  which  the  telegraph 
had  prepared  the  way.  Men  experienced  in  the  laying  of 
lines  and  the  management  of  instruments  were  already  ob- 
tainable ;  but  there  is  one  direction  in  which  there  had  been 
no  previous  experience  of  any  moment,  and  that  is  in  the 
methods  and  mechanism  of  inter-communication.  The  inven- 
tion of  the  telephone  was  defined  by  judicial  authorities  as 
the  creation  of  a  new  art.  The  greatest  utility  of  that  new  art  has 
been  found  in  the  development  of  that  means  of  inter-communica- 
tion, the  exchange  system,  and  the  most  important  feature  in  the 
exchange  is  the  switchboard.  It  has  been  a  very  easy  task  for  me 
to  pick  out  landmarks  and  put  them  together  to  show  the  route 
which  was  probably  traversed  ;  but  members  of  this  Institution 
are  too  familiar  with  such  matters  to  need  reminding  that  it  was  by 
no  means  so  easy  a  task  to  devise  and  manufacture,  or  set  up  and 
maintain  in  working  order,  intricate  apparatus  which  should  keep 
ahead  of  the  ever  growing  public  demand  for  telephonic  communi- 
cation. I  think,  however,  there  can  be  no  doubt  that  but  for  tho 
invention  and  adoption  of  the  multiple  switchboard  there  would  be 
some  parallel  between  telephonic  communication  now  and  tele- 
graphic communication  of  the  date  1  have  mentioned.  Its  progress 
would  have  been  checked  li\  the  impossibility  of  doing  the  work 
required. 

Sp  akers  whose  remarks  are  prefaced  by  an  asterisk  have 
returned  their  proofs  revised. 

DISCUSSION. 
•The  PRESIDENT    Mr.   K.   E.   B.  I  rompton),  in  i  veto  of 

thanki  to  Mr.  Kingsbury  foi  his  instructive  and  carefullj  arranged  l'aper 

,  i  ol  whii  li  .'it  of  tin  in.  he  was  afraid,  I w  far  too  intlc.  Baid 

he  had  to  remind  them  thai  they  owed  him  an  additional  vote  of  thanks 
for  coming  forward  at  a  time  when  they 
n  this    ubject,     11   had  been  a  reproach  to  the  In  titution  fol  years  past 
that  so  small  an  amount  ol   information  had  been  given   it"'  members  by 
those  individual  membei    who  were  connected  with  tl  industry, 

and  he  though!  it  was  still  a  reproai  h  that,  now  they  had  a  Paper,  it  should 
i  ive  come  from  Mr.  Kingsbury,  who  v  ntativeofa 

foreign  manufacturing  ipany.     But  thai  did  nol  lessen  their  indebted 

ii,  toMi  KiugBburj  He  thought  the  Paper  wii  one  of  those  that  would 
always  bi  reference  Paper,  the  mattei  it    il  well  and 

carefullj   in  an  ;ed,  and  it  would     ■  •  •  lie  nes| 

i  in ii.il 
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*Mr.  PHILLIPS  said  he  did  notquite  agree  with  I  he  President  th;it  any- 
one should  have  brought  this  subject  forward  other  than  Mr.  Kingsbury. 
Those  of  them  who  were  engaged  in  telephonic  work  in  London  would  all 
agree  that  there  was  no  one  so  competent  in  the  Kingdom  as  Mr.  Kings- 
bury to  illustrate  the  special  subject  he  had  taken — the  origin  anil  develop 
mt'iit  of  the  switchboard — because  there  was  no  one  in  the  country  who 
knew  BO  much  of  that  particular  branch  of  telephonic  work.  There  was 
one  point  he  wished  to  draw  attention  to  in  the  description  of  the  Edison 
board.  Mr.  Kingsbury  said  the  subscribers  were  left  to  ring  each  other  up. 
That  was,  he  believed,  the  original  design  of  the  board,  but  very  soon  after 
its  coming  into  use  that  particular  point  was  improved  upon.  He  thought 
there  was  a  slight  fallacy  in  Mr.  Kingsbury's  illustration  of  two  blades 
of  grass  growing  where  but  one  grew  before.  He  did  not  quite  follow 
that.  In  the  Bell  board  they  had  two  operators — one  to  do  the  plugging 
and  the  other  the  talking.  In  the  Edison  board  they  had  only  one 
operator — that  was  until  the  exchange  grew  rather  large— one  operator 
had  to  do  the  whole  of  the  work,  and  that  was  one  point  which  led  to  the 
preference  in  the  beginning  for  the  Edison  board  over  the  Bell  board.  It 
■was  a  very  great  feature  in  a  switchboard  to  give  the  operator  the  sole 
control  over  the  connection  ;  if  she  were  dependent  on  someone  else  doing 
it  she  never  knew  whether  that  other  had  done  what  she  desired  or  not, 
whereas  if  it  were  all  in  her  own  hands  she  would  have  no  doubt  about  it. 
With  regard  to  the  multiple  switchboard,  the  author  was  quite  right  in 
iusisting  on  the  importance  of  the  development  of  that  switchboard. 
There  was  not  the  slightest  doubt  that  was  the  great  feature  in  the  history 
of  the  Board,  and  which  had  enabled  large  numbers  of  subscribers  to  be 
dealt  with.  Everything  that  could  be  done  to  save  the  smallest  possible 
amount  of  time  in  a  telephonic  exchange  was  of  the  utmost  importance. 
The  telephone  service  was  made  up  of  a  great  number  of  details,and  the  saving 
of  a  few  seconds  in  each  connection  meant  the  savins  of  a  certain  definite 
amount  of  time  each  day.  In  connection  with  the  multiple  board  he  might 
say  that  in  London  they  had  a  multiple  board  before  the  Liverpool  board  was 
used,  a  board  invented  by  Mr.  Hawes,  who  was  at  that  time  in  the  service 
of  the  United  Telephone  Company.  It  was  invented  entirely  indepen- 
dently of  the  American  board,  of  which  nothing  was  known  at  the  time, 
and  it  was  worked  for  two  or  three  years  in  the  Chancery-lane  exchange. 
It  was  rather  peculiar  in  construction,  inasmuch  as  the  jacks  were  placed 
vertically,  and  the  plugs  inserted  in  that  position  instead  of  horizontally. 
It  formed  a  long  table  with  a  box  like  trough,  and  it  was  known  as  the 
"Hawes  trough."  The  branching  system  was  undoubtedly  a  great  im- 
provement on  anything  they  had  had  before.  It  came  very  opportunely, 
when  they  were  all  looking  for  something  of  the  sort,  and  so  far 
as  they  had  had  experience  of  it  it  worked  very  well.  It  had  only  been 
working  from  the  first  Monday  in  August,  but  he  believed  it  went  very 
well  from  the  first. 

*Mr.  HAWES  said  the  reason  of  his  putting  his  board  vertically  and  the 
jacks  horizontally,  to  which  Mr.  Phillips  had  referred,  was  to  allow  of  more 
operators  working  in  each  section.  That  was  a  great  advantage  ;  but  a 
disadvantage,  among  others,  was  that  the  dust  got  in  between  the  contacts 
and  insulated  the  lines  occasionally.  With  regard  to  the  comparison  Mr. 
Kingsbury  had  drawn  between  the  Edison  and  Bell  boards,  or  between  cord 
and  plug  boards,  the  chief  disadvantage  of  the  Bell  boards  in  those  days 
was  that  they  could  not  get  good  cords.  If  Mr.  Kingsbury,  in  his  reply, 
would  refer  to  the  present  form  of  cords,  he  would  doubtless  be  able  to 
give  them  some  useful  information.  The  branching  system  was  an  immense 
advance  on  the  old  system,  and  more  attention  might  have  been  given  to 
it  with  advantage. 

*Mr.  G.  L.  ADDENBROOKE  said  the  Paper  was  a  very  solid  one,  and  he 
joined  with  other  speakers  in  acknowledging  the  lucid  way  in  which  it  was 
put  together.  Upon  the  subject  of  switchboards,  he  had  expected  to  hear 
something  of  a  board  afterwards  used  in  electric  lighting.  This  board  had 
a  second  set  of  strips  laid  underneath  the  top  set,  and  at  right  angles, 
and  plugs  slotted  longitudinally  were  used,  making  a  spring  contact,  and 
passing  through  holes  in  both  strips.  All  these  boards,  of  course,  were 
gradually  swept  away.  He  had  made  one  or  two  attempts  himself  to 
design  boards  of  one  sort  or  another,  but  there  was  no  doubt  English 
telephonists  were  greatly  handicapped  in  comparison  with  their  American 
brethren.  L'ufortunately,  in  the  early  days  of  telephony  the  Telephone 
Companies  seemed  to  consider  that  so  far  as  the  staff  were  concerned  the 
finality  of  things  had  come,  and  if  any  improvements  were  to  be  made  they 
must  come  from  outside.  There  was  no  want  of  ability  on  the  part  of  the 
servants  of  the  Company,  but  certainly  the  management  did  not  encourage 
any  work  of  an  ingenious  kind.  It  was  desirable  that  people  should 
know  how  differently  the  Western  Electric  Company  had  acted  in  this 
matter.  He  himself  was  in  America  about  four  years  ago,  and  having  an 
introduction  to  the  President  of  the  Company  from  Mr.  Kingsbury,  the 
former  showed  him  over  the  works  of  the  Company,  and  explained  how  they 
worked.  They  had  a  special  department  dealing  with  inventions,  and  that 
department  was  in  communication  as  far  as  possible  with  telephone 
companies  all  over  the  country,  and  received  information  and  com- 
plaints from  them.  It  was  the  duty  of  this  department  to  go  through 
the  mass  of  complaints  and  suggestions,  and  to  see  how  far  those 
suggestions  could  be  put  into  practical  form,  and  there  was  no  doubt  that 
had  been  a  most  successful  policy.  At  the  present  day,  when  they  looked 
back  at  all  that  had  been  done  in  the  way  of  telephone  switchboards,  they 
might  almost  say  that  the  progress  of  telephony  had  rested  with  the  Wes- 
tern Electric  Company  and  with  the  affiliated  companies  whose  various 
superintendents,  with  their  knowledge  of  practical  working,  had  been  able 
to  make  suggestions  from  time  to  time.  It  used  to  be  a  great  sorrow  t" 
him  that  English  electricians  had  not  the  chance  that  Americans  had. 
Probably  matters  were  altered  now.  At  any  rate,  British  people 
ought  to  take  a  leaf  out  of  the  book  of  the  Western  Electric 
Company  in  that  matter.  He  did  not  think  Mr.  Kingsbury  had 
brought  out  as  far  as  it  might  have  been  brought  out  the  immense 
complexity,  yet  simplicity,  of  the   multiple  board.      It  was  an  enormous 


problem  when  they  had  4,000  or  5,000  subscribers  on  each  board,  with 
many  couplings  for  each  subscriber,  the  cross-couplings  to  be  got  right,  and 
made  so  that  it  would  stay  right.  This  Paper  laid  the  groundwork  upon 
which  an  enormous  mass  of  interesting  material  might  be  built  up.  Some- 
body ought  to  say  something  of  the  exchange  systems  of  Loudon.  There 
was  no  doubt  London  presented  a  different  telephone  problem  from  that 
of  any  other  system,  and  the  officials  of  the  London  system  had  had  to 
deal  with  problems  which  weie  not  met  with  in  Paris,  New  York,  Boston 
or  in  any  other  city.  Towns  like  New  York  or  Paris  were  not  sufficiently 
large  to  introduce  any  great  difficulty  in  putting  in  the  lengths  of  cable 
necessary  to  reach  out  from  the  dense  areas;  but  in  London  there  were  so 
many  centres  that  must  all  be  connected  together  by  I  ruuk  lines,  and  they 
had  to  carry  great  masses  of  trunk  lines  from  one  end  to  the  other,  three 
or  four  miles  or  more.  No  doubt  the  system  had  been  simplified  since  by 
the  introduction  of  lower  capacity  ;  but  in  his  time  the  capacity  was  such 
that  when  they  got  beyond  two  or  three  miles  of  cable  conversation  was 
certainly  very  deplorable,  and  they  were  always  receiving  complaints  about 
it.  lu  that  way  they  had  to  meet  a  problem  that  he  did  ,not  think  had 
been  met  with  in  the  same  way  anywhere  else.  To  meet  these  difficulties 
the  central  trunk  exchange  system  was  decided  upon,  and  was  started  at 
Oxford -court,  which  was  very  much  like  the  head  to  the  different  parts  of 
the  I ii id}-.  They  had  18  or  22  exchanges  in  London,  a  greater  number 
than  any  other  city  by  a  very  large  proportion,  and  these  had  all  to  be  con- 
nected together,  and  arrangements  made,  so  that  any  one  exchange  could 
be  connected  to  any  other,  and  they  had  a  double  system  for  almost  every- 
thing, as  in  London  by  far  the  greater  number  of  calls  went  through  the 
trunk  system.  That  problem  had  been  met  in  London,  and  he  thought 
if  they  could  have  a  Paper  which  would  deal  with  these  improvements  from 
some  one  who  was  thoroughly  up  to  date  it  would  be  an  exceedingly 
interesting  communication,  and  would  show  that  English  electricians  were 
not  altogether  playing  a  secondary  part  now  in  telephonic  development. 

*Mr.  CLAY  said  Mr.  Kingsbury  had  said  what  was  unfortunately  true, 
that  most  of  our  good  things  came  from  America  ;  but.  if  he  might  say  so, 
that  was  only  because  America  was  a  little  in  front  of  us  in  point  of  time. 
There  was  the  germ  of  the  multiple  board  in  the  Hawes  board,  and  he  had 
no  doubt  that  was  as  good  a  board  as  the  original  board  in  America.  Then, 
with  regard  to  the  branching  system,  there  was  a  system  designed  by  Mr. 
Watts,  of  Newcastle,  before  the  American  system  was  heard  of  here. 

"Mr.  AITKEN  said  they  had  listened  to  a  very  interesting  historical 
Paper,  but  they  must  all  feel  sorry  that  Mr.  Kingsbury  stopped  where  he 
did.  They  would  like  to  know  a  little  more  of  the  modern  switchboards 
they  had  in  America,  the  divided  switchboard  and  the  visual  signal  board  ; 
these  were  things  that  were  new,  and  to  which  they  were  not  accustomed. 
Mr.  Kingsbury  had  spoken  of  one  or  two  pointsof  devclopmentas  though  they 
belonged  specially  to  the  year  1894.  The  use  of  the  test  ring  on  the  front 
of  the  spring  jack  was  not  new  and  had  been  known  for  at  least  three  years, 
both  in  this  country,  experimentally,  and  also  in  Stockholm.  The  branching 
system,  too,  as  Mr.  Clay  had  said,  was  not  new  ;  it  had  been  known  here  for 
several  years,  and  had  been  in  successful  working  for  at  least  two  years. 
There  were  lots  of  improvements  that  Mr.  Kingsbury  had  not  mentioned. 
Flat  boards  had  been  introduced  considerably,  the  advantage  being 
that  with  half  the  number  of  spring-jacks  they  could  work  the  same 
number  of  subscribers  as  with  the  upright  board  The  operators  worked 
from  both  sides,  and  therefore  there  was  a  considerable  saving  of  cost, 
and  in  a  given  space  they  could  get  nearly  double  the  number  of  subscribers, 
and  as  space  was  very  valuable  in  London  that  was  a  serious  consideration. 
Boards  worked  on  the  single  cord  system  were  speedier  in  operation,  and 
also  there  were  only  half  the  number  of  cords  in  use.  Most  of  the  speakers 
had  referred  to  the  difficulty  of  keeping  cords  in  order,  and  they  must  see 
that  when  there  were  only  half  the  number  the  difficulty  was  much  less. 

*Mr.  J.  G.  LOR  .IAIN  joined  with  ethers  in  praise  of  Mr.  Kingsbury's 
Paper,  which  was  one  of  the  best  they  had  had  on  the  subject  of  telephony, 
and  his  hope  was  that  they  would  have  a  great  deal  more  upon  that  sub- 
ject. On  the  question  of  switching  arrangements  he  thought  it  would  be 
a  pity  if  an  historical  Paper  were  allowed  to  pass  without  auy  mention  of 
the  old  switching  arrangements  used  before  the  advent  of  the  telephone.  It 
was  known  to  a  good  many  people  that  in  Glasgow,  and  he  believed  also  in 
Newcastle,  there  were  two  very  large  exchanges  worked  by  Wheatstone 
ABC  instruments.  His  recollection  of  the  Glasgow  exchange  was  that 
there  were  about  120  subscribers,  and  that  for  an  A  I!  C  instrument 
exchange  was  a  very  large  exchange  considering  the  difficulty  of  working. 
With  regard  to  one  of  those  early  boards,  he  was  rather  astonished  to 
hear  it  spoken  of  as  the  Bell  board.  It  had  always  been  known  as  the 
Williams-Standard  Switchboard.  It  was,  as  had  been  said,  a  very  trouble- 
some arrangement.  They  could  get  75  exchange  lines  on,  but  had  to 
employ  two  operators.  Mr.  Kingsbury  seemed  to  think  the  first  exchange 
built  in  this  country  was  that  in  Coleman-street,  London  ;  as  a  matter  of 
fact,  the  Manchester  exchange  was  about  a  week  or  a  fortnight  before  it  : 
then  came  the  London  exchange,  and  then  the  Liverpool,  or  else  the  Paris, 
was  third.  Mr.  Kingsbury  spoke  of  the  multiple  board  originally  designed 
never  having  been  used  in  England  ;  he  rather  thought  Scribuer  or  Barton 
in  1880  brought  over  a  model  of  that  board  and  that  it  was  shown  at  Clark, 
Muirhead's.  With  regard  to  that  metallic  circuit  arrangement  where  they 
had,  as  on  the  St.  Margaret's  Bay  line,  the  double  twisting  of  the  wires, 
spoken  of  as  the  Post  Office  system,  and  described  in  the  patent  of  Bot- 
tomley,  Heys  and  Moseley,  was  much  earlier  even  than  that,  and  he  would 
like  to  find  "out  where  it  came  from.  He,  Mr.  Lorrain,  erected  a  number  of 
exchange  lines  on  that  system  in  Edinburgh  in  September,  1879  ;  he  got  the 
idea  from  Mr.  Tracy,  an  American  engineer,  who  said  he  had  seen  it  either 
in  Chicago  or  some  other  American  city.  Undoubtedly  it  was  in  existence 
at  least  early  in  1879,  perhaps  earlier,  "lie  was  rather  sorry  Mr.  Kingsbury 
had  not  referred  to  some  other  switchboards.  In  tracing  out  the  develop- 
ment of  switching  arrangements  it   was  n ssary  to  bear  in  mind  a  large 

number  of  other  switchboards  brought  out  by  other  men.  He  should 
have  liked  more  information  about  the  Law  system  and  Mann's  modification 
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of  it.  He  could  not  help  thinking  there  was  more  in  the  Law  system 
than  in  the  existing  system.  He  had  had  an  opportunity  of  seeing  two 
typical  systems,  one  the  Western  Electric  in  Cincinnati  and  the  Law  system 
at  St.  Louis,  and  he  must  say  he  never  saw  any  exchange  whose  working 
came  within  measurable  distance  of  the  Law  system  at  St.  Louis. 

Mr.  KINGSBURY,  in  replying,  said  he  was  sure  if  those  who  had 
spoken  really  knew  the  difficulties  which  were  met  with  in  London 
they  would  have  more  consideration  for  the  people  who  were  running  the 
system.  He  had  only  set  out  to  deal  with  the  development  of  switch 
boards,  and  that  was  the  reason  he  had  not  in  his  Paper  referred  to 
several  things  upon  which  other  speakers  had  spoken.  He  thought 
probably  Mr.  Lorraine  wTas  right  in  saying  that  Scribner's  board  was 
brought  to  this  country  in  1880.  Mr.  Aitken  objected  to  his  omission  of 
the  single  cord  and  the  flat  board.  The  flat  board  he  would  put  to 
electric  light  men  in  this  way  :  there  was  an  engine  they  could  get  at  a 
low  price,  but  which  would  cost  a  large  amount  for  fuel.  That  was  the 
flat  board.  The  single  cord  board  was  one  of  the  inventions  with  which 
Scribner's  name  was  particularly  associated,  but  it  had  disadvantages  and 
was  not  in  the  line  of  switchboards  which  had  led  to  ulterior  developments, 
and  therefore  was  not  included  in  the  switchboards  he  had  brought 
before  them  that  evening.  He  thought  Mr.  Aitken  had  entirely  mis- 
understood the  drift  of  his  observations  about  the  ring  on  the  front  of  the 
spring-jack.  Mr.  Clay  had  put  the  matter  very  reasonably  in  saying  that 
most  of  the  good  things  in  telephony  came  from  America,  because  America 
was  a  little  in  front  of  us  in  point  of  time.  It  was  a  fact  that  the  tele- 
phone was  born,  bred  and  brought  up  in  America.  The  problems  which 
had  to  be  overcome  arose  there  first.  It  was  the  home  of  the  industry, 
and  they  had  gone  systematically  to  work  to  develop  the  telephone.  He 
did  not  think  we  ought  to  grudge  the  Americans  their  success  in  one 
department,  seeing  that  for  the  same  reasons  we  had  so  many  successes  of 
our  own.  In  conclusion,  he  thanked  Ins  audience  for  their  patience  and 
the  speakers  for  their  very  kind  remarks. 
The  meeting  was  then  adjourned. 


THE  LONDON  COUNTY  COUNCIL  AND  THE 
TELEPHONE  SERVICE. 


A  deputation  from  the  London  County  Council  had  an  interview  at  the 
General  Post  Office  on  Monday  afternoon  with  the  Postmaster-General,  on 
the  subject  of  the  telephone  service  in  London.  The  deputation,  which 
was  introduced  by  Mr.  Benn,  M.P.,  consisted  of  Mr.  Dickinson.  Deputy- 
Chairman  of  the  London  County  Council  :  Mr.  Edwin  Jones.  Chairman  of 
the  Telephone  Committee  of  the  Council  ;  Mr.  J.  Thornton,  and  Mr. 
N.  \V.  Hubbard.  The  Postmaster-General  was  accompanied  by  Sir  Robert 
Hunter,  Mr.  Spencer  .Yalpole,  and  Mr.  Lamb. 

Mr.  BENN  stated  that  the  question  of  telephones  was  one  to  which  the 
London  County  Council  had  devoted  considerable  attention.  It  would 
probably  be  remembered  that  two  of  their  representatives — Sir  John  Lub- 
bock in  the  House  of  Commons  and  Lord  Hobhouse  in  the  House  of  Lords 
— protested  against  what  they  regarded  as  the  very  hurried  passing  of  the 
Telegraphs  Act  of  1892.  The  measure  was  introduced  in  May,  and  within 
a  1 1  ninth  it  was  passed,  and  then,  owing  to  political  circumstances  into  which 
he  need  not  enter,  there  was  an  interval.  The  County  Council  regarded 
that  case  as  a  very  important  one,  because,  looking  at  the  figures,  they 
found  that  London  represented  one  seventh  of  the  whole  of  the  business  of 
the  National  Telephone  Company.  They  were  conscious  that  the  present 
Tost  master-General  was  in  no  sense  responsible  for  the  circumstances 
under  which  the  measure  was  introduced  and  passed,  and  they  very  much 
appreciated  the  fact  that  during  the  last  Parliament  the  right  hon. 
gentleman  consented  to  place  the  draft  agreement  upon  the  table  of 
the  Mouse  ..f  Commons.  They  attached  very  great  importance  to  the 
suggestion  of  the  committee  that  it  should  be  laid  before  Parliament. 
Their  interpretation  of  that  proceeding  was  that  they  would  have  some 
opportunity  of  discussing  the  on. visions  of  the  Bill,  and  probably  some 
opportunity  of  amending  its  provisions.  If  the  right  hon.  gentleman 
decided  that  no  opportunity  was  to  be  given  for  a  discussion  in  Parlia- 
ment, they  considered  the  matter  to  i„.  „f  such  vital  importance  to 
London  tbal  they  would  ask  him  I'm  something  in  the  Bhape  of  a  Committee 

of  Inquiry.  Looking  at  what  bad  been  done  in  other  cities  with  re  pel  I  to 
telephone  business,   they   thought,   it.    would  be  most    unfortunate    it   the 

agreement  wa    pa    ed  through  without    London  having  aomi of  roice 

in  the  matter.  They  would  like  to  be  able  to  .hoy,  before  Borne  such  Com 
mittee  what  London  could  do  foi  itself  if  it  were  called  upon,  Thej  were 
provided  with  particulars  of  what  other  cities  had  done.  They  very  much 
desired  to  see  i  he  advantages  of  tin  telephone  pstem  placed  before  the 
citizens  of  London  with  equal  facilities  and  at  a  price  similar  to  that 
which  prevailed  in  other  towns. 

The  POSTMASTER-GENERAL  asked  what  other  towns  the  hon. 
gentleman  referred  to. 

Mi.  BENN:  Town  in  Scotland  in  particulat  towns  that  have  taken  up 
the  telephone  on  their  own  account     G     ishii         rin  tance, 

The  POSTMASTER-Gl    .m:\i      The  telepl ...  Galashiels  is  the 

National 

Mr.  BENN  (continuing)  said  thai    omen   brictioi       ighttob 
upon  the  National  Telephone  Convpai  ident  thai  in  the 

arrangeme [uestion  a  monopoly  practice  ''   ished,  and 

unl<        protection  ed  to  il itizen         ii  I  to  price, 

they  inir bi  probably   hi   helpli       i    regarded  thi    important  point 

Mi  DICK1S  '  i  ob  eived  tint  Mi.  Benn  had  ft.  rred  to  the  \  -  ol 
1892,  at  ..I  l, ..;    tated  that  on  thai  the  Count     I  ide  a  very 


strong  protest  against  the  passing..!'  that  measure,  which  was  accomplished 
in  a  very  short  space  of  time.  The  provisions  of  that  Act  made  a  very 
considerable  change  in  the  position  of  affairs  with  regard  to  the  Telephone 
Companies.  The  measure  practically  gave  the  Post  Office  power  to  hand 
over  to  the  National  Telephone  Company,  if  they  liked,  the  right  which 
Parliament  had  conferred  on  the  Department  to  break  up  streets  and  to 
enter  on  private  property,  subject  to  restrictions  and  appeal  to  the 
Railway  Commissioners.  The  Council  foresaw  that  that  was  a  proposal 
which  ought  to  receive  very  careful  consideration  on  the  part  of  Parlia- 
ment. That  the  Act  was  known  to  be  beneficial  to  the  telephone  com- 
panies appeared  to  be  evident  from  the  prospectus  of  the  New  Company 
(from  which  he  quoted).  The  New  Company  was  now  practically  defunct 
as  a  separate  company  ;  but  it  asked  for  capital  on  the  basis  of  the 
advantages  given  to  the  telephone  companies  by  the  Act  of  1892.  Since 
the  Act  was  passed  they  had  been  waiting  to  see  the  agreements  that  were 
prepared  by  Sir  James  Fergusson  on  behalf  of  the  late  Government,  which 
the  Committee  of  the  House  of  Commons  stated  ought  to  be  laid  on  the 
table  of  the  House,  and  when  they  were  presented  at  the  close  of  last 
Session,  the  Postmaster-General  very  kindly  acceded  to  the  request  which 
was  made  on  the  part  of  the  Comity  Council  to  postpone  finally  signing 
the  agreements  until  Parliament  and  the  Council  had  had  an  opportunity 
of  perusing  them.  They  had  now  read  them  carefully,  and  the  Council 
had  come  to  the  conclusion  that  if  they  were  carried  into  effect  as  they  at 
present  stood,  they  would  be  detrimental  to  the  interests  of  London.  The 
position  of  London  with  regard  to  the  telephone  companies  was  a  very 
serious  one.  They  were  practically  in  the  hands  now  of  a  gigantic  monopoly 
■ — a  monopoly  which  had  practically  destroyed,  not  only  all  competition, 
but  all  chances  of  future  competition. 

The  POSTMASTER-GENERAL  inquired  whether  the  speaker  advocated 
competition  in  the  telephone  service. 

Mr.  DICKINSON  replied  that  he  advocated  competition  in  any  business 
that  a  concern  took  up  unrestricted  by  limitations  which  Parliament 
always  placed  on  a  private  concern  which  was  a  monopoly.  It  might  be 
advisable  that  the  gas  company  should  have  a  monopoly,  but  their  divi- 
dends had  to  rise  and  fall  with  the  price  of  gas  ;  and  in  the  same  way  the 
profits  of  the  water  companies  were  restricted.  Parliament  had  never 
given  a  monopoly  to  any  private  concern  and  given  them  full  power  to 
make  what  charge  they  pleased.  One  large  telephone  company  had  been 
able  to  absorb  the  others,  and  get  rid  of  the  competition  which  would 
otherwise  have  existed,  and  this  brought  about  a  state  of  circumstances 
which  required  serious  consideration  whether  the  Company  should  be 
restricted  or  the  State  should  take  over  the  system. 

The  POSTMASTER-GENERAL  pointed  "out  that  the  licences  under 
which  the  National  Company  worked  did  not  terminate  for  17  years.  There 
was  a  provision  by  which  it  might  be  terminated  in  seven  years,  but  it  was 
a  continuing  licence. 

Mr.  DICKINSON,  resuming,  said  that  they  were  in  the  hands  of  a 
monopoly — a  Company  which,  as  far  as  London  was  concerned,  did  its 
business  very  badly.  Its  service  was  conducted  almost  entirely  on  the 
single- wire  system,  although  recently  they  had  endeavoured  to  improve  it; 
and,  moreover,  the  Company  gave  its  service  at  a  very  high  rate  of  charge. 
There  was  no  place  in  which  telephonic  communication  was  so  expensive  as 
it  was  in  London. 

The  POSTMASTER-GENERAL  said  he  really  could  not  allow  such  a 
statement  to  go  uncontradicted,  because  it  was  not  the  case. 

Mr.  DICKINSON  stated  that  they  were  very  desirous  to  place  then- 
arguments  before  a  parliamentary  committee  or  other  tribunal.  As  far  as 
they  bad  learnt,  the  cost  of  the  telephone  service  in  London  was  the 
highest  ;  it  was  certainly  very  high.  The  cost  varied  from  £12  to  £20  per 
subscriber,  and  the  cost  elsewhere  was  very  much  less.  In  Canada  it  was 
£4,  in  parts  of  Australia  £6,  in  Stockholm  £4,  in  Glasgow  the  same  Com- 
pany charged  ouly  £10,  and  in  Manchester  it  was  £6.  As  far  as  they 
could  learn,  although  their  information  might  be  incorrect,  London  sub- 
scribers paid  very  highly  for  the  telephone  service,  and  they  could  not  see 
that  there  was  any  chance  of  escaping  from  such  high  charges.  The  Tele- 
phone Company  had  a  capital  of  £4,500,000,  of  which,  he  believed,  at  least 
£2,000,000  represented  promotion  money,  and  not  any  cash  that  had  been 
invested  in  the  concern  :  and  they  were  convinced,  after  investigating  the 
matter,  that  a  telephone  set  vice  could  be  provided  for  all  the  existing  sub- 
scribers in  Loudon  at  less  cost  than  at  present.  In  fact,  thej  could  see 
their  way  to  providing  it  at  a  maximum  cost  of  t'10  per  subscriber.  These 
were  what  the  County  Council  looked  upon  as  the  facte  of  the  position,  and 
they  attended  there  to  ask  the  Postmastei  I  leneral  if  he  could  assist  them  to 
have  these  matters  thoroughly  thrashed  out  by  a  committee  of  the  House 
of  Commons,  and  with  special  reference  to  the  agreement  alluded  to.  They 
li.nl  .me  as  carefully  into  the  agreement  as  they  could  with  such  a  com- 
plicated document,  and  they  gathered  from  it  that  the  effects  of  the 
agreement  would  be  practically  to  place  the  telephone  companies  in  a  much 
stronger  position  as  monopolists  'ban  that  which  (hey  occupied  at  the  pro- 
sent  moment.  In  fad.  it  must  have  been  contemplated  that  they  would 
almost    become    monopolists    when    the  Treasury     granted    the    minute    of 

May  23,  1892,  in  which  the  que  tion  ol  Ere  h  licences  was  dealt  with. 
1  hiving  read  the  minute  t he  speaker  said  that  it  must  have  contemplated 

the  1. tinging  about    of  a   stale   of  affairs  in  which  the  National  Company, 

whi.h  was  now  the  only  telephone  company  that  was  concerned,  would 
in.,  i  with  no  further  oppo  ition  on  the  pari  of  othei  licensees  ;  and  in  the 
agreement  itself  they  found  provisions  which  would  practically  render  it 
almost  impossible  Foi  competitors  to  earn  on  business.  There  w«  foi 
au elaborate  provision  ah  ut  terminal  charges.     Theagree 

in  the  opinion  of  (he  Council,  a  Horded  such  gnat  facilities  to  the  National 

Telephone  Companj  thai  tin-  lattei  was  placed  in  a  most  advantageous 
position  foi  carryin     on  il     bu  ine      tnd  im  refits,  which,  he 

ban  thej  had  hitherto  been.     If 

that   we 1 1.. 'i.'     u  Jit  t..t.  condition    in  thi    i   reement,  or  am  other 

..I    which  would  limit  the  cliai   es  or  profits  of  the  National  Com 
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panj  in  the  same  way  as  the  charges  and  profits  o£  other  companies  lia.l 
been  treated  hitherto,  The  agreement  really  enabled  the  telephone  corn- 
pan;  to  carr)  mi  its  work  practically  with  I  lie  same  offices  .ii i.l  facilities  as 
the  Post  Office  .  and  rights  which  had  been  given  by  Parliament  to  the 
Poet  Office  were  allowed  by  the  Act  of  1892  to  l>e  handed  over  t<>  the 
belephi  ine  companies. 

The  POSTMASTER-GENERAL  stated  that  the  Post  Office  had  no 
power  to  hand  over  powers  which  would  in  any  way  conflict  with  the 
powers  of  I  he  I  .ocal  Authority  or  of  the  County  i  JouncU  in  I don. 

Mr.  DICKINSON   Baid  he  was    iware  that   a  clause  was  put  in  the  Bill 

providing  that  the  powers  must  be  subject   to  the  < sent  of  the  County 

Council.     The   Post  Office,  in   the  opinion  of  the  Council,  ought  not  to 

hand   over  rights  which  had  beer   conferred  U] them  by   Parliament 

unless  the  '  lompany  gave  some  equivalent  in  the  shape  of  reduced  charges 
or  other  limitations 

The  POSTMASTEK  GENERAL  remarked  that  these  points  were  rather 
complicated,  but  lie  had  been  under  the  impressii  n  that  all  powers  which 
were  conferred  ami  which  could  lie  conferred  under  the  Act  of  1892  were 
subject  to  the  veto  ot  the  Local  Authority  and  in  Loudon  of  the  County 
( 'ouncil,  and  that  it  conferred  no  powers  as  to  private  property  which  did 
not  exist  before. 

Mr.  1  ill ' K 1  NSi  IN  replied  that  the  impression  which  he  had  been  under 
was  that  the  Telegraphs  Act  of  1892  did  give  power  to  the  Post  Office  to 
hand  over  rights  to  the  Telephone  Company  which  the  latter  had  not  before. 
It  Sir  Robert  Hunter  said  that  that  was  not  so  he  would,  of  course,  at  once 
withdraw  his  statement  on  this  point.  However,  whatever  Parliament  had 
■  lone,  the  agreement  itself  did  contemplate  handing  over  to  the  National 
Telephone  Company  the  right  of  entering  on  private  property. 

The  POSTMAST ER-GENERAL  said  he  believed  it  would  be  found  that 
the  powers  under  the  Act  which  the  Department  could  hand  over  to  a 
licensee  of  the  Post  Office  did  not  affect  private  property.  They  affected 
the  right  of  laying  wires  underground,  but  in  every  case  subject  to  the 
permission  of  the  Local  Authority.  The  ordinary  wayleaves  powers  were 
upon  the  roads,  and  these  powers  were  subject  to  the  approval  and 
sanction  of  the  Local  Authority.  The  right  hon.  gentleman  referred  to 
and  quoted  Sub-section  6  of  Section  2  of  Clause  5  of  the  Act  of  1892. 

Mr.  DICKINSON  said  that  the  consent  referred  to  was  a  very  weak 
power.  He  did  not  think  it  would  be  considered  reasonable  if  the  County 
Council  were  to  oppose  an  order,  and  say  that  they  would  give  no  permis- 
sion to  the  Telephone  Company  for  fear  it  would  enhance  the  value  of  the 
latter's  property. 

The  POSTMASTER-GENERAL  pointed  out  that  none  of  these  powers 
could  be  exercised  without  the  consent  of  the  County  Council  being  pre- 
viously obtained. 

Mr.  DICKINSON,  continuing,  said  that  they  felt  that  the  whole  pro- 
ceeding of  entering  into  the  agreements  in  question  with  the  Telephone 
Company  was  too  advantageous  to  the  latter.  They  therefore  approached 
the  Postmaster- General  now  because  they  felt  that  the  State  was  shariug 
its  monopoly  with  a  private  company,  and  they  asked  that  such  a  proceed- 
ing should  be  reconsidered.  The  State  was  proposing  to  pay  for  the  trunk 
wires  at  their  cost  price,  plus  10  per  cent,  for  compulsory  purchase,  and  it 
was  well  known  that  this  was  the  least  paying  portion  of  the  Company's 
undertaking,  so  that  the  Company  would  be  in  a  better  position  when  it 
got  rid  of  the  trunk  wires  to  carry  on  the  local  work  than  it  was  at  pre- 
sent. In  all  these  respects  they  thought  that  facilities  were  given  to  the 
National  Telephone  Company,  who,  they  maintained,  ought  to  be  placed 
under  some  restriction  as  to  their  charges  and  profits.  There  was  one 
matter  in  regard  to  these  agreements  which  they  could  not  pass  over, 
namely,  that  the  agreement  itself  contemplated  not  a  reduction  in  the 
costs  of  the  Telephone  Company,  but,  wherever  there  was  any  change,  an 
addition.  A  charge  was  to  V»e  made  for  the  use  of  the  trunk  wires.  Towns 
at  a  distance  varying  from  20  to  25  mile6  would,  under  the  agreement,  pay 
6d.  for  a  trunk  message  instead  of  3d.,  as  at  present  ;  towns  between  40 
and  50  miles  would  pay  Is.  instead  of  6d.  ;  towns  between  50  and  75  miles 
would  pay  Is.  instead  of  9d.  ;  towns  between  80  and  100  miles  would  pay 
Is.  6d.  instead  of  Is.  ;  and  towns  between  120  and  125  miles  would  pay 
2s.  instead  of  Is,  6d.  Originally  the  Government  intended  to  enter  into 
similar  agreements  with  the  National  and  the  New  Companies,  and  there 
would  then  have  been  two  companies  undertaking  to  supply  London.  The 
New  Company  had,  however,  disappeared,  and  had  been  bought  up  by  the 
National  Telephone  Company  ;  and  they  ventured  to  submit  that  the  cir- 
cumstances were  different  now  to  what  they  were  in  the  time  of  the  Post- 
master-General's predecessor.  The  Post  Office  would  now  be  entering 
into  an  agreement  with  one  company — a  company  which  possessed  so  large 
a  capital  that  it  could  not,  he  said,  make  its  profits  except  by  charging 
most  extravagantly  high  rates  to  its  subscribers.  They  thought  that  this 
was  a  dangerous  state  of  things  ;  and,  on  behalf  of  a  considerable  number 
of  telephone  subscribers  in  London,  and  in  the  interest  of  the  future  of 
telephony  in  London,  they  asked  that  the  agreement  should  not  be  entered 
into  until  Parliament  had  held  an  inquiry  into  the  whole  question  of  the 
telephouic  communication  of  the  country. 

Mr.  BENN  desired  to  point  out  that  certain  powers  were  granted  to  the 
Telephone  Company  through  the  medium  of  the  Post  Office,  and  the  public 
had  a  right  to  look  for  a  quid  pro  quo  from  the  Company. 

Mr.  E.  JONES  stated  that  the  service  rendered  by  the  National  Com- 
pany was  inefficient.  He  had  repeatedly  had  the  greatest  difficulty,  and  had 
had  to  use  the  telegraph  service  because  he  could  not  get  on  the  telephone. 
The  Company's  charges,  too,  were  exorbitant,  and,  although  it  had  lieen 
established  for  over  12  years,  it  had  only  been  able  to  attract  7,000  sub- 
scribers. The  percentage  of  subscribers  to  the  population  was  smaller 
probably  in  London  than  in  any  other  town.  The  question  was  a  most  im- 
portant one  for  London.  He  had  no  doubt  that  the  County  Council  could 
supply  a  more  efficient  service  for  about  half  the  present  price.  In  fact, 
they  had  had  an  estimate  from  their  engineer,  and,  having  gone  into  the 
matter  as  closely  as  they  could,  they  calculated  that  they  could  provide  a 


far  more  efficient    jervice     with  double  wiref   instead  of  single  wirec 
present     for  about  liali  t  he  chat  to  t  he  publii 

Mr.  BENN  remarked  that  the  Postmast  r-General  had  itated  that  the 
licence  of  the  Company  had  about  17  yens  still  to  run.     As  far,  b 

as  the  patent    n teemed,  i   of  them   had  expired  oi  were  nearly 

expiring    10  that  there  would   be  nothing  to  present   the  County  I 
from  r.oiying  out   some  scheme  as  had  been  hinted  at  of  doing  the  tele- 
phone bn  -ine-    t  bem  lelves. 

The  POSTMASTEB  GENEE  \l..  inreply,  stated  thai  thi  question  from 
the  point  of  view  of  the   Department    re   lived    itselJ    into 
issue.     The  arguments  of   Mr.  I'.enu   and    Mr.  Dickinson    would    no  doubt 
have  been  strong  and  effective  arguments  in  the  spring  and  tail,  summer 
of  1892,  but  what  they  were  asking  or  suggesting  at  the  preeent  til 
that  the  Government- -and  the  fact  of  the  chai  i  nment  did  not 

affect  the  question— should  go  bark,  not  only  upon  the  polic]  approved  by 
Parliament  in  1892.  but  also  upon  an  agreement   Bigned  by  the  Govern- 
ment of  that  day  with  the  National  and  the  New  Telephone  Companies. 
The  signatures  given  to  the  agreements  were  as  solemn  as  at 
between  two  parties  could  possibly  be.     Sir  James  I  igned  on 

behalf  of  the  Department,  and  the  t  thairmen  of  the  two  Companies  signed 
on  behalf  of  tht  latter,  and  the  work  upon  which  he  Mr.  Arnold  Morlej  had 
been  engaged  ever  since — and  it  had  been  no  easy  work — had  been  em- 
bodying in  formal  legal  documents  the  agreements  come  to  between  tie- 
Government  and  the  two  Companies  in  1892.  He  did  not,  however,  want 
to  rest  the  case  merely  on  this,  as  he  thought  there  had  been  a  great  deal 
of  misapprehension  as  to  the  real  position  of  affairs,  and  the  effect  which 
the  agreements  would  have  upon  the  telephone  system  and  service  of  the 
country.  He  had  pointed  out  that  the  Compauy  now  had  a  licence  which 
extended  over  the  whole  of  the  United  Kingdom,  and  lasted  for  17  years, 
and  he  was  sure  that  no  one  present  would  suggest  that  the  Government 
could  arbitrarily  take  away  that  licence,  having  granted  it  for  a  definite 
period,  unless  the  Company  failed  in  some  respects  to  carry  out  the  obliga- 
tions which  the  holding  of  the  license  and  its  terms  imposed  on  them. 
What  they  were  proposing  to  do  under  these  agreements— or,  rather,  what 
the  late  Government  determined  to  do,  with  the  sanction  of  Parliament — 
was  to  take  over  a  great  portion  of  the  work  from  the  Telephone  Company 
— that  was  to  say,  to  take  over  the  whole  of  the  trunk  system,  and  leave 
the  licensees  of  the  Post  Office  to  work  the  telephone  system  in  restricted 
areas,  their  powers  being  entirely  taken  away  with  respect  to  all  districts 
of  the  country  outside  the  restricted  areas.  That  was  the  main,  substan- 
tial portion  of  the  agreement.  Mr.  Dickinson,  he  believed,  had  referred  to  a 
possible  solution  of  this  somewhat  technical  and  highly  complicated  subject 
by  the  taking  over  of  the  whole  system  by  the  State.  In  the  agreements 
iu  question  they  were,  at  all  events,  making  a  long  stride  in  that  direction. 
He  had  had  to  consider  the  whole  question  of  purchase.  After  discussing 
the  whole  subject,  and  in  view  of  the  experience  they  had  gained  since  1870, 
when  the  telegraphs  were  taken  over,  the  Government  came  to  the  con- 
clusion that  it  was  impossible  for  them  seriously  to  consider  the  question 
of  the  compulsory  purchase  of  the  telephones  under  Act  of  Parliament  at 
che  present  time  ;  but  what  they  had  been  doing  was,  by  agreement,  taking 
over  a  large  and  substantial  portion  of  the  telephone  service  of  the 
country.  Mr.  Dickinson  had  alluded  to  the  subject  of  competition,  and  he 
had  put  it  to  that  gentleman  whether  he  approved  of  competition  in  the 
telephone  service.  For  his  own  part,  he  confessed  that  nothing  could  be 
more  detrimental  to  the  telephone  service  than  to  have  the  systems  of 
two  companies  in  one  area.  The  Government  had,  however,  alwas  taken 
this  view — that  no  monopoly  had  been  conferred.  If  the  National  Tele- 
phone Company  failed  to  provide  a  reasonably  efficient  service  in  any  par- 
ticular area,  the  Post  Office  had  the  right  to  set  up  a  system  of  their  own 
in  that  area,  or  of  granting  to  another  body  a  licence  to  carry  on  a  com- 
petitive system.  Speaking  generally,  however,  and  from  a  good  deal  of 
experience  of  telephone  work,  he  was  confident  that  a  competing  system 
was  a  bad  arrangement  for  an  effective  telephone  service  in  any  given  area. 
It  must  be  remembered  that  the  telephone  was  a  luxury  ;  it  could  never 
be  brought  down  like  the  penny  post 

Mr.  JONES  :  It  is  a  necessity  for  commercial  purposes. 

The  POSTMASTER-GENERAL:  Yes,  but  it  was  the  luxury  of  the 
commercial  and  the  wealthy  classes.  It  could  never  be  made  the  ordinary 
medium  of  communication  for  the  great  mass  of  the  people  ;  and,  there- 
fore, quite  apart  from  the  question  of  general  policy,  he  should  doubt  the 
wisdom  of  a  municipality  in  taking  up  a  matter  and  imposing  the  liability 
on  the  rates,  which,  after  all,  did  not  effect  the  enormous  mass  of  the  rate- 
payers, but  was  confined  to  practically  a  small  minority.  With  respect  to 
the  question  how  far  the  agreements  alluded  to  affected  London 
— and,  after  all,  the  deputation,  representing  Loudon,  through  the  County 
Council,  no  doubt  looked  at  the  matter  mainly  from  this  point  of  view — he 
was  prepared  to  state  that,  after  the  agreements  were  ratified,  London 
would  be  practically  in  the  same  position  with  respect  to  this  question  that 
it  was  in  before.  As  he  had  said,  they  had  safeguarded  the  positionof 
local  authorities  by  powers  which  were  amply  sufficient  to  prevent  anything 
from  being  done  without  the  previously  obtained  sanction  of  the  County 
Council  ;  and,  therefore,  with  respect  to  the  wayleaves  question  ami  other 
powers,  he  thought  he  could  assure  them  that  their  position  would  be 
absolutely  safeguarded.  Something  had  been  said  about  the  charges  for 
the  telephone  service  in  London,  and  he  believed  that  Mr.  Dickinson  said 
that  they  were  higher  in  London  than  anywhere  else,  lb-  the  Postmaster- 
General)  had  a  list  of   the   towns  in  America  where  the  telepl e  was  in 

operation,  and  he  took  it  that  America  was  the  country  where  the  tele- 
phone service  had  perhaps  developed  more  rapidly  than  anywhere  else, 
He  found  that  in  Boston  the  charge  was  £33  per  annum  :  iu  Chicago  it 
was  £36  ;  in  New  York,  which  was  a  larger  town,  the  charge  was  £50.  and 

SO  far  as  he  know  the  profits  were  not  en-.i us  then'.   In  Philadelphia  the 

charge  was  £33,  in  San  Francisco £19.  and  in  Washington,  £33.  He  admitted 
that  these  charges  were  with  the  double-wire  system,  but  the  National 
Telephone   Company  was   now   spreading  that   system,    nil  lie  believed. 
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that  three-fourths  of  Loudon  was  bo  supplied.  The  Company  now 
charged  £17.  10s.  for  a  business  telephone,  £12  for  what  was  called  a 
private  house  telephone,  and  down  to  £10  where  the  subscriber  entered 
into  an  agreement  for  rive  years. 

Mr.  JONES  said  that  he  paid  £20  a  year,  and  he  believed  that  that  was 
the  charge  unless  a  subscriber  entered  into  an  agreement  with  the  Company 
for  five  years. 

The  POSTMASTER-GENERAL  said  he  ought  to  have  stated  that  the 
charge  was  £17  if  an  agreement  was  made  for  five  years,  and  on  a  yearly 
agreement  the  charge  was  £20.  With  regard  to  the  increased  charge 
which  would  result  from  the  Post  Office  taking  over  the  trunk  wires,  he 
believed  it  was  a  fact  that  under  the  scale  of  charge  proposed,  which  was 
based  on  a  uniform  rate  and  increased  mileage,  there  were  cases  where  an 
increase  would  result,  but  in  other  cases  the  charge  would  be  less.  It  had, 
however,  to  be  borne  in  mind,  that  with  the  Post  Office  having  control 
over  the  trunk  wires,  the  public  had  the  safeguard  of  Parliamentary 
pressure  if  the  Department  made  the  charges  unreasonable,  whereas 
against  the  National  Company  for  the  remainder  of  their  licence  there  was 
no  such  control.  He  understood  that  some  of  the  charges  for  trunk  wire 
communication  had  been  below  what  the  Company  considered  reasonable, 
and  in  all  probability  if  they  had  continued  the  system  they  would  have 
had  to  charge  more.  The  public  had  much  greater  safety  if  the  trunk 
wires  were  in  the  hands  of  the  State. 

Mr.  DICKINSON  :  We  have  no  control  over  the  terminals. 

The  POSTMASTER-GENERAL  :  Nor  have  you  now.  He  was  not 
going  to  defend  the  action  of  the  Government  15  years  ago  in  handing 
over  these  powers  to  a  Company.  He  thought  it  was  doubtful  policy,  but 
the  Government  were  now  doing  something  to  bring  about  a  position 
under  which  telephone  subscribers  would  be  generally  better  off.  Along 
with  other  advantages,  telephone  subscribers  would  have  the  great  benefit 
of  a  largely  increased  system  of  trunk  wires  He  could  assure  them  that 
the  position  of  London  in  this  matter  would  be  at  least  as  good  as  it  was 
before,  with  the  advantages  of  communicating  through  the  Post  Office  and 
of  increased  trunk  wires.  In  any  case,  however,  the  policy  settled  in  1892 
must  be  adhered  to  by  the  Government,  and  the  question  whether  modifi- 
cations might  be  necessary  must  be  left  for  subsequent  consideration  and 
what  experience  might  teach  them. 

Mr.  DICKINSON  stated  that  a  good  deal  of  what  he  had  said  had  been 
based  on  the  assumption  that  the  agreements  had  not  actually  been 
entered  into.  Of  course,  they  did  not  suggest  for  a  moment  that  the 
Government  should  go  back  from  what  had  been  agreed  upon.  If  that 
were  the  case  would  the  right  hoi.  gentleman  at  a  future  period,  if  they 
asked  for  a  licence,  graut  the  County  Council  a  licence,  and  also  the  same 
facilities  which  the  National  Telephone  Company  had  under  the  agreement 
Alluded  to  ? 

The  POSTMASTER-GENERAL  said  he  was  afraid  that  this  was  a 
question  which  he  could  not  answer  offhand  at  present.  He  would,  how- 
ever, undertake  this — that  the  fact  that  the  agreements  had  become 
operative,  after  the  legal  documents  were  drawn  up,  should  not  alter 
the  question  at  all  ;  the  question  of  municipal  licences  should  not  be 
prejudiced  by  this  fact.  He  had  constantly  maintained  in  the  negotiations 
with  the  telephone  companies,  who  would  have  liked  to  get  a  monopoly, 
that  they  had  no  monopoly  of  the  telephone  service.  He  had  strictly- 
adhered  to  the  position  that  the  Government  was  perfectly  free  to  carry 
on  the  telephone  in  competition  with  them,  or  to  graut  licences  to  others. 

Mr.  BENN  asked  whether  there  would  be  any  opportunity  before  the 
final  signing  of  the  agreement  to  discuss  it  in  Parliament,  and  whether  the 
laying  of  the  agreement  on  the  table  implied  an  opportunity  of  discussing 
its  i  rovisions. 

The  POSTMASTER-GENERAL  replied  that  this  was  rather  a  question 
for  the  leader  of  the  House,  but  be  could  not  imagine  that  the  Govern- 
ment would  be  aide  to  find  time  for  a  long  discussion  of  the  agreement. 
It  might  give  an  opportunity  of  bavin-  a  discussion,  and  might  listen  to 
am  representations  on  the  question  which  did  not  conflict  with  the  general 
policy. 

Mr.  BKXX  then  thanked  the  right  hon.  gentleman  on  behalf  of  the 
deputation,  which  then  withdrew. 


THE  SOUTHWARK  BRIDGE  EXPLOSIONS. 

BO  \KI>  OF  TRADE  INQUIRY. 
The    Board    of    Trade   inquiry    into    tic  attending  the 

explosioni  which  occurred  on  Southward  Bridge,  on  Friday  last,  the  1st 
inst.,  wa   openedal  thi  Guildhall  by  Majoi  Cardewon  Monday  ai  11a.m. 

The  City  Solicitor  ■■<< I  on   behalf   "i  the   Bridge   House    E  I 

Committee,  who  havi  can  ol  the  bridge  Mi.  frank  Bailey  appeared  on 
behalf  of  the  Citj  "i  London  Electric  Lighting  Company.  Mr.  Frank 
Livesey  appeared  foi  tbe  South  London  Ga    Company. 

The  City  Solicitor  put  in  a  plan  ehowin    the  culvert  for  drainin 
water  from  the  bridge,  and  the  catch   pits  thereto,  Sec,     Mr,  I    >:  i    Bailee 

i  geni  hov  he  Electric  Lighting  (  omp  ,■■ 

cro    ing  the  1  I  tfr.  Livesey  furnished  a    plan  "f 

the  go    pipi  i  6  Sketch  reproduced 

The  tint  witness  called  was  Pi  lice  con  table  I  r  \      II. •     , i, i'  i,,    ■ 

■ he  '  'it',  at  1.60  p  hi.  on  Frid  kj 

H'   I  -  .i!  d  in  i  .  i  o  ' iel I  loio,      Mr  tin  ned  i  ound  and  heard   anol  bet 

■    plosion,  and  sa     l  cloud  ol  thi  which  he 

-i   '!"■   i"  idge  i'    -  oi -  froi     thi    I 

Hi  :  man  blown  sis    »    ei  i  a  feel   in  1 lie  ah  and 

lull  in'.,    he  Eli  I  Com] 

ami  tool  him  i"  the  ho  pital.     The  uth-wesl 

ornei  ; :       ■  •        I  thi  ,n.l. 


Miss  HEATH,  of  Greencroft-gardens,  South  Hampstead,  typewriter 
and  shorthand  writer,  said  she  was  crossing  tbe  bridge  on  the  cast  side 
about  1.45  p.m.  on  Friday,  She  heard  a  report  and  .-.,\\  a  cloud  of  -moke 
on  the  south-west  corner  of  the  bridge.  A  few  seconds  afterwards  there 
was  an  explosion  close  in  front  of  her  On  tbe  east  side  and  a  great  deal  of 
blue  smoke.  A  stone  struck  her  eye.  She  turned  round  and  then  saw 
another  explosion.  She  afterwards  saw  a  man  being  lifted  out  of  a  box. 
The  explosions  were  very  sharp. 

JAMES  SMITH  said  on  Friday,  at  1.45  p.m.,  be  was  crossing  the  bridge 
on  the  east  side.  He  heard  the  first  explosion  and  saw  the  smoke.  A 
moment  afterwards  he  was  on  the  lid  of  the  Electric  Lighting  Company's 
box.  He  heard  a  noise,  and  was  thrown  in  the  air  and  fell  into  the  box. 
He  was  taken  to  the  hospital  ;  his  head  was  bruised. 

EDWARD  REDDIXt  :TOX  said  he  was  at  work  on  the  bridge,  throwing 
snow  over.  He  was  on  a  box-lid,  and  wa-  lifted  into  the  air.  He  heard  no 
noise. 

JOHX  LYOXS  said  be  was  close  to  Reddingtou,  and  saw  him  knocked 
down.     He  assisted  him.     He  saw  a  little  smoke  from  the  first  explosion. 

Mr.  PALMER,  a  grocer,  said  he  was  driving  across  the  bridge  from  the 
City.  When  he  was  close  to  tbe  Surrey  end  of  the  bridge  he  heard  a  loud 
explosion  on  the  off  side,  and  saw  the  flagstones  thrown  up.  He  saw  a 
woman  thrown  into  the  road.  His  pony  shied  over  to  the  other  side  of 
tbe  bridge.  He  then  beard  two  explosions  behind  him,  with  two  or  three 
seconds  in  between  each.     He  took  the  woman  to  the  hospital. 

After  other  witnesses  had  given  evidence,  Inspector  EVE  (City  Police) 
said  he  was  informed  of  the  occurrence  about  2  p.m.,  and  went  to  the 
bridge.  He  saw  the  Electric  Lighting  Company's  officials.  He  went  to  a 
box  at  the  south-east  corner  of  the  bridge,  and  when  the  lid  was  lifted  up 
there  was  a  strong  smell  of  gas.  The  box  contained  a  gas  meter.  He 
went  to  a  box  on  the  opposite  ride  of  the  bridge  and  smelt  gas  very 
strongly.  Gas  was  also  coming  out  of  of  the  gully  in  the  carriageway  in  a 
continuous  steam.     The  flagstones  on  the  west  side  were  displaced. 


Leak  In  Ga^Plpe,|;:yjj|t0.er  OatchpiL 
'~~~~]\  ^  "^ain.  Gas  Pipe. 

is |  ; 

2UTHWARK.   |1!  J  -rCulvert  covered  with       Soul 

'-  i    'Perforated  Grid  throughout 


I  i  Electric  Light  Mains 

1 ' 2nd  Explosion.    3rd  Explosion.  4th  Explosion.     6th  Explosion 

WILLIAM  CUPIT,  outdoor  foreman  to  the  South  Metropolitan  Gas 
Company,  said  he  opened  the  road  by  the  drain  which  goes  across  the 
bridge  at  the  south-west  corner.  He  began  tbe  work  at  3  p.m. ;  about 
9  p.m.  they  found  a  fractured  3iu.  nuin.  It  was  cracked  about  half-way 
round,  and"  split  lengthways.  The  crack  made  an  opening  about  the  thick- 
ness of  a  sheet  of  paper.  He  would  not  call  the  pipe  a  very  old  one,  but  a 
well-worn  one.  Tbe  pipe  had  been  in  use  more  than  eight  years.  The 
metal  was  thin  on  the  uppermost  side  where  the  crack  occurred.  He  pro- 
duced the  piece  of  pipe.  He  said  the  cross  crack  seemed  fresh,  and  was 
just  above  the  perforated  cover  of  the  gulley,  from  which  a  lot  of  gas  was 
coming.  He  did  not  think  there  was  any  escape'  from  the  longitudinal 
crack.     He  felt  tbe  gas  with  his  linger  coining  out  of  tbe  cross  crack. 

It.  THOMPSON  said  he  was  employed  by  tbe  City  Electric  Lighting 
( lompany  to  lift  covers  for  gas.  i  >n  Friday  be  was  working  ou  the  same 
approach  to  Southwark  Bridge,  and  had  opened  the  box  on  that  side  next 

to  il which  blew  up.     There  was  no  Bmell  of  gas  from  it.      In  two  or 

three  minutes  he  would   have  lifted    the   cover  ol'  tbe  box  which  blew  up. 
When  he  got  within  a  few  yards  of  the  south-west  corner  of  the  bi 
saw  the  first  explosion,  and  afterwards  the  explosion  on  the  other  side  of 
the  bridge,      lie  opened  and  examined  all  the    boxes  "ii  Southwark  Bridge 
on  January  25th.  and    be  noticed   no   gas   then.      He  in. lee, 1   noticed    it  on 

the  bridge.  He  examine, l  the  boxes  on  the  bridge  after  the  explosion  and 
they  smelt  of  gas.     It  took  him  ri\  d  ind  all  the  boxes  under 

i   e.    Two, .f  the  boxes  are  ventilated.     He  never  noticed  any  smell 
of  gas  in  a  ventilated  box. 

Mr.  BUCK,  Superintendent  of  Streets  for  the  Citj  Electric  Lighting 
Company,  said  he  went  to  Southward  Bridge  after  the  explosion.  He 
smell  gas  coming  from  the  culverts,  manholes,  aud  from  the  gullej  grat 

Inge.     Mr  rent   for  the  Gai   I  pany,  but   thej  did  not  come  for  more 

than  one  hour.  The  Gas  Companj  found  the  leak  about  9  p.m.  The 
ground  was  very  loose  under  the  pipe,  and  frozen  on  the  top  oi  the  pipe. 
There  was  no  injury  to  main    excepl   om    oi    two  <i  lulling 

si  ones.     His  company  employed  13  men  i  egularly  opening  boxes.     He  had 
nevei  bad  any  gas  leakage  reported  in   Southwark.     He  ha 
..  here  thej  had   trouble  with  ga 

■  .  , ■    i ..   |  rei  nit    the  firing  back.     He  had   not    ti  ied   Bttin     up 
boxes  with  incombustible  materia]       rhe  pipes  were  not  plu  i   . 

Plugs  in  tins  case  might    have  prevented    the     ucces  ion   ol    exp 
II,.  fired  threi  cork  ol   the  i  ulveri     \   fen 

minutes  after  a  stream  of  smoke 

ii  ;  ween  the  iron  pipes.     None  of  thi  i      in  an  d,  and   he 

. 

He    '»  a  match  Boating  on  thi                         itch-pit  of  to 
i   tin'  bridge, 
which  il.  :     era  ll:"'1 
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blue  bricks.  He  did  not  think  iiny  tiling  more  could  bo  done  to  prevent 
gas  getting  into  hoxes. 

THOMAS  BLTTH,  foreman  to  Messrs,  Mowlem  and  Co.,  Baid  on  January 
14th  last  be  was  employed  to  make  two  new  catch-pits  totheculvert 
crossing  Soutbwark -bridge.  The  pits  were  wanted  because  the  culvert 
used  to  get  stopped  up.  On  Friday,  January  18th,  lie  had  a  lighted  paper 
put  down  the  culvert  from  the  new  catch-pit  in  order  to  show  him  a  light 
in  the  culvert.  I'u  Wednesday,  23rd,  while  working  on  the  iron  pipe 
leading  from  the  culvert   through  thi  ill,  in-  had  a  lamp  and 

paper  put  in  through  the  pipe  towards  the  manhole.  There  was  do  explo- 
sion, and  no  smell  of  gas.  In  the  cou  i  excavation  thej  came 
across  the  gas  main.  The  crack  in  the  gas  main  was  outside  their  ex- 
cavation. 

Mr.  PEARD,  in  charf t  the  Testing  Department  of  the  City  Company, 

said  on  Friday  ■  ested   the  main-  on  Southwark  Bridge,  which 

had  been  alive  at  the  lime  of  the  explosion,  and  the  results  were  very  good. 
The  main-  not  alive  are  also  in  good  order.  There  are  no  are-lighting 
on  the  bridge. 

Mr.  F.  H.  JACKSON,  station  engineer  to  the  City  Company,  showed 
the  aut,  ii  ire  taken  on  Friday,  and  no  disturbance  was 

to  be  observed  at  the  time  of  the  explosion, 

Mr.  FRANK  1.1  VKSI'.Y,  of  the  South  Metropolitan  Gas  Company's  said 
it  was  impossible  to  prevent  the  escapes  of  gas.  They  lost  no  time  in 
sending  men.  He  said  that  any  cavity  which  the  Oas  Company  made 
under  the  footway  was  ordered  to  I"'  tilled  with  sand  or  coke-dust. 
In  answer  to  Major  C'ardew  he  thought  it  possible  that  pipes  might  be  fixed 
over  the  gas  mains  to  indicate  leakage  into  tin-  soil. 

The  inquiry  was  concluded. 


LEGAL   INTELLIGENCE. 


Farmer  v.  The  Waterloo  and.  City  Railway  Company. 

The  above  action  came  before  Mr.  Justice  Kekewich  on  Friday  last. 
This  case,  as  Th\  /  -  points  out,  raised  a  question  of  very  great  import- 
ance to  owners  of  property-  in  the  metropolis — namely,  whether  the 
numerous  companies  now  being  projected  for  constructing  underground 
railways  are  entitled,  under  what  appears  to  tie  a  common  form  clause 
now  introduced  into  underground  railway  Acts,  to  tunnel  through  the 
subsoil  under  houses  without  being  required  to  purchase  the  laud  and 
above.  In  the  present  case  the  defendant  Company  were  incorpo- 
rated by  the  Waterloo  and  City  Railway  Act,  1893  (which  incorporated 
the  Land  n-olidation  Act,  1846),  for  the  purpose  of  constructing 

an  underground  railway  from  the  neighbourhood  of  Waterloo  Station  to 
Mansion  House-street,  City,  ami  by  Section  5  they  were  empowered  to 
"enter  upon,  take  and  use"  such  of  the  land-  described  in  the  deposited 
plans  and  books  of  reference  as  might  be  required  for  that  purpose. 
Under  Section  7  the  mode  of  construction  was  required  to  be  by  tunnels, 
and  by  Section  7  the  motive  power  for  the  traffic  was  to  be  either  elec- 
tricity or  cable  traction.  Then  Section  36  provided  that  all  persons 
empowered  by  the  Lands  Clauses  Consolidation  Act,  1845.  to  convey  lands 
By  Section  84  landowners  might  be  required  to 
sell  parts  only  of  lauds  and  buildings.  Then  Section  85  enacted  as 
follows  :  — 

"  With  respect  to  the  lands  described  in  the  second  schedule  to  this  Act 
which  tn  me  by   the  provisions  of  this  Act  authorised  to  enter 

on,  take,  and  us  of  the  railway  and  works,  the  Company 

shall  not  be  required  wholly  to  take  those-  lands,  or  any  part  of  the  surface 
thereof,  or  any  houses,  buildings,  manufactories,  and   premises  therein,  or 

any- cellar,  vault,  or  other  construction    held  or   i nected   therewith,  but 

the  Coo  |  ite  and  use  the  subsoil   and  under-surface  of 

any  such  require  to  take,  use,  pulldown,  or  open 

any  such  vault,  ce  a  ,  or  arches,  as  aforesaid,  they  may  purchase,  take, 
and    a--  persons  interested   in   any    such 

vault,  cellar,  or  arche  shall  sell  the  same  for  the  purposes  of  the 
railway  and  works,,  and  the  purchase  of  any  Buch  cellar,  vault,  or  construc- 
tion shall  not  in  any  case  be  deemed  the  purchase  of  a  part  of  a  house  or 
other  building  or  manufactory  within  the  -aid  section  92  of  the  Lands 
Clauses!  1845.     But  nothin  ection  contained, 

nor  any  dealing  with  the  lands  in  pursuance  of  tin-  section,  shall  relieve 
the  Company  from  the  liabilil  in  undi  I     bo  68th  section  of 

the  Lands  Clause     Consolidation   Act,  1845.  and  evi  ompensa- 

tion  to  be  ascertained  under  thi-  Act  shall  be  .i  i  i  tained  ."cording  to  the 
provisions  contained  in  the  Lands  Claus<     i  ion  Acts." 

The  object  of  this  section  was  to  create  an  the  general  law 

that  an  owner  of  land    is  entitled    not   only  to  the  >wn  "to 

the  centre  of  the  earth."  as  well  as  "  u ,.,  and  therefore 

cannot  be  compelled  to  sell  any  part  of  a  vertical  stratum  of  his  land  with- 
out being  paid  tor  the  entire  stratum  ;  and  also  partially  to  repeal  the  Law 
as  laid  down  be  the  Lands  Clauses  Consolidation  Act,  1845,  and  the  nume- 
rous decisions  upon  it,  that  a  railway  company  requiring  to  take  land 
having  a  house  upon  it  i.-  bound  to  take  ami  pur,  base  not  only  the  land, 
both  Burface  and  subsoil,  but   the  house  upon   i>    s  irt  of  the 

house.  The  second  schedule  referred  to  in  Section  85  described  "land-, 
&&,  in  respect  of  which  easements  oi 

being  lands  and  the  houses  on  them  situate  in  the  parish  of  (  hri-tchurch, 
Southwark,  and  some  of  which   b      m    ed    to  the   plain  till'  a-  tenant   for  life. 

In  July  last  tie-  plaintiff  received  fi  im  the  Company  a  notice  that  they  re- 
quired te  and  use  "  the  subsoil  under  his  property  i  hown 
on  the  accompany  iug  plan,  and  at  a  depth  not  le  than  there  indicated.  The 
plan  showed  that  the  Company  prop 

ou  "-  above,     I  lej  ondtbi    aol 
Company  had  not  served  any  notice  to  treat  or  paid 


pei  i -a  I  ion,  or  given  a  bond,  as  provided  by  section  85  of  t  lie  Lands  Clauses  Act. 

The  C p.iny  ha\iug   n-aniK  mounl  borings  u  tide,   t  he  plain  til!      land 

for  the  purpose  of  i structing  their  tunnel  the  plaintiff  commenced  this 

a,  t  ion,  and  now  i  in  ne  i  for  an  interim  in  June  i  ion  i  i  restrain  the  Co] 
from  entering  upon  or  under  the  premises  described  in  the  notice,  or  any 
other  properly  Iii  the  said  parish  of  Christchurcb,  Southwark,  belonging 
to  him  until  the  Company  ha,  I  i  omplied  with  the  provisions  of  the  Lands 
Clausi     \,  i  and  I  he    pei  ial  Ac! . 

Mr.  CHAN  Mil, I.,  Q.O.,  and  Mr.  METHOLD,  for  the  plaintiff,  contended 
that  the  word  "appropriate  in  sei  tion  85  of  the  special  Act  did  not  mean 
appropriate  without  payment,  and  that  so  to  construe  '  he  31  i  I  ion  would  be 

c trary  to  every  principle  upon  which   Railway  A  .1.     The 

Company  were  bound  under  the  Lands  Clauses  Act  to  buy  the  necessary 
vertical  -lice  of  the  plaintiff's  land  before  they  could  use  any  part  of  the 
subsoil  for  their  tunnel. 

Mr.  CRIPPS,  «>.('..  and  Mr.  INGLE  JOYCE,  for  the  .let,.,,, lam  Com- 
pany,  contended  that  section  85  of  the  special  Act  had  introduced  a  new- 
procedure  applicable  to  such  cases  as  the  present,  and  intended  to  111  I 
sede  the  cumbrous  machinery  of  the  Lands  Clauses  Act,  while  protecting 
the  landowner;  that  the  tunnel  would  be  at  a  great  depth,  so  that  the 
injury  (if  any)  caused  by  it  would  be  merely  nominal.  It.  however,  any 
injury  should  result  to  the  plaintiff,  he  could  obtain  compensation  under 
section  68  of  the  Lands  Clauses  Act.  So  that  the  i  iompany  might,  bike  the 
subsoil  under  their  special  Act,  and  leave  the  plaintiff  to  compensation 
under  that  section. 

Mr.  Justice  KEKEWICH  said  that  provisions  drafted  by  way  of  excep- 
tions on  such  a  code  as  the  Lands  Clauses  Act  were  certain  to  give  rise  to 
difficulties  which  could  not  ordinarily  lie  settled  without  more  than  one 
decision.  But  upon  the  present  ease  his  Lordship  confessed  he  felt  no  doubt 
whatever.  The  defendants,  the  railway  company,  were  incorporated  by  a 
special  Act  in  the  usual  way,  which  Act  incorporated  the  Laud.-  <  'lau.-csAct. 
They7  were  authorised  to  take  certain  lands,  including  lands  of  which  a  lateral 
stratum  only  was  required  by  them  in  the  present  instance.  Instead  of 
leaving  the  rights  of  the  Company  and  the  landowner  to  the  operation  of 
the  Lauds  Clauses  Act,  it  seemed  good  to  the  Legislature  to  introduce  into 
the  special  Act  a  special  provision  ;  but  his  Lordship  thought  that  this 
special  provision  must  have  reference  to  the  general  provisions  which  were 
none  the  less  applicable  because  of  the  special  provision.  This  special 
provision  was  comprised  in  section  85  of  the  Company's  Act,  which  began 
thus  : — "  With  respect  to  the  lands  described  in  the  second  schedule  to- 
this  Act,  which  the  Company  are  by  the  provisions  of  this  Act  authorised 
to  enter  on,  take,  and  use  for  the  purposes  of  the  railway  and  works." 
Stopping  there,  that  was  the  ordinary  form  of  language  in  an  Act  of  this 
kind.  If  the  Company  desired  to  enter  upon  any  part  of  these  lands  in 
the  ordinary  way  they  must  proceed  in  the  ordinary  way,  by  notice  to 
treat,  to  be  followed  by  agreement  or  otherwise.  But  the  section 
weut  on  to  say  that  the  Company  were  to  be  entitled  for  their  benefit  not 
to  take  the  lands  in  that  way,  notwithstanding  that  they  required  to 
use  those  lands  for  the  purposes  of  their  undertaking.  The  section  said, 
"  the  Company  shall  not  be  required  wholly  to  take  those  lands  or  any 
part  of  the  surface  thereof,  or  any  houses,  buildings,  manufactories,  and 
premises  thereon,  or  any  cellar,  vault,  or  other  construction  held  or  con- 
nected therewith."  All  those  exceptions  were  directed  to  the  pi , 
of  the  Lands  Clauses  Act  which  were  well  known  and  to  which,  therefore, 
his  Lordship  did  not  intend  to  refer,  and  to  the  decisions  which  had  con 
strued  those  provisions.  In  this  section  there  were  no  provisions  as  t., 
what  the  Company  were  to  do  if  they  did  less  than  "  take  and  use."  Mr. 
Cripps  said  that  this  was  a  question  of  procedure.  As  at  present  advised 
his  Lordship  was  of  opinion  that  the  procedure  was  precisely  the  same 
whether  the  Company  entered  ou  and  took  and  used  the  lands,  or  whether 
they  took  any  part  of  the  lands,  which  they  could  not  do  but  fur  the  pro- 
visions of  this  section.  He  was  of  opinion  that  the  provisions  of  the  Lands 
Clauses  Act  must  be  treated  as  incorporated  into  the  special  Act  for  the 
one  purpose  quite  as  much  as  for  the  other.  But  this  was  only  one  point 
made  by  Mr.  Cripps.  The  section  went  on  to  say-,  "the  Company  may 
appropriate  and  use  the  subsoil  and  under-surface  of  any  such  land.-.  1; 
was  unnecessary  to  refer  to  the  next  clause,  as  to  vaults, .cellars,  and  arche-. 
Independently  of  that  special  provision  it  was  quite  clear  that  the  Company 
could  not  take  any  part  of  the  subsoil  and  under-surface  from  an  unwilling 
landowner.  He  might  say,  "The  land  is  mine  from  the  centre  of  the 
earth  to  the  heaven,  and  if  you  take  any  part  of  the  subsoil  you  must  take 
the  whole  of  the  land."  Inconsequence  of  that,  right  of  the  landownei 
this  modification  of  the  law  was  here  introduced.  The  question  was  — 
What  was  tlic  meaning  of  the  words  " appropriate  and  use  V  Without 
referring  to  the  definition  of  the  word  "appropriate"  in  the  "Century 
Dictionary,"  his  Lordship  found,  what  was  still  better,  a  definition 
of  it  in  "  Metropolitan  Railway  Company  r.  Fowler  "  App.  Ca., 
1893,  page  416  .  It  was  defined  by  Lord  Watson  as  follows  (page 
426): — "To  appropriate,  according  to  its  natural  meaning,  is  to  take 
and  keep  a  thing  by  exclusive  right  ;  and.  as  I  construe  their  Act, 
the  authority  whichit  confers  upon  the  Company  is  to  take  an 

.    mm  h  oi    the    ubsoil  below  highways  as  may  be  required  lor  the 
purposes  of  the  undertaking."     Audit  would  be  observed   the     he  House 

of   Lords  held   that    what    the  C pany    took    in    that   ca 

In  taking     □   mu<  b  of  the  subsoil    they  required,  they  excluded  all  other 

and  made  it  their  own.     There  was  no  possibility  of  reverter  ;  it 

was  to  belong  to   the  Company  exclusively.     Leaving  the  question  of  pro 

cedure,  hi     Lord  '       would  apply  the  much  earlier  principle  of  law,  that 

me  vsa    allowed  bo  take  anothei    man      property,  notwithstanding  it 

might   ho   required   for  n snei  •     puri  b    public   undertaking, 

without  paying  for  it,  Then  Mr.  Cripps  said  that  the  plaintiff  might  be 
"injuriously  affected"  within  the  he  Lai       Clau  •     Act,  so  as 

to  entitle  him  to  compensation  under  section  68.  That  section  covered 
purchase-money,    and    was    therefore    directly  a    case 

of    thi-    i  the    Legislature    had    distinctly    said    that   the 
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mj  might  take  the  Bubsoil  without  paying  for  it,  '  they  could 
not  be  allowed  to  do  so.  On  both  these  grounds  his  Lordship  was 
of  opinion  that  the  Company  could  not  be  allowed  in  any  way  to  deal  with 
this  property  except  upon  the  terms  of  their  paying  a  sum  into  Court. 
Then  arose  a  question  whether  the  word  "appropriate"  came  within  the 
hin  "  clauses  in  the  Lands  Clauses  Act.  As  at  present  advised  his 
Lordship  thought  it  did,  though  lie  would  not  now  pronounce  an  actual 
decision  upon  it  :  but  perhaps  the  parties  might  not  think  it  worth  while 
to  discuss  that  question.  Upon  the  whole  his  Lordship  held  that  the 
plaintiff  was  entitled  to  an  injunction. 

As  the  parties  consented  to  treat  the  hearing  of  the  motion  as  the  trial 
of  the  action, 

His  LORDSHIP  made  a  declaration  that  the  defendant  Company  was 
not  entitled  to  appropriate  and  use  the  subsoil  under  the  plaintiff's  pro- 
01  any  part  thereof,  until  they  had  complied  with  the  provisions  of 
the  Lands  Clauses  Consolidation  Act,  1845,  in  reference  to  the  compulsory 
purchase  of  land.  The  defendant  Company  to  pay  the  costs  of  the 
action. 


AMERICAN  NOTES. 

(from  our  own  correspondent.  ) 

New  York,  Jan.  25,  1895. 
The  Great  Brooklyn  Trolley  Strike. — As  I  write,  the  strike 
on  the  Brooklyn  trolley  roads,  inaugurated  ten  days  ago,  seems 
to  be  nearing  its  end,  more  than  half  of  the  cars  on  the  lines 
concerned  now  being  in  operation.  The  strike  affected  over 
5,000  employes  of  the  various  roads,  and  7,000  militiamen 
have  been  under  arms  for  a  week  protecting  the  property  of 
the  street  railways.  The  Brooklyn  street  railway  system  com- 
prises 4S  lines  running  1,300  cars,  but  the  trouble  after  the 
first  few  days  was  confined  to  three  of  the  larger  companies, 
running  normally  somewhat  over  600  cars.  Considerable 
damage  has  been  done  to  the  cars  by  the  strikers,  and  the 
wires  have  been  also  cut  frequently  during  the  last  week, 
while  many  motors  have  been  burned  out  by  inexperienced 
motormen.  The  real  cause  of  the  differences  between  the 
strikers  and  the  companies  was  the  demand  of  the  former  to 
be  paid  a  higher  proportionate  rate  for  extra  than  for  regular 
trips.  They  claimed  that  the  extra  duty  men  were  required 
to  be  on  hand  12  hours  and  more  daily  awaiting  calls,  and  yet 
might  only  receive  pay  for  a  couple  of  trips  at  regular  rates  ; 
furthermore,  that  by  the  system  of  distribution  of  trips  between 
regular  ones  and  extra  trips  during  the  busy  hours,  their  earn- 
ings were  always  less  than  regular  rates.  Notwithstanding 
many  excesses  committed  by  the  strikers,  the  sympathy  of  the 
public  has  been  largely  on  their  side,  but  for  reasons  not  directly 
connected  with  the  present  issue.  That  the  immensely  valu- 
able franchises  possessed  by  these  companies  were  obtained 
without  proper  compensation  to  the  public,  or  none  at  all  in 
some  cases,  through  corrupt  influences  brought  to  bear  on 
municipal  authorities,  has  been  a  matter  of  common  notoriety. 
In  addition,  the  stock  of  the  companies  has  been  so  watered, 
amounting,  it  is  claimed,  to  as  much  as  85  per  cent,  in  some 
cases,  that  the  public,  suffering  as  it  does  from  the  incon- 
veniences of  the  strike,  has  no  sympathy  with  the  claim  of 
these  same  companies  that  if  the  strikers'  demands  are  com- 
plied with  their  dividends  will  be  reduced.  The  absolute  re- 
fusal of  the  street  railway  authorities  to  consent  to  arbitrate 
the  points  at  issue  had  also  had  the  effect  of  increasing 
the  feeling  against  them.  One  result  of  the  strike  will 
be  to  bring  prominently  to  the  front  the  question  of  muni- 
cipalisation  of  urban  means  of  communication.  One  of  the 
arguments  now  much  used  in  this  connection  arises  from  the 
not  iiiDus  expense  to  the  public  of  such  strikes,  in  this  case 
amounting  to  over  $20,000  per  day  for  militia  and  other  direct 
'i  'S,  and  altogether,  computing  losses   in  trade  and  other- 

•■■<  o,  t,,  $100,000  daily,  or  as   muoh  i.   day  as  it  would  cost 

the  companies  yearly  if  they  acceded  to  the  demands  of  the 
men. 

The  Law  Courts  and  Patents.  Tin  last  several  years  have 
witnessed  a  greal  change  in  the  interpretation  of  patent  law 
by  the  Federal  bench,  which  is  illustrated  by  the  annulment  of 
the  feeder  aid  mam  and  the   Bei  linei    patents,  the    Field   and 

Adams  street  rail  way  pat  enl  s,  and,  more  recently,  the  Thomson 

Houston  arc  regulator  patent.       In    the   I'.i'iltnei    patent    the  law 

I  which   was  recently  established    by  the  Supreme  Court, 

totheiti.it    thai  a    patent  could  not  be  legally  granted  on 


claims  that  referred  to  an  invention  previously  patented,  no 
matter  how  much  more  broad  the  later  ones  might  be.  This 
decision  at  once  swept  away  the  former  practice  of  multiplicity 
of  claims  and  patents  on  the  same  subject  matter.  In  the 
Field  and  Adams  cases  it  was  decided  that  the  obvious  combi- 
nation of  well  known  elements  to  constitute  a  street  railway 
system  did  not  imply  invention.  In  the  feeder-and-main  and 
arc  regulator  decisions  it  was  held  that  the  inventors'  claims 
were  merely  adaptations  of  known  means  to  particular  ends, 
and  not  new  conceptions  of  either  principles  or  mechanisms. 

Resuscitation  from  Electric  Shock. — The  Warden  of  Sing 
Sing  prison  has  asked  Dr.  A.  H.  Goelet  and  Mr.  A.  E  Kennelly 
to  be  present  at  the  next  electrocution  in  that  prison,  in  order 
that  they  may  obtain  the  necessary  data  for  a  report  bearing 
on  the  claims  of  d'Arsonval  and  some  sensational  American 
followers  to  the  effect  that  electrocution  as  practised  in  New 
York  State  merely  produces  apparent  and  not  true  death. 


TRADE  NOTES  AND  NOTICES. 

{Notices  for  insertion  under  the  above  heading  must  reach  the  Office 
not  later  than  first  post  Tlmrsday  morning.  New  Catalogues, 
Price  Lists,  and  similar  matter  should  bi  ■■■  ni  i  arly  in  the  week.] 

SPECIAL  NOTICE.— The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  wiU 
be  READY  ON  MONDAY  NEXT.  Subscription  orders  can  be  received  up 
to  that  date.  In  addition  to  the  old  well-known  features  of  the  book, 
which  are  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is  5s. 
(by  post  5s.  9d.,  abroad  7s.)  before  publication;  after  publication  7s.  6d. 
post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

Tlic  following  New  Books  and  Editions  of  "  The  Electrician"  Series  can 
be  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offices  : — 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  nook  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &e.  Price  7s.  Gd.,  post. 
free.     Prospectus  post  free. 

"Electric  Motive  Power." — A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  just  out,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  lis.). 

The  Lakge-Sheet  Table,  giving  full  particulars  of  the  Electricity 
Supply  Stations  throughout  the  Kingdom,  presented  with  our  issue  of 
January  1th,  can  l.e  obtained  mounted  on  -tout  board,  with  cord  for 
hanging.  Price:  Varnished,  3s.  6d. ;  Unvarnished,  3s. — each  post  free. 
'I'll.-  Map  showing  positions  oi  Supply  Stations  is  mounted  on  the  back 
..f  the  Table.  Tin-  Coloured  Map  issued  with  the  January  18th  Dumber 
and  the  Electricity  Supply  Stati  nth  the  present  numb 

also  mounted  on  some  copies,  and  the  price  of  these,  complete,  i 

is  5s. 

Laboratory  Notes  and  Forms.- -With  the  above  title,  we  have  m 
the  pre  :i  el  of  Elementary  (now  ready)  and  Advanced  Exercises  (ready 
shortly)    for    use      in    Electrical    Engii  Thi  «      have     been 

prepared   by    Dr.    J.    \.   Hleming,  and  will  be  found  ol    ■ 
Teachers,  I iemonstrators,  and  Students.     The  object  of  tins  sen. 
saving  of  the  time  oi  the  teacher  and  his  assistants,  and  to  n  r 
of  the  work  done  by  the  student.    A  full  prospectus  can  be  obtained  post 
free. 

"The.  Art  of  Ei.ectk.u  raiO  SEPARATION  OP  METALS."  A  second  issue 
ol   I  >r.  Cue's  1 k  is  now  ready,  price  Hi",  lid.  posl  free. 

"Tin    Wore  oi    ELbrtz."    Bj    Dr.  <>.  J.  Lodge,  with  many 

illustrations,  price 'Js.  Oil.  net.,  is  now  ready. 

"ElEOTRIOAI    ExolNKEKINi:    FoRMOl    I  I      BJ     W,    (ieipel 

and  H.  M.  Kilgour,  is  now  readj  ;  pi  post  7s.   9d.  (abroad 

Be  i.     \   luce  paper  edition  with  wide  margins  can  be  supplied,  price 

1"      I..1.,   po.t,  free  Lis.  (alil'oa.l    Lis.  I'..  1    i         I  'i  ...pectus  on  appli.  at  ion    to  I  lie 

Publisher. 

"Dhi-m  Arm  vrritKs  .wi.i'..ir         oi  i     Mi   P.  Marten  Weymouth, 

i    also  ready ;  price  7s.  6d  (abroad  8  on  application. 

"Thk  Is.  \m.i-.  im  Lamp  ind  its  Mandfaot»be."  This  book,  writ- 
ten  bj  Mr.   Gilbert  S.   Ram,  is  now  ready;  prion  7s.  6d.  (abroad  ss.). 

I'e  I  pi  .  In     oil  aiipbcatii.n. 


Tenders  1  s\  ited.  The  Vestrj  of  the  pariah  of  St.  John,  Hamp 
stead,  London,  V\\.,  require  tenders  for  works  and  materials  for 
their  Electric  Supph  Station  for  one  year  from  March  28th  next, 
Some   p&rtioulars    mil    be   found   in   our  advertisement    columns. 

.must   be  sent   in  by  I'd.    L4th.      Mr.    \.    P.  Johnson.    Vestrj 
ll.all,  llaiiipstoad,  is  Vestry  clerk. 
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Tenders  [nvited.  -The  Vestry  of  St  Mary,  Islington,  London, 
invite  tenders  for  the  supply  of  alternate-current  meters  and 
converters,  Full  particulars  can  be  obtained  on  application  to  Mr. 
Albert  (lay,  electrical  engineer,  50,  Eden  grove,  HoUoway,  N.,  on 
or  after  the  13th  inst.  Some  further  particulars  appear  in  our 
advertisement  columns. 

( lur    advertisement    columns    contain   a  notice    that 

the  Weybridge  Urban  District  Council  invite  tenders  for  the 
public  lighting  of  the  district  on  and  after  September  29th 
next.  Tenders,  stating  the  number  of  public  lights  proposed,  the 
illuminating  power  and  price  per  light,  must  reach  Mr.  George 
Wheeler,  the  clerk  pro  tern,  to  the  Council,  before  February  20th. 

Tenders  ACCEPTED. — The  Bristol  Corporation  have  received  l7 
tenders  for  the  electric  lighting  of  the  Guildhall,  and,  upon  th° 
recommendation  of  Mr.  II.  Faraday  Proctor,  the  Corporation's  elec- 
trical engineer,  have  accepted  that  of  Messrs.  Ball  and  Co.  The 
following  were  the  tenders  received  : — 

p.  \V.  Ball  and  Co.,  Unity  street,  Bristol  £438 

Waring  and  Son,  Manchester  440 

Fowler,  Lancaster  and  Co.,  Birmingham  444 

Manchester  Edison-Swan  Company,  Manchester 444 

Wfllway,  Bristol    463 

1 475 

Baker,  Newport 489 

Other  tenders  above  the  last-mentioned  sum  were  as  follows  :  — 
£500,  £517,  £569,  £585,  £626,  £645,  £693,  £778,  £812,  and 
£1,120. 

The  Metropolitan   Asylum  Board    have  received    the 

following  tenders  for  lighting  the  North  Western  Hospital  by  elec- 
tricity : — 

F.  A.  Glover  and  Co £2,667  18  0 

Crompton  and  Co.  (Limited)    2,575  0  0 

T.  Potter  and  Sons  (Limited)  2.198  0  0 

Brush  Electrical  Engineering  Company  (Limited) ..  1,900  0  0 

Strode  and  C 1,827  0  0 

Gilbert  and  Co 1,567  0  0 

Fowler,  Lancaster  and  Co.  (Limited i  1,467  19  6 

Roger  Dawson  i  Limited)   1,450  0  0 

Graham  and  Biddle   1.392  10  0 

Paterson  and  Cooper 1,355  0  0 

J.  Sax  and  Co.  (Limited)  1,335  0  0 

Vaughan  and  Brown  (accepted)    1,239  0  0 

H.  Thorpe  and  Waring  1,180  10  0 

In  addition  to  the  amounts  shown,  a  short  schedule  of  prices  is 
added  to  each  tender,  arranged  in  accordance  with  the  advice  of 
the  consulting  engineer  (Prof.  Ayrton),  whose  estimate  for  the 
whole  work  was  £2,  llfi,  including  about  £900  for  the  laying  of  some 
of  the  mains  which  the  Vestry  of  Hampstead  have  now  undertaken 
to  do,  and  for  wiring  buildings  not  yet  erected. 

The  Committee  of  the  Free  Library  Museum  of  the 

Newport  Corporation  have  received  the  following  tenders  for  an 
installation  of  the  electric  light  in  the  new  museum  building  : — 

ami  Co.,  Cardiff    £141     5  6 

r  and  Co.,  Cardiff 95    0  0 

Newport  Electric  Lighting  Company    93     0  0 

John  Davis  and  Son,  Derby 88     0  0 

Alger  and  Son,  Newport  83  10  0 

Arnold  and  Co.,  Newport     80     0  0 

W.  A.  Baker  and  Co.,  Newport    74    0  0 

Allam  and  Co.,  Cardiff  (accepted)  46  10  0 

The  tender  of  Messrs.  Spagnoletti  and  Crookes  (Burnley 

branch)  has  been  accepted  for  lighting  by  electricity  the  Stanley- 
street  Chapel,  Nelson,  Lanes.     Fifteen  tenders  were  sent  in. 

Works  for  Sale. — Messrs.  Wheatley  Kirk,  Price  and  Goulty, 
of  Albert-square,  Manchester,  have  for  disposal  by  private  treaty  a 
small  engineering  works  in  Salford,  some  particulars  of  which  will 
be  found  in  our  advertisement  columns. 

Vacant  Appointment. — The  Gas  and  Electricity  Committee  of 
the  County  Borough  of  Salford  require  two  switchboard  attendants 
for  their  central  station.  Applications  must  be  sent  in  before 
5  p.m.  on  Thursday,  the  14th.  Further  particulars  are  given  in 
our  advertisement  columns. 

Bankruptcy. —  A  receiving  order  has  been  issued  in  the  estate 
of  WTalter  Andrea,  trading  as  Walter  Andrea  and  Co.,  132,  Hur- 
lingham-road,  Fulham,  and  02,  Vauxhall  Bridge-road,  London, 
S.W.,  electrical  engineer. 

A  receiving  order  was  last  week  made  against  Mr.  J. 

Torr  Todman,  electrician,  late  of  11,  Queen  Victoria-street,  and 
Bermondsey-street,  London.  Mr.  Todman  is  now  in  Colombo, 
Ceylon,  and  no  particulars  of  his  affairs  has  transpired. 

A  supplementary  dividend  of  3d.  in  the  pound  has  been 

declared  in  the  estate  of  Messrs.  Austin  and  Myers,  7,  Florence- 
terrace,  Armley,  near  Leeds,  manufacturing  electricians. 


Bankruptcy,  [n  the  bankruptcy  of  Messrs.  Woilliard,  Scar 
borough  and  Co.,  lately  trading  at  Wad.  breet,  Halifax,  as  elec- 
trical engineers,  a  first  and  final  dividend  of  2s,  L0|d.  in  the  pound 
will    be  payable  at   the   Official    Receiver's,    Halifax,    to-morrow 

(S at  urday). 

LlQl  [DATION.  An  order  was  made  in  thc>  High  Court  on  Mon 
day  last,  for  the  winding  up  .if  Priestman  Bro  I  m  I),  under 
the  supervision  of  the  Court. 

Removal.—  We  are  asked  by  the  Electrical  Accessories  Company 
(Limited)  to  notify  that  their  sole  address  for  works  and  offices  is 
Teddington,  Middlesex.  Arrangements  have  been  made  with 
Messrs.  Swinburne  and  Co.  to  represent  the  tirm  in  London  at  <)<;, 
Victoria-street,  S.  W.,  where  samples  and  stock  will  be  kept. 

Business  Changes. — Mr.  D.  P.  Adamson  has  disposed  of  his 
electrical  engineering  business  carried  on  at  72,  Finsbury-pave- 
ment,    London,    E.G.,    to   Messrs.   E.   1'.   Allam   and    Co.,  of   49, 

Finsbury-pavement,  and    16,  Albert-chambers,   Cardiff, Owing 

to  increase  of  business,  Mr.  Salisbury  Jones,  of  :;:;,  I  lid  Broad- 
street,  London,  E.C.,  has  taken  into  partnership  Mr.  Guy  L. 
Bidwell,  and  the  business  will  in  future  be  carried  on  under  the 
style  of  "Salisbury  Jones  and  Bidwell." 

Business  Notice. — Messrs.  W.  T.  Clover  and  Co.  have  appointed 
Mr.  Walter  Blenkarn  to  represent  thein  in  the  western,  southern 
and  eastern  counties  of  England.  Mr.  Hartford  takes  the  northern 
counties. 

Sheba  Mines  Electric  Transmission  Plant. — Messrs.  Johnson 
and  Phillips  have  just  issued  an  illustrated  account  of  the  power 
transmission  plant  installed  for  the  Sheba  Mines  in  South  Africa. 
Included  in  the  pamphlet  are  a  number  of  illustrations  of  the 
machine  shops  at  Charlton. 

Mr.  W.  H.  Preece,  C.B.,  F.R.S. — An  interesting  account  of  the 
career  of  Mr.  W.  H. Preece,  with  portrait,  appears  in  Lloyd's  MV,  /,/.. 
Newspaper  for  February  3rd. 

Brush  Central  Stations. — We  have  received  from  the  Brush 
Company  a  well-printed  and  fully  illustrated  account  of  five  central 
stations  which  have  been  supplied  with  Brush  plant  and  apparatus. 
These  include  Huddersfield,  Hanley,  Lancaster,  Worcester,  and 
Windermere. 

Lamp-Holders. — Messrs.  Evered  and  Co.  forward  a  sample  of 
their  new  patent  revolving  switch  lamp-holders,  the  advantages  of 
which  are  that  there  are  no  keys  projecting ;  they  are  small  in  size ; 
the  switch  action  is  easy  and  simple,  a  milled  ebonite  ring  taking 
the  place  of  the  usual  key  ;  the  ring  works  in  one  direction  ;  the 
break  is  quick  ;  and  the  wiring  is  very  simple. 

Electric  Hot-Plates. — Messrs.  Crompton  and  Co.  have  added 
to  their  Brompton-road  specialities  the  supply  to  hotels,  restau- 
rants, &c,  of  electrical  hot-plate  for  keeping  food  warm  when 
supplied  to  customers.  One  restaurant  in  the  West  End  proposes 
to  adopt  the  system,  and  to  supply  an  electric  hot-plate  to  each 
customer.  By  the  present  system  the  plates  get  gradually  colder 
and  colder,  and  the  latter  part  of  the  meal  is  seldom  as  satisfac- 
tory as  the  first  ;  this  the  electric  hot-plate  will  rectify.  It  is 
found  that  a  circular  hot-plate  Sin.  in  diameter  may  be  maintained 
at  212°F.  for  an  expenditure  of  one  ampere  at  100  volts  at  a  cost  of 
less  than  J.d.  per  hour.  As  the  plates  are  not  strained  in  reaching 
this  comparatively  low  temperature,  their  durability  should  be 
great.  Another  method  is  sometimes  adopted — that  of  using  a 
quick  heating-plate,  which  is  connected-up  when  the  order  is  given. 
The  plate  becomes  hot  in  a  couple  of  minutes,  and.  is  then  used  in 
the  same  manner  as  a  hot-water  plate.  In  the  latter  case  no  con- 
necting wires  are  required  on  the  table,  the  plate  being  previously 
heated  from  some  convenient  spot.  It  is  found  that  the  plates 
retain  their  heat  for  a  considerable  time. 

D.  P."  Batteries. — Messrs.  Johnson  and  Phillips  have  just 
issued  a  new  illustrated  price  list  of  D.P.  batteries,  giving  full 
particulars  of  the  advantages  claimed.  The  list  includes  prices  of 
storage  battery  accessories.  It  may  be  mentioned  in  regard  to  the 
prices  of  these  batteries  that  the  firm  have  decided  to  pay  carriage 
to  any  part  of  Great  Britain,  which  is,  of  course,  equivalent  to  a 
reduction  in  price.  Owing  to  improvements  recently  made,  the 
discharge  rates  of  these  cells  are  claimed  to  be  nearly  2o  per  cent, 
better  than  formerly.  It  has  been  decided  in  future  to  associate 
the  word  "Durability"  with  these  batteries,  "  six  miles  ..f  which 
have  been  supplied  during  the  last  three  years." 


Aberdeen. — The  Town  Council  have  forwarded  a  memorial  to 
the  Secretary  for  Scotland  on  the  question  of  the  telephone 
service.  It  is  pointed  out  that  the  question  of  applying  for  a 
licence  to  empower  the  Council  to  establish  a  telephone  ex- 
change service  for  the  city  is  now  under  consideration  of  a 
Committee  specially  appointed.  The  Council  asked  the  Govern- 
ment to  estimate  the  working  of  the  telephone  service,  or  to  allow 
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municipal  authorities  to  obtain  a  licence  to  establish  exchanges 
within  the  areas  under  their  control.  If,  however,  arrangements 
are  to  be  entered  into  by  the  Government  with  the  Telephone 
Company,  the  Council  .submit  that  due  provision  should  be  made  : 
— (a)  for  safeguarding  the  rights  of  municipal  authorities,  and  pre- 
venting any  telephone  company  from  interfering  with  the  streets 
in  any  way,  or  to  any  extent,  without  the  express  consent  of  the 
municipal  authority  ;  (/<)  for  the  protection  of  the  public  with 
reference  to  obligation  as  to  supply,  maximum  charges,  and 
maximum  dividends  :  (c)  for  enabling  the  municipal  authority  to 
inspect  the  works  of  the  licencees,  and  see  that  they  are  maintained 
in  proper  order  :  (</)  for  requiring  telephone  companies  to  adopt 
the  system  of  twin  wires  or  metallic  circuits. Mr.  A.  S.  Black- 
man  is  at  present  supervising  the  working  of  the  central  station, 
and  is  one  of  the  applicants  for  the  position  of  electrical  engineer 
rendered  vacant  by  the  appointment  of  Mr.  E.  T.  Ruthven  Murray 
to  Worcester. 

Birkenhead.  —  The  Parliamentary  Committee  of  the  Town 
Council  have  decided  to  recommend  that  opposition  be  made  to 
the  Bill  now  before  Parliament,  authorising  the  Mersey  Railway 
Company  to  work  the  traffic  of  their  railways  by  electrical  or  other 
motive  power. 

Birmingham. — At  the  meeting  of  the  City  Council  on  Tuesday 
the  report  of  the  Technical  School  Committee  was  presented,  and 
a  proposal  made  that  the  sum  of  £6,080  be  provided  for  electric 
lighting  and  fittings,  and  motive  power  for  the  institution,  and 
that  for  this  purpose  and  for  the  purchase  of  additional  apparatus 
and  appliances,  &c. ,  a  sum  of  £27,420  be  borrowed.  With  regard 
to  the  tenders  received  for  lighting  the  school,  Mr.  Bradley  pro- 
posed that  the  committee  be  instructed  to  accept  the  lowest  tender. 
He  complained  that  a  tender  not  the  lowest  had  been  accepted, 
although  the  lowest  received  was  from  a  Birmingham  firm.  A 
further  amendment  that  the  consideration  of  the  committee's  report 
be  adjourned,  and  that  the  committee  be  instructed  to  report 
further  upon  the  various  tenders  received  for  the  supply  of  electric 
power  was  discussed,  and  was  ultimately  agreed  to. 

Burnley. — At  the  Town  Council  meeting  on  Wednesday,  Coun- 
cillor Bayne  asked  if  there  was  any  probability  of  the  charge  for 
the  electric  current  being  reduced.  Alderman  Colling  replied  that 
he  could  hold  out  no  hope  of  reduction,  as  the  works  had  only  just 
begun  to  pay  their  way.  He  pointed  out  that  in  all  neighbouring 
districts  the  charges  were  much  heavier  than  at  Burnley.  Neither 
was  it  proposed  to  reduce  the  price  of  gas  for  power  purposes.  The 
finances  were  not  in  a  position  such  as  to  warrant  any  reduction. 

Cardiff. — It  was  announced  at  the  last  meeting  of  the  Corpora- 
tion that  Messrs.  Siemens  Bros,  and  Co.,  contractors  for  the  plant 
and  machinery  at  the  electric  lighting  station,  will  be  prepared  to 
hand  over  the  station  to  the  local  authorities  in  from  three  to  four 
weeks'  time.  Mr.  Harpur,  the  borough  engineer,  applied  to  be 
relieved  of  his  duties  at  the  Canton  station,  leaving  him  only  the 
work  of  supervision.  This  was  agreed  to,  and  Mr.  Franklyn,  at 
present  acting  tor  Messrs.  Siemens  Bros,  and  Co.,  is  to  be 
approached,  with  the  object  of  securing  his  services  at  a  salary  of 
E200  per  annum. 

Chester. — The  Mayor,  Mr.  W.  II.  Churton,  took  the  opportunity 
at  a  recent  dinner,  in  replying  to  the  toast  of  "The  Mayor  and 
Corporation.'  to  reprj  to  some  criticisms  by  Mr.  Alderman  Gilbert 
on   the   Corporation  cheme.     lie   complained 

that  Mr.  Gilbert,  instead  of  giving  his  views  and  . 
Electric  Lighting  Committee  to  arrive  at  a  satisfactory  under- 
standing in  regan  t<  tin  i  re  erved  his  remarks  for  the 
interviewer,  and  n  ihis  manner  robbed  his  fellow  Committeemen 
of  the  opportunity  of  replying  to  his  adverse  comments.  He 
further  complained  that  th  oi  Chairman  of  the  Finance 
Committee  tended  in's  views  on  all  questions  affect 
or  the  Corpora  No  doubt  it  was  very  necessary 
der  ads,  shillings  and  pence  ;  bid  this 
I o  approach  important  quel  tions  like 
those  oi  lightii  m  a  broader  point  oi  view. 
The  Mayor's  opinion  was  that  in  the  early  stages  of  their  electric 
lighting  undei  takii                              p  paying  i  oncern,  but 

.  bat    it  Would  1  D      doubt.      So    far  as   elect  no 

light w  .i    i  nras,  however,  another  view  to  be  taken 

It   was  a  health]    light,   and   it  tided   to  the  general 

benefit.     The  point   urgei    i      n      the  electric  light  had,  yeai 
been  adopted  m  .  and  that  wra    whj  tin   ■     i  n  oi  ka 

'i    <  Ihei '  si    were  not  atrol  of  the  ( lorporal The 

electric  light  ■    i  me  which  should   be  dealt  with  by  the 

1    ■  i i     ow       The  <  'ouncil,  and  especially  i  he  I 

ing  Oi  ttteni I  he  «  bole  i  ubject . 

hoped  befoi       nol  bei    « inter  came  uj them   thai   the 

would  be  ei  man]    idva il 

light,      I!" n      >  palpable  that  he  did  nol  propose 

to  dwell  upon  them      With  regard  to  the  inoa  is  light, 


some  people  thought  this  would  obviate  the  necessity  for  the 
electric  light.  He  did  not  think  so.  He  had  the  incandescent 
gas  light  in  his  own  house  ;  but  it  was  very  delicate,  and  would  not 
stand  regular  wear. 

Church  Lighting. — The  Mission  church  at  South  Quay,  Yar- 
mouth, is  now  lighted  by  electricity,  the  work  being  carried  out  by 

Mr.  A.  T.  Durrant,  of  Great  Yarmouth. The   Roman  Catholic 

Church  of  SS.  Peter  and  Paul,  North-street,  Wolverhampton,  is 
now  lighted  electrically. The  First  Presbyterian  Church,  Rose- 
mary-street, Belfast,  a  fine  old  building,  around  which  many  interest- 
ing historical  associations  cluster,  was  lighted  for  the  first  time  by 
electricity  on  Sunday  last.  This  is  the  first  church  in  Belfast  into 
which  the  electric  light  has  been  introduced. 

Country  House  Lighting. — Elveden  Hall,  the  Norfolk  resi- 
dence of  Lord  Iveagh,  has  been  fitted  throughout  for  the  electric 
light  by  Messrs.  Edmondsons  (Limited)  under  the  superintendence, 
as  consulting  engineer,  of  Mr.  A.  A.  C.  Swinton.  The  installation 
comprises  about  500  incandescents,  and  the  plant  includes  a  double 
battery  of  accumulators.  The  plant,  in  addition  to  the  lighting, 
supplies  power  for  working  a  pump  for  supplying  the  house  with 
water. 

Derby. — The  Town  Council  have  recently  placed  an  order  fo 
100  electricity  meters  and  five  additional  transformers. 

Devontort. — The  extensive  engineering  works  of  Messrs.  Bickle 
and  Co.  (Limited),  at  Western  Docks,  have  recently  been  fitted 
throughout  for  the  electric  light  by  Mr.  John  Harris,  of  Devonport. 
The  lamps  are  fitted  so  as  to  give  the  workmen  the  full  advantage 
of  the  light,  and  can  be  utilised  also  as  pedestal  or  hand  lamps. 

Eccles. — At  the  last  Town  Council  meeting,  Mr.  Alderman 
Kendall  moved  the  adoption  of  the  report  of  the  Town  Hall, 
Tramways,  and  Electric  Lighting  Committee,  which  stated  that 
"having  carefully  considered  the  question  of  the  advisability  or 
otherwise  of  carrying  out  the  powers  conferred  upon  the  Council 
by  the  Eccles  Electric  Lighting  Order,  1893,  and  the  information 
and  advice  which  they  have  received  on  the  subject,  the  Committee 
are  of  opinion  that  the  time  has  arrived  when  the  Council  may 
safely  proceed  with  a  scheme  for  electric  lighting  in  the  borough." 
At  present  between  £1,200  and  £1,400  a  year  was  spent  in  lighting 
the  streets  of  the  borough  by  gas,  equal  to  a  rate  of  about  3id.  in 
the  pound.  An  eminent  authority  said  that  a  saving  of  something 
like  £300  a  year  in  the  cost  of  street  lighting  would  follow  the 
adoption  of  electricity.  Many  other  towns  were  adopting  the 
electric  light,  and  he  thought  Eccles  should  follow  the  example.  A 
long  discussion  ensued,  and  ultimately  the  minutes  were  approved. 

Eton. — A  meeting  of  the  Urban  District  Council  was  held  last 
week  to  discuss  the  question  of  giving  consent  to  the  application 
of  the  Windsor  Corporation  for  an  Electric  Light  Provisional 
Order,  which  gives  power  to  the  Corporation  to  include  the  Eton 
area  in  the  district  of  supply.  The  Eton  authorities  have  taken 
counsel  with  their  legal  advisers,  who  recommend  that  sanction  be 
given.  In  connection  with  this  Order,  the  Windsor  Corporation 
will,  of  course,  at  the  exiration  of  42  years,  be  called  upon  to- 
transfer  to  the  Eton  Local  Authorities  its  interest  in  the  Eton 
section  of  the  lighting  scheme.  This  is,  we  think,  the  first  occasion- 
when  a  Corporation  has,  by  obtaining  a  Provisional  Order,  placed 
itself  in  a  position  coincident  with  that  of  a  public  supply  company, 
so  far  as  the  transfer  clauses  of  the  Provisional  Order  are  con- 
cerned.    Consent  to  the  application  was  unanimously  accorded. 

Exeter.  The  Museum  Committee  of  the  Corporation  desire 
that  the  art  galleries  shall  be  lighted  by  electrh  tty  at  an  estimated 
cost  of  £330.     The  matter  has,   however,  been  referred  back  in 

order  that  a  report  maybe  presented  showing  the  difference  of  cost 
between  gas  and  electric  light. 

iM.iM.ii      Tie    resolutions  recently  passed  by  the  Urban  Dis- 
trii    Council  in  reference  to  the  c  mediation  of  the  offer  to  pun 
i  he  undertaking  of  the  Fareham  Electric  Light  Company  have  been 
forwarded  to  the  Local  Government  Board  as'arepl]  to  the  letter 
from  the  Board  referred  to  in  our  last   i  m 

a  resolution  was  passed  confirming  the  off  panj  of  an 

additional  E160  per  annum  for  lighting  the  town  until  the  termina- 
tion ot  the  Company's  existing  contract  in  September,  L896.  \iier 
a  discussion  i  N.  motion  '-I--  rejected  on  the  casting  vote  of  the 
i  ban  in  in. 

Fire,  The  electric  lighting  planl  al  the  docks  at  Penarth,  the 
property  ol  Mi  isrs.  J.  B.  Saunders  a  Oo  d  bj  fire  on 

w  edne 

Folk)  ■'     Local  Authority  of  this  town  seem  to  be  gr»« 

dually  approaching   a   little   nearer  the  final  consideration   ot  an 

Je, in,-  I,  I oheine,     Some  time  ba  b   Mi.  F    ll     Medhurst 

\  i  he  new  l\  appointed  Elecl  riol  Oo   niuttoo, 

and    has    now    .submit  ted  a  ration.       It    is 

estimated  that  this  scheme  will  involve  an  outlaj  oi  £19,000,  which 
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sum  includes  the  erection  "f  a  dust  destructor  by  which  a  consider- 
able saving  is  to  be  effected  in  the  treatment  of  the  town  refuse. 

Bampstead  (London,  X.W.). — Tt  has  been  decided  to  light  the 
town  cinch  by  electricity  al  an  annual  cost  of  £31.  10s.  It  has  also 
been  decided  to  purchase  7-'i  electricity  meters,  at  an  estimated  cost 
of  £320.  3s.,  and  further  supplies  of  cable,  connection  boxes,  auto- 
matic clock  switch,  &c,  making  a  total  outlay  of  £624.  13s.  lod. 

Islington  (London,  Na  At  the  last  meeting  of  the  Vestry  a 
motion  was  made  covering  a  formidable  set  of  nine  questions  on 
electric  lighting  subjects.  Phis  motion  was  made  by  Air.  Vaiicy, 
one  of  the  members,  and  a  candidate  for  the  appointment  of  elec- 
trical engineer  to  the  Vestry  which  was  secured  in  competition 
by  Mr.  Gay.  '['he  questions  included  in  the  motion  covered 
the  items  of  finance,  building  construction,  engine,  boiler  and 
dynamo  capacities,  and  generally  a  detailed  statement  and  de- 
scription of  the  electric  plant  which  it  is  proposed  to  put  down. 
It  was  pointed  out  to  .Mr.  Yarley  that  the  Vestry  had  no 
officer,  except  Mr.  Gay,  who  could  prepare  such  a  report 
as  was  asked  for  in  the  motion,  and  Mr.  Gay  was  fully 
employed  in  superintending  the  heavy  work  now  in  progress.  Mr. 
Cussans  pointed  out  that  a  very  small  percentage  of  the  members  of 
the  Vestry  knew  anything  about  electricity,  and  if  Mr.  Varley's 
motion  were  carried  a  great  expense  would  be  incurred  without  any 
adequate  return.  "Providing  them  with  such  a  report  would  be 
like  presenting  a  gold  chronometer  to  a  periwinkle."  The  motion 
was  ultimately  negatived,  only  six  members  supporting  it.  The 
Chairman  of  the  Electric  Lighting  Committee  estimated  that  the 
cost  of  preparing  the  report  wou'd  be  about  £130,  and  that  it 
would  probably  take  four  months  to  prepare. 

Kili.arney. — A  meeting  was  to  have  been  held  of  the  Town 
Commissioners  to  consider  the  verdict  given  by  Judge  Shaw  in  an 
action  brought  by  the  Killarney  Electric  Lighting  Company  for 
the  amount  of  their  account,  and  which  resulted  in  a  judgment 
in  favour  of  the  Company's  claim.  It  would  appear,  however, 
that  the  members  of  the  Commission  who  were  responsible  for 
a  defence  being  lodged  against  the  claim  are  not  anxious  to  discuss 
the  matter.  They  were  absent  from  the  meeting  of  the  Com- 
missioners, and  a  quorum,  on  that  account,  could  not  be 
formed.  The  ratepayers  are  dying  for  an  opportunity  of  exhausting 
of  the  indignation  they  feel  in  the  matter,  and  it  is  not  un- 
likely that  there  will  be  an  unpleasant  quarter  of  an  hour  for 
somebody  at  the  next  meeting.  In  the  meantime  it  is  stated  that 
proceedings  are  about  to  be  instituted  by  "a  professional  electri- 
cian" against  one  of  the  leading  local  public  men  "for  having 
alleged  that  the  electric  light  had  proved  a  failure  in  a  northern 
city,  where  at  the  time  it  had  not  even  been  brought  into  opera- 
tion." 

Lancaster. — Mr.  Alderman  Smith,  at  the  last  meeting  of  the 
Town  Council,  reported  that  satisfactory  arrangements  had  been 
made  with  the  representatives  of  the  Brush  Company,  under  which 
the  Company  were  prepared  to  arrange  for  the  continuance  of  their 
contract.  The  notice  from  the  Corporation  to  the  Company,  dated 
<  (ctober,  1894,  with  reference  to  the  completion  of  the  works,  is 
withdrawn. 

Lectures. — The  first  of  a  course  of  lectures  by  Mr.  A.  P.  Trotter 
to  the  pupils  and  staff  of  Messrs.  Crompton  and  Co.  was  given  at 
Chelmsford  on  Monday  last.     The  subject  was   "  Accuracies  and 

Errors." A  lecture  was  last  week  delivered  at  \Valkden  by  Mr. 

i  '•.  R.  Pears  on  "  Electricity  and  Mining  "  before  the  members  of 
the  mining  class  in  connection  with  the  Walkden  Technical  In- 
struction Committee.     A  large  audience  appreciated  the  lecturer's 

efforts. Mr.  II.  Kilgour,  electrical  engineer  to  the  Cheltenham 

Coiporation,  recently  lectured  at  the  Working  Men's  College  on 
"Electrical  Energy  and  its  Distribution."  (Jreat  interest  was 
taken  in  the  lecture  by  a  large  audience,  and  at  the  close  the  lec- 
turer explained  the  working  of  the  apparatus  he  had  brought  to 
illustrate  his  remarks.     A  cordial  vote  of  thanks  was  accorded. 

Leeds  City  Council  isn  the  Tramways. — A  special  meeting 
of  the  Leeds  City  Council  was  held  on  Wednesday  afternoon  for 
the  purpose  of  confirming  the  decision  arrived  at  by  the  Corpora- 
tion a  month  ago  to  promote  "a  Bill  to  empower  the  Mayor, 
Aldermen,  and  citizens  of  the  city  of  Leeds  to  construct  additional 
tramways,  and  for  other  purposes."  The  resolution  was  carried  by 
4(i  votes  to  1. 

LIVERPOOL. — At  the  meeting  of  the  City  Council  on  Wednesday 
Mr.  Williamson  moved,  and  Mr.  Alderman  Hughes  seconded,  the 
following  recommendation  of  the  Special  Lighting  Committee: — 
"  That  the  Council  consent  to  the  application  by  the  Liverpool 
Electric  Supply  Company  (Limited)  for  a  Provisional  Order  to 
carry  out  the  arrangement  made  with  the  Company  at  the  inquiry 
on  the  proposed  extension  of  the  city  boundaries,  provided  such 
Order  is  withdrawn  if  the  Order  for  the  extension  of  the  city 
boundaries  is  not  confirmed  by  Parliament  in  the  ensuing  session, 
and  that  the  Council  object  to  the  application  for  any  other  pur- 


pose." Alderman  Smith,  the  Chairman  of  the  Lighting  Com- 
mittee, opposed  the  motion,  which  was,  however,  adopted  by  the 
Council.     Subsequently  Mr.  A.  Taylor  raised  an  objection  to  the 

resolution  passed  by  the   Lighting  C mittee    thai   tie'   Council 

should  enter  into  competition  with  the  Liverpool  Electric  Supply 
Company  within  its  own  area,  lie  moved  that  the  proceedings  of 
the  Committee  be  approved  witli  the  exception  of  the  resolutions 
of  January  14th  and  21st,  ami  that  the  Lord  Mayor  lie  req 
to  countermand  the  summons  for  a  special  meeting  of  the  Council 
on  March  6th,  as  previously  announced.  Mr.  Williamson  con- 
sidered the  action  of  the  Committee  in  proposing  to  compete  with 
the  Company  in  the  supply  of  electric  current  to  private  consumers 
a  most  unfortunate  step,  in  view  of  the  negotiations  for  pur- 
chase of  the  Company's  undertaking  which  were  then  in  progress. 
After  some  discussion  the  amendment  was  carried,  and  the 
offending  resolutions  of  .January  14*h  and  21st  are  therefore 
quashed.  There  will  be  no  proposal  made  for  application  for  a  Pro- 
visional Order,  and  therefore  no  meeting  on  March  6th  to  discuss 
the  subject. 

Manchester. — At  the  meeting  of  the  City  Council  on  \\  ednt  - 
day,  Mr  Alderman  Gibson,  Chairman  of  the  ( !. is  and  Electric 
Lighting  Committee,  presented  recommendations  for  the  abolition 
of  gas  meter  rents,  and  the  reduction  of  the  price  of  gas  for  other 
than  illuminating  purposes  from  2s.  (id.  to  2s.  per  thousand.  The 
Committee  (said  the  speaker)  were  desirous  of  making  the  electric 
current  as  cheap  to  shopkeepers  as  it  c  juld  possibly  be  made.  That 
was  one  great  object  of  the  Committee,  but  on  this  occasion  ho 
asked  that  the  Committee  should  not  be  handicapped  by  being 
compelled  to  make  the  charge  for  electric  current  (id.  per  unit  all 
round.  He  was  desirous  of  attracting  a  larger  number  of  customers 
to  the  use  of  the  electric  light,  and  thus  enabling  the  Committee  at  a 
future  date  to  supply  shopkeepers  and  other  larger  consumers  with 
current  at  a  reduced  price.  It  would  be  the  turn  of  the  shopkeepers 
and  other  large  users  of  gas  and  electric  current  for  lighting 
purposes,  he  hoped,  at  an  early  future  occasion.  Mr.  Alderman 
Higginbottom,  in  seconding  the  adoption  of  the  Committee's 
recommendations,  pointed  out  that  the  demand  for  the  electric 
current  had  been  so  great  that  the  Committee  were  authorised 
to  borrow  a  further  £100,000  for  the  extension  of  the  plant.  The 
revenue  for  the  past  year  in  the  electricity  department  has  gone  up 
by  leaps  and  bounds,  and  had  amounted  to  no  less  than  £26,629, 
and  this  notwithstanding  that  the  works  had  only  been  supplying 
current  for  about  20  months.  Already  this  left  a  net  profit  to  go 
to  the  reduction  of  the  city  rates  of  the  large  sum  of  £7,730.  Mr. 
Richards  moved  an  amendment  reducing  the  price  of  gas  3d.  per 
thousand  for  all  purposes.  This  led  to  a  long  discussion,  and  the 
amendment  was  ultimately  carried  by  63  to  14,  after  Mr.  Alderman 
Gibson  had  pointed  out  that  the  passing  of  such  an  amendment 
would  have  a  serious  effect  upon  the  consumption  of  electric  cur- 
rents, and  that,  instead  of  gas  and  electricity  working  side  by  side 
in  a  friendly  way,  to  the  general  benefit,  the  large  reduction  pro- 
posed in  the  former  would  lead,  he  felt,  to  undue  and  injurious 
competition  between  the  two  illuminants. 

Office  Lighting. — Messrs.  Drake  and  Gorham  have  received  an 
order  to  tit  up  the  North-Eastern  Riilway  Company's  new  London 
offices  at  Great  (leorge-street/.Westminster,  for  the  electric  light, 
current  being  taken  from  the  Westminster  Company's  mains. 

Palace  Lighting. — Great  alterations  have  recently  been  made 
in  the  Berlin  Royal  Palace.  The  White  Hull  has  been  enlarged 
and  several  new  exits  added,  and  the  electric  light  has  been  in 
stalled  throughout.  The  Ritter  Hall  is  now  lighted  throughout  by 
electricity,  and  the  work  has  called  for  the  exercise  of  exceptional 
taste  in  designing  the  fittings  to  suit  the  magnificent  services  with 
which  the  hall  is  furnished.  The  throne  is  now  specially  lighted 
by  incandescent  lamps  in  the  form  of  crowns.  The  work  is  said  to 
have  given  the  Emperor  the  greatest  satisfaction,  and  it  is  admitted 
that  many  of  the  alterations  and  improvements  effected  would  have 
been  impossible  without  the  aid  of  the  electric  light. 

PORTSMOUTH. — The  annual  meeting  of  the  Portsmouth  Incor- 
porated Chamber  of  Commerce  was  held  last  week,  and  an  iinpoT 
tant  discussion  arose  on  the  question  of  the  disturbances  to  the 
telephone  service  caused  by  the  Corporation's  electric  h 
system.  Mr.  J.  loickwood,  the  president,  pointed  out  tha 
matter  was  a  serious  one  for  the  subscribers  to  t he  1 1  lephi me,  and 
it  was  estimated  that  between  £400  and  E500  would  have  to  he 
spent   in   order   to   mike   the  telephone  ive  :  and  the 

question  now  under  discussion  was,  who  was   to     ear  the  ex] 
Experiments  had  been   made  at  Portsea  with  satisfactory  results, 
and  it  was  hoped  that  before  long  subscribers  would  again  have  an 
effective   service   at    their    command.      It    was  decided    to  del. 

further  consideration  of  the  subject  for  the  present. The  Town 

Hall  Committee  have  agreed  to  recommend  the  Portsmouth  Cor 
poration  to  accept  the  offer  of  £200  for  the  machinery  formerly 
used  for  the  electric  lighting  of  the  Town  Hall.  The  cost  of  the 
plant  originally  was  over  £1,900, 
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Southampton.  -The  County  Council  have  received  a  letter  from 
the  legal  advisers  of  the  Southampton  Electric  Light  Company,  and 
a  draft  of  the  Provisional  Order  now  being  applied  for.  It  will  be 
remembered  that  sanction  was  given  by  the  Council  to  the  Com- 
pany's application,  with  a  condition  that  the  period  for  negotiations 
for  the  purchase  of  the  C  •mpany's  undertaking  should  be°extended 
from  six  to  twelve  months.  Tlrs  condition  the  Company  cannot 
agree  to,  but  have  decided  that  if,  at  the  end  of  six  months,  then- 
is  a  fair  prospect  of  the  purchase  being  carried  out,  additional  time 

shall  be  allowed  to  bring  the  negotiations  to  a  successful  issue. 

The  Hartley  Institution  has  been  presented  by  Mr.  VV.  II.  Preece 
with  a  valuable  set  of  electrical  apparatus  as  a  first  instalment  of  a 
collection  promised  by  him  some  time  ago.  Mr.  Preece  proposes 
to  complete  the  collection  in  due  course. 

Stafford.— At  Tuesday's  meeting  of  the  Town  Council,  Alder- 
man Peach  stated  that  the  Klectric  Lighting  Committee  hail 
decided  to  recommend  the  Brighton  system  of  charging  for  elec- 
tric current— i.e  ,  8d.  per  unit  for  the  maximum  hours  in  which 
the  current  was  used,  and  4d.  per  unit  after  this  maximum  had 
been  passed. 

•  St.  Panceas  (London,  X.\Y.)_The  Electricity  Committee  at  the 
last  meeting  of  the  \  estry  urgently  recommended  the  extension  of 
the  arc  lighting  to  additional  thoroughfares,  and  the  work  is  to  be 
carried  out  forthwith. 

Tiverton.— At  Wednesday's  meeting  of  the  Town  Council,  Mr. 
■  I.  Thorne,  Chairman  of  the  Electric  Lighting  Committee,  pro- 
posed the  purchase  of  the  gas  works  from  Messrs.  Heathcote  and 
Co.  for  the  sum  of  £20,000.  The  proposal  was  adopted  by  10 
votes  to  two. 

Westmoreland  (South).— The  District  Council  discussed  an 
application  from  the  Windermere  Company  for  the  Council's  con- 
sent to  the  applicition  of  the  C ompiny  for  a  Provisional  Order  for 
lighting  a  portion  of  their  district  by  electricity.  Opposition  was 
raised  to  the  proposal  by  several  member?,  it  being  pointed  out 
that  the  authorities  of  Kendal  (a  neighbouring  district)  were  con- 
sidering the  advisability  of  themselves  putting  down  an  electric 
lighting  installation, which  woul  1  probably  enable  the  South  West- 
moreland District  Council  to  obtain  current  under  better  conditions 
than  those  ottered  by  the  Company.  The  matter  was  left  for  further 
discussion  at  the  next  meeting. 

Westos  super-Mare.— In  the  report  presented  by  Mr.  F.  H 
Medhurst  to  the  Local  Authority  of  Weston-super-Mare  he  points 
out  that  by  combining  a  dust  destructor  with  the  scheme  for  electric 
supply  the  two  schemes  combined  "will  actually  come  cheaper  to 
the  ratepayers  than  that  of  electric  supply  alone."  Mr.  Medhurst 
is  stated  to  be  confident  that  the  combined  scheme  will  prove  a 
profitable  one  from  the  commencement.  As  the  town  already  pos- 
sesses a  Provisional  Order,  it  is  likely  that  Mr.  Medhursfs  su^'es- 
tions  will  receive  the  support  of  the  Town  Council. 

U  man.— A  long  discussion  took  place  at  the  last  meeting  of  the 
I  own  Council  on  the  recommendation  of  the  Sub-Committee 
appointed  to  make  inquiries  as  to  the  best  system  of  electric 
supply  tor  the  borough.  The  Sub-Committee  recommended  that 
the  scheme  of  Messrs.  John  Fowler  and  Co  ,  of  Leeds,  should  be 
adopted,  the  cost  of  the  plant  being  put  down  at  £7,931.  Ohjec 
lion  was  taken  to  this  recommendation  on  the  around  that  the 
work   should   be   kept  in   the  town,      lltimately  the  Committee's 

"'"'" ndation  was  referred  back  for  reconsideration. 

Wo*  ESTER.— At  the  monthly  meeting  of   the  City  Council   Mr. 
U  illiamson  stated  that  the  total  loss  on  the  electric  lighting  works 
for  the  first  quarter  was  less  than  £100,  and  hold  outstronl  hopes 
that  by  next  winter  the  scheme  would  be  actually  earning  a' profit 
I  he  statement  was  received  with  loud  applause. 


COMPANIES'    MEETINGS     AND    REPORTS. 

City  and  South  London  Railway  Company. 

,    '""'  ""■•"'    "  oeral  meeting  of  the  proprietors  of  this 

'  '"'>,  "'7  1"M  ;"    K'inche  '"    """  '■  Old   Broad    I -    on   the   1.1 

"  '     "  ..,.■,   Moti 

'""  HKpBTAW     Mr.W.  F.  Kuighl    read  the  notice  calling  the  meet 

"■  ti  and  the  rep  rtol  the  Direi  toi    n  i    take id 

The  CHAIRMAN  ;   [|   now  I me    my  duty  i ve  the  adoption  ol 

""77, ''  ';    '"'"        I  »»«nl   fou  i , thai  during  the 

I1''  '  hal    ■' '""    '"     °     I u 

:'",       ,  1:,;M"    ,""'    ''       "  ol     ,     m 

1      '  I   ><    182  M  .    p^od  ol     he 

;;:"'   ■"":  '"   "Mil  there   L63 

,"'k'''    holders,    which,    I  il  en    al    3  0   i nej     •  i  h     rive     us   57  200 

ta    ol   sboul   240,000   pa    ongei         fhai 
:     i 
'       '  • 

Il,:"  l""1!'1"  would  beM  hi i  to i  ■      •      li,  ,,,, 


out  that  it  was  worked  by  an  unknown  and  unusual  power  and  that  ihe 

people  using  it  had  to  go  up  and  down  in  lifts.  AH  these  combined 
together  seriously  to  affect  the  traffic  which  we  ought  to  have  Year  bv 
year  since  that  time  it  has  been  our  endeavour  to  get  rid  of  that  pre' 
judice  as  regards  all  these  questions,  and  I  am  glad  that,  although  il 
is  not  gone,  it  has  immensely  diminished,  for  we  have  been  able  to 
show  that  the  hue  was  perfectly  safe,  that  it  was  a  comfortable  mode 
of  conveyance,  that  it  was  absolutely  punctual,  that  the  lifts  were 
perfectly  sate,  and  that  there  was  no  danger  whatever  from  the 
electrical  power.  The  result  has  been  that  people,  finding  the  ad- 
vantage ol  tins  railway,  have  come  to  live  in  the  districts  served 
by  it    and  where  there  were   formerly  rows   of   empty  houses  you  now 

'  tll01»  occupied.     \\  here  formerly  one  house  stood  with  a  garden  are 

now  streets   with  hundreds  of  houses;    and   the  increase  of   our  seas  n 
ticket  holders   shows  distinctly  the  permanence  which  they  attach  to  the 
ime.     One  of  the  most  important  questions,  and  one  of  the  most  anxious 
questions  with  us,  has  always  been  in  connection  with  the  lifts.    I  )f  course 
an  ordinary  railway  has  nothing  whatever  to  do  with  such  a  question    but 
with  us  nearly  the  whole  of  our  passengers  travel  up  and  down  bv  means  of 
our  lifts.     \\  hen  I  tell  you  that  since  the  opening  !>f  the  line  our  lifts  have 
gone  up  and  down  two  and  a-half  million  times  and  carried  nearly  25  mil. 
lions  of  people  with  safety  and  ease,  and  without  the  fatigue  of  their  going 
up  and  down  stairs,  you  will  see  what  an  enormous  benefit  these  lifts  are 
t.»  those  using  the  lme  ;  but   they  involve  constant   and  careful  watching 
\\  e  have  more  than  100  ropes,  which  must  be  carefully  inspected  every  day 
and  we  have  valves  without  end.     All  these  things  are  matters  of  constant 
attention  and  careful  watching  on  the  part  of  our  officers  ;  and  the  fact 
that  our  hits  have  gone  up  and  down   two  and  a  half  million  times  with- 
out   the  slightest   accident  or  difficulty  of  any  kind  reflects  the  greatest 
possible    credit    on   our   officers   who   have  them    in  charge.     In° regard 
to   the  question  of   the  traffic  on  a  line  of  this  kind,  one  of  the  great 
questions  of  electrical  traction  has  been,  as  I  have  told  you  before  "that 
the  locomotives,  the  machinery  used  in  pro.lucing  and  working  it   requires 
very  little  wear  and  tear.     Many  of  our  electrical  locomotives  have  already 
run  more  than  150.000  miles  each,  and  they  are  practically  little  or  no 
worse  than  they  were  on  the  day  they  started.    Of  course,  there  are  small 
repairs  to  be  done,  but,  to  all  intents  and  purposes,  they  show  very  little 
','£V,'o  ,  I'e,;,nanent  «;efr-     lf-  however,  you  had  run  a  'steam  locomotive 
150.000  miles,  it  would  want  a  great  deal  of  repair,  and  very  heavy  repair. 
this  will  show  you  one  of  the  advantages  which  we  shall  derive  in  the 
tuture  in  regard  to  this  railway  from  its  electric  working.     Before  I  sav 
anything  further   respecting   our  affairs   I  will   deal  with  the  accounts 
First,    as    regards    the    capital    account,    we   have    paid   off   £9100   of 
our    debenture    bonds    during    the    half  year,    as    well    as    a    loan    of 
£1.000  which  we  had  on  our  books  at   the  commencement  of  the  half 
year      These  debenture  bonds  have  been  substituted  by  debenture  stock 
winch  was  practically  issued  at  a  triHe  over  3  jier  cent.     In  addition  to 
that  we  have  issued   Preference  shares  to  the    amount  of  £4  100    and 
Debenture   stock  to  the  extent  of  £2,841,  and  we  have  received  in'  pre- 
miums  on  the  issue  of  the  stock  £3,238,  making  a  total  of  £10  179       We 
have  spent  in  the  half-year  £2,396.  which  has  chiefly  been  expended  on 
rolling  stock  and  the  new  motor-power  trains.  Out  of  the  balance  of  £7  783 
we  have  increased  the  balance  at  our  bankers'  by  £5,850,  we  have  paid  off 
the  loan  of  11,000.  and  we  have  reduced  outstanding  accounts  by  £l  574 
which  more   than  accounts  for  the  capital  raised.     The  increased  balance 
at  our  bankers    was  provided  for  the  purpose  of  paving  off  the  old  Five 
per   Cent.     Debentures,    a    good    many    of    which  'have    been    paid   off 
m    the  past   month,  and   we  are  borrowing  the  money  at  a  little  over  3 
per  cent.      1  he  capital  account   is  this  time    also  reduced  by  the  trans- 
fcrence  of  the  balance  of  an  account   called   construction  reserve      This 
has  been  standing  for  some  time  in  the  books,  and  it   has  be™  , leaded 
by  our   auditors   that    the    better   plan    would    be    to    write    it    off  the 
capital   account,    which    has    been    done,    so    that   this  account    has    only 
by  a  few  hundred  pounds  i„  the  half  war.     Taking  the  revenue 
account,  Ihe  receipts  from  passeflgei  -  -how  an  increase  of  £1.332  compared 
with  those  of  the   corresponding   period  of  last    year,  and   season    tickets 
exhibit  an  increase  of  £140.  making  the  total  improvement  in  our  passenger 
receipts  blfll/i.     Receipts  from  parcels  show  an  increase  of  £24  and  from 
transfer  tec,  £  13.     On  the  other  hand,  there  is  a  decrease  of  £51  in  rents 
received  onaccount  ofoneor  two  of  the  shops  being  only  partially  tenanted 
and  a  decrease  of  £27  in  sundry  receipts.   This  leaves  a  net  increase  in  the 
receipts  oi  £1.431.     The  expenditure,  on  the  other  hand,  show-  a  decrease 
'"  mainteuanceoi  £37,  and  i„  the  locomotive  department  there  is  a  saving 
ot  £o«.     Traffic  expenses  have  bee,  less  by  £43.  carriage  repairs  art  down 
■  1    01,1  i,w  ,  barges  show  a  Baving  of  £9.     1  In  the  other  hand  there  is  an 

''  i2(>  '»  general  charges.     There  is  thus  a  net  decrease  of  £159 

in  ordinary  expenditure.  Unfortunately,  that  advantage  is  eutireh  absorbed 

bj  an  mease  ,n  rales  and  taxes.     That  is  an  item  which,  as  you  all  know 

ou   constantly   increasing    in    all   undertakings,     Where    it    is 

'    '"  '  '"  ltoP  I  do  ""'  know  ;   but  it    is  getting  to  be  a  very  heavy  burden 

""' '■  .  "  IM>  however,  a  matter  thai  we  are  powerless  to  deal  with.    The 

result  pi  all  this  is  that  there  is  »  balance  carried  ta  net  revenue  of  t'9  490 
1  he,,,  interest  amount  has  given  us  £62,  and  the  balai  1     forward 

was  £1.367.  making  a  total  available  balance  of  £10.919.     The  debenture 
absorbed   £4,148,   leaving  9   balance  mailable   for  divide! 

'  '  " I    "'  thai   we  pay  the   Preference  shareholders  5  per  cent 

«■£]  14  and  the  Consolidated  bockholders  it  is  recommended  should 
receive  a  dividend  at  the  rate  ol  U  pel  .rut.  per  annum,  or  £3937 
to  carrj  forward  ol  £860,  which  compares  with  ihe 
W"*nce  carried  forward  a  yeai  ago  of  £1.064,  when,  however  the  dividend 
aj  1  daresay  you  arc  BWare,  was  exactly  half  ihe  amount  which  we  pay 
lln     """'      "he  resull    is   thai    oui   working  expenses,  which  were^Jt 

""'  ,"""  l"'  v  ■"   "1"  !"•!  cent,,  have  1 11  reduced  to  60*9  per  cent 

01  n  you  take  off,  as  we  usually  do,  so  m  to  compar rselveawlth 

Hallways,  thacosl  of  the  litis,  our  working  expenses  are  reduced  to  about, 
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51  per  cent.  The  locomotive  expenses  per  train  mile,  have  come  down 
now  to  6d.,  against  6'22il..  or  if,  in  order  to  compare  with  the  large  lines 
coining  to  London,  we  take  off  the  carriage  of  coal,  ami  reckon  it  at  its 
coal  ;it  lie-  pit's  mouth,  our  locomotive  expenses  per  train  mile  are 
reduced  to  Qjd.,  compared  with  8Jd.  on  the  large  steam  railways. 
Our  trains,  however,  arc  small.  All  these  amounts,  both  working  and 
locomotive  expenses,  I  hope  we  shall  get  down  still  further.  The  number 
of  trains  run  during  the  past  hilt  year  has  been  73,208,  against  71.143  last 
an  increase  of  :'.0o;>  trains,  and  the  miles  run  have  increased  to 
250.604,  from  224,101  last  year,  or  6.503  train  miles  more.  Despite  the 
ise  of  train  mileage,  I  am  happy  to  say  the  receipts  per  train  mile 
have  increased  from  2s.  Old.  to  2s.  1  \d., and  the  receipts  per  passenger  have 
increased  from  l'66d.  to  l'77d.  this  year.  We  have,  therefore,  the  satis- 
i.i.  j. tv  conditions  of  increased  receipts  and  diminished  expenses  of  working. 
I  may  also  tell  you  that  our  increased  number  of  passengers  this  half-year 
of  240,000  would  have  been  larger  by  tens  of  thousands  hid  we  not,  raised 
our  fares.  We  raised  them  about  two  months  before  the  close  of  the  half 
year,  with  the  result  I  have  mentioned — that  we  sent  away  tens  of  thou- 
sands of  people.  The  question  with  us  is,  What  are  we  going  to  do  in  the 
future  I  It  is  clear  that  if  we  cannot  carry  our  passengers— they  are 
mostly  residential  — and  cannot  carry  them  to  the  City  between  the 
hours  of  8  and  10  o'clock  in  the  morning,  they  will  be  compelled 
t  >  go  and  reside  somewhere  else  where  they  can  reach  the  City  be- 
tween those  hours,  and  the  result  will  be  that  we  shall  not  only  lose 
llre^e  passengers,  and  the  receipts  from  them,  but  also  the  traffic  during 
the  rest  of  the  day  which  we  Row  get  from  their  families,  their 
friends,  and  all  who.  for  business  reasons,  go  to  and  from  these  houses. 
This  traffic,  too,  forms  our  mid-day  traffic.  It  is,  therefore,  essential  that 
something  should  be  done  in  order  to  provide  accommodation  for  these 
people,  who  are  coming  more  and  more  to  reside  in  our  district,  in  order 
that  they  may  be  able  to  get  to  their  business  every  morning.  We  have 
altered  our  signals  and  done  all  we  can  to  increase  the  number  of  our  trains  ; 
but  now,  under  the  regulations  of  the  Board  of  Trade,  and  under  the  pecu- 
liar circumstances  of  having  a  terminal  station  with  only  one  line  of  rails 
ami  with  two  lines  of  rail  converging  into  it,  we  cannot  see  our  way  to 
increase  the  number  of  trains  run.  The  question  then  arising  is,  can  we  not 
increase  the  size  of  the  trains  !  With  that  view  we  have  been  endeavouring 
to  get  rid  of  the  locomotive  and  to  get  another  carriage  on  the  train.  We 
were  met  with  very  great  difficulty  in  this  matter,  for  although  it  is  very 
easy  to  put  on  motive  power  to  a  carriage  when  it  is  running  in  the  open 
air.  when  you  have  to  put  it  on  to  a  carriage  which  is  lower  down  than  usual, 
and  which,  on  account  of  the  size  of  the  tunnels,  cannot  be  raised  at  all,  the 
matter  assumes  a  different  aspect.  It  has  only  been  by  constant  experi- 
ments and  great  ingenuity  on  the  part  of  our  engineer  that  he  has  been  aide 
t.»  devise  a  system  by  which,  without  raising  the  carriage,  he  has  been  able 
to  put  under  it  the  motive  power  which  was  required.  I  am  glad  to  say 
that  after  many  experiments  we  have  at  last  got  a  train  successfully  com- 
pleted. The  Board  of  Trade  officers  have  approved  it  with  some  very 
slight  alterations,  which  are  now  being  made,  aud  we  hope  to  be  able  to 
put  it  into  ruuning,  so  as  to  test  it  completely  with  passengers,  in  the 
course  of  a  few  days.  The  advantage  of  that  train  will  be  that  we  shall 
get  another  carriage  :  but  we  do  not  get  a  full  carriage  load  of  passengers 
iti  addition,  because  we  have  to  take  off  each  of  the  carriages  at  the  end  a 
space  for  the  engine  driver  and  his  assistant,  and  for  the  mechanism  by 
which  the  motor  is  worked.  We  have  32  seats  in  each  carriage  ;  but 
we  shall  by  this  additional  carriage,  only  add  20  seats  to  the  whole 
train.  The  question,  of  course,  is  the  dealing  with  the  traffic  between 
8  and  10  o'clock  in  the  morning.  We  have  35  trains  which  run  into 
the  City  between  these  hours,  and  20  additional  seats  in  each  train 
will  give  accommodation  for  700  passengers  :  but  as  I  have  inti- 
mated already,  we  sent  away  by  the  increase  in  our  fares  far  more 
than  700.  I  have  little  doubt  myself  that  the  future  of  this  line 
and  its  dividend-paying  power  is  not  to  be  found  in  increasing  the 
fares,  but  in  carrying  at  low  fares  a  very  large  traffic.  You  will  see  at 
once  that  when  we  get  the  motor  power  trains  put  into  form  we  shall  be 
able  to  accommodate  700  more  passengers  between  8  and  10  o'clock  in  the 
morning,  but  that  is  an  inadequate  number  to  look  forward  to  for  any  con- 
siderable time.  The  effect  of  our  raising  the  fares  was  not  satisfactory. 
We  found  that  we  practically  stopped  a  great  deal  of  the  growth  of  our 
traffic,  and  we  lost  money  on  the  whole,  although  we  got  an  increased  fare. 
It  was,  too,  a  very  small  addition — only  .vd.,  and  it  shows  how  careful 
one  must  be  in  dealing  with  any  increase  of  fares  when  the  result  of  such  a 
small  addition  as  that  sent  away  tens  of  thousands  of  people  in  two  months. 
It  shows  clearly  to  us  that  although  we  may  keep  down  the  traffic  tempo- 
rarily by  raising  our  fares,  we  cannot  permanently  look  to  a  dividend  by 
that  process,  and  that  we  can  only  look  to  such  a  result  by  our  being  able. 
to  fully  utilise  our  railway.  We  have  got  an  excellent  line  in  excel- 
lent condition,  and  all  our  stations  excepting  that  of  King  William-street 
aie  capable  of  taking  much  longer  trains  and  of  taking  two  or  three 
times  as  many  trains  as  we  now  run.  It  is  a  pity  to  see  a  valuable  line  of 
this  kind  practically  only  utilised  to  about  one-third  of  i r  -t  capacity  simply 
on  account  of  the  existence  of  the  King  William  stioet  station.  I  have 
mentioned  this  matter  at  different  times.  I  have  also  told  you  that  we 
would  not  come  before  you  with  any  proposition  about  the  extension  of 
the  line  or  the  outlay  o{ capita]  till  we  felt  that  we  had  such  a  case  that  it 
was  practically  unanswerable.  We  desired  toa;t  in  the  moat  cautious  pos- 
sible spirit,  and  I  am  afraid  that  that  caution  has  been  exercised  a  little 
too  far  in  this  respect  that  before  we  can  have  any  relief  this  line  will 
sutler  heavy  loss.  At  the  same  time  the  Directors  feel  that  they  cannot 
go  on  with  that  caution,  and  measure-  ought  to  be  al  once  taken 
for  an  extension  of  the  line  under  the  Act  which  we  obtained 
with  your  consent.  We  are  still  exercising  extreoie  caution  in  the 
matter,  and  we  are  only  proposing  that  you  should  go  as  far  as  Fins- 
bury-pavement  ;  that  is  to  say,  opposite  Moorgate-street  station. 
After   indicating  on  the  map  the  existing  system  of  the  Company,  he 


proceeded  :  The  line  we  now  propose  to  make  will  start  from  the  Borough 
Station  as  a  branch  in  order  to  gel  a  station  r- 1, .- .-  i,,  1 1„.  London  Bridge 
Station,  where  the  Brighton  Company  have  promised  to  connect  with  an 
underground  passage  on  to  their  platforms.  We  then  make  two  additional 
tunnels,  .ii  the  Surrey  side  of  London  Bridge,  and  go  up  King  William- 
street,  making  a  station  at  the  corner  of  Lombard-street,  where  tbe  church 
now  stands,  which,  I  suppose,  i-  one  of  the  finest  sites  for  a  pa 
station  in  all  the  world.  Further  than  that,  we  propose  to  go  on  to 
Moorgate-street    ju.st    opposite   the    station  of    the    .Metropolitan    Railway 

Company.  We  shall  a,  ,  b  in  direct  connection  with  the  trains  of  the 
Great  Northern  and  City  Railway  Company,  whose  prospectus  has  just 

come  out.  I  hope  they  will  obtain  their  money  and  construct  their  line 
down  to  that  point,  so  that  we  shall  have  an  exchange  with  them  ;  and  all 
our  passengers  from  the  south  would  thus  be  able  to  go  right  on  to  the 
Great  Northern  system,  and  we  should  tap  the  enormous  population  along 
the  route  of  that  railway.  We  should  also  get  an  underground  connection 
with  the  Metropolitan  Company  at.  Moorgate  street,  where  we  should  not 
be  very  far  off  from  the  Liverpool -street  and  Broad-street  termini.  There 
is  also  a  Bill  for  what  is  called  tin-  Central  London  Railway,  which  is  to 
come  all  the  way  from  Bayswater,  under  Oxford-street-,  Newgate-street, 
and  Cheapside,  with  a  station  opposite  the  Mansion  House,  and  then  go 
on  to  the  Liverpool-street  station  of  the  (beat  Eastern  Company.  Ihey 
are  going  to  have  a  station  which  will  adjoin  ours  at  the  corner  of 
Lombard-street.  We  should,  therefore,  be  in  connection  with  a  pom 
plete  network  of  railways,  drawing  traffic  from  every  part  of  London  ;  and 
in  addition  we  should  have  passing  our  doora  almost  the  entire  omnibus 
service  of  the  whole  of  this  great  city.  Nothing  can  well  be  conceived 
more  likely  to  afford  us  an  enormous  traffic  than  the  position  which  we 
should  occupy  there.  The  London  Bridge  traffic  alone,  from  London  Bridge 
station,  will  be  a  very  large  one.  and  we  shall  have  n  station,  I  think,  which 
will  be  very  well  connected  for  the  purpose  of  dealing  with  this  traffic. 
You  will  recognise  at  once  that  the  site-  I  have  named  for  the  stations 
might  involve  us  in  a  very  large  outlay,  but  we  believe  that  if  you  will 
give  us  the  authority  we  ask  you  for  to-day  we  shall  be  able,  from  what 
we  know,  to  negotiate  for  those  sites  upou  terms  which  will,  I  feel  sun-,  be 
satisfactory  to  every  shareholder.  In  order,  however,  to  do  that  we  must 
have  time.  We  must  not  go  hastily  about  our  work,  because  that  might 
involve  us  in  a  very  large  expenditure.  We  propose,  therefore,  that  you 
should  give  us  authority  practically  to  proceed  for  the  acquisition  of 
these  sites  for  the  ultimate  purpose  of  carrying  on  this  extension.  We 
should  not  for  one  moment  propose  to  enter  into  any  agreement  which 
would  involve  any  very  large  expenditure  without  your  authority  ;  in  fact, 
we  could  not  do  so,  because  we  do  not  propose  to  ask  you  to-day  to 
create  the  capital  necessary  to  pay  for  them  ;  but  if  we  can  negotiate 
these  sites  at  moderate  cost,  as  we  anticipate,  then  we  want  your 
authority  to  conclude  the  necessary  arrangements,  (if  course,  the  reason 
why  we  do  not  ask  you  to  create  the  capital  to-day,  or  to  determine  the 
whole  arrangements  about  carrying  out  these  works,  is  that  we  do  not 
know  how  long  these  negotiations  will  take.  They  may  take  six,  nine,  or 
twelve  months  ;  we  know  that  they  will  not  take  any  very  short  time.  We 
therefore  propose  to  leave  the  question  of  the  mode  in  which  we  should 
create  the  capital,  as  that  must  depend  on  the  relative  value  of  our  stocks, 
the  condition  of  the  money  market,  and  other  things  we  cannot  now  see. 
In  the  same  way  it  is  no  use  to  enter  into  any  contract  for-  the  construction 
of  works  at  present,  because  the  acquisition  of  these  sites  aud  the  know- 
ledge of  when  we  can  get  into  possession  of  them  are  essential  to  any  con- 
tract which  we  might  enter  into.  We  therefore  ask  for  your  authority  now 
on  the  grounds  I  have  stated  to  negotiate,  and  if  we  find  that  we  can  pur- 
chase these  sites  at  a  small  cost  to  do  so.  I  think  I  have  now  dealt  with 
most  of  the  questions  set  out  in  the  report.  The  seventh  paragraph, 
relating  to  Mr.  Court's  motion,  will  come  on  after  we  have  dealt  with  the 
report  aud  the  accounts  and  other  business.  The  only  other  question  I 
have  to  speak  about  is  the  Bill  in  Parliament  for  the  construction  of  the 
Clapham  extension.  That  Bill  we  have  had  for  some  little  time,  but  we 
felt  that  it  was  useless  to  proceed  with  the  Clapham  extension  as 
long  as  we  were  unable  to  deal  with  the  traffic  which  that  exten- 
sion would  bring  us.  It  is  a  good  extension  and  will  bring  ui  a 
large  amount  of  traffic  ;  but  we  are  not  in  a  position  to  deal  with  that 
matter  until  the  line  is  extended  as  we  now  propose.  As  the  powers  for 
the  purchase  of  land  under  the  Clapham  Extension  Act  of  1890  expire  this 
year  it  has  been  necessary  to  promote  a  Bill  for  extending  the  time  speci- 
fied in  that  Act,  and  we  have  put  into  the  Bill  two  things — first  the  power 
to  hold  our  meeting  a  little  earlier  than  we  do  at  present.  Our  business 
is  an  absolutely  cash  one,  and  having  no  interchange  of  accounts  with  other 
companies,  we  can  get  our  accounts  ready  sooner  than  most  of  them,  and 
there  is  no  reason  why  we  should  delay  this  meeting  and  the  payment  of 
our  dividend  longer  than  necessary,  The  second  point  is  a  small  amount 
..!'  capital  which  we  have  put  in  the  Hill,  which  it  is  necessary  to  raise  in 
connection  with  the  proposed  additional  sidings  we  must  construct  ;  in 
fact,  some  of  these  sidings  will  be  constructed  under  the  Clapham  Exten- 
sion Act.  These  sidings,  however,  must  be  extended  because  the  motoi 
trains  involve  longer  sidings  than  locomotive  trains,  and  they  require  to 
be  inspected  at  one  time.  They  will,  therefore,  occupy  a  considerable 
length  of  siding,  and  \\c  must  construct  Borne  further  sidings  at  tie 

a  few  thousand  pounds  at  Stockwell.     I  have  now  I ove  the  adoption  of 

the  report  and    I 

\h.  SAMPSON   HAtfBCRY  seconded  I  he  motion. 

Mr.  Tilt  i.Mas  HAM'.rnv  -aid  he  had  to  propose  an  amendment  tint  it 

was  not  prudent  to  pro  - I  al   pre  ent  with  the  proposed  extension 

line.  He  brought  forward  tliis  motion  with  some  diffidence,  a-  he  was  not 
a  resilient  in  England;  but  he  had  travelled   1.0C0  miles  to  attend  the 

meeting,  and  la-  was  01 i  ihe  largest  shareholders  in  the  Company.    His 

opinion  was  bo  far  unprejudiced  that  he  had  no  further  interest  than  that 
of  l>eing  a  shareholder  in  the  undertaking.  Paragraph  6  of  the  report 
asked  them  t"  authorise  the  taking  of  preliminary  step-  which  would 
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i  ,■  e  ii*  expenditure  of  £280,000.  The  Company  had  been  at  work  for 
f.mr  years,  and  adding  together  the  dividends  paid  in  that  time  they  would 

ienl    i"  give  them  J  percent,  per  anni n  the  Ordinary  shares. 

Thai  «'  derate  measure  of  success.     The  dividend,  too,  for  the 

past  yeai  amounted  I Ij  1     pel  cent.,  which  was  also  a  very  small  return, 

Their  position,  therefore,  was  one  of  extreme  delicacy — that  was  to  say, 
they  had  their  expenditure  and  their  receipts  so  nearly  balanced  that  they 
really  had  only  a  dividend  of  11,  per  cent,  to  go  upon,  as  shown  by  the 
accounts  in  the  past  year.  It  musl  be  a  matter  of  congratulation  to  all 
the  shareholders  to  notice  that  the  barometer  of  public  opinion  in  regard 
ice  of  their  stock  had  been  in  the  Company's  favour  in  the  past 
yeai-  in  a  marked  degree,  especially  in  the  past  few  weeks.  He  maintained 
that  this  advance  was  attributable  to  the  fact  that  the  public  thought  that 
the  concern  was  being  managed  by  prudent  people,  who  were  keeping 
to  their  work,  but  he  proceeded  to  argue  that  they  were  asked 
that  day  to  authorise  a  measure  which  would  shake  the  confidence  of  the 
public.  If  the  proposed  extension  from  London  Bridge  Station  towards 
Finsbury-pavement  was  so  desirable,  why  did  not  the  Brighton  Company 
give  them  a  guarantee  of  2  per  cent,  or  3  per  cent,  on  the  capital  outlay  I 
lie  saw  nothing  iu  the  present  position  of  the  Company  to  warrant  the 
proposed  expenditure,  but  he  did  not  say  that  the  time  might  not  come 
when  it  would  not  be  desirable  to  carry  out  what  was  proposed. 

Mr.  W.  B.  JEFFRIES  regretted  that  the  Directors  had  thought  it  right 
to  raise  the  fare  from  Stoekwell  to  the  City.  He  also  complained  of  the 
increase  in  the  expenses. 

Mr.  ■'.  T.  MIDDLETON  seconded  the  amendment. 

Sir  R.  EDGCTJMBE  protested  against  the  amendment.  He  was  con- 
vinced that  the  Board  felt  that  they  were  advising  the  shareholders  to 
pursue  a  right  course.  He  regarded  the  net  result  of  the  remarks  of  Mr. 
Thomas  Hanbury  in  this  light — that  he  wondered  how  that  gentleman 
could  ever  have  invested  iu  an  electric  railway.  Their  friend  had  expressed 
the  opinion  that  the  proposal  submitted  to  the  shareholders  by  the  Direc- 
b  r-  would  lead  to  a  diminution  in  the  market  value  of  their  property  : 
but  what  was  the  fact .'  On  the  day  their  report  came  out  their  shares 
were  at  42,  whereas  they  were  now  quoted  at  about  50  :  and  it  was  be- 
cause of  that  report  and  of  what  the  publie  knew  it  was  proposed  to  do 
that  there  had  been  such  a  magnificent  increase  in  the  ma1  ket  value  of 
their  stocks.  The  matter,  howrever,  was  one  which  could  not  really  be 
properly  discussed  at  a  general  meeting,  it  being  really  a  question  of  con- 
fidence in  the  Board. 

Mr.  .1.  P.  COURT  supported  the  amendment,  and  Mr.  DRAKE  opposed 
it,  as  did  also  Mr.  MOl  1ATTA,  who.  Bpeaking  as  a  member  for  many  years 
of  the  Si  oik  Exchange,  supported  the  Directors'  proposals,  to  which,  he 
maintained,  the  recent  advance  in  the  Company's  stork-  was  attributable. 

The  CHAIRMAN  :  I  am  very  sorry  that  Mr.  Thomas  Hanbury  differs 
from  us.  He  lives  in  a  nice,  warm  comfortable  climate  in  Italy,  and  is 
therefore  hardly  up  to  the  civilisation  of  modern  times  with  us.  The 
idea  that  there  is  a  line  of  omnibuses  along  our  route,  and  that  there- 
to!,■  ne  should  not  make  a  railway  alongside  it  is  something  like  the  story 
aboul    ir  coaches.     That  was  exactly  the  argument  raised 

originally  in  regard  to  the  c  instruction  of  railways,  and  it  was  precisely 
the  same  argument  that  was  used  against  our  proposed  line  to  Clapham. 
There  is  an  enormous  service  of  omnibuses  along  the  route  we  i  tin.  but  we 
have  created  an  absolutely  new  traffic,  which  has  nothing  to  do  with 
omnibus  traffic  at  all.  There  is  not  in  my  mind  any  doubt  that  this  line 
from  London  Bridge  Station  t  i  Moorgate  streel  musl  get  an  enormous 
amount  of  traffic.  My  own  experience  of  railways  has  beeu  very 
large  and  long,  and  I  say  thai  there  is  no  doubt  at  all  that  the 
traffic  we  shall  get  over  thai  portion  of  the  line  will  be  immensely 
larger  per  mile  than  ih  over  the  line  which  we  at  present 

work.     1 1  is  thai  kno wli'  Ige  derived  fr  m  long  experience  of  sim 
that  make!  me  perfei  ol  advising  you  to  go  on 

ion.     I  would  not  for  one  instant  recommend  you   to  go 
on  with  it  were  1   n      i  irtain  thai  il       iuld   paj  the  i     I  of  the  extension, 
and  add  enormously  to  the  profits  ol   youi  exi  i  iult  line.     It  is  by  that 
i  it  and  ill  1 1  exten  i  m  al    ie  thai  you  will  make  this  one  of  the  most 
le  line    in  this  country,     [I  ie  so  late  that  I  will  not  deal  with  all 
the  points  thai  have  been  raised  in  the   i     u    ion. 

He  then  put  i he  ame  of  whicl  voted. 

anil  he  ■"      '  '  '  I  >    ■■    in. *  jot  ity. 

A  poll  was  demanded,  v.  1 

The  CHAIRMAN   mentioned  the  number  of  pi  ed  by  the 

Directors,  and  pointed  out  thai  the  votes  received  by  them  were 
lutcly  overwhelming  thai   tl  ible  chance  of   the  supporters 

of  the  amendment   succeeding.     He  then  pul   then  idoption 

of  the  report  and  a nut     «  i  i  ied. 

TheCH  \  I  I'M  A  \  next  propo  ed  the  ]  ivmenl  of  the  full  dividend  on  the 

I   ,  HOI  ROREN1  ii  i 
I     •      ■  i  i  ',  i  i  I  i  i  i  - 
El  i\\  i  \  T  A  I  I 
approved. 

Mr.  i  'i  il   I:  i        ■  ,  d  the  re-i  of  Mr.  Mott  to 

h   hi    mi. -hi  what  the 

:. 
in  of  which  I  ■   I  '•'-  i  ■  iniiiiii.il  ion 

of  the  D    ■ 

Mr.   MIDDLE1] I  bi  nimously 

adopted, 

Mc  i  B    hop,  ai 

ji  up  ■  \  i  ,,i  L890  foi 


railway  thereby  authorised,  for  empowering  the  C pony  to  raise  addi- 
tional '  apital,  and  for  other  purposes. 

The  SOLICITOR  (Mr.  D.  MCMILLAN  explained  the  salient  point  in 
the  Bill,  and 

On  Hi"  motim  of  the  CHAIRMAN,  seconded  by  Mr.  S.  BARCLAY 
HEWARD,  a  resolution  was  passed  approving  it. 

The  proceedings  then  terminated  with  a  vote  of  thanks  to  the  Directors 
and  officers. 


Waterloo  and  City  Railway  Company. 

The  second  half-yearly  general  meeting  of  this  Company  was  held  00 
Thursday  at  Waterloo-station,  London,  Mr.  W.  S.  Portal  (Chairman)  pre- 
siding. 

The  SECRETARY  Mr.  Fred.  J.  Macaulay)  read  the  notice  calling  the 
meeting. 

The  CHAIRMAN,  after  stating  that  the  number  of  shareholders  had  in- 
i  ceased  slightly  during  the  year,  being  now  494,  said:  The  account-  bIiovi 
that  the  amount  of  capital  authorised  is  £720.000,  and  the  amount  created 
£5  .0,000,  of  which  £103,000  has  been  received.  The  amount  expended 
during  the  half-year  was  £5,269.  the  details  of  which  are  set  out  in  table 
No.  4  of  the  accounts.  This  sum,  with  the  £6,163  expended  in  the  half-year 
ended  30th  June,  1894,  makes  a  capital  expenditure  for  the  twelve 
months  of  £11.432.  During  the  past  half-year  there  was  spent  on  con- 
struction of  way  and  stations,  including  engineering,  £1.535;  for  law 
and  Parliamentary  charges.  £2,248  ;  for  interest  on  paid-up  capital,  at 
3  per  cent,  per  annum,  £1.620,  and  smaller  amounts  for  various  other 
items.  The  first  call  of  £2  per  share  has  covered  all  the  expenditure  so 
far,  and  left  a  balance  of  £96X00  odd.  of  which  £71,000  is  deposited  at 
the  bankers',  and  £25.0C0  invested  in  Consols  for  Parliamentary  deposit. 
As  far  as  one  could  tell  at  present  it  does  not  appear  likely  that 
any  further  call  upon  the  shareholders  will  be  necessary  during  the 
current  half-year,  but  probably  a  call  will  have  to  be  made  in  the  sub- 
sequent half-year,  of  which  due  notice  will  be  given.  Concerning  the 
works  of  the  railway  we  have  a  repiort  up  to  date  from  the  engineer  giving 
a  satisfactory  account  of  everything.  It  states  that  the  contract' c 
menced  operations  by  constructing  a  large  timber  stage  in  the  river 
Thames  above  Blackfriars  Bridge,  on  which  they  have  erected  all  their 
engines  and  machinery  for  the  construction  of  the  tunnels,  including  air 
compressing  machinery  for  driving  through  water-bearing  strata, 
electrical  appliances  for  lighting  the  tunnel  and  running  the  excavations 
to  the  shafts,  &c.  Fn  mi  this  stage  two  large  circular  shafts  16t't.  in  diameter, 
were  sunk  on  the  line  of  each  of  the  tunnels,  and  the  driving  of  tin- 
up  tunnel  in  each  direction  was  commenced  on  November  28lh  last.  The 
material  through  which  the  tunnel  is  being  constructed  is  a  solid  day. 
entirely  free  from  water  ;  and  in  the  Waterloo  direction  it  has  cleared  the 
river  and  is  now  underneath  the  wharf  on  the  south  bank  of  the  same. 
Towards  the  City,  the  tunnel  is  also  making  rapid  progress,  and  is 
approaching  the  northern  bank  ot  the  Thames.  Altogether,  670  feet  has 
been  driven  and  lined  with  cast  iron.  A  little  delay  has  been  experienced 
in  the  deliver)'  of  the  iron,  so  that  it  was  not  until  last  week  that  the 
down  tunnel — that  is,  from  the  City  to  Waterloo — was  started.  This, 
however,  is  now  iu  progress  at  both  faces,  and,  as  the  iron-work  is  coming 
in  much  more  rapidly,  there  is  every  prospect  that  the  work  of  the  down 
tunnel  will  progress  as  favourably  as  that  of  the  up- tunnel.  The  work 
is  carried  on  without  cessation  day  and  night,  except  between  6  o'clock 
on  Saturday  evening  and  midnight  on  Sunday,  and,  so  far,  everything 
has  gone  on  -at  i-ta.  ini  ily  and  without  mishap.  The  question  of  the 
terminal  stations  in  the  City  and  at  Waterloo  are  under  consideration, 
and  when  the  plan-  are  set  I  l--d  the  necessary  con  tracts  w  ill  lie  made  and  the 
works  commenced  in  due  course.  As  the  shareholders  are  probably  aware, 
the  total  length  of  the  Line  will  be  about  a  mile  and  a-half.  Under  our 
v.  i  one-third  of- the  Directors  retire  each  year  and  those  doing  so  on  the 
present  occasion  an  i  -  the  Hon.  H.  W.  Campbell,  Mr.  A.  F.  C 
and  Mr.  A.  E.  Quest,  all  of  whom  are  eligible  and  offei  themselves  for  re- 
election.     I  now  have  to  move  the  following  resolution  : 

■■  That  tht    report  of  thi    Di  /  accounts  for 

■     ,     /.      /'..  ./.<  is:'}.!,:   and  an   hereby   received  and 

adopted.' 

i      Col.  The  Hon.   II.  W.  CAMPBELL  (Deputy  Chairman    - 

Lutiou, 
Mr.  ARCHIBALD  SCi  >TT  hardly  a  reed  that  the  work  was  proceeding 
a-  quickly  as  possible  in  view  of  the  fact   that  only  £5,269  was  .-pent 

during  the  pa  I    hall  yi  a   on  i  tpital    • nt.     He  suggested   that    the 

B  iard  should  carefully  consider,  without  loss  of  time,  the  appointi 

real  deal  depended  upon  it.     He  thought  the 
.  ol  their  <  lompauy  was  very  i  '   in  as  to 

1 1,,  ii  i  nilwaj  was  to  i  iund  line  with 

ion  and  C  inn  m  street  station. 
1 1   thai    was  to  be  the  case  he  could  not  help  regarding  it  as  a  dangerous 
\  verj  important    part  nt  the  Citj  ol    London  was  west,  south' 
md  north-west  of  Caunoi  i  instance,  St.  Paul's  Church- 

yard, Fleet  Btreot,  an  in  i    ;  dd  be  reai  hod  by 

having  a  stati  I  Bi  idgo  in  i  In 

Station,     He 
did   not  lie  Board 

it  those  point  ,  but  ho  thought  while  the  liui   ■•  ■•    bein 

afterwards  thou  d  I  I     Iin|  Ij  diffii  ult 

to  do  iii  it  without     topping  the  traffic  il   the  work  were 

he  lino  wa 
The  CHAIRMAN,  ir  Che   Board  will  consider  the  points 

a  Mi.  Scott,    The  que  tion  oi  appointing  at 

■  the  present  time,  and  thej  will  moke  on  appoint- 
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tnent  at  the  proper  time.  As  to  our  railway  being  a  competitive  line,  I 
will  not  enter  into  that  on  this  occasion. 

The  resolution  was  then  carried  unanimously. 

The  retiring  Directors,  mentioned  by  the  Chairman,  were  re-elected,  and 
the  auditor   Mr.  K.  Hartnell)  was  re-appointed. 

A  vote  of  thank*  to  the  Chairman  terminated  t  he  proceedings! 


Edison  and  Swan  United  Electric  Light  Company 
(Limited). 

An  extraordinary  general  meeting  of  this  Company  was  held  at  the 
Cannon-street  Hotel  on  Tuesday,  to  consider,  and,  if  approved,  to  piss 
resolutions  making  certain  alterations  in  the  Articles  of  Association  of  the 
Company.     Mr  J.  S.  Forbes  presided. 

The  SECRETARY  (Mr.  11.  Charles  Cover)  having  read  the  notice 
calling  the  meeting, 

The  CHAIRMAN  remarked  that  it  might  appear  from  the  notice  thai  it 
wa-  i  very  long  story,  but  it  was  really  a  very  simple  one.  The  fact  was 
that  the  Articles  of  Association,  which  it  was  proposed  now  to  alter,  had 
become  a  little  old-fashioned,  and  the  Stock  Exchange  had  got  an  im- 
proved form  of  these  particular  articles.  As  a  condition  for  giving  them  a 
quotation,  the  Stock  Exchange  desired  them  to  adopt  these  articles,  as 
other  Companies  had  done.  The  object  was  a  perfectly  legitimate  and 
proper  one,  and  was  in  the  interest  of  the  shareholders.  He  explained  the 
uatureof  the  alterations,  and  proposed  resolutions  approving  them  seriatim. 

Major  FLOOD  PAGE  seconded  them,  and  they  were  adopted  unani- 
mously. 

The  CHAIRMAN  pointed  out  that  one  of  the  prinoipal  advantages  they 
expected  to  secure  by  the  fusion  of  the  two  companies  was  that  they 
might  get  a  quotation  on  the  Stock  Exchange  for  the  various  classes  of 
shares.  He  had  previously  pointed  out  the  great  anomaly  which  had 
existed  in  respect  of  the  Swan  Company's  shares  ;  namely,  that  although 
some  of  the  shares  were  £5  fully  paid,  and  others  £5  shares  with  £3.  10s. 
partly  paid — there  was  no  quotation  for  the  former,  and  shareholders,  in 
ignorance,  parted  with  a  £5  fully-paid  share  for  less  than  £3.  10s.;  in 
fact,  they  took  what  they  could  get.  That  was  an  anomaly.  They  had  a 
quotation  for  the  Swan  Company's  partly-paid  shares,  but  not  for  the 
fully-paid  shares.  The  Edison  Comjany  had  no  quotation  for  either 
class  of  shares.  He  thought,  however,  that  under  the  resolutions  which 
bad  now  been  passed,  they  would  get  a  quotation  for  all  the  ordinary 
shares  of  the  Edison  and  Swan  Company.  Then  there  was  another  diffi- 
culty. In  the  Swan  Company  as  it  had  existed,  the  fully -paid  shareholder 
who  had  paid  t'5  participated  up  to  that  amount  for  dividend  pro  rata  ; 
that  was  to  say,  if  the  Company  paid  5  per  cent,  dividend,  he  received  5s., 
while  those  who  paid  £3.  10s.  on  the  partly-paid  got  3s.  6d.  When  the 
dividend  exceeded  5  per  cent.,  instead  of  the  balance  receiving  in  the  same 
proportion  on  the  amount  paid  up,  they  received  each  alike,  both  fully- 
paid  and  partly-paid  -hares  ranking  as  £3.  lCs.  paid.  That,  of  course,  was 
rather  in  the  interests  of  the  ordinary  shareholder  ;  but  it  was  a  very 
complicated  matter.  If  they  were  to  get  a  quotation  for  the  fully-paid 
shares  the  gentlemen  who  held  the  fully-paid  shares  which  had  been 
allotted  to  the  Swan  Company  which  were  subject  to  the  restriction 
described,  and  those  who  held  the  fully-paid  shares  which  had  been 
allotted  to  the  Edison  Company  must  agree  amongst  themselves  how  those 
-  of  shares  were  to  be  put  upon  an  absolute  equality  in  the  partici- 
pation of  profits,  because  the  Stock  Exchange  would  not  bother  themselves 
about  two  kinds  of  fully-paid  shares  in  the  new  Company  having  different 
rights.  The  difficulty  could  only  be  overcome  by  an  agreement  between 
the  two  sets  of  holders.  The  matter  was  being  considered  on  behalf  of 
the  holders  of  .-hares  which  had  been  allotted  to  the  Edison  Company  by 
Lord  Lichfield  and  Sir  John  Lubbock,  in  conjunction  with  Mr.  Quitter  and 
Mr.  .1.  W.  Swan,  on  behalf  of  holders  of  shares  which  had  been  allotted  to 
the  Swau Company,  and  he  thought  that  in  the  end  it  might  be  adjusted. 

In  answer  to  a  shareholder, 

The  CHAIRMAN  said  they  had  emerged  from  protection  into  the  freer 
air  of  competition.  Competition  was  something  which  was  supposi  d  to  be 
very  good  for  the  public,  although  it  was  not  always  good  for  the  share- 
holders. He  thought  he  might  say  that  the  consequences  of  competition 
had  not  been  so  disastrous  to  their  Company  as  many  people  had  predicted. 
There  was  something  which  one  appreciated  even  in  these  days  of  struggle 
and  self-advertisement,  and  that  was  merit  and  character  ;  and  the  Com- 
pany did  succeed  in  establishing  a  certain  reputation  for  their  business, 
and  this  trade  mark  still  had  its  beneficial  influence  on  their  business. 
They  had,  of  course,  heen  obliged  to  lower  their  juice,  but  when  the 
result  of  the  first  year's  working  under  the  new  order  of  things  was  sub- 
mitted, he  did  not  think  the  shareholders  would  have  cause  to  he  greatly 
depressed. 

Yorkshire  House-to-House  Electricity  Company 
(Limited). 

An  oi  .1  meeting  of  the  shareholder    oi   this  I  ompany  was 

held   on  Tuesday,  at    the   offices   of  the  Company,   in  Whitehall-road 

I. cod-.  Mr.Gro  ven  ir  Talbol    Chairman  of  I1  i  ■  ling. 

The  CHAIRMAN,  in  moving  tic- adoption  of  the  report  and  statement 

■  lit-,    -aid   the   Directors  fell   a  certain  amount   of  satisfaction  in 

ig  before  the  shareholders.     The)  had  been  able  to  earn  a  dividend 

of  4  percent.,  but  what  was  even  more  satisfactory  to  them  was  that,  in 

addition  to  the  dividend,  they  had  ah"  earned  almost   an  equal  amount 

which  the\  were  applying  to  oilier  purposes.     They  were  writing  off  this 

he  entire  balance  of  their  preliminary  expenses,  so  that   now  the 

working  capital  would  be  available  for  earning  a  dividend  in  tie-  future. 

They  lad  also  been  able  to  add  to  the  reserve  fund,  which,  now  that  their 

preliminary  expenses  were  worked  off,  they  would   I  B  able  to  he  re.'-e.  he 


trusted,  much  more  largely  in  the  following  year.  fie  believed  that 
the  result  of  the  last,  year's  working,  which  was  the  lit  -t  complete 
year  of  their  Company,  wa  equal  to  the  result  of  almost  any  country 
station,   at  all   events   in    England.      Perhaps   two  of    the   mosl    pros. 

l"" »m   panies  were  the   Liver] I  and  the  Newcastle  and   D 

Companies.  Both  of  them  had  earned  in  1833  almost  identically 
the  same  amount  which  they  had  earned  in  their  i;,--t  year. '.and 
both   oi    them  had  been  in  existence  many  years.     The  supply  during  the 

whole  time  of  their  working  had  1 a  efficient  and  practically  unb 

whi.h  he  believed  was  a  unique  record,  no  other  company  bavin  -  been  ible 
from  its  commencement  to  work  without  some  sort   of  breakdown.    That 

i heir  customers  had  full  confidei in  the  t  'ompany  was  perfectly  apparent, 

because  almost  all  the  new  buildings  which  were  being  erected,  or  which 
had  recently  been  ereotrd  in  I  eed  .  were  dependent  entirely  upon  the 
electric  light  as  an  illuminant.  On  December  31,  1893,  as  the  result  of 
eight  months'  working,  they  had  installed  what  was  equal  to  10,647  8-c.p. 
lamps.  Al  the  dose  of  last  year  they  had  19,858  lamps  installed.  They 
delivered,  in  units,  in  the  eight  months  of  1893,  125,000  ;  and  in  the 
twelve  months  of  1894  they  delivered  291,113— that  was  to  say.  in  1893 
they  delivered  15,620  units  per  month,  and  in  1894  24,260  units  per  month. 
They  had  now,  in  immediate  prospect,  the  whole  of  the  lighting  of  the 
Leeds  Town  Hall  and  municipal  buildings,  equal  to  about  6.000  8> .-audio 
lamps.  They  had  also  offered  to  the  Corporation  to  light  any  portion  of 
the  streets  or  markets  which  they  chose,  with  are  lamps,  and  he  trusted 
that  that  would  be  considered  by  the  Corporation,  for  they  mu-it  remember 
that  arc  lighting,  in  the  quantity  of  light  given,  was  extremely  cheap,  and 
that  they  could  place  more  lights  in  the  streets  by  arc  lamp-  at  the  same 
price  that  they  could  by  lighting  the  district  with  gas.  They  were  sup- 
plying electric  light  to  churches,  chapels,  and  the  Jewish  synagogue,  and 
they  had  also  endeavoured  to  do  what  they  could  to  establish  the  use  of 
electricity  for  other  purposes.  They  had  placed  the  price  per  unit 
at  3d.,  because  for  those  purposes  to  which  he  had  referred,  electricity 
was  principally  used  in  the  daytime.  Messrs.  Fowler  had  agreed  to 
take  their  100-horse  power  engine,  and  to  replace  it  with  a  400  horse  power 
engine,  and  that  was  now  about  to  be  done,  which  would  be  of  enormous 
advantage  to  them  next  winter.  As  to  the  future,  the  Directors  felt  that 
the  price  of  the  current  was  one  of  the  great  objects  which  they  had  to 
deal  with,  and  they  felt  sure  that  by  reducing  the  price  they  would  im- 
mensely increase  the  sale.  They  had  decided  that  from  the  1st  July  next 
the  maximum  price  should  be  reduced  from  7d.  to  6d.  per  unit,  with  cer- 
tain simplifications  and  modifications  of  their  discount  system.  The  ques- 
tion of  extending  their  plant  was  one  which  the  Directors  would  have  to 
consider  before  very  long.  He  felt  sure  that  with  an  enlightened  and 
courageous  policy  the  shareholders  need  have  no  fear  of  the  stability  or 
usefulness  of  the  property  which  they  held. 

Mr.  R.  W.  EDDISON  seconded  the  resolution,  which  was  adopted. 

On  the  motion  of  the  CHAIRMAN,  seconded  by  Mr.  (1.  H.  CRt  iWTHEIt 
(Huddersfield),  a  dividend  at  the  rate  of  4  percent,  per  annum  was  declared 
upon  the  Ordinary  shares  of  the  Company. 

Mr.  J.  T.  Pearson  and  Mr.  It.  W.  Eddison,  the  retiring  Director?,  were 
re-elected  :  and  Ml".  John  Gordon,  jun..  was  re-elected  as  auditor  :  and  the 
meeting  closed  with  a  vote  of  thanks  to  the  Directors. 


Cuba  Submarine  Telegraph  Company  (Limited). 

The  following  is  the  report  of  the  Directors  of  this  Company  for  the 
half-year  ended  December  31st  last,  to  be  presented  at  the  forty-seventh 
ordinary  general  meeting  to  be  held  at  the  office.  58,  Old  Broad-street, 
E.C.,  on  Wednesday,  the  13th  inst.,  at  12  o'clock:  — 

The  gross  receipts  amount  to  £20,769.  15s.,  and  the  gross  expenditure 
lo  £5.033.  10s.  2d.,  leaving  a  sum  of  £15,136.  4s.  10d.,  which,  added 
to  the  balauce  brought  from  the  last  account,  £3,429.  5s.  lid.,  leave., 
118,565. 10s.  9.1.  at  the  credit  of  revenue  account.  1  if  thi,  the  sum  of  £l,C0O 
has  been  set  aside  as  a  further  reserve  against  any  loss  from  the  deposits 
with  hanks,  and  £4.785.  7s.  3d.  added  to  the  reserve,  fund,  which  now 
stands  at  £100,000.  The  dividend  on  the  Preference  shares  will  absorb 
£3,C00,  and  leave  £9,780.  3s.  6d.,  out  of  which  the  Directors  recommend 
the  payment  of  a  dividend  on  the  Ordinary  shares  at  the  rate  of  8  per  cent. 
per  annum,  free  of  income-lax,  the  balance.  t'3.360.  3s.  6d.  being  carried 
forward  to  the  next  account. 

The  cables  have  continued  in  good  order  throughout  the  half-year.  Tho 
new  cable  between]  Biitabano  and  Cienfuegos,  referred  to  iu  paragraph  7 
of  the  last  report,  is  now  being  laid,  and  the  Director.-  are  in  daily  expec- 
tation of  a  telegram  announcing  the  completion  of  the  work.  The  instal- 
ments already  paid  have  been  deducted  from  the  reserve  fund,  which  will 
also  be  charged  with  the  balance  of  the  contract  [nice.  The  position  of 
the  Company's  suit  against  the  Spanish  Government  at  Madrid  remains 
the  same  as  at  the  date  of  the  last  report. 


National  Telephone  Company  (Limited). 

Report   of  the  Directors  of  the  Company  for  the  half-year  ended  31>t 
:    !  i  t.  lo  lie  presented  to  'lie  meel  ing  to  bi  i   rnnon- 

street  Hotel,  London,  E.C.,  on  Thu  al  I  o'clock  : — 

I  In     i     i  In    iii    occasion  uj   m    .vhich   it.  has  become  the  dutj 

earlj  meeting  tuts.     In 

aparison  of  the  Btate  of  the  business  and  its  general  i 

in  i     tx ii,  ii  has  bee,,    i isary  i"  rei  <  <  'bo  Abstract  of'A 

it    the  foot  of  the  report,  so  thai  the  half-year  now  under  review  i 
n-i.iil,    contrasted   with  thai   ending  31st   December,  1893.     The  income 

accrued  in  reap f  the  business  of  thi  mts  to  £378,789.  4s., 

1     compared   with   t:337,927.  9-.  5d.  foi  the  i  i  1893, 

being  an  inci i  £40,861    '        i        The  working  expenses  for  the  half  - 

mil  i ..  £205,192.  12-   lOd     .        impared  with  £163,853.  4s.   101. 
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for  the  corresponding  period  of  1893,  being  an  increase  of  £41,339.  8s. 
The  former  figure,  however,  covers  a  sum  of  £15,000  specially  sei  aside  to 
meet  the  heavy  exceptional  cost  involved  in  replacing  and  repairing  plant 
destroyed  or  damaged  by  the  recent  storms. 

The  net  result  for  theTialf-year  (after  deducting  the  Post  Office  Royalties, 
amounting  to  £34,653  16s.  8d.1  is  a  profit  balance  of  £138,642.  14s.  6d., 
as  compared  with  £142,530.  19s.  for  the  corresponding  period  of  1893, 
being  a  decrease  of  £3,938.  4s.  6J.  subject,  however,  to  the  exceptional 
provision  referred  to  in  the  preceding  paragraph.  The  rentals  curied 
forward  for  unexpired  terms  of  running  contracts  amount  to  £313,979. 
3s.  4d.,  as  compared  with  £282,943.  9s.  5d.  at  the  corresponding  period  of 
1893,  or  an  iucrease  of  £31,030.  13s.  lid.  Out,  of  the  available  balance 
of  £122,858.  2s.  Id.  shown  by  the  net  revenue  account  (Xo.  3)  the  Board 
will  recommend  a  payment  of  a  dividend  at  the  rate  of  6  per  cent,  per 
annum  on  the  First  and  Second  Preference  shares,  and  5  per  cent,  per 
annum  on  the  Third  Preference  and  Ordinary  share?.  The  Board  also 
propose  to  transfer  £35,000  to  the  reserve  fund,  and  to  carry  forward  the 
balance  of  £3,379.  4s.  7d. 

Agrcam  ni  with  tin  I'nxi  Office, — The  proprietors  were  informed  in  the 
last  report  that  the  more  formal  agreement  necessary  to  embody  all  the 
details  involved  under  the  "Heads  of  Agreement."  signed  on  the  11th 
August,  1892,  by  the  Postmaster-General  and  the  President  of  the  Com- 
pany, on  behalf  of  the  respective  contracting  parties,  had  been  completed, 
and  that  in  accordance  with  a  promise  of  the  Postmaster-General,  it  would 
be  laid  upon  the  table  of  the  House  of  Commons  in  due  course.  This  was 
done  ;  but  in  cousequence,  as  it  may  be  presumed,  of  the  pressure  of  more 
import. mt  business,  the  consideration  of  the  agreement  by  the  House  was 
postponed  till  the  present  session.  The  delay  is  to  be  regretted,  a.-  it 
gives  rise  to  a  condition  of  uncertainty  in  the  relations  between  the  Post 
Office  aud  the  Company,  very  prejudicial  to  the  development  of  the  tele- 
phonic service  of  the  country,  and  inHict.s  much  loss  and  inconvenience 
upon  the  Company  anil  large  numbers  of  its  subscribers,  ft  is  only  right 
to  .-ay  that  the  serious  disadvantages  of  the  position  have  been  as  far  as 
possible  mitigated  by  the  courteous  and  friendly  co-operation  of  t  he  Post 
Office  authorities,  who  have  shown  every  disposition  to  aid  the  Company 
in  minimising  the  drawbacks  resulting  from  delay. 

Further  Issut  of  Debenture  Stock. — A  reference  to  the  capital  account 
will  show  that  the  amount  expended  upon  the  construction  of  exchange, 
trunk,  and  private  lines  for  the  six  months  was  £134,959.  18.-.  2d.  This 
class  of  expenditure  is  a  necessary  condition  of  the  expansion  of  the 
business  in  each  year,  and  must  be  provided  for.  The  Board  consider  that, 
looking  to  the  want.-  of  the  Company  and  ihe  state  of  the  money  market, 
the  time  has  come  for  a  further  issue  of  the  Three  and  a-Half  per  Cent. 
Debenture  Stock  of  the  Company,  and  they  have  therefore  determined  to 
allot  to  the  ordinary  shareholders  such  an  amount  of  the  unissued 
remainder  of  thi.~  Stock  at  t'103  per  £100  stock  as  will  represent  15  per 
cent,  of  their  holdings. 

St.  James'  and  Pall  Mall  Electric  Light  Company 
(Limited). 

The  following  report  of  the  Directors  of  this  ( Company  will  be  presented 
to  the  ordinary  general  meeting,  to  be  held  at  the  offices  of  the  Com- 
pany, Carnaby-streel  Central  Station.  Golden-square,  W.,  ou  Tuesday,  the 
12th  iust.,  at  3  o'clock  : — 

The  Directors  congratulate  the  shareholders  on  the  improvement  shown 
in  the  result  of  the  year's  trading.  The  business  of  the  Company  is  steadily 
increasing,  and  the  building  extension  in  Carnaby-street,  now  almost  com- 
pleted, has  been  made  none  too  early.  It  has  become  necessary  to  add  to 
the  plant  at  Carnaby-street,  and  orders  involving  an  expenditure  beyond 
iln  amount  already  at  the  disposal  of  the  Directors  will  be  involved, 
which  they  propose  to  meet  by  a  further  issue  of  a  pari  of  the  t'100.000 
Four  per  Cent.  Debenture  stock  created  last  year,  and  of  which  £30.000 
has  already  been  issued.  The  Directors  regrel  thai  the  item  "i  expen- 
diture under  the  head  of  "  Rates  and  Taxes  "  has  so  c  insiderably  increased. 
This  is  owing  to  a  re-valuation  of  the  premises  by  the  vestry,  which  has 
been  upheld   by  the   Assessment   Committee.     An  action  has  been  insti 

tuted  i'-.  i  he  Utornej  General  on  behalf  of  the  parish,  alleging  a  nuisa 

from  the  planl  al  Mason's  yard  Station.  This  station  is  now  only  used  as 
auxiliary  to  the  main  station  ai  Carnaby  street, 

The  net  earnings  of  the  Company  during  the  past  year  have  a unted 

to  £13,468.  4s.  10d.  of  this  mm  £5,498  was  distributed  in  August  last 
in  payment  of  an  iuterim  dividend  al  the  rate  of  4  per  cent,  per  annum 
for  Ihe  ball  year  ended  .lime  30, 1894.  on  the  Ordinary  share-,  and  al  7  per 

cent,  pel  annul the  Preference    hares,     The  balance,  £7.970.  4s.  10d., 

together  with  the  undivided  profit  of  £120.  8s.  9d.  from  lasl  yeai 
Naves  £8.090.  13-c  7d.  now  i  i        l'|,,    Directoi     p 

divide  this  amount  as  follow,-:  .,  By  a  dividend  at  the  rate  ol  7  pel 
cent,  per  annum  on  the  Preference  har<  for  the  second  hall  oi  the  year, 
£3,500;    i'    by  a  dividend    il   the  rate  ol  9  pel  cent,  per  annum 

1  half-year  on  the  Ordinary  share-,  making,  with  intei livid I, 

cent,  for  ihe  year,  £4,495.  LOi  id   forward   i  i  Ordinary 

b  ireholdei     tied  profit  s  I  9  I    I        i I    ,i   tu  Founders' 

undivided  profit  accounl    I  E8.090    13s.  7d. 

Mr.  II.  Wo  idburn  Kii  ■  .  I       eat  on  the  E  iard,  to 

the  great  regrel  ol  hi    i  i  Jolin  il.  M  rris,  l\a  I.S.I.,    i    I  Mi 

1  terald  \\    Balfoui    Mr.  iu  e  I  he  Direct ition,  and  offei 

li  ni.    is  do  tin  i  i 

.  .  ;  I 

The  following  is  I 

- 

Number  of  unil     old  to  customei    A 1894        ...     1.569,884 

Number  oi  8  i  p.  lain] LI  60.037 

Numbei  ol  lam]  f  1894  (8  c.p.)  ...         75,217 


House-to-House  Electric  Light  Supply  Company 
(Limited). 

The  following  is  the  annual  report  of  the  Directors  of  this  Company  for 
the  year  ended  December  31st  last,  to  be  presented  at  the  meeting  to  be 
held  at  the  Central  Station.  Richmond-road,  Fail's  Court.  London.  S.W., 
this  day  (Friday  ),  at  3  o'clock  :  — 

The  revenue  account  shows  a  credit  balance  (with  the  balance  of 
£43.  8s.  3d.  brought  forward  from  the  previous  year)  of  £6,307.  3s.  3d. 
After  deducting  £1.898.  lis.  lOd.  for  interest  paid  on  £30,000  debentures 
and  on  temporary  loans,  the  Directors  recommend  that  the  balance  be 
dealt  with  as  follows: — 

In  reduction  of  preliminary  expenses £500    0     0 

Iu  extinction  of  suspense  renewals  account  200     0     0 

Depreciation  account 1,450     0     0 

Dividend  of  7   per  cent,  on  £25,000  Cumulative 

Preference  Shares  1 ,750     0     0 

In  reduction  of  construction  business  development 

account     400     0     0 

Balance  carried  forward  to  next  account    108  11     5 


£4,408  11     5 
The  following  table  shows  the  progress  of  the  Company's  electric  light- 
ing business  during  the  last  five  years  : — 


Equivalent 

No.   of 

Vr 

of  35 -watt 

35-watt 

houses 

Cross 

lamps. 

revenue 

1 

connected. 

Qected 

£ 

d.l    £      s.     d.|      £     s. 

d. 

1890 

13,665 

9.145 

248 

5.010    9 

2  4,624    6    5     386    2 

9 

1891 

19.388 

5.723 

373 

8,328    3 

11  6,077  14  10  2,250    9 

1 

18.-2 

23.700 

4.312 

471 

10.688  18 

6  7,351  19    6  2.836  19 

0 

1893 

28,429 

4,729 

599 

12.063  10 

10  7.832    6    8  4.231    4 

?, 

1894 

35.858 

7,429 

755 

13.695  11 

8  7.431  16    8  6,263  15 

0 

The  increase  in  the  lights  connected  during  1894  was  equivalent  to 
7,429  8-c.p.  1 35  watt  i  lamps,  being  the  largest  increase  since  the  year  1890, 
aud  the  Directors  consider  that  the  shareholders  are  to  be  congratulated 
upon  the  fact  that,  notwithstanding  an  increase  in  revenue  of  £1,632. 
0s.  lOd.  as  compared  with  that  received  in  1893,  the  working  expenses  as 
compared  with  the  same  period  show  a  decrease  of  £400.  10s.  Since  the 
issue  of  the  last  report  additional  mains  have  been  laid  in  various  parts  of 
the  area,  aud,  to  meet  the  continual  increase  in  the  Company's  business 
arrangements  are  being  made  for  laying  down  further  plant  and  mains 
during  the  current  year.  As  the  amount  of  ordinary  capital  appropriated 
to  construction  business  development  account  stands  at  £15,000,  the 
Directors  propose  to  gradually  write  down  the  account  to  that  amount 
aud  to  this  end  they  have  applied  £400  out  of  the  profits  of  this  year. 
The  Directors  regret  to  report  that  they  have  been  advised  by  the  Secre- 
tary of  the  Leeds  and  London  Electrical  Engineering  Company.  Limited 
(to  whom  this  business  has  been  leased),  that  their  accounts  for  the  year 
ended  March  31.  1894.  will  not  admit  of  the  distribution  of  any  profit. 
The  £30.000  Six  per  Cent.  First  Mortgage  Debenture  Bonds,  which  were 
redeemable  on  January  1,  1895,  have  been  paid  off,  ami  £50.000  of  Four 
and  a-Half  per  Cent.  Mortgage  Debenture  Stock  has  been  created,  of  which 
£40.000  has  been  issued,  By  this  operation  the  Company  is  provided  with 
an  additional  £10,000  without  any  increase  in  the  annual  amount  required 
for  interest. 

The  Directors,  having  had  every  reason  to  be  satisfied  with  the  manner 
in  which  Mr.  Henry  W.  How-den  discharged  the  duties  of  chief  engineer, 
have  appo  ated  him  to  the  post  ,.f  manager. 

Mr.  II.  R.  Beeton  and  Mr.  W.  Page  retire  and  oiler  themselves  fol  re. 
election  as  Directors,  as  do  Messrs.  Theobald  Brothers,  Miall  and  Co.,  the 

auditor-. 

City  of  Bath  Electric  Lighting  and  Engineering 
Company  (Limited). 

The  following  i-  the  report  of  the  Directors  to  be  presented  at  ihe 
fourth  annual  general  meeting,  to  be  held  at  the  works,  Don  hestei  street, 

Bath,  on  Wednesday.  Ihe  13lh  inst..  al  2.30  p.m.  :  — 
The  Directors  think  there  is  over]  reason  for  satisfaction  in  the  improved 

positi f  the  Company's  affairs.       The  profit  on   the  year's  working. 

,11,1  charging  all  repairs  to  plant,  mains,  and  machinery  to  revenue  is 
£702.  8>.  7d.,  which  compares  very  favourably  with  the  loss  of  £306.  15s. 
lid.,  made  iu  1892,  and  the  profit  of  E188  Is.  4d,  made  In  1893.  The 
Directors  have  thought  it  right  to  clear  from  ihe  l ks  all  long  outstand- 
ing   del. Is.    and     believe    I  hat     ample     plovisioii     ha-     beCll     made    fol     everv 

i  contingency.     The  item-,  bad  debts  £49.  It'-. 4d.,and  the  balance, 

£1    <    II      o.l       ,i     ihe   del, a    ol    profit    and    loss    from    the    past    vear   have 

reduced  the  tvailable  balance  to  £363.  Os,  9d.,  which  would  have  sufficed 
to  pa]  a  small  dividend,  Iftei  consideration,  however,  il  has  been  deemed 
„   i  in  i  he  nit,!,  sis  of  the  Com]  f  this  1  alam  e  forward. 

■    urns  have  been  spent   on  maintaining  everything  in  fint- 

i  tin-  expenditure  ha-   been  charged  against   the 

current  year's  revenue,     It    will  be  noticed  that  a  large  amount  has  been 

lea  during  the  yeai    on  capital  account,     \   new  engine  ha-  been 

purchased  for  the  publii  lighting  plant,  and  the  dyuomoa  foi    thai 

,1,  entire!)  ra,-arranged.     (few  switch  hoards  t . > i  the  private  iucan- 
have  been  :  > 
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fitted  to  burn  oil  fuel.  Additional  transformers  and  meters  &c.  have 
been  purchased  and  Bervice  lines  laid  down.    The  Directors  have  every 

reason  u>  be  satisfied  with  the  expenditure,  the  g 1  results  of  whit  I,  will 

he  more  clearly  shown  in  next  year's  balance  sheet. 

It  is  anticipated  that  by  Christina*  the  existing  station  plant  will  be 
fully  loaded,  and  m  this  event  there  is  no  doubt  that  the  accounts  will 
show  most  excellent  results,  and  that  the  Company  will  be  in  a  ven  satis. 
factory  financial  position.  The  confidence  of  the  citizens  of  Bath  in  the 
i  oiupauj  i<  shown   in  the  most  satisfactory  increase  in  the  number  of 

"""P6  c <***&  with   the   mains.     During  the  last   Hirer  mouths  these 

have  equalled  658  8-cp.  lamps,  so  that  at  the  end  of  the  year  there  were 
U.327  lamps  wired,  a  very  large  proportion  of  which  arc  in  use  at  one  time 
ll.e  plant  la  sufficient  for  the  supply  of  current  to  10.000  lamps,  allowing 
one  spare  set  of  machinery  complete;  the  Company,  therefore,  can  safely 
add  1.673  lamps  without  any  further  expenditure. 

The  shareholders  have  every  reason  to  be  satisfied  with  the  workiug  of 
the  Company  during  the  late  disastrous  floods.  For  four  days  the  public 
were  dependent  on  this  Company  solely  for  the  supply  of  artificial  light 
and  your  I  lirectora  believe  that  thesigna]  success  attending  their  operations 
during  that  pen*!  will  not  be  forgotten  by  the  inhabitants.  The  Hoard 
dr.-ire  tq  put  on  record  their  appreciation  of  the  energy  of  their  Manager 
and  of  the  cordial  assistance  given  him  by  his  start'  during  this  trying  time! 
1'he  plant,- machinery,  and  mains  are  in  excellent  condition  and  at  no 
peoiod  of  the  Company's  history  have  they  been  in  so  thoroughly  efficient 
and  satisfactory  a  state. 

The  Directors  are  of  the  opinion  thai  the  efficiency  of  the  station  and 
it-  economical  working  can  be  still  further  secured  by  a  moderate  additional 
expenditure  of  capital.  This  expenditure  will  probable  be  made  early  this 
summer,  and  there  will  be  no  difficulty  in  raising 'whatever  money  is 
necessary  for  it. 

In  accordance  with  the  policy  settled  at  the  special  meeting  of  the 
- harcholders  lid.l  ,.„  September  13th.  1891.  application  was  duly  made  to 
the  board  of  Trade  for  a  Provi,ional  order  in  substitution  of  ti,e  license 
icw  held,  and  the  consent  .if  the  Local  Authority  was  applied  for  Km 
withheld.  A  meeting  of  the  Town  Council  was  summoned  at  the  last 
m.ment  and  held  on  the  14th  January,  at  which  it  was  resolved  to  oppo=c 
our  application,  and  a  resolution  was  passed  that  the  Corporation  them- 
selves  apply  for  a  provisional  order  for  the  district  in  miestion  The 
interests  of  the  Company  will  be  well  looked  after  by  E.  B.  Titley  Esq 
with  whom  will  be  associated  as  Parliamentary  agent.' Sidney  Morse!  Esq 
the  most  experienced  adviser  in  questions  relating  to  the  Electric  Lighting 
,    f\    ™  I  "rectors  have  full  confidence  in  the  fairness  and  justice  of  the 

board  ot  Trade,  and  as  the  matter  is  now  in  their  hands  it  is  um essarv 

to  discus-  it. 

The  Directors  having  waived  all  remuneration  during  the  past  two 
years  propose  to  appropriate  out  of  the  profits  the  sum  of  £175  as 
1  "rectors'  tees  for  the  year  1894. 

Mr  T.  0.  Callender  and  Mr.  C.  J.  Wharton  are  the  Directors  who  retire 
•  •y  rotation,  and,  being  eligible,  they  offer  themselves  for  re-election. 


Newcaslle  and  District  Electric  Lighting'  Company 
(Limited). 

The  following  report  is  issued   by  the  Directors  of  this  Compai 
will  be  presented  at  the  meeting  to  be  held  at  57.  W,   tgate  i  ,ad   New- 
oastle-on  ryne,  on  Monday    the  lllh  inst.,  at  2:30  o'cl 

Thesupplyof  current  continues  to    five     iti  faction  to  the  Company's 

cob  c.e,,.      J|ie  installations  .,,,,,„,,,, |   to  the  Compauj  ins  during 

aiVnT.  XaflSa  \3.°M  10;c.p.  lamps,  bringing  the  total  up  to  about 
Wffiwwi      '  239Ku?'.te?f  «lect"cal  energj  have  I supplied  asagainel 

388.422  units  supplied  „,  1893.     During  the  past  year  2,327  yards ol 
and   branch  piping  have  bee,,  laffl,  together  with  7,657  yards  of  main  and 
branchcable.     1  he  condensing  plant   referred  to  i„  l,  ,    yea,      ,,.,„,, ,    ,. 
n.w  constantly  at  work,  and  the  large  saving  effected   in  the  cost   of  fuel 
and  water  has  more  than  just  itied  the  amounl    penl  upon  its  erection 

The  gross  earnings  during  the  year  amount  to  £3.792.  lis.  3d.  and  after 
£n6Vr!r,,y-  "1,''rest-  a'"'  making  provision  for  depreciation,  and  writing  fl 
±,200  from  formation  expenses,  the  Director-  are  able  to  recommend  a 
dividend  at  the  rate  of  3i  per  cent,  for  the  half-year  ended  December  3'sl 
less  income  tax),  which,  together  with  the  interim  dividend  paid  in  July 
last,  makes  the  dividend  6  per  cent,  for  the  year. 

Col.  W.  M.  Angu.-  and  Mr.  John  b.  Simpson  retire,  and  offer  themsi  Ives 
or  re-election  as  Directors,  as  do  the  auditors,  Messrs.  Strachan  ,,iid  ( ;  , 


India  Rubber,  Gutta  Percha  and  Telegraph  Works 
Company  (Limited). 

The  Directors'  report  for  the  year  ended  Dec.  31  last,  to  be  present-.!  to 
the  thirty-first  ordinary  general  meeting  at  the  Cannon-street  Hotel 
London,  E.G.,  on  Thursday,  the  14th  inst,  at  12  o'clock,  is  as  follows- 

,  l',''e  aooo"oto'h"w  U"'  net  1"  ",u  '''"' the  P*13*  Jcar  to  be  £41,961. 15s.  -id 
Adding  £28,952.  Is.  7d.  brought  forward,  and  deducting  £25,000.  intei  im 
dividend  paid  in  July,  there  remains  adisposable  balance  of  £45,913  17  4d 
The  Directors  recommend  the  distribution  of  a  dividend  of  10a  ,  bare 
tree  „f  income  tax,  amounting  to  £25,000.  making,  with  the  interim 
dividend,  a  total  payment  for  the  year  of  10  per  cent.,  and  leaving  £20.913. 
17s.  4d.  to  be  carried  forward.     The  trading  for  the   ven,    has   been   ,.„„,. 

paratively  unsatisfactory,     Competition   has  reduced   both   the  volun i 

geueral  business  and  the  rate  of  profit  ;  and  there  have  been  but  few        I, 
lor  cable-.     The  Silvertown  and  1'ersan  factories  arc  in  good  order. 

The  Hoi,.  H.  Marsham  and  Mr.  Jan  is,  the  Dire,  tor-  retiring  by  rotation 
offer  themselves  for  re-election. 


Liverpool  Electric  Supply  Company  (Limited). 

The  following  is  the  report  of  the  Directors  to  be  submitted  to  the  -hare- 
bo  ders  at  the  ordinary  general  meeting  of  the  Company,  to  be  held  at  the 

Sale  Room,  Exchange  station  Buildings,  Tithebarn-street,  Liven 1   to-day 

llridayl.  the  8th  inst.,  at  noon  :- -      ~  J 

The  Directors  ^;,;.,i„  able  to  report  a  steady  increase  iu  the  demand 

for  electric  light.      I  he  total  number  ot  l.u„p nnected  to  the  Comnanvs 

;';'*  "J?""*  ""  January  l.-t.  1894.  was  25.784.  aud  on  December  31st 
31  792.  The  amount  to  the  credit  of  Profit  and  Loss  Account,  including 
the  balance  brought  forward  from  last  year,  is  £15.601.  7s  4,1  ( tut  of  this 
um  an  inter.,,,  dividend  at  the  rate  of  5  percent,  per  annum  was  paid  for 
the  half >ar  ending  June  30th,  and  the  Directors  recommend  the  payment 
of  a  dividend  at  the  rate  of  6  per  cent  per  annum  free  of  income  tax  for 
the  hah  year  ending  December  31st,  1894.     They  also  recommend  that  the 

b    u.'ce  ofit  1^8e  'Jo  e  .  "'  "■"'"    ' ''  Car,yi"K  fOTWard   "'" 

balance  of  £1.136  8s.   10d.   to  next  year's  account.     The  expenditure  on 

•  ipital  account  during    the  year,   including  a    proportionate   charge   for 
general  expenses,  has  been  £40.786. 

'  niderable  addition,  have  been  made  to  the  plant  at  the  Hiehfield- 
sireet  and  Oldham-plaee  Station-,  and  the  mains  have  been  extend,.! 
where  necessary  to  meet  the  demand.  Applications  for  the  light  from  I  lie 
residential  district-  served  from  the  Company's  Lark-lane  Station,  have 
come  m  slowly,  owing  no  doubt  to  the  depressed  state  of  trade,  but  the 
I'neco,.,  ,mt.cl,M,e  thai  in  the  future,  this  district  will  form  a  ,-eri 
valuable  sect™ i  of  the  Company's  supply  area,  withoul  requiring  any  large 
i  aprtal  expenditure.  '       b 

The  sharcfclders  are  aware  that  under  the  i.ner, I  Electric  Lighting 

■dei  ot  1891  the  Corporation  have  the  option  of  purchasing  the  Com 
panys  Liverpool  business  a-  a  goi„g  concern  in  the  year  1898.  On  the 
■n  iu,rv  by  the  Local  Qoverumeut  board  as  to  the  extension  of  the  Citv 
b""ndaries,t  was  agi-eed  that  this  date  should  be  altered  to  theveat  19  fj 
and  that  the  option  hould  include  the  Toxteth  undertaking  also  Th» 
■•.porat.on   have  approached    the   board   with   a  view  to  the  immediate 

pi    chase  of  the  Company'-  business,  and  as  they  have  the  right  I ruire 

^ at  so  early  a  date  the  Directors  do  not  wish  to  adopt   ,„,    obstructive 
policy,  due  regard  bemg  paid  to  the  interest-  of   the  Shar,  fioldei  I 

milter  ,.,  one  that   naturally  demands   very  careful   treatment,  and    the 

,  XirTnT      Mk  Un  S""2,0ldera  ' 1V€  "   ""'  ">"  I"'-""  entirely 

-the.,  1    ,„-.     Should  the .Corporation  offer  terms  which  appear  to  the 

tor  theirVi;r.TVal'.'C|  ^^  "'"  ^  ^  ***•  "'"  "''""' 

Two  Direct,,,.-,  Mr.  Th.  Von  Sobbe  and  Mr.  D.  de  Vbarr [..  re 

rotation,  and  being  eligible,  offer  themselves  for  re-electio" 


CITY    NOTES. 


CAPITAL  EXPENDED  IN  ELEJTRIC  SUFPLY.-ln  the  table  given  iu  our 
last  issue,  owing  to  the  difficulty  of  obtaining  information,  and  the  hurry 
in  completing  the  tables,  several  errors  occurred.  In  thecapital  expended 
•  nTci^Sf6  fc0  House  EIectric  Li-hl  Supply  Company,  the  figure  is  given 
as  £350,000  ;  the  amount  should  be  183,848.  and  the  figures  in  this  ease 
should  have  appeared  in  italics.  This,  of  course,  somewhat  alter-  the 
i'4t;,  ^^''ll  ,''""!W  P,0Peil-v  read  "Capital  expended  by  Com, 
t5,156,753  ;   Local  Authorities,  £2,032,420:  total,  £7,189,173." 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  LIMITED*  The 
traffic  returns  of  this  Company  for  the  week  ended  Ke'bruary  3rd  were 
£1.021,  as  against  £951  in  the  corresponding  period  of  1894,  being  an 
increase  of  £70.  The  total  receipts  for  the  half-year  amount  to  £5  020 
as  against  £4.793  for  the  corresponding  period  of  1894.  an  increase  of  £23o'. 
CUBA  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED,  The  estimated 
traffic  receipts  of  this  Company  for  the  month  of  January  are  £4,000  as 
compared  with  £3,933  in  the  corresponding  month  of  last  year. 

DIRECT  SPANISH  TELEGRAPH  COMPANY  (LIMITED).— The  estimated 
traffic  receipts  for  the  month  of  January,  1895,  amounted  to  £1  878  as 
against  £1.909  in  the  corresponding  period  of  last  year. 

EASTERN  TELEGRAPH  COMPANY    LIMITED).— This  Company's  traffic 
receipt-  for  the  month  of  January.  1895.  amounted  to  £70,674.  a-  a 
£64,851  in  the  corresponding  period  last  year,  or  an  increase  of  t'5,825. 

EASTERN  EXTENSION,  AUSTRALASIA"  AND  CHINA  TELEGRAPH  COM- 
PANY .LIMITED, .-The  traffic  receipt-  ,,t  this  Company  fur  the  month  of 
January  amounted  to  £41.315,  and  for  the  con  isponding  period  of  1891 
to  £39.677.  an  increase  of  11,638. 

GREAT  NORTHERN  TELEGRAPH  COMPANY. -The  traffic  returns  of  this 
Company  for  the  month  of  January,  1895.  amount  to  £32,200.  In  the 
corresyonding  months  of  1893  and  1891  the  amount.- were  £20,800  and 
£21,000  respectively. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.-The  traffic  receipts  of 
this  railway  for  the  week  ended  3rd  inst.  amounted  to  £924.  The 
aai""llt  foi   ll [responding  week  last  year  was  £632. 

STOCK    EXCHANGE    NOTICES.       Application     has    been    made     t, 
tee  to  appoint  a  special  settling  daj  in  and  t,,gr.,:„ 
to  a  furthei  issue  of  8,000  Ordinary  shares,  tfos.  60,001  to  68,000,  of  the 
Westminster  Electric  Supply  Company    Limited). 

TELEGRAPH  CONSTRUCTION  AND  MAINTENANCECOMPANY  LIMITED). 

I  he  I  lirectora  of  this  Company  r amend  a  balance  dividend  of  15  per 

cent.,  nuking  20  per  cent  for  the  year  1894. 

WESTERN    AND    BRAZILIAN    TELEGRAPH     COMPANY    (LIMITED).— 
Mi,-   Company's   traffic  receipt.-  for  the  week  ended    February  1st,  after 
oeducting   17  per   cent,    of   ,1,,.    gross   receipts   payable  to  the   1.. 
1  latino  ft  ciii  m  Telegraph  1  .  •   ■  £3,279. 
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COMPANIES' 


NIIA.Il  K        LIST. 


Amount     Last 

op         Drvi- 

Shake      pknp. 


Previous 

Week's  Price, 

Jan.  30. 


Price 

Wednesday, 

Feb.   6.. 


Rate  per 

Cent. 
Yielded. 


Dividend  Due. 


Business  Done 
Durinq  Week 
Ending  Feb.  6. 


£1,012.8S0 

£2,003,560 

£2,993,660 

£184,500 

130,000 

£75,000 

10,000,000 

16,000 

6.000 

12,931 

6,000 

£30,000 

00,710 

400,000 

70.000 

£1,297,837 

£102,100 

250,000 

£320.000 

£62,700 

£95,100 

£300,000 

£-jno,oiio 

180,227 

180,042 

150.000 

£190,000 

17,000 

37,548 

£100,000 

£100,000 

11,839 

3,381 

15,609 

£249,900 

30,000 

£150,000 

8S.321 

34,563 

4,669 

£80,000 

04,242 

33,129 

33,129 

£171,900 

£214, S 

*l,211,000 

£166,000 


44,000 
224,850 
171,504 
4*4,597 
15,000 
15,000 
119,234 

1,000,000 

68,000 
£116,733 


40,000 

40,000 

£100,000 

19,900 

£30,000 

£57,400 

15,000 
10,000 

i  

111,000 

19,  100 

£150,000 


Stock 
Stock 
Stock 
100 
£10 
£100 
$100 


6,452 
10,080 
20,000 

59,000 


90,000 
90,000 

£1  '  ■, • 

20,000 
12,189 
£20,000 
120,000 
12,845 
91,196 

50,000 
) .<", 

16, 

16, 

20,000 

87,860 
£150,000 

11,09 
£68  ." 
£30,000 


£030,000 
126,000 


,€10 

Stock 

£lo 


14  0 
28  0 
6/0 


8/0 
10% 
1/8 
10% 

2/0 


1/6 
6% 
5/0 
6% 

12,6 
5/0 

ex 
*% 

4/0 
35/0 
6/0 
5'< 
2/0 


6% 
67. 

3/0 
3/0 
4/6 
6Z 

ex 

T. 

ex 


3/4 
3j% 
1/0 
iX 


6/0 


1/6 

ex 

m 

3/0 


> 
I 
I    I 


I    0 
6% 


TELECRAPHS. 

Anglo-American    xd 

Do.      Preferred 

Do.      Deferred   

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer)  — 
Brazilian  Submarine  

Do.      5  per  Cent.  Bjnds  (2nd  Series,  1906) 

Commercial  Cable  Capital  Stock    

Cuba  Submarine   

Do.      Preference  10  per  Cent 

Direct  Spanish  i  fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4J",  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock     

Do.      5  per  Cent.  Debentuies,  1899 xd 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock xd 

Do.      6  p.  c.  ( Austin.  Got.  Sub. )  Debs.  1900 ... . 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 

Do.      4%  Mortgage  Debentures,  1909  (regd.)  xd 

Do.      4'.  .Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  aud  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1SS3  issue 

Indo-European  

London  Platino- Brazilian     

Do.      0  per  Cent.  Debentures   

Pacific  Europeau  TelA'i  Guar.Debs."  Red  "  1942 

Renter's  

Sul, marine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian 

Do.      6  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred 

Do.      6  per  Cent.  Debs.,  Series  "A"  1910  ..xd 

Do.      6%  Mort.  Debs.,  Series "B"  1910....    xd 
Western  Union  1%  1st  Mort.  (Building)  Bonds 

Do.      6  per  Cent.  Sterling  Bonds  (red.) 

TELEPHONES. 
Chili  Telephone  (fully  paid)  

Consolidated  Telephone  Const.  &  Maintenance    . . 

Oriental  Telephone  and  Electric  (fully  paid) 

National      ..«.. 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      6:  Cumulative  2nd  Pref.  (fully  paid)     . 

Do.      5 v  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4J%  (red.)  

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red.) 

ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.      e%  Cumulative  Pref.  (fully  paid) 

Do.      .",     Debenture  stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  li'„--  .i ■■■  I  Strand  Electricity  Supply  Corp. 
\,   i  i  ■,  i.t.   H.dicntures,  1900 


.ridge  El.  Light  (fully  paid) 

illative  (fully  paid) 

,,ly  (fully  paid) 
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Dr.  Fleming  breaks  fresh  ground  this  week  in  his  investi- 
gation of  the  curves  of  alternate-current  supply.  Hitherto 
the  curves  of  alternators  alone  have  been  examined.  That  is 
a  very  different  thing.  The  analysis  of  milk  in  a  dairy, 
milked  straight  into  a  test  tube,  is  not  the  same  thing  as  the 
analysis  of  milk  poured  out  from  the  breakfast-table  milk  jug. 
A  nice  sine  curve  from  an  alternator  with  little  or  no  arma- 
ture reactions  is  a  capital  "  pretext  for  integrals,"  as  Prof. 
Eric  Gerard  so  neatly  expresses  it,  but  the  sort  of  curve 
which  finds  its  way  into  our  office  is  a  very  different  sort  of 
thing.  It  sometimes  has  a  flat  bottom,  five  minutes  long, 
and  at  other  times  bobs  like  an  angry  parrot.  The  Joubert 
sampling  apparatus  is  to  be  found  in  every  technological 
laboratory,  and  is  attached  to  an  alternator,  but  Dr.  Fleming 
has  constructed  an  instrument  which  can  be  carried  about  to 
any  part  of  a  district  which  is  supplied  by  alternating  currents, 
and  though  a  mile  away  from  the  station,  will  record  the 
curve,  not  only  of  an  alternator  but  of  all  the  alternators 
running  in  parallel,  and  clearly  shows  the  result,  not  only  of 
the  load  on  them,  but  of  the  load  between  them  and  the 
instrument,  of  the  capacity  or  other  influence  of  the  mains, 
of  the  presence  of  transformers,  and,  in  short,  of  the  prac- 
tical everyday  conditions.  Transformers  must,  after  all,  be 
designed  to  meet  such  conditions,  and  we  are  glad  to  learn 
that  a  large  number  of  curves  have  been  taken,  and  hope 
that  valuable  practical  results  may  be  obtained  from  them. 


Mr.  Partridge's  communication  on  the  losses  in  trans- 
former cores  has  resulted  in  the  carrying-out  of  several  sets 
of  experiments,  and  in  the  publication  of  several  researches 
which  had  been  already  begun.  Mr.  Ernest  Wilson,  of 
King's  College,  has  attacked  the  question  of  core  losses,  both 
by  experiment  and  by  some  rather  alarming  mathematics. 
The  article  which  he  contributes  to  our  present  issue  was 
received  in  the  first  week  of  the  present  year;  but  owing  to 
pressure  of  current  matter  we  have  been  hitherto  unable 
to  find  room  for  it.  Although  Mr.  Wilson's  research  does 
not  bear  directly  upon  the  gradual  change  which  occurs  in 
transformer  cores,  any  light  which  can  be  thrown  upon  the 
dissipation  of  energy  in  transformers  is  of  considerable 
interest. 


Sportsmen  who  fall  to  and  discuss  the  interesting  question  of 
the  proper  apportionment  of  the  bear's  skin  before  they  have 


terminated  the  quadruped's  mortal  career,  are  not  perhaps  more 
open  to  unkind  remarks  than  an  English  electrical  journal 
which  discusses  the  pros  and  cons  of  the  latest  American 
electric  tramway  device.  The  three-wire  system  applied  to 
tramways  has,  however,  an  interest  altogether  apart  from  its 
possible  use  in  this  country ;  and  it  is  on  this  account,  and  in 
the  hopes  that  at  some  not  too  distant  date  there  may  be 
English  exemplars  of  three-wire  trolley  lines,  that  we  publish 
elsewhere  in  the  present  issue  an  account  of  an  application  of 
this  system  to  some  tramways  at  St,  Louis. 


As  will  be  seen,  the  three-wire  device  is  being  tried  at  St. 
Louis  on  a  tolerably  large  scale  and  under  peculiarly  severe 
conditions  ;  but  it  is  very  evident  that  the  engineers  respon- 
sible have  carefully  thought  out  those  little  details  which  make 
all  the  difference  between  success  and  failure,  so  that  there 
is  every  likelihood  of  the  first  glow  of  self-satisfaction  not 
being  followed  by  the  after-glow  of  an  irritated  public.  There 
is  a  charming  flexibility  about  the  St,  Louis  plan.  The 
trolley  fine  is  divided  up  into  sections,  insulated  from  one 
another,  and  fed  alternately  by  positive  and  negative  feeders. 
Should  an  insulator  threaten  to  give  out,  a  turn  of  a  feeder- 
switch  makes  two  adjacent  sections  of  the  same  polarity.  At 
a  pinch  a  little  switching  will  convert  the  whole  system  back 
into  a  two-wire  network ;  and  at  night-time  the  "  owl  cars  "  are 
always  run  off  two  wires.  At  the  crossings  a  dangerous  con- 
tiguity of  +  and  -  wires  at  a  potential  difference  of  1,000  volts 
is  avoided  by  the  simple  contrivance  of  making  all  wires  at 
crossings,  &c,  either  positive  or  negative.  Since  the  three- 
wire  system  does  not,  as  its  name  would  seem  to  the  an- 
imated to  imply,  involve  any  more  overhead  wires  and  since  it 
reduces  electrolytic  troubles  to  a  minimum,  we  trust  that  it  has 
come  to  stay,  and  that  long  practical  experience  will  not 
reveal  unforeseen  defects. 

Whatever  may  be  said  about  the  possibilities  or  impossi- 
bilities of  running  certain  kinds  of  alternators  in  parallel 
when  driven  by  steam,  there  is  now  but  little  room  for  doubt 
that  they  cannot  be  run  in  this  way  when  driven  by  gas 
engines.  This  system  of  supply  has  received  ;implc  trial 
at  the  gas  engine  station  at  Coatbridge,  and  it  has  proved 
itself  so  untrustworthy  and  defective  that  the  owners  of 
that  station  have  at  length  decided  to  clear  out  the  whole 
of  the  gas  plant  and  run  the  station  entirely  by  steam. 
While  we  cannot  but  deplore  the  failure  of  what  was  a 
plucky  and   interesting   experiment,  we  also  cannot  refrain 
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from  observing  that  it  is  a  result  which  might  well  have 
been  expected  by  anyone  familiar  with  the  difficulties  of 
limning  alternators,  especially  those  of  a  certain  type,  in 
parallel.  There  is  no  need  whatever  to  deduce  from  the 
Coatbridge  failure  that  gas  engines  are  unfitted  for  driving 
electric  supply  stations.  There  is  abundant  evidence  that 
electric  energy  can  be  supplied  both  economically  and  steadily 
from  batteries  of  gas  engines,  for  such  stations  are  to  be  found 
both  in  this  country  and  abroad.  The  lesson  which  Coat- 
bridge teaches  is  that  the  parallel  running  of  alternators  must 
not  be  adopted  in  stations  of  this  type. 


A  serious  street  gas  explosion  which  took  place  recently  in 
Fulham  has  almost  escaped  observation  because  there  hap- 
pened to  be  no  electric  conduits  anywhere  in  the  neighbour- 
hood, and  it  seems  to  have  been  recorded  only  in  local  news- 
papers. It  closely  resembles  the  Southwark  Bridge  explosion, 
which  was  carefully  investigated  by  the  Board  of  Trade,  but 
so  investigated  only  because  some  electric  mains  happen  to  be 
there.  In  the  present  case,  two  men,  probably  plumbers, 
were  pushing  a  handcart,  below  which  was  slung  a  pail  of  hot 
coals.  On  passing  over  a  gulley  grating  a  violent  explosion 
took  place,  hurling  both  men  and  cart  into  the  air,  and 
inflicting  serious  injuries. 


A  first-class  gas  explosion  may  be  looked  for  near 
Queen's  Gate-gardens.  The  Kensington  and  Knightsbridge 
Company  find  such  a  copious  discharge  of  gas  in  this 
district  that  they  have  to  raise  the  covers  of  their  boxes 
every  day.  The  basements  of  several  houses  are  seri- 
ously charged  with  gas,  and  servants  living  in  them  have 
been  made  sick.  We  are  informed  that  if  an  iron  bar  be 
driven  into  the  roadway  in  this  district,  and  then  with- 
drawn, a  match  applied  to  the  hole  will  light  a  gas  flame. 
The  shortcomings  of  lazy  people  should  not  be  readily  excused, 
but  the  Gas  Light  and  Coke  Company  have  been,  perhaps,  too 
busily  employed  in  garnishing  their  new  office  in  Kensington 
to  attend  to  such  trifles.  They  have  recently  erected  an  extra- 
ordinary corner  building  in  High-street,  its  exuberant  decoration 
of  a  gingerbread-Christmas-card-oil-cloth  style  being  a  posi- 
tive eyesore  to  the  neighbourhood.  Between  large  plate-glass 
windows  and  plush  curtains  is  a  row  of  stoves,  and  the  edifice, 
which  might  lie  mistaken  for  ajin  de  siecle public-house,  ought 
to  bear  the  sign  (if  the  "  Song  of  the  Dying  Swan." 


Onk  of  the  many  practical  lessons  to  be  learned  from  the 
fire  at  Kensington  Court,  which  is  described  in  another 
column,  is  the  advantage  of  having  a  batterj  station  entirely 

separatee!  from  the  in  works,  for  a  battery  can  be  easily 

damaged  by  fire.     Although  gla     cells  would  have  given  waj 
much  sooner  than  the  Lead  cells  used  in  this  ca  e,  inspection 

huw.    that  the  flamei    not  onlj  melted  the  heavj  [dad  con 
nections,  and  thu    disarranged  the  plates,  bul  even  the  cells 
liavi  had  Large  pi<  cei    bitti  i I  of  their    idi  s.     The  batti  fj 

,i  Queen's  Gate  mi  b  ,  though  called  upon  to  di  charge  about 
.,   thou  and   ampi  ce     foi    a     hoi  I    timi  ,  wa     fullj    oh  irged 

during    the    night    by    mean     oi    a    tempi j    connection 

with    the    Knight  bridge  station.      The    Hotting    Hill,  Ken- 


sington and  Knightsbridge,  and  the  Westminster  districts- 
all  being  continuous-current  systems,  can,  in  case  of  need, 
help  each  other.  The  St.  Pancras  district  could  hardly  be 
assisted  by  the  Westminster  Company.  The  House-to-House  is 
isolated,  and  having  no  battery  is,  of  course,  liable  to  com- 
plete extinction.  The  chain  of  alternate-current  systems  of 
the  Metropolitan  Company  has  from  the  beginning  been 
linked  together ;  but  as  far  as  we  are  aware  little  or  no 
parallel  running  is  practised,  and  assistance  could  only  be 
given  by  elaborate  re-districting. 


We  can  vouch  for  the  fact  that  at  least  one  resident  m 
Kensington,  finding  there  was  a  fog  on  Wednesday  morning, 
breakfasted  by  a  16-c.p.  lamp  with  some  reluctance,  not  wish- 
ing to  trouble  the  Company  more  than  was  necessary.  But 
others  seemed  to  wish  to  see  how  much  machinery  was  left, 
and  to  see  how  much  the  Company  could  do  ;  the  result  was 
that  four  engines  ran  all  day  on  the  heaviest  day  load  that 
has  been  met  with  since  Christmas,  and  this,  with  a  large 
part  of  the  station  a  mere  wreck. 


Institution  of  Civil  Engineers. — At  the  last  monthly  ballot 
Capt.  M.  H.  P.  Riall  Sankey  (late  R.E.)  was  elected  a  member. 

Personal. — Dr.  von  Stephan,  Secretary  of  State  for  the- 
Imperial  German  Postal  Department,  has  been  promoted  to  the 
rank  of  Minister  of  State. 

A  Cable  to  the  Canary  Islands. — A  Madrid  telegram  says 
that  the  "  Dacia  "  has  successfully  spliced  the  two  ends  of  the 
cable  from  Cadiz  to  the  Canary  Islands. 

Utilisation  of  Water  Power  in  Switzerland. — According 
to  a  recent  estimate,  52  per  cent,  of  the  central  stations  in 
Switzerland  are  driven  by  water-power. 

Helinholtz's  Library. — The  library  of  the  late  Prof,  von 
Helmholtz  has  been  purchased  by  the  German  Government  for 
the  State  Physico-Technical  Institute  in  Berlin. 

The  Northern  Society  of  Electrical  Engineers. — At  the  last 
meeting  of  this  Society  the  following  members  were  admitted  : 
— Messrs.  W,  F.  D.  Duncan,  A.  B.  Mountain,  John  Piatt,  R. 
( ).  Ritchie,  R.  Shaw,  Chas.  Turner. 

German  Royal  Academy  of  Sciences. — A  sum  of  £75,000 
has  been  presented  to  the  German  Royal  Academy  of  Sciences 
by  a  widow  lady,  Frau  Wenzel.  The  sum  is  to  remain  as  a 
foundation,  and  the  interest  is  to  be  used  to  assist  scientific 
research. 

Cable  Interruptions  and  Repairs  : 

Date  of  Interruption.  Date  of  Repair. 

Sa.i  Thome— Loanda    Ian.  22,  1895.    ...  Feb.    9,1885. 

•Gibraltar— Cadiz  Ian.  14.  1895.    ...  Feb.  12,  1895. 

Cadiz— Teneriffe 1  tec.  26,  1894.    ...  Feb.  13,  1895. 

Latakia     Cyprus Nov.  27, 1894.    ...  — 

Hongkong     Macao    Dec.  31.  1894.    ...  — 

*  The  announcement  in  our  last  issue  of  the  restoration  of  this  cable  on 

the  4th  inst.  was  made  in  error. 

The  Paris  Gas  Consumption.  -The  gas  consumption  of  Paris 
for  lS'.M  amounted  to  9,178  million  cubic  feet,  against  9,284 
millions  for  1893  ;  if  the  extramural  gas  consumption  he  takon 
into  account  the  total  diminution  amounted  to  over  100 
million  cubic  feet. 

French  Cable  Extensions. — The  Governor  of  Obock,  M. 
Lagarde,  has  asked  the  French  Government  to  lay  a  submarine 
telegraph  cal>le  across  the  Bay  of  Tad  jura,  linking  D Jibuti  with 
Obook,  where  the  Obock  Perim  cable  of  the  Eastern  Telegraph 
Company  now  terminates.  The  cost,  aooording  to  experts, 
would  be  only  180,000fr.     To  this  end   the  Minister  of  the 

Colonics,   M.  Chanteinps,  has  asked  the  Chamber   for   a    special 
credit  to  form  part  of  the  IXCi  Budget 
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The  Proposed  Pacific  Cable. — The  Ottawa  correspondent  of 
Tlw  Times,  under  date  February  12th,  cables  as  follows: — 
Matters  in  connection  with  the  proposed  Pacific  cable  have 
progressed  so  rapidly  recently  that  Canada  has  submitted  a 
proposal  for  the  appointment  of  a  joint  commission,  to  meet  in 
England,  to  discuss  the  details  of  the  project.  It  is  suggested 
that  the  commission  shall  consist  of  three  representatives,  one 
of  Great  Britain,  one  of  Canada,  and  one  of  Australia." 

London  and  Paris  Telephone. — In  answer  to  a  question  by 
Mr.  Henniker  Heaton,  in  the  House  of  Commons,  on  Tuesday, 
Mr.  A.  Morley  stated  that  during  the  business  hours  of  the  day 
the  telephone  to  Paris  was  in  constant  use,  and  he  thought 
there  could  be  no  doubt  that  it  thoroughly  met  a  public  demand 
on  the  part  of  the  classes  whose  business  was  facilitated  by 
such  a  means  of  communication.  The  charge  was  a  subject  of 
international  agreement,  and  he  did  not  see  his  way  at  present 
to  propose  any  reduction.  The  expenditure  and  the  revenue 
were  so  mixed  up. with  the  general  telephone  service  of  the 
country  that  it  was  difficult  to  state  them  separately. 

The  Junction-Box  Explosions]  and  the  Gas  Companies. — 
In  answer  to  several  questions  in  the  House  of  Commons,  Mr. 
Bryce  stated  that  inquiries  had  been  held  into  the  causes  of  the 
recent  explosions  in  street  boxes  in  Cannon-street,  the  Euston- 
road,  and  Southwark,  and  reports  would  be  laid  upon  the  table. 
The  regulations  of  the  Board  for  securing  the  safety  of  the 
public  provided  that  all  street  boxes  should  be  efficiently  pro- 
tected against  any  accumulation  of  gas  or  water,  and  the 
Board  were  earnestly  pressing  upon  the  electric  lighting  com- 
panies the  necessity  for  full  compliance  with  these  regulations. 
It  was  most  desirable  that  the  gas  companies  should  adopt  the 
best  means  at  their  disposal  to  detect  and  remedy  any  defects 
in  their  mains,  and  he  was  now  taking  steps  to  call  their  atten- 
tion to  the  matter. 

Municipalisation  of  the  Tramways. — At  the  meeting  of  the 
London  County  Council  on  Tuesday  the  Highways  Committee 
reported  that,  in  response  to  their  advertisement  inviting  ten- 
ders for  the  lease  of  the  portion  of  tramways  about  to  be  trans- 
ferred to  the  Council,  they  had  only  received  one  offer,  and  that 
was  from  the  London  Street  Tramways  Company  itself.  The 
term  of  the  lease  was  to  expire  on  December  31,  1900,  and  the 
Company  offered  to  pay  an  annual  rental  of  £5,729  ;  but  there 
was  a  doubt  as  to  the  Company's  power  to  take  a  lease.  Taking 
into  consideration  all  the  circumstances  of  the  case  and  the 
absence  of  competition,  the  Committee  thought  the  Company's 
offer  reasonable  and  recommended  its  acceptance,  conditional 
upon  the  Company's  obtaining  powers  to  take  a  lease,  to  which 
the  Council  agreed. 

Obituary. — The  death  is  announced  at  Washington  on  the 
23rd  ult.  of  Mr.  Rudolf  Eickemeyer.  Mr.  Eickemeyer,  says  the 
Electrical  Review  of  New  York,  was  born  in  Bavaria  and  fought 
in  the  revolution  of  1848.  In  1850  he  came  to  the  United 
States  and  settled  at  Yonkers,  where  he  lived  up  to  the  time 
of  his  death.  Soon  after  his  arrival  he  established  a  tool 
repairing  factory.  He  became  familiar  with  the  hat  trade, 
and  set  to  work  making  machinery  for  the  manufacture  of 
hats.  The  royalties  received  from  his  inventions  of  hat  machi- 
nery made  him  a  very  wealthy  man.  Mr.  Eickemeyer  was 
also  an  electrical  inventor  of  ability.  The  Eickemeyer  arma 
ture  winding  is  a  very  ingenious  and  mechanical  piece  of  con- 
struction, and  has  been  used,  under  royalty,  in  a  large  number 
of  machines  both  in  America  and  England.  In  connection 
with  Mr.  Stephen  D.  Field,  Mr.  Eickemeyer  developed  an 
electric  railway  system  of  considerable  merit.  For  many  years 
Mr.  Charles  Proteus  Steinmetz,  now  of  Schenectady,  New  York, 
worked  with  Mr.  Eickemeyer,  especially  in  connection  with  his 

work  on  alternating-current  apparatus. The  death  is  also 

announced  of  Dr.  Martin  Kiliani,  head  of  the  Aluminium- 
Industrie-Aktiengesellschaft,  of  Neuhausen. 

Technical  Education. — Addressing  the  Association  of 
Technical  Institutions  at  the  Drapers'  Hall  the  president,  Mr. 
W.  Mather,  M.P.,  said  that  the  returns  of  1894-5  show  that 
out  of  a  total  of  110  counties  and  county  boroughs  in  England, 
9G  are  giving  the  whole,  and  13  part,  of  their  grants  to 
educational  purposes.  There  is  only  one  county  borough  in 
England  which  devotes  the  whole  of  its  grant  to  reduction  of 


rates;  but  happily  in  that  borough  (Preston)  private  munifi- 
cence has  provided  a  splendid  technical  school.  In  London, 
though  only  tardy  progress  has  been  made,  probably  the  whole 
of  the  grant,  viz.  :  £171,000,  will  be  bestowed  very  shortly  for 
educational  purposes.  There  will  probably  remain  only  about 
£30,000  of  the  total  sum  of  £780,000  devoted  to  the  relief  of 
local  rates  after  this  year,  and  the  few  Local  Authorities  who 
use  the  money  for  this  purpose  will,  it  is  to  be  hoped,  follow 
the  lead  of  the  country  generally  before  long,  and  devoto  it  to 

technical    education. At    a    meeting    of   the    Manchester 

Council,  on  Wednesday,  Alderman  Hoy  proposed  a  resolution 
which  involved  the  acceptance  of  a  tender  for  over  £140,000 
for  the  erection  of  a  technical  school.  Alderman  Clay  moved 
an  amendment  confining  the  technical  education  committee  to 
a  total  expenditure  of  £100,000.  The  amendment  was  defeated 
by  41  votes  to  27,  and  the  resolution  was  carried. 

Science  Degrees  at  Oxford. — Congregation  has  been  occu- 
pied in  considering  part  of  a  series  of  amendments  on  the 
statute  for  conferring  degrees  for  research  in  letters  and 
natural  science,  of  which  the  principle  was  accepted  by  a  large 
majority  of  congregation  last  November.  The  chief  of  these 
amendments  waa  a  proposal  of  the  Provost  of  Oriel,  Mr. 
Strachan-Davidson,  and  Prof.  Odling  to  grant  the  ordinary 
B.A.  degree  in  such  cases,  instead  of  creating  new  degrees  — 
the  Bachelor  of  Letters  and  the  Bachelor  of  Science.  They 
contended  that  this  would  equally  answer  the  purpose  sought, 
which  was  to  find  an  issue  from  the  necessary  narrowness  of  a 
system  of  examination.  The  amendment  was  thrown  out  by 
147  votes  to  33.  An  amendment  by  Prof.  Case,  that  "science 
should  be  taken  to  include  mathematics,  natural  science,  mental 
and  moral  science,"  though  opposed  by  Mr.  Gardiner  on  the 
ground  that  moral  science  could  not  be  included  and  historical 
science  excluded,  was  accepted  by  137  votes  to  34.  An  amend- 
ment by  Mr.  Cannan,  directed  against  the  creation  of  a  special 
delegacy,  was  supported  on  the  ground  that  much  of  what  it 
was  proposed  to  leave  to  the  delegacy  ought  to  be  settled  by 
the  University,  and  that  what  remained  should  be  the  work  of 
the  several  existing  boards  of  faculties  and  of  the  professors. 
This  amendment  was  carried  by  110  votes  to  49.  An  amend- 
ment by  Prof.  Holland,  requiring  from  all  candidates  the 
possession  of  a  degree  of  some  University,  was  thrown  out  by 
107  to  39.  The  discussion  was  adjourned  by  the  Vice- 
Chancellor  to  Thursday,  February  21st. 

The  Electric  Lighting  of  the  City  of  London. — Tuesday's 
Financial  Times  contained  the  following  note,  with  which  it  is 
impossible  not  to  sympathise.  We  can  only  trust  that  others 
who  are  put  to  constant  inconvenience  by  these  repeated  col- 
lapses will  take  the  matters  equally  philosophically  and  treat 
it  equally  humorously  : — "  Yesterday  evening  the  electric  light 
in  our  office  and  throughout  the  City  generally  went  out.  While 
candles,  paraffin  lamps  and  other  substitutes  for  the  new  illu- 
minant  were  being  got  ready,  we  made  attempts  to  communi- 
cate by  telephone  with  the  City  of  London  Electric  Lighting 
Company.  Whether  owing  to  the  failure  of  the  telephone 
service — which  is  by  no  means  unusual — or  for  other  reasons, 
we  were  unable  to  obtain  from  the  electric  company's  office 
boy  anything  further  than  the  statement  that  their  light  had 
gone  out  also.  A  minute  or  two  later  the  electric  light  was 
again  available,  and  the  first  letter  in  the  batch  which  had 
been  in  course  of  perusal  when  the  light  went  out  was  the  an- 
nouncement by  the  City  of  London  Electric  Lighting  Company, 
Limited,  of  a  dividend  of  6  per  cent,  on  the  Preference  shares 
and  of  5s.  per  share  on  the  ordinary.  We  can  assure  the 
directors  and  shareholders  of  the  City  of  London  Electric 
Lighting  Company,  Limited,  that  the  prospect  of  continuing 
this  dividend  will  be  very  small  unless  they  can  provide  a  ser- 
vice which  can  be  relied  upon  not  to  fail  at  critical  moments. 
It  is  a  pity  that  the  title  of  '  The  Light  that  Failed,'  has  been 
appropriated  by  Mr.  Kudyard  Kipling,  seeing  how  admirably 
it  would  suit  such  circumstances  as  above  referred  to,  which 
caused  considerable  inconvenience  in  the  City  yesterday,  and 
on  more  than  one  previous  occasion.  The  electric  light  is  in 
some  respects  superior  to  gas,  but  is  more  expensive,  and  the 
expense  is  further  increased  when  the  gas  has  to  be  retained  as- 
a  stand-by." 
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ON  THE  DELINEATION  OF  ALTERNATING  CURRENT 
CURVES  WHEN  THE  ALTERNATOR  IS  NOT  ACCES- 
SIBLE. 

BY    DR.    J.    A.    FLEMING,    P.K.S. 

A  large  number  of  investigators  have  at  various  times  put  in 
practice  the  well-known  method  of  delineating  alternating 
current  curves  by  attaching  to  the  shaft  of  the  alternator 
a  revolving  contact  piece  arranged  in  such  a  manner  that  a 
contact  is  closed  for  a  very  short  fraction  of  a  second  at  any 
assigned  position  of  the  armature  coils  with  respect  to  the  pole 
pieces  of  the  alternator,  and  the  precautions  to  be  taken  in 
obtaining  correct  results  by  this  method  are  now  well  under- 
stood. 

More  than  a  year  and  a  half  ago,  it  became  evident,  however, 
to  the  writer  that  a  number  of  interesting  problems  could  only  be 
solved  if  it  were  possible  to  obtain  the  current  or  electromotive 
force  curve  of  any  alternating  current  circuit  without  having 
access  to  the  alternator  or  alternators  producing  the  alternating 
current.  For  instance,  supposing  that  an  alternating  current 
station  is  furnishing  a  supply  of  current  at  a  high  pressure 
through  concentric  cables  to  a  number  of  sub-stations  several 
miles  distant  from  the  generating  station,  it  becomes  an  inte- 
resting q  uestion  to  determine  whether  the  capacity  of  the  cables 
has  any  effect  upon  the  form  of  the  curve  of  the  electromotive 
force  of  the  current,  and  in  this  case  it  is  obvious  that  a  re- 


round  the  iron  ring.  The  diameter  of  this  armature  is  about 
Gin.  The  field  magnets  have  eight  poles,  and  the  arma- 
ture eight  coils.  The  field-magnet  cores  are  bobbins  about 
2in.  long,  and  liin.  in  diameter,  and  when  joined  up  in  series 
in  the  proper  manner  the  field  magnets  take  a  current  of  about 
four  amperes  to  give  them  the  proper  amount  of  saturation. 
The  armatures  is  carried  upon  a  hard  wood  boss  fixed  to  a  steel 
shaft.  This  steel  shaft  is  carried  through  small  ball  bearings 
like  bicycle  bearings,  the  shaft  being  borne  upon  seven  or  eight 
balls  carried  in  gun-metal  cells.  In  order  to  prevent  any  side 
shake  of  the  armature,  there  are  at  the  opposite  ends  of  the  base 
cast-iron  pillars  with  a  gun-metal  screw  at  each  end,  against 
which  the  rounded  end  of  the  shaft  bears.  The  shaft  can  thus 
be  adjusted  with  great  nicety,  and  runs  with  great  freedom 
from  friction.  The  ends  of  the  armature  coils  are  brought  to 
two  small  insulated  collars,  fixed  on  the  shaft,  against  which 
press  two  light  brass  brushes,  marked  B  B,  kept  gently  against 
the  collars  by  mean  of  an  expanding  steel  wire,  W.  On  the 
armature  shaft  is  an  ebonite  disc,  which  carries  a  transverse 
steel  slip  let  into  it.  Two  insulated  springs,  S  S,  are  carried 
upon  a  rocking  arm,  H  ;  the  rocking  arm  can  be  traversed 
over  through  half  a  circumference,  and  is  centred  upon  the 
gunmetal  end  screw  which  prevents  side  shake  in  the  shaft.  A 
pointer  and  graduated  scale,  G,  enables  the  exact  angular  posi- 
tion of  the  springs,  S  S,  to  be  determined. 

One  of  the  springs,  S,  is  carried  on  a  small  adjusting  screw, 
so  that  one  spring  can  be  given  a  little  lead  over  the  other,  and 


Fig.   1. — The  Alternating  Current  Curve  Tracer. 


volving  contact  on  the  dynamo  or  dynamos  is  out  of  the 
question.  After  a  good  deal  of  experimenting,  the  writer 
has  succeeded  in  constructing  a  simple  arrangement  which 
enables  these  curves  to  be  taken  with  the  utmost  facility  at 
any  place  and  on  any  circuit.  The  principle  adopted  is  a  suffi- 
ciently obvious  one,  but  the  success  of  the  apparatus  depends 
entirely  upon  the  details  of  construction.  The  method  em- 
ployed is  to  construct  a  small  alternating-current  motor,  of  a 
synchronous  typo,  this  motor  being  made  to  take  up  as  little 
power  as  possible  and  to  run  with  the  most  perfect  freedom. 
On  the  shaft  of  this  motor  is  fixed  a  contact  arrangement,  pre- 
sently to  be  described,  which  contact  is  made  to  close  a  circuit 
at  any  assigned  instant  during  the  phase  cycle,  and  this  instan- 
taneous contact  puts  into  communication  the  source  of  alter- 
nating electromotive  force  and  an  electrostatic  voltmeter  which 
is  employed  to  measure  the  fall  of  potential  down  a  non-induc- 
tive resistance,  which  is  place. 1  either  across  the  supply  mains 
or  in  series  with  them.  The  general  details  of  the  machino  are 
as  follows,  a  sketch  of  it  being  given  in  Fig.  1. 

The  motor  part  consists  of  two  sets  of  field  magnets,  M  M, 
which  are  secured  to  two  oast-iron  discs.  Between  theso 
field  magnets  revolves  a  small  armature,  A,  the  iron  core 
of  which  is  formed  of  a  strip  of  very  thin  transformer  iron, 
wound  up  into  a  ring,  the  armature  oils  being  wound 
upon  this  ring.  The  armature  coils  arc  joined  up  in  series 
with  one  another,  so  as  to  give  a  series  of  contrary  polarities 


in  this  manner  the  duration  of  the  contact  made  when  the 
steel  transverse  piece  passes  underneath  and  electrically  con- 
nects the  springs  S  S  is  determined.  By  means  of  a  set  screw 
the  springs  can  be  lifted  off  from  the  ebonite  disc,  and  their 
pressure  also  adjusted.  This  little  synchronising  motor  with 
its  attached  contact-breaker  forms  the  apparatus  for  determin- 
ing the  form  of  the  current  and  electromotive  force  curves. 
The  motor  is  started  in  step  with  the  alternating  current 
Sowing  through  the  armature  coils  by  passing  round  the  end 
of  the  steel  shaft  which  projects  at  the  end  opposite  to  the 
contact-breaker  a  tape  or  thin  leather  strap  sprinkled  with 
rosin.  To  start  the  motor  the  following  arrangements  are 
made  :  the  field  magnets  must  be  served  with  about  four 
amperes  of  current,  which  may  be  obtained  from  a  small 
secondary  battery,  or  from  any  other  constant  source  of  con- 
tinuous current.  The  armature  circuit  requires  about  two 
amperes  to  make  it  run  properly.  Lotus  assume  that  the  curve 
of  electromotivo  force  is  to  betaken  from  two  100-volt  alternating 
current  mains  which  come  into  a  building.  The  armature  of  the 
motor  is  joined  across  these  mains  in  series  with  two  or  three 
incandescent  Lamps  placed  in  parallel.  The  lield  magnets 
being  excited  in  tho  proper  direction,  the  operator  passes  the 
strap  or  tape  half  round  tho  shaft,  and  by  pulling  on  one  side 
of  the  tape  the  motor  can  gradually  bo  set  in  rotation  with  an 
increasing  speed.  If  the  frequency  of  the  alternating  current 
is,  say,  100  'v,  then  the  motor  has  to  be  brought  up  to  run  at 
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something  approaching  to  1,500  revolutions  per  minute  before 
it  will  drop  into  step,  but  at  a  certain  speed  the  incandescent 
lamps  in  series  with  the  armature  begin  to  blink,  and  by  a 
little  skill  in  adjusting  the  speed  by  suitable  pulls  on  the  tape 
the  motor  will  drop  into  step  and  continue  to  run  in  syn- 
chronism with  the  circuits.  If  the  springs  are  then  put  down 
gently  upon  the  revolving  contact  piece,  a  contact  is  made  from 
one  spring  to  the  other  at  an  assigned  position  during  the 
phase  of  electromotive  force,  depending  on  the  position  of  the 
rocking  arm.  If  the  maximum  pressure  to  be  read  does  not 
exceed  160  volts,  then  by  far  the  most  convenient  instrument 
to  employ  for  reading  the  pressure,  and  the  one  which  lias  been 
constantly  employed  in  these  tests,  is  Lord  Kelvin's  vertical  or 
horizontal  pattern  of  multicellular  voltmeter.  As  these  volt- 
meters only  begin  to  read  at  about  60  or  80  volts,  it  is 
necessary  to  add  a  constaut  electromotive  in  series  with 
them,  and  this  is  done  by  employing  a  set  of  small  lithanode 
secondary  cells.  About  50  cells  in  one  tray  form  a  convenient 
arraugement,  provided  that  they  have  contacts  at  every  cell, 
so  as  to  take  off  any  required  electromotive  force.  The 
battery  is  joined  up  in  series  with  the  electrostatic  volt- 
meter, and  the  terminals  of  the  voltmeter  are  short-circuited 
by  a  condenser  having  a  capacity  of  about  half  a  microfarad. 
This  arrangement  of  voltmeter  and  battery  is  then  connected 
across  the  two  points  between  which  the  potential  is  to  be 
determined  through  the  two  springs  SS.  The  motor  being 
started,  the  needle  of  the  voltmeter  takes  a  certain  deflection 
which  is  due  to  the  electromotive  force  of  the  cells,  plus  the 
value  of  the  difference  of  potential  between  the  mains  at  an 
instant  depending  upon  the  position  of  the  rocking  handle. 
By  blocking  up  the  voltmeter  in  this  way,  and  using  more  or 
less  cells  as  required,  so  as  to  add  a  known  amount  to  the 
electromotive  force  to  be  measured,  the  electrostatic  voltmeter 
can  be  employed  to  measure  potential  differences  over  the 
whole  range  varying  from  zero  to  160  volts  in  either  direc- 
tion. These  observations  are  taken  at  equal  short  intervals  as 
the  rocking  arm  H  is  swept  over  through  a  quarter  of  a  circle. 
It  is  possible  to  thus  measure  the  instantaneous  values  of  the 
alternating  potential  difference  between  the  two  points  at  equi- 
distant instants  throughout  the  phase.  It  has  been  found  by 
experiment  that  this  small  alternating-current  motor,  when 
working  on  the  circuits  of  any  alternator  of  a  size  such  as 
would  be  used  in  a  generating  station,  does  not  affect  the  form 
of  the  curve  of  electromotive  force  sensibly.  The  motor  is  only 
used  as  a  means  of  making  the  contact  with  a  voltmeter  at  an 
assigned  instant  during  the  phase,  the  current  which  passes 
through  its  armature  is  not  in  any  way  measured  or  takenaccount 
of :  the  motor  simply  acts  as  a  synchronising  arrangement,  which 
connects  the  contact-breaker  electrically  to  the  distant  alter- 
nator. A  large  number  of  experiments  were  made  with  this 
curve  tracer  in  the  electrical  laboratories  at  University  College, 
London,  these  experiments  being  carried  out  with  great  zeal 
and  assiduity  by  one  of  my  assistants,  Mr.  J.  T.  Morris,  and 
two  of  our  senior  students,  Messrs.  Petavel  and  Grimsdale. 
This  curve-tracer  was  first  employed  to  determine  the  curve  of 
electromotive  force  of  one  of  the  Kapp  alternators  in  the 
dynamo  room  of  the  electrical  engineering  laboratories  at 
University  College.  This  Kapp  alternator  is  provided  on  its 
shaft  with  a  contact-breaker,  and  the  first  experiment  tried 
was  that  of  determining  the  form  of  the  curve  of  electromotive 
force  of  the  alternator  by  means  of  the  contact-breaker  fixed 
on  the  shaft  of  the  alternator,  and  then  determining  the  same 
curve  with  the  above  described  curve-tracer  placed  in  the  elec- 
trical laboratory  at  a  distance  from  the  alternator,  but  connected 
electrically  to  it.  These  two  curves  were  identical  curves.  After 
having  in  this  manner  satisfied  doubts  that  might  exist  as  to 
the  ability  of  the  curve-tracer  to  give  a  curve  identical  with 
that  obtained  by  a  contact-breaker  actually  upon  the  shaft  of  the 
alternator,  the  curve-tracer  was  employed  to  delineate  the  curves 
of  primary  electromotive  force  and  primary  current  of  a  Ganz 
10-H.r.  transformer  worked  off  the  Kapp  alternator,  and  these 
curves  are  shown  in  Fig.  2.  The  transformer  was  constructed  to 
transform  down  from  2,400  volts  to  100  volts.  In  order  to  deter- 
mine the  curve  of  primary  electromotive  force,  anon-inductive  re- 
sistance ofaformto  bedescribed  laterwas  constructed.  This  non- 
inductive  resistance  was  capable  of  being  put  across  the  2,100- 


volt  circuit,  and  under  these  circumstances  it  absorbed  1,000 
watts.  This  resistance  was  divided  into  two  sections,  nearly  in 
the  ratio  of  1  to  23.  From  the  ends  of  the  smaller  section 
wires  were  brought  down  and  connected  to  the  voltmeter,  con- 
denser, and  battery,  as  above  described,  through  the  two 
springs,  so  that  the  potential  difference  actually  measured  was 
a  known  fraction  of  that  existing  between  the  terminals  of  this 
non-inductive  resistance.  The  primary  terminals  of  the  trans- 
former were  then  connected  to  the  ends  of  the  non-inductive 
resistance,  both  being  in  parallel  across  the  high-tension  circuit 
from  the  alternator.  In  addition  to  this  another  non-inductive 
resistance  was  placed  in  series  with  a  primary  circuit  of  the 
transformer  of  such  magnitude  that  when  the  transformer  was 
on  open  secondary  circuit  the  fall  in  potential  down  this  resist- 
ance was  about  100  volts.  From  the  measurements  made,  the 
varying  potential  difference  at  the  end  of  these  two  resistances 
was  determined,  and  it  was  possible  to  plot  out  the  curves  of  elec- 
tromotive force  and  primary  current  of  the  transformer  when 
working  off  this  alternating-current  circuit.  Three  curves  are 
given  in  Fig.  2.  From  the  curves  of  current  and  electromotive 
force  the  curve  of  magnetic  induction  could  be  calculated.  The 
dotted  curve  marked  volt  curve  is  the  curve  of  primary  electro- 
motive force,  or  difference  of  potential  at  the  terminals  of  the 
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Fig.  2. — Curves  of  Ganz  10-h.p.  Transformer  taken  off  a  Kapp  Alternator 
by  the  Alternating  Curve  Tracer, 

transformer.  The  dotted  curve  marked  current  curve  is  the 
curve  of  primary  current,  and  the  dots  show  the  actual  position 
of  the  observations.  The  figures  on  the  horizontal  line  indicate 
degrees  of  phase.  The  scale  on  the  left-hand  side  is  the  scale 
of  volts,  and  that  on  the  right-hand  side  the  scale  of  current. 
The  firm  line  curve  is  the  curve  of  magnetic  induction,  and 
the  middle  scale  is  the  scale  of  C.G.S.  units  representing  in- 
duction density,  or  "  number  of  lines  of  force  per  square  centi- 
metre "  in  the  core.  From  the  curves  of  induction  and  cur- 
rent the  magnetic  hysteresis  curve  was  drawn,  and  the  whole 
in  the  diagrams  of  the  transformer  thus  obtained  without 
access  to  the  alternator  at  all.  These  being  satisfactorily  done 
the  curve-tracer  has  been  employed  in  the  above-mentioned 
manner  very  successfully  in  taking  a  number  of  exceedingly 
interesting  curves  of  current  and  electromotive  force  off  the 
circuits  of  the  City  of  London  Electric  Lighting  Company. 
We  have  determined  in  this  manner  the  curve  of  electro- 
motive force  of  a  single  Mordey  alternator  working  on  open 
circuit,  the  curve  of  a  Thomson-Houston  350-kilowatt  alter- 
nator working  on  open  circuit,  or  with  its  poles  only  closed 
with  a  non-inductive  resistance  taking  up  a  1,000  watts.  We 
have  also  determined  the  curve  of  electromotive  force  of 
the  same  Thomson-Houston  350-kilowatt  machine  when  sup- 
plying current  to  the  transformer  sub-stations  of  the  City  of 
London  Electric  Lighting  Company  between  the  hours  of  11 
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p.m.  and  5  a.m.,  when  the  current  is  tolerably  constant  and 
the  load  is  an  inductive  load  owing  to  the  fact  that  it  largely 
consists  of  transformers  lightly  loaded.  The  resultant  curves 
of  current  and  electromotive  force  for  the  whole  of  the  Bankside 
station  have  thus  been  determined  during  the  night  time.  The 
curves  of  groups  of  alternators  working  single  or  in  parallel  or  on 
non-inductive  water  resistance  and  also  on  the  ordinary  station 
load  have  been  determined,  and  these  curves  form  an  exceed- 
ingly interesting  addition  to  our  knowledge  of  the  form  of  the 
curves  of  electromotive  force  taken  from  different  machines  in 
different  states  of  load.  They  show  how  widely  different  are 
the  forms  of  the  curves  from  different  machines,  and  how  much 
variations  of  the  load  may  affect  the  form  of  the  curve  of 
electromotive  force.  A  selection  of  these  curves  will  be  given 
in  the  continuation  of  this  article. 

These  investigations  are  not  nearly  complete,  and  it  is  there- 
fore too  early  to  discuss  the  results  obtained  ;  but  the  very 
satisfactory  performance  of  this  apparatus  for  so  determining 
the  curves  of  electromotive  forces  and  current  shows  that  it  will 
become  a  useful  addition  to  our  means  of  investigating  alter- 
nating phenomena 

One  question  has  received  solution.  The  iron  core  losses 
have  been  taken  of  a  transformer  when  working  off  two  dif- 
ferent alternators,  and  the  curves  of  electromotive  force  of 
these  alternators  also  taken,  and  it  has  been  found  that  the 
iron  core  loss  in  the  transformer  is  least  when  taken  on  that 
alternator  the  electromotive  force  curve  of  which  is  farthest 
removed  from  being  a  simple  sine  curve,  a  result  in  contradic- 
tion to  some  statements  made  not  long  since. 

(To  be  continued.) 


CORE     LOSSES    IN    ALTERNATE-CURRENT 
TRANSFORMERS. 

BY    ERNEST   WILSON. 

The  losses  in  an  alternate  current  transformer,  when  in 
action,  are  to  be  accounted  for  by  currents  in  the  copper 
coils,  by  magnetic  hysteresis,  and  by  induced  or  "  eddy  " 
currents — whether  current  is  taken  from  the  secondary  coil 
or  not ;  in  other  words,  whether  the  transformer  is  "  loaded  " 
or  is  working  on  "  open  circuit." 

When  in  action  on  "  open  circuit,"  the  energy  supplied  to 
the  transformer  by  the  primary  coil  is  that  taken  by  the 
current  in  overcoming  the  ohmic  resistance  of  the  primary 
coil,  and  that  taken  to  produce  changes  of  magnetism  which 
account  for  losses  by  magnetic  hysteresis  and  induced  or  eddy 
currents. 

When  "  loaded,"  the  energy  supplied  by  the  primary  coil  is, 
in  addition  to  the  above,  that  taken  by  the  current  in  over- 
coming the  resistance  of  the  secondary  coil  itself,  and  also  the 
energy  transmitted  to  the  external  circuit. 

It  is  the  object  of  this  Paper,  setting  aside  all  energy 
dissipated  in  the  copper  coils  by  the  primary  and  secondary 
currents,  to  ascertain,  if  possible,  whether  the  energy  dissi- 
pated by  magnetic  hysteresis  and  induced  or  eddy  currents 
combined  is  greater  when  the  transformer  is  in  action  on  open 
circuit  thiiii  when  loaded  ;  in  other  words,  to  find  the  effect  of 
current  in  the  secondary  coil  upon  this  dissipation  of  energy. 

Prof.  Ewing  has  pointed  out  that  "  independent  experiments 
by  Prof.  Ryan,  Mr.  Mordey,  and  Prof.  Ayrton  on  the  efficiency 
of  transformers  bad  apparently  agreed  on  showing  a  marked 
reduction  in  the  Ions  of  energy  due  to  magnetic  reversals  when 
the  'load'  was  put  on."*  Dr.  Fleming  also  refers  to  these 
same  experiments  and  discusses  the  matter  fully. t  0d  the 
other  hand,  Prof.  Swing's  own  experiments  on  small  trans- 
formers, having  rings  of  iron  for  their  cores,  show  that  "no 
change  could  be  deteoted  in  the  rate  at  which  heat  was  pro- 
duced by  the  reversal  of  magnetism  when  the  'load'  on  the 
secondary  coil  was  varied  from  nothing  to  an  amounl  greatly 
in  excess  of  any  'load  '  used  in  practical  transformers." 


In  the  present  research  a  2,000-watt  Westinghouse  trans- 
former has  been  experimented  upon.  The  method  of  test 
adopted  has  been  that  originally  introduced  by  Dr.  Hopkinson 
for  testing  the  efficiency  of  dynamo  electric  machines,  and 
subsequently  used  by  him  for  testing  the  efficiency  of  trans- 
formers.* 

In  a  modern  closed  magnetic  circuit  transformer  the  dissipa- 
tion of  energy  by  magnetic  hysteresis  and  eddy  currents  in  a 
given  time  is  a  very  small  quantity  as  compared  with  the 
total  energy  transmitted  from  the  primary  to  the  secondary 
coil  in  the  same  time  when  the  transformer  is  fully  loaded.  If 
we  proceed  to  find  this  small  quantity  by  difference  ;  that  is  to 
say,  if  we  find  the  work  done  upon  the  core  by  the  primary  in 
a  given  time,  and  also  the  work  done  by  the  core  upon  the 
secondary  in  the  same  time,  it  is  the  difference  between  these 
quantities  which  gives  us  this  dissipation  of  energy. 

Let  A  be  the  area  of  section  of  the  core  in  square  centimetres. 
m  and  n  be  the  number  of  convolutions  of  primary  and 

secondary  coils  respectively. 
R,  r  and  p  be  their  resistances  in  ohms,  p  being  the  resist- 
ance of  the  secondary  coil  external  to  the  transformer. 
.(•  and  y  be  the  currents  in  amperes  in  the  primary  and 

secondary  coils  respectively. 
Hj  and  H.,  be  the  magnetic  forces  per  centimetre  linear 

in  C.G.S.  units,  due  respectively  to  x  and  y. 
H  be  at  any  time  the  resultant  of  Wx  and  H2. 
Ej  and  E.,  be  difference  of  potential  in  volts  at  any  time 

between  the  extremities  of  the  primary  and  secondary 

coils  respectively. 
Ij  and  l„  be  the  average  total  induction  per  turn  in  C.G.S- 

units  through  primary  and  secondary  respectively. 
I  be  the  mean  length  of  induction  in  core  in  centimetres. 
f  be  the  frequency  in  complete  periods  per  second. 
We  have,  then,  the  following  equations  : — 

(to  x  -  n  y)  =  /  H . 


10 

E,=R.r  +m— >. 
1  dt 


■■{r  +  p)y  +  n  — 2  if  />  is  non-inductive. 


E,  =  ; 


dt 


ry. 


(1) 


(2) 


Phil    '  i  Vol.  184(1893). 

i     'l  li.    Uternati  I  ui  rent  Tram  toi  mi  r,    \  ol.  1 1.,  p.  463. 


The  work  done  upon  the  primary,  per  half  period,  by  the 
external  source  is  /-/E,  xdt.  The  work  done  upon  the 
external  circuit  p  by  the  secondary,  per  half  period,  is 
fb^ydt. 

From  equation  (1)  we  have  work  done,  per  half  period,  upon 

f-  d  I 

the  core  by  primary    \*f,m  .''       '  d  t.     From  (2)  we  have  work 

j  o  lit 

done,    per    half    period,    by    the    core    upon    the    secondary 

f  d  \ 

IV ny        '-'  </ f,  and  the  energy  dissipated,   per   half  period,  in 

.'  o  (/  / 

tho  core  itself  is  the  difference  of  these  two  quantities.     On 
open   circuit   the   work  done   upon    the   core,  per  half  period, 

,  /''         d\,,4 

reduces   to    I'.'mx  — lat. 
Jo  dt 

'2,000  W.\  it  Westinghouse  Transformer, 

This  transformer  is  of  the  Westinghouse  Company's  usual 
type,  and  is  intended  to  transform  from  1,000  volts  (  s'mean2) 
on  primary  to  50  volts  on  secondary.  Pig.  1  gives  an  end  view 
of  the  core.  The  secondary  consists  of  four  wires  in  parallel, 
which,  for  the  purpose  of  these  experiments,  were  placed  in 
series  in  order  to  increase  the  potential  difference  and  to  m  void 
circulating  currents  in  the  OOpper  coils.  This  is  not  anew 
transformer,  and,  therefore,  the  resulls  here  given  must  not  be 
taken  as  necessarily  representing  the  Westinghouse  Company's 
present  praotioe. 

Irician,  June  24,  1892. 
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(1)  Transformer  in  Action  on  Open  Circuit. — Fig.  2  gives  a 
diagram  of  connections  in  the  experiments  made  upon  the 
transformer  when  working  on  open  circuit,  in  which  W  is  a 
Siemens  W  12  alternator,  R  and  r  are  the  primary  and 
secondary  coils  of  the  transformer,  C  is  a  revolving  contact 
maker*  fixed  to  the  shaft  of  the  alternator,  k  is  a  two-way 
switch,  Q  is  a  Kelvin  quadrant  electrometer,  r5  r„  and  r4  rb 
are  high  non-inductive  resistances  (r1  =  100,400,  r._,  =  300, 
r4  =  21,200,  r.  =  300  ohms)  for  the  purpose  of  reducing  the 
potential  applied  to  the  electrometer,  r3  is  a  non-inductive 
resistance  of  1013  ohms  for  the  purpose  of  obtaining  the 
current  in  the  primary  coil.  The  alternator  was  run  at  980 
revolutions  per  minute,  or  a  frequency  of  98  complete  periods 


2a 


1a 


per  second ;  the  volts  (  ^/mean'-')  on  primary  and  secondary 
were  653  and  129  respectively,  and  the  readings  for  the  three 
curves  1.  Primary  current  x, 

2.  Primary  potential  difference  Ev 

3.  Secondary  electromotive  force  n— ?, 

J  dt 

observed.  These  are  tabulated  for  a  half-period  in  Table  I., 
from  which  the  other  data  in  Table  I.  have  been  obtained. 

A  is  taken  to  be  147J  sq.  cm. 

I  is  taken  to  be  346cm. 

wi  =  400;  ra  =  80. 
H  =  5'82  ohms;  this  was  taken   immediately  after  test,   the 
temperature  of  transformer  being  about  37°  C. 

From  Table  I.  we  find  that  ST/H,  i!i  =  45-9,  &t  =  —  -.     It 
o      l St  30/ 

must  be  noted  that  this  quantity  includes  any  loss  due  to 
eddy  currents  in  the  copper  coils,  as  well  as  the  losses  due 
to  magnetic  hysteresis  and  eddy  currents  in  the  core  itself. 


Subsequent  experiments  show  that  this  loss  is  reduced  by 
about  4  per  cent.,  when  the  temperature  of  the  transformer  is 
raised  from  16  to  50°C,  the  frequency  being,  as  before,  98,  and 
the  secondary   %/mean2  volts  130. 

A  cyclic  curve  of  hysteresis  was  obtained  by  means  of  the 
ballistic  galvanometer,  and  when  compared  with  the  cyclic 
curve  got  by  plotting  BLt  in  terms  of  H,  from  Table  I.,  shows 
that  in  this  transformer  when  working  as  in  these  experiments 
the  loss   per  cycle  due  to  eddy  currents  alone  would  be  about 

Fur  description  of  contact  maker  sec  "Original   Papers   on    D 
Machinery,"  by  Dr.  J.  Hopkiuson,  p.  187. 

+  B,  ia  the  average  induction  per  sq.  cm  of  the  core,  the  assumption  being 
■that  the  distribution  of  induction  is  uniform  and  confined  to  the  iron  core. 


11  per  cent,  of  the  loss  due  to  hysteresis.  So  that  the  effect 
of  temperature  on  the  loss  by  eddy  currents  might  not  be 
expected  to  be  considerable. 

Table  I. 


Angle 

in  (iOths 

of  a 

Amperes 

X 

H, 

Volts 
Ei 

Volte 
Rx 

1    Volts 
<'  li 

Volte 
dt, 

H,  '". 

B| 

Volts 
4  !• 

period. 

.11 

0 

0-209 

3-03 

809-6 

117 

808-4 

2021 

612 

994 

2003 

2 

0226 

3-284   702-2 

1-27 

700-9 

1-752 

5-74 

1,441 

1-725 

4 

0-2451 

3-561   620-8 

1-37 

619-4 

1-548 

5-52     1,824 

1-535 

6 

0-267 

388     5210 

1-5 

5195 

1-299 

504    2,156 

1-304 

8 

0-2865 

4-16     354-6 

1-6 

353-0 

0-8825 

3-67  1  2,405 

0-911 

10 

0-2988 

4-34    1  130-9 

1-67 

129-2 

0-323 

1-40  12,550 

0-382 

2 

0-2898 

4-21      *95-48 

1-62 

•97-1 

*0243 

•1-02  I  2,560 

•0-158 

4 

0-2102 

3-055   308-3 

1-18 

309-5 

0-774 

2-36  ]  2,435 

0663 

6 

00965 

1-402 

474-6 

0-54 

475-1 

1188 

1-67  i  2,209 

1-095 

8 

0 

0 

578-3 

0 

578-3 

1-445 

0          1,902 

1-362 

20 

0-0708 

1028 

674-9 

0-396 

674-5 

1-686 

1-74    1,536 

1-604 

2 

01214 

1-765 

796-6 

0-68 

795-9 

1-989 

350  |  1,111 

1-896 

4 

0-1568 

2-279 

919-3 

0-88 

918-4 

2-296 

5-24       618 

2-210 

6 

0-1798 

2-613 

980-4 

1-01 

979-4 

2-448 

6-39 

55 

2386 

8 

0-1974 

2-868 

924-8 

Ml 

923-7 

2-309 

6-63 

*500 

2-280 

45-94 

*  The  asterisk  indicates  where  the  curve  crosses  the  axis. 
Maximum  lt  =  379  x  103.     Maximum  l2  =  368  x  103  C.G.S. 

If  the  whole  of  the  induction  were  confined  to  the  iron  core 

there  should  be  no  difference  between  the  curves  — l  and      - 

dt  dt  • 

There  is  a  difference,  and  this  is  due  to  "  stray  "  magnetic 
field,  by  which  is  meant  all  induction  not  confined  to  the  iron; 
this  may  either  thread  through  a  portion  of  the  secondary  coils 
or  may  miss  them  altogether. 

(To  be  concluded.) 


NALDER  BROS.  AND  CO'S  "N.C.S."  FOUR-COIL 
GALVANOMETER. 

Now  that  galvanometers  must  be  classed  among  engineers' 
tools,  it  is  necessary  that  the  brass  and  glass  covers  and  all 
unnecessary  excrescent  parts  should  be  avoided.  When  an  in- 
strument maker  built  each  galvanometer  separately,  each  instru- 
ment was  a  work  of  art,  no  two  were  alike,  and  a  high  resist- 
ance sensitive  instrument  not  only  took  up  a  good  deal  of  space 
but  generally  had  a  considerable  part  of  a  room  devoted  to  it. 
The  galvanometer  which  we  illustrate  herewith  is  of  a  remark- 
ably compact  and  simple  design,  and  is  capable  of  standing 
rough  handling  in  technical  colleges  and  central  stations,  while 
it  is  at  the  same  time  a  high-class  sensitive  instrument. 

By  means  of  the  four  milled  heads  the  ebonite  front  of  the 
case  may  be  removed,  and  with  it  two  of  the  coils  which  are 
embedded  in  it.  This  gives  access  to  the  needle  suspension. 
The  base  is  arranged  for  screwing  to  a  table,  or,  as  is  customary 
now  in  many  laboratories,  to  a  wall  bracket.  Levelling  screws 
are  provided,  and  act  not  as  feet  for  supporting  the  instru- 
ment, but  as  part  of  the  apparatus,  as  in  surveying  instru- 
ments. It  will  be  seen  that  there  are  two  upper  magnets, 
and  one  lower  one,  just  above  the  levelling  screws.  The  lower 
one  is  for  the  purpose  of  bringing  the  spot  to  zero,  and  the 
upper  pair  for  controlling  the  strength  of  the  field.  The  re- 
sistance is  about  5,000  ohms.  There  are  no  loose  connections, 
the  Contacts  between  the  front  and  back  pairs  of  coils  being 
through  two  of  the  clamping  screws. 

The  needle  is  generally  air  damped,  and  comes  to  zero  very 
quickly  ;  it  is  not  subject  to  electrostatic  disturbances.  The 
whole  system  is  easily  removable  through  the  slot  at  the  top 
when  the  front  plate  and  magnets  are  taken  off.  The  fol- 
lowing directions  are  given  by  the  makers  for  adjusting  these 
magnets  : — 

When  the  needle  is  moving  freely,  adjust  the  spot  to  the 
zero  to  which  it  is  required  to  work  by  the  bottom  magnet, 
and  do  not  touch  this  again  ;  then  replace  the  top  magnets 
with  their  poles  opposed  and  over  one  another,  and  bring 
the   spot  to    zero  again    by  moving  the  two  together.     Try 
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whether  they  are  working  direct  or  opposed  to  the  previous 
resultant  field.  If  direct,  a  small  clockwise  movement  will 
move  the  needle  clockwise  ;  if  opposed,  it  will  move  the 
needle  counter  clockwise.  By  turning  the  two  together  through 
ISOdeg.  from  the  direct  position  they  will  work  opposed.  If 
a  quicker  swing  be  required  than  that  given  by  the  lower  mag- 
net, put  the  top  ones  direct,  open  them  a  little,  and  bring  the 
spot  to  zero  ;  if  the  swing  is  still  too  slow,  repeat  the  operation. 


The  quickest  swing  is,  of  course,  that  when  the  two  north 
poles  are  over  one  another. 

To  get  a  slow  swing,  put  the  magnets  (closed  and  N  over  S, 
as  before)  opposed,  and  bring  the  spot  to  zero.  If  not  slow 
enough,  open  a  very  little  and  again  bring  to  zero.  The  open- 
ings should  be  very  little  increased  at  a  time,  as  the  effect  is 


Fie  2 

much  greater  than  when  working  direct ;  it  is  easy  to  open  a 
little  too  much,  and  then  the  needle  becomes  unstable.  With 
a  little  practice  it  is  easy  to  get  any  time  of  swing  from  the 
quickest  up  to  15sec.  in  a  couple  of  minutes. 

On  no  account  interfere  with  the  magnetism  of  the  control 
magnets ;  they  are  very  carefully  magnetised  to  the  right 
strength. 

The  Majunga-Mozambique  Cable.  The  "  Francois  Arago  " 
lias  left  Calais  with  the  260  miles  of  cable  manufactured  by 
the  Socii  le  <lrs  Telephones  and  will  stop  at  St.  Tropez  to  take 
in  the  1300  miles  of  cable  coin  raeti  .1  i..i  by  M  Qrammont, 
These  cables  will  be  laid  between    Majunga  and  Mozambique, 

where  a  connection  will  be  > le  with  the  cable  of  the  Eastern 

.•nid  Smith  African  Company.  "  It  is  deplorable."  remarks  B 
Paris  journal,  " to  be  forced  still  to  uso  English  cables.  It 
proves  the  vital  necessity  for  our  country  to  extend  the  BYStem 
oJ  i  'rem  L  cable 


THE   CHEMNITZ  THREE-PHASE  ELECTRIC 
LIGHTING  STATION.* 

In  1892  the  Town  Council  of  Chemnitz  decided  to  light'the  town 
by  electricity,  and  in  1893  the  contract  for  the  whole  work  was 
placed  with  Messrs.  Siemens  and  Halske.  Building  was  commenced 
at  the  end  of  August,  1893,  and  the  end  of  May,  1894,^saw  the 
regular  supply  of  current  started.  '     * 

The  three-phase  system  of  distribution,  with  one  transformation, 
was  adopted,  as  it  was  found  necessary  to  send  current  to  some 
distance,  not  only  for  lighting  purposes,  but  also  for  working  a 
large  number  of  motors.  The  place  chosen  for  thejcentral  station, 
is  in  the  northern  boundary  of  the  town.  „,'-v  If 

Steinmiiller  boilers,  for  working  at  1801b.  pressure,  and^fitted 
with  Leach's  mechanical  stokers,  are  used.  These  stokers  [are 
driven  by  a  small  rotatory  current  motor.  In  the  engine  houseware 
erected  three  triple-expansion  condensing  engines,  from£the 
Sachsischen  engine  works  of  Chemnitz.  The  expansion  gear  is 
worked  directly  from  the  regulator.  This  arrangement,  usedffor 
the  first  time  here  and  contemporaneously  in  the  central  station  of' 
the  Dresden  railway  station,  makes  it  possible  to  regulate  the  steam 
supply  as  desired  from  the  switchboard.  For  this  purpose  a  small 
motor  is  arranged  on  each  machine,  which  is  connected  in  the  main 
circuit  of  the  exciting  dynamos.  By  means  of  double  switches  on. 
the  main  switchboard,  the  motors  can  be  made  to  revolve  in  either 
direction,  and  through  a  double  worm  and  tooth-wheel  arrange- 
ment to  move  the  balancing  weight  up  or  down  in  the  regulator.;^ 


Fig.JI. — Diagram  of  winding  of  armature  of  Siemens  ami  Halske  Three- 
phase  Macliine 

The  dynamos  are  Siemens  and  Halske's  type  R,  built  for  an  out- 
put of  52  ampere  and  2,000  volts,  or  about  180  kilowatts,  and  are 
coupled  direct.  The  dynamos  consist  as  a  whole  of  a  fixed  outer  ring 
armature  and  a  revolving  inner  star-shaped  magnet.  In  these 
machines  the  number  of  pole-pieces  is  40,  and  at  150  revolutions 
per  minute  the  periodicity  is  consequently  50.  The  armature  ring, 
made  up  of  iron  sheets  and  fastened  by  bolts  to  a  cast-iron  frame, 
has  on  its  inner  circumference  a  row  of  slots,  usually  three  slots  for 
each  pole.  In  these  slots  are  wound  the  armature  coils.  The  slots 
are  of  considerable  size  to  allow  of  a  perfect  insulation.  The  insu- 
lation throughout  is  of  mica,  laid  for  extra  precaution  between 
plates  of  insulating  libro. 

The  method  of  winding  is  shown  in  Fig.  1,  and  is  performed  as 
follows  :- -The  wire,  brought  from  the  back  to  the  front  through 
slot  1,  is  Carried  on  the  front  face  to  Blot  -1,  through  it  and  back  to 
slot  1  on  the  other  face,  bo  that  we  have  a  closed  loop.    This  is 

done  as  often  as  required.  In  the  same  way.  the  wire  through 
No.  2  is  carried  to  23  on  the  front  face  and  back  to  No.  2  on  the 
other  faee.  In  a  similar  manner  coils  are  wound  through  3  and  0, 
through  Sand  8  and  7  and  L0,  &o.  Fig.  1  represents  the  armature 
of  an  8  pole  machine.  If  the  machine  is  built  for  a  high  voltage, 
a.s  is  the  case  here,  the  coils  A,,  A.„  A  .and  A ,  are  joined  up  in 
series  :  the  coils  B„  H  .  B  .  and  11,  in  series,  and  the  coils  (',.  ('.., 
C„  and  C,  also  m  scries.      I  >ne  end  of  each  of  the  three  is  joined  to 

a  common  terminal,  and  the  other  three  ends  are  joined  to  three 

separate  terminals  on  the  machine.  The  opening  of  the  slot  is 
narrower  than  the  slot    itself,  and    after  winding    18  plugged   with  a 

wooden  key,  to  keep  the  coils  quite  firm. 

The  R  machines  show,  with  an  induotionlesB  external  resistance 
and  constant  normal  excitation,  only  about  7  per  cent,  difference 

in  voltage,   "hen  running   light    or   with    full    load.       When   driving 

motors  the  phase  displacement  between  current  and  volte  causes 
the  fall  in  voltaj  a  to  be  raui  h     reater,  on  account  of  the  incroaaed 

•  i  rom  lie  r    . 
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armature  reaction.     In  pure  motor  driving  the  fall  of  potential  may 
be  increased  four  times.     The  form  of  the  voltage  curve 
differ  much  from  the  sine  curve. 

In  Fig.  2  are  shown  the  connections  for  one  machine.  The 
dynamos,  it  should  be  mentioned,  are  provided  with  auxiliary 
coils,  which  carry  the  80th  part  of  the  main  circuit 
this  device  obviates  the  necessity  of  small  transformer  (■•<■ 
measuring  the  voltage  and  for  connecting  in  pirallel.  The 
paralleling  arrangement  (!',  Fig.  '_')  has  i  v, .,  switches,  each  of 
which  has  two  curved  metal  strips  and  a  number  of  contact 
pieces.  Diametrically  arranged  are  springs  which  rub  on  these 
contact  pieces,  and  connect  each  of  the  two  opp 
pieces  with  the  curved  metal  strip  next  to  them.  Bach  two 
opposite  contact  pieces  on  each  b witch  arc  connected  with  the 
«  nds  of  the  auxiliary  coils  of  a  dynamo.  In  the  diagram  the  left- 
hand  voltmeter  S  is  connected  with  the  top  right  hand  contact 
piece  on  the  right-hand  switch.  If  now  we  place  the  right  hand 
switch  on  these  contact  pieces  then  the  left  voltmeter  shows  the 
voltage  in  the  auxiliary  coils  of  that  machine  which  is  connected  to 


The  current  from  each  machine  is  led  through  fuses  in  the  high- 
pressure  switchi  ,  through  the  measuring  instruments,  to  three 
omnibus  bars  fitted  oh  the  back  of  the  switchboard,  from  whence 
branch  the  high-pressure  conductors  to  the  distributing  mains. 
In  order  to  he  able  to  work  on  one  part  of  the  switchboard  while 
the  plant  is  running,  the  omnibus  liars  are  divide, 1,  in  such  a 
manner  that  they  can  he  joined  and   divided  by  two  high  pri 

switches  placi  d  on  the  bach  of  the  switchboard  (shown  in  Fi 
the  top). 

The  high  pressure  cables  are  all  Siemens  and  Halske's  triple 
concentric.  The  current  is  transformed  from  2,000  volts  to  [20 
volts  by  transformers  dotted  about  the  town,  and  is  then  carried 
at  this  voltage  by  the  distributing  mains  to  the  points  of  consump- 
tion. The  number  of  transformers  was  originally  10;  hut  it  has 
since  risen  to  '_'4. 

The  distributing  mains  are  calculated  for  supplying  current  to 
20,000  Sep.  lamps,  burning  at  the  same  time.  For  this  purpose 
were  required  about  10  kilometres  (6'2  miles)  of  armoured  lead- 
covered    tuple   concentric   cables,    with    from    3x16  sip   mm.    to 


Flo.  2. — Diagram  of  Connections. 
Sp  =  voltmeters  for  distributing  mains.  P= arrangement  for  connecting  in  parallel,  Sfr  =  arnmeter  for  rotary  current  dynamo,  sfc  =  ammeter  for 
exciting  dynamo,   ]i.    •  ritch,  AM     energj    meter,   YYV  =  relay   resistance,   a = high-pressure   switch   with   fuses.  /<  =  fuses,    X.W.  =  shunt 

regulating  resistance. 


the  contact  pieces,  on  which  the  left-hand  switch  stands.  The 
right-hand  voltmeter,  as  well  as  the  lamp  m  parallel  with  it,  are 
during  this  time  without  current.  In  order  to  lie  able  to  connect 
two  dynamos  in  parallel,  each  would  be  first  brought  to  the  same 
voltage.  In  order  to  do  this,  both  switch)  s  ate  ubi  d  in  the  manner 
just  described,  placing  the  left-hand  switch  first  mi  that  pair  of 
contact  pieces  belonging  to  the  one  dynamo,  and  then  on  that  pair 
which  belongs  to  the  other  dynamo.  Next  each  switch  i. 
on  the  contacts  in  connection  with  the  two  dynamos.  The  hit  volt- 
meter is  then  cut  out  of  the  circuit,  and  the  right  voltmeter  and 
lamp  are  put  in  the  circuit  of  the  two  opposing  auxiliary  coils. 
Parallel  connection  then  takes  place,  when  it  is  shown  thai  syn- 
chronism of  phase  prevails  in  the  auxiliary  coils,  Tins  is  shown 
by  the  voltmeter  going  back  to  zero  ami  the  lamp  goin 
Fig.  2  shows  at  the  bottom  the  small  motors  for  regulating  the 
steam  engines,  above  them  the  rotatory  current  dynann 
above  these  the  exciters. 

All   the  connections  between  the   switchboard  and  dynamos  are 
carried  out  by  means  of  cables  laid  in  tunnels  m  the  engine 


3  x  50  sq.  mm.  section  of  copper,  intended  for  the  high-pressure 
currents.  About  20  km.  (12.4  miles)  of  similar  cable  with  from 
3  by  2.r)  sq.  mm.  to  3  by  70  sq.  mm.  section  of  copper  for  low 
pressure.  About  7  km.  (4'3  miles)  of  bare  and  insulated  conduc- 
tors, with  from  35  sip  mm.  to  40  sq.  mm.  section  of  copper.  About 
1-2  km.  (|  mile)  testing  cable  with  three  conductors. 

The  central  point  of  consumption  is  about  1  mile,  the  farthest 
point  about  2  miles  from  the  central  station. 

The  first  !'••  transformers  wore  built  for  a  total  output  of  about 
500  kilowatts,  and  they  are  placed  with  the  necessary  fuses  and 
switches  in  iron  pillar  boxes  of  about  13ft.  high  and  4ft.  diameter. 
'I  he  pillars  are  all  made  of  the  same  size,  and  large  enough  to  take 
a  on  unit  transformer.  Fig.  3  shows  on  the  right)  the  outside,  and 
on  thelefl  the  inside,  of  such  a  pillar.  These  pillars  are  as  follows  : 
(  In  a  strong  cast  iron  pedestal,  A,  is  fastened  a  metal  cylinder,  13, 
!,,  d  with  T  iron,  which  carries  on  its  top  rim  a 

oasl  i no-,  i'.     TheringC  supports  a  floor,  partly  open 

rengthi  tied  with  high  ribs.     On  this  ring  is  placed  a  second 
j  linder  Oft.  high,  which  is  closed  in  and  has  rain-proof  roof. 
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The  floor  divides  the  inside  into  two  parts,  I.  and  II.  In  the  top 
part  (I.),  which  has  three  doors  to  it,  is  placed  the  transformer, 
while  in  the  bottom  part  (II.).  which  has  only  one  door,  are  placed 
the  switches,  fuses  and  cable  terminals.  The  cores  of  the  trans- 
formers, made  of  thin  insulated  iron  sheets,  consist  of  three  verti- 
cal pillars  set  up  at  the  corners  of  an  equilateral  triangle,  and  are 
magnetically  connected  at  the  bottom  and  top  by  iron  plate  end 
pieces.  The  coils  are  wound  on  separate  bobbins,  which  can  be 
easily  interchanged  when  the  cover  of  the  transformer,  with  the 
end  connecting  piece  attached  to  it,  is  removed.  The  low-pressure 
coils  lie  concentrically  inside  the  high-pressure  coils.  The  bobbins 
for  the  high-pressure  coils  are  made  of  insulating  fibre  and  mica  ; 
for  the  low-pressure  they  are  of  fibre  only,  which  is  coated  to  pro- 
tect it  from  damp.  The  air  spaces  between  the  outer  and  inner 
bobbins,  and  between  the  inner  bobbin  and  the  iron  core,  serve 
for  ventilation.  According  to  the  size  of  the  transformer,  the 
windings  on  each  column  consist  of  two  or  three  pairs  of  coils 
arranged  one  above  the  other.  The  coils  on  the  three  separate 
columns  are  always  joined  "star"  fashion.  The  rise  of  tempera- 
ture due  to  continuous  full  load  is  about  50°C.  Fig.  4  shows 
diagrammatically  tke  cable  connections.     These  pillar  boxes  are 


— Transformer  Pillar 
Sub- station. 


FlG.  4. — Diagram  of  Connections  in  Trans- 
former .Sub-station. 
11.1'.  =  high-pressure  leads,  Si = high-pres- 
sures witch  and  fuse,  Sj=  low-  pressure  ditto, 
I.. I',  low-pressure  network.  O.H.  =  over- 
heail  wires. 


ventilated  by  means  of  an  opening  in  the  roof,  but  a  double  cast- 
iron  shade  prevents  snow  and  rain  driving  in.  All  doors  are 
provided  with  safety  locks. 

Insulation   tests  of  the  distributing  cables   gave   the  following 
results  : — 

1.  Low-pressure  Cablet  tested  ai  109  volts. 
Insulation  resistance  of  inner  conductor  (middle  and  outer  con- 
ductors to  earth)  =  -l  in  megohms, 
Insulation  resistance  of  middle  conductor  (inner  and  outer  to  earth) 

=  208  megohms. 
Insulation  resistance  of  outer  conductor  (inner  and  middle  to  earth) 

=  172  megohms. 
Total  length  about  18  kilometres  (11  '2  miles). 

S,   High-pressure  Cable*  tested  at  960  volts. 
Insulation  resistance  of  inner  conductor  (other  two  conductors  to 

earth)  -=301  megohms. 
Insulation  resistance  of  middlo  conductor  (other  two  conductors  tw 

earth)  =  160  mogohms. 
Insulation  reHmtance  of  outer  conductor  (other  two  conductors  to 

earth)  =114  megohms. 
Total  length  about  10  kilometres  (6*2  miles). 


The  insulation  resistance  of  the  whole  of  the  low-pressure  mains, 
with  transformer  coils  in  circuit,  tested  against  earth  at  109  volts, 
was  210,000  ohms  ;  that  of  the  whole  high-pressure  system,  with 
transformer  coils  in  circuit,  tested  at  905  volts  against  earth,  was 
401,000  ohms.  The  insulation  resistance  of  both  lots  of  mains, 
with  the  transformer  coils  in  circuit,  tested  also  at  965  volts,  was 
405,000  ohms. 

The  capacity  test  of  the  high  pressure  mains  (the  transformer 
coils  not  in  circuit)  could  only  be  an  approximate  one,  on  account 
of  the  difference  in  the  dielectric  used  here  and  in  ordinary  con- 
densers. Between  inner  conductor  on  the  one  hand,  and  middle 
and  outer  conductors  and  earth  on  the  other,  it  was  0'47  micro- 
farads. Between  middle  conductor  and  other  three  it  was  1'06 
microfarads.  Between  outer  conductor  and  other  three  it  was  2'12 
microfarads. 


Fig.  5. — Curve  of  Exciting  Current. 

The  form  of  the  current  curve  was  determined  by  Messrs.  Siemens 
and  Halske  by  means  of  a  special  apparatus.  In  this  apparatua 
there  is  a  small  rotatory  current  motor,  whose  field-magnet  ring  is 
supplied  with  current  from  the  dynamo  being  tested.  The  arma- 
ture is  not  arranged  as  short  circuit,  but  is  excited  by  a  continuous 
current  from  the  exciter,  so  that  it  must  run  synchronously.  The 
shaft  of  the  motor  carries  rings  and  contact  pieces,  which  at  a 
certain  point  in  each  revolution  make  connection,  first  between 
a  condenser  and  the  current  under  test,  and  then  between  the  con- 
denser and  a  galvanometer.  Thus,  at  each  revolution,  the  con- 
denser is  charged  to  a  voltage  corresponding  to  a  certain  phase,  and 
is  then  discharged  through  the  galvanometer.     With  a  high  speed 


Fio.  6. — Dynamo  Current  I'm.  7.— Dynamo  Current 

Curve  (running  light).  Curve  ^  running  loaded). 

of  the  motor  one  gets  a  constant  deflection  on  the  galvanometer 
proportional  to  the  voltage  of  the  phase.  In  testing  the  current 
from  a  dynamo,  the  whole  voltage  is  not  used  ;  but  a  largo  induc- 
tionless  resistance  is  placed  in  parallel  to  the  conductor  feed  from 
the  dynamo,  and  only  from  a  portion  of  this  resistance  is  current 
taken  to  charge  the  condenser.  The  exciting  current  curve  was 
examined  as  well  as  the  current  curve  from  the  dynamo  itself, 
loaded  and  unloaded. 

Fig.  5  shows  the  curve  of  the  exciting  current,  and  exhibits 
plainly  the  results  of  armaturo  reactions.  The  period  of  the 
fluctuations  is  six  times  that  of  the  current  supplied  from  the 
dynamo.  If  T  is  the  period  of  the  latter,  (  the  time,  then  the 
curve  for  the  exciting  current  is  given  by 
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The  form  of  the  current  curve  of  the  dynamo  itself  (Fie  &) 
when  running  light  is,  above  and  below  the  abscissae,  as  well  as  on 
each  side  of  the  maximum,  almost  symmetrical,  and  may  be  found 
by  the  formula — 

sin  ?^'  + 0-087  sin  (10tW  +  r) +0052 sin  (*fi  +  A 

The  current  curve  for  the  loaded  dynamo  (Fig.  7)  is  unsymmetrical 
on  each  side  of  the  maximum,  but  the  curve  below  the  abscissa 
is  a  representation  of  the  curve  above.  A  similar  curve  but 
without  the  finer  points,  may  be  obtained  from  the  formula—' 


T       15       \    T         2  / 


At  the  end  of  November,  1894,  there  were  connected  to  the 
central  station:  5,220  16-c.p.  glow  lamps,  152  arc  lamps  and  <>9 
motors  with  a  total  output  of  62  H.P.  The  charge  for  current 7s 
7  pfennigs  (about  8.W.  per  B.T.U.),  and  18  pfennigs  per  100  watt- 
hours  for  power  (2d.  per  B.T.U.).  Power  is  also  supplied  if 
specially  mentioned  in  application  sheet,  by  the  time  and  is 
charged  for  at  the  rate  of  14  pfennigs,  or  about  lid.  per  i'h  p  per 
hour.  "  '  F 

The  rotatorj-  current  motors  made  by  Siemens  and  Halske  have 
a  fixed  outer  field-magnet  ring,  which  is  built  and  wound  exactly 
like  the  outer  fixed  armature  ring  of  the  rotatory  current  dynamo 
A  drum  armature,  built  up  of  iron  sheets  and  having  slots  on  its 
outer  circumference,  rotates  inside  the  field-magnet  rin«.  The  ait- 
space  between  armature  and  magnet  is  as  small  as  possible  to  keep 
the  current  when  running  light,  and  the  displacement  of  phase 
between  current  and  volts,  as  small  as  possible.  The  armature 
is  wound  exactly  like  the  outer  ring.  The  ends  of  the  three  "roups 
of  coils  are  joined  up  "Star  "  fashion.  ( >n  each  ring  rub  brushes 
which  are  connected  to  three  points  in  a  starting  resistance  The 
contact  pieces  corresponding  to  the  resistances  are  arranged  in  an 
arc.  Three  brushes,  joined  together  and  placed  at  120  "from  one 
another,  join  the  resistances  in  "Star"  connections  This  allows 
different  resistances  to  be  cut  in  or  out,  which  are  always  equal 
for  the  three  groups.  ( In  starting  the  whole  resistance  is  put  in 
so  that  the  induced  current  in  the  armature  coils  cannot  become 
too  strong.  As  the  speed  increases  the  resistance  is  gradually  cut 
out.  At  full  load  the  resistance  is  all  cut  out  and  the  armature 
short  circuited.  The  use  of  this  device  allows  the  motors  to  be 
started,  even  under  full  load,  without  influencing  materially  the 
voltage  in  the  conductors.  J 


THE    THREE-WIRE    SYSTEM    AT    ST.    LOUIS.* 

For  three  years  the  three-wire  system  has  been  used  by  the 
I  nion  Power  Compar.y,  of  Portland,  Oregon,  for  supplying  current 
to  the  street  railway  systems  of  that  city.  At  Bangor,  Me. ,  it  has  also 
been  used  three  years.  Although  these  roads  have  been  operating 
with  success  on  the  three-wire  plan  for  so  long  a  time  the  matter 
has  attracted  little  attention  until  recently.  In  October  about  the 
time  of  the  Atlanta  Street  Railway  Convention,  the  General  Elec 
trie  Company  began  to  push  this  system.  Meanwhile,  experiments 
were  being  begun  at  St.  Louis  under  very  unfavourable  conditions 
and  as  these  have  now  terminated  successfully,  an  extended  descrip' 
tion  of  the  work  done  there  will  be  of  special  interest  at  the  present 
time,  when  so  many  street  railway  men  are  watchino-  the  three 
wire  system,  with  a  view  to  its  possible  adoption. 

As  no  less  than  two  prominent  street  railway  men  have  asked  the 
writer  "  where  the  third  wire  comes  in,"  it  may  be  well  to  preface 
this  description  with  a  short  explanation  of  the  principles  of  the 
system  The  term  "  three-wire  "  does  not  mean  that  more  than 
one  trolley  wire  is  used.  It  refers  simply  to  the  manner  of  con- 
necting the  generators  to  the  trolley  feeders.  Not  even  an  expert 
could  tell  whether  a  road  was  being  operated  on  the  three-wire 
plan  by  simply  looking  at  the  overhead  lines.  The  connections  for 
the  three-wire  system  are  made  as  shown  in  Fig.  1  The  trolley 
wire  is  divided  into  sections.  The  positive  poles  of  half  the 
generators  running  in  the  station  are  connected  to  a  part  of  the 
sections  and  the  negative  poles  of  the  remaining  generators  are 
connected  to  the  remaining  sections.  The  positive  poles  of  half  the 
generators  are  connected  to  track  and  ground,  and  the  negative  poles 
of  the  other  half  to  track  and  ground.  This  practically  puts  the  two 
generators  in  series  with  one  another.  The  trolley  wire  sections 
are  so  arranged  that  about  the  same  number  of  cars  are  on  the 
positive  and  negative  sections.     The  system  is  then  » i„  bals 

In  fig.  1  two  generators  are   pulling  two  cars.     The  current  ,a 

out  through  the  positive  feeder  and  trolley,  through  the  car  to°the 
ground,  along  the  track  to  the  car  on  the  other  section,  and  throuah 
that  car  back  to  the  powerhouse  and  to  tho  generators  If  the 
ear  on  one  section  is  stopped,  the  system  is  out  of  balance,  and  the 

'Abstract  from  Street  /.'<<      ay  /.' 


current  from  the  other  returns  to  the  powei  I .,  through  the  rails 

and  ground,  as  in  the  ordinary  ,» „     ,  „,„      , 

^f^*cI„th^iarg?nUmier°1  "".tkbal between  The 

two  aides  can  be  kept,  so  that  very  little  returns  ^roueh  the 

E^!    r°m  P?OTentine  deVlysis,  the  sv 
sltt,   S    ill  "g  lnr  copper,  as  it  is  practically  a  1,00 

system,  and  the  amount  of  copper  required  varies  inversely  as  the 
square  of  the  voltage.  Hence,  theoretically,  only 
much  copper  is  necessary  to  transmil  ,  given  power  w?th  a  1  von 
loss  as  with  the  600-volt  system.  This,  however,  is  modified  by 
some  practical  considerations,  and  the  matter  of  the  actual  raving 
accomplished  will  be  discussed  later.     The  three-wire  system 


Fig.  1. 

anew  thing.  It  has  been  used  for  years  by  all  the  large  direct 
current  incandescent  lighting  stations.  Its  economy  is  unques- 
tioned. The  only  difficulties  in  applying  it  to  railway  work  are 
the  maintenance  of  the  balance  between  the  positive  and  negative 
sides,  and  the  insulation  between  the  sections,  which  must  be 
strong  enough  to  withstand  the  1,000  volts  pressure. 

The  experiment  at  St.  Louis  was  tried  on  a  portion  of  the  lines 
of  the  Union  Depot  Railroad.  The  work  has  been  under  the  chai  ■■■ 
°l  ™J  °-  <iotsha1''  t,le  well-known  electric  railway  expert,  formerly 
of  Chicago.  To  him  is  duo  the  credit  of  working  out  the  technical 
details  and  pushing  to  success  a  plan  which  met  with  much  opposi- 


te I IjjL. 
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Fio.  2.— Map  of  Down  Town  Loop  Union  Depot  K.lL.st.  Louis.    Operated 
on  the  Three-wire  System, 
'  i  1 1 1 1  Positive  Trolley,  Negative  Trolley,  Othei 

tion  on  the  part  of  local  experts,     lie  has  proved  the    oundness 

of  his  judgment  in  advocating  the  system.  John  Scullin,  president, 
and  Barry  Scullin,  general  manager  of  the  Union  Depot  Railroad, 

also   deserve   the    thanks    of   the    other   street    railway  men   0 

' >>"'y  for  giving  the  system  a  trial  in  spite. if  the  assurances  they 

received  from  certain  electricians  thai   it  would  bum  out  die  entire 
station  and  bankrupt  the  company. 

The  portion  of  the  road  selected  on  which  to  try  the  experiment 
was  the  down  town  loop  comprising  five  miles  of  single  track.  This 
is  the  part  on  which  there  is  the  heaviest  traffic  ami  on  account  of 
its  many  curves  and  crossings  is  the  most  difficult  to  successfully 
operate  on  the  three-wire  plan.     It  was  admitted  beforehand  that 
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if  the  loop  could  be  operated  in  this  way  there  would  be  no  diffi- 
culty on  the  rest  of  the  system.  Another  reason  for  making  the 
change  on  this  part  of  the  road  was  that  there  was  a  heavy  drop  in 
voltage  on  that  portion.  Fig.  2  shows  the  lines  now  operated  on 
the  three-wire  plan.  The  plain  lines  are  the  negative  trolley  wire 
sections,  the  crossed  lines  are  the  positive  trolley  wire  sections,  and 
the  dotted  lines  are  the  lines  of  other  roads  which  are,  of  course, 
positive.  It  will  be  seen  that  in  general  the  policy  has  been  pur- 
sued of  making  the  wire  over  one  track  positive  and  the  other 
negative.  At  the  branch  off  curves  either  the  positive  or  negative 
wire  is  insulated  by  section  insulators  from  the  curve,  so  that  the 
entire  special  overhead  work  at  a  curve  is  either  positive  or  nega- 
tive. After  the  curve  is  passed  another  section  insulator  is  put  in 
and  the  different  polarity  of  wires  resumed.  This  is  well  illustrated 
by  Fig.  6,  which  shows  in  detail  the  work  at  Ninth  and  Pine-streets. 
Fig.  4  shows  another  piece  of  special  work  at  Clark-avenue  and 
Twelfth  street,  and  Fig.  5  one  at  Pine  and  Twelfth-streets.    Fig.  :)  is 


Figs.  3,  4,  5,  and  6. 

most  interesting  of  all,  however,  as  it  shows  thirteen  overhead 
crossings  with  other  roads.  <  >f  these,  seven  are  on  the  negative 
wire,  so  that  there  is  1,000  volts  difference  between  the  wires.  <  »n 
Washington-street  the  trolley  wires  of  two  other  companies  are  run, 
paralleling  each  other,  and  about  a  foot  apart.  They  cross  the 
negative  trolley  at  Broadway. 

Preparations  were  begun  for  the  change  about  September  1,  18^4, 
and  the  three-wire  system  was  first  put  in  operation  about  Octo- 
ber 1st.  Owing  to  changes  that  were  being  made  in  the  station, 
the  three-wire  system  could  not  be  operated  continuously  until 
about  seven  weeks  ago.  Since  then,  according  to  Mr.  Gotshall, 
the  three-wire  system  has  been  in  continuous  operation,  and  there 
has  been  only  one  emergency  call  on  the  three-wire  portion.  This 
was  caused  by  the  breaking  of  a  crossing  by  a  trolley  pole  which 
flew  off.  The  three-wire  system  has  not  caused  the  shutting  down 
of  any  portion  of  the  road,  even  during  the  experimental  period, 
because,  in  case  of  a  short  circuit  between  positive  and  negative 


modified  by  putting  a  wedge  of  hard  fibre  in  the  opening  over  the 
centre  bolt  (Fig.  7).  A  cap  is  also  put  over  the  wire  after  it  is  put 
in  the  groove,  so  that  it  is  enclosed  in  a  water-tight  case  the  length 
of  the  crossing.  Before  the  wedge  »  as  pul  over  the  bolt  head,  dirt 
or  moisture  would  sometimes  strike  an  arc  across  the  jin.  air  space 
between  wire  and  bolt  head,  and  a  burned  out  crossing  would  re- 
sult. The  crossings  have  ten  inches  of  hard  fibre  between  metal 
contacts. 

Another  important  point  is  the  method  of  tapping  in  from  feed 
wire  to  trolley  wire.  It  often  happens  that  the  positive  feed  wire 
will  be  on  the  opposite  side  of  the  street  from  the  positive  trolley 
wire.  It  is,  therefore,  necessary  to  keep  the  tapping-in  wire 
thoroughly  clear  of  the  trolley  wire  of  opposite  potential  which  it 
crosses.  This  was  finally  successfully  accomplished  by  making  the 
trolley  clip  with  a  special  piece  into  which  the  wire  could  be  sol- 
dered and  run  directly  across  to  the  feed  wire  on  the  pole.  Making 
the  span  wire  a  feud  tap,  and  trying  to  insulate  one  of  the  trolley 
wires  from  it,  was  found  to  be  impracticable,  because  there  must  be 
1,000  volts  between  the  trolley  and  the  span  wire. 

Aside  from  the  problem  of  insulation,  which  has  been  success- 
fully solved  in  the  manner  described,  the  maintenance  of  the 
balance  is  the  principal  question.  This  is  a  matter  that  cannot  be 
decided  in  a  general  way  to  cover  all  cases.  There  are  two  methods 
of  dividing  a  line  to  maintain  a  balance.  One  is  to  make  one  track 
positive  and  the  other  negative.  This  will  keep  the  balance  as  long 
as  the  cars  are  not  bunched  and  the  traffic  is  not  too  much  on  one 
side.  The  other  method  is  to  divide  the  line  up  into  short  sections, 
and  make  alternate  sections  positive  and  negative.  This  will  keep 
the  balance  better  under  all  circumstances,  but  it  is  not  desirable 
to  cut  up  the  line  so  much.  A  combination  of  these  two  methods, 
with  plenty  of  common  sense  and  judgment,  will  give  the  best 
results.  The  arrangement  of  the  switchboard  with  the  three-wire 
system  may  be  such  as  to  permit  any  arrangement  of  feeders  or 
generators.  It  should  be  possible  to  put  any  generator  on  either 
side  of  the  circuit.  Otherwise  it  is  necessary  to  set  aside  half  of 
the  generators  to  permanently  operate  one  side  and  half  on  the 
other  side.  In  case  of  an  unusual  number  of  breakdowns  on  one 
side  the  service  would  be  seriously  impaired,  as  it  would  not  be 
possible  to  bring  all  the  idle  generators  into  service.  There- 
fore it  should  be  possible  to  put  any  generator  on  either  side,  and 
to  do  this  it  is  only  necessary  to  put  a  double  throw  three-pole 
switch  in  place  of  the  usual  single  throw  three-pole  generator 
switch.  Throwing  the  switch  one  way  would  connect  the  posi- 
tive pole  of  the  generator  to  the  positive  trolley  bus  bar,  and  the 
negative  pole  to  the  grounded  bus  as  in  usual  practice.  Throwing 
it  the  other  way  would  connect  the  positive  pole  of  the  generator 
to  the  grounded  bus  and  the  negative  to  the  negative  trolley  bus. 
At  the  feeder  board  each  feeder  or  group  of  feeders  supplying  a 
section  should  have  a  double-throw  single-pole  switch  in  place  of 
the  single-throw  single-pole  switch  now  used,  so  that  a  section  can 
be  thrown  either  on  the  positive  or  negative  side.  This  is  im- 
portant for  two  reasons.  In  the  first  place,  it  obviates  shutting 
shutting  down  a  section  when  the  insulation  between  sections  or  at 


Fro.  7.— Crossiuge  used  with  Three  wire  Sj  te 


sections,  it  is  only  necessary  to  throw  a  switch  at  the  station  and 
resume  operation  on  the  twn-wiro  plan  until  thedefect  can  be  fixed. 
The  mtIioii  is  being  operated  now  with  eight  62-kilowatt  Thomson- 
Bouston  generators  four  on  each  side.  The  only  expense  for 
materia]  in  the  station  in  making  the  change  was  the  co  I  of  two 
pole  switches  and  500ft.  of  0000  feeder  wire.     The  practical 

advantage  gained    lias  been   a   gr<  Ql   in  tl"1  vol 

the  down  loop,  which  is  two  miles  from  the  power  station.     The 

apeed     was    formerly    slow    and    the    lighl    bad,    but    there    is    now 

evidence  of  very  little  drop  in  i"  ! 

[n  the  course  of  experiments  il   did  not  take  Mr.  Gotshall  long 
to  find  out  that  the  ordinary  forms  of  se  rand  crossing 

will  not.  withstand  1,000  poll    in  all  kind    ol   weather,  ami. 

lifications  »■  re  del  i  ted  a  Inch    erved   I  he  put  post 

«ell.     The  form  of  section  insulator  adopted  is  simply  a  slab  of 
hard  fibre,  with  lOin.  between  con  "1  of  the  usual  5in. 

I  oi    cro     mi's   the  ordinary   swivel   DrOflrillg,  m   wlneli    I  lie   wire  on 

iiP.  dead    ide  runs  in  a  groove  along  the  top  of  the  hard  fibre,  is 


crossings    breaks   down.       When    this   occurs,    the   section    can    be 
thrown   in    on    the   other  side   until    the  msiil.it  i,  n  is  repaired.       In 

t],,    second    place,   it    is  easier  to  maintain  a  balance  when  the 

sections   can    lie    thrown   c >n  either  side.       In    case    it    is    found    that 

the  balance  is  not  good,  it  is  onlya  matter  of  a  few  scon, is  to 
hanging  the  polaritj  of  some  of  the  sections.  Thus 
the  traffic  "ill  be  heaviest  on  the  ingoing  tracks  in  the  morning  and 
in  the  evening  Tins  can  all  be  provided  for  by 
the  double-throw  feeder  switches.  Main  ammetera  should  be  put 
in  both  the  positive  and  negative  bus  bus.  bo  thai  the  balani 
be  determined  al  a    'nice. 

The  principal  objection  now  raised  againsl  thi  three  wire  system 

is  thai  ii  always  requires  thi  terators, 

and  where,  as  in  the  most   recenl  modern  practice,  there  are  only  a 

,n  ,,  pofl  at  st  .Hon.  u   is  n  proportion  the 

the  load   to  be  I  iken  care  of.     There  is  some 

to  this  objection,  bul   on  very  lighl   loads,  as  for  running 

owl   car     during    the   night,    the    sections   can    all    be   switched 
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on  to  one  Bide  of  Ihe  circuit,  and  one  small  generator  can 
operate  the  road  on  the  two-wire  Bystem.  The  fall  of  voltage 
would  no(  be  much  with  alight  traffic.  Hence  the  above  objection 
would  not  have  as  much  weight  as  would  at  first  appear. 

Now  aa  to  the  saving  in  copper.  The  installation  of  the  three- 
wiie  system  on  a  road  already  installed  has  the  practical  effect  of 
eliminating  the  drop  of  potential,  and  consequent  loss  of  energy  in 
the  ground  return.  This  is  ■  1 1  the  supposition  that  the  same 
amount  of  copper  is  used  for  trolley  feeders  as  was  used  with  the 
t  h.i  w  ire  m  sti ■m.  There  ure  several  wajsnf  arriving  mathemati- 
cally at  this  result.  Perhaps  the  must  simple  conception  of  it  is 
as  follows  :  When  the  t  wo- w  ire  is  changed  to  a  three- wire  system, 
it  takes  only  one-half  the  former  current  to  move  a  given  num- 
ber of  cars,  owing  to  the  doubled  voltage.  At  the  same  time  the 
feed  wire  is  divided  between  the  two  sides  of  the  circuit,  so  that, 
there  is  only  half  the  cri  ss  section  of  copper  to  carry  the  current, 
hence  the  loss  in  the  trolley  feeders  will  be  exactly  the  sime  as 
before  ;  but  as  the  overhead  lines  are  carrying  all  the  current, 
there  is  no  loss  in  the  ground  return.  Certain  engineers  no « 
advocate  putting  as  much  copper  in  the  return  as  in  the  trolley 
feeders.  On  this  theory  only  about,  one-third  as  much  copper  is 
m  oded  to  wire  a  road  for  a  given  loss  as  with  the  two- wire 
The  amount  of  copper  required  to  transmit  a  certain  amount  of 
energy  a  given  distance  at  a  given  loss  varies  inversely  as  the 
square  of  the  volt  ge,  hence  one-fourth  the  copper  is  necessary  on 
a  1,000-volt  system  that  would  be  necessary  with  500  volts  How- 
ever, the  neutral  or  ground  circuit  must  have  a  sufficient  capacity 
to  carry  some  current  when  the  system  is  not  in  balance,  and  hence 
the  amount  of  copper  will  be  brought  up  to  about  one-third  that 
necessary  on  the  two-wire  plan.  This.it  must  be  remembered,  is 
on  the  assumption  that  a  road  is  going  t  >  put  as  much  copper  in  its 
return  as  in  its  trolley  feeders— a  condition  of  affairs  that  hardly 
ever  exists.  In  average  practical  every  day  electric  railway  work 
the  three-wire  system  simply  saves  the  loss  in  the  ground  return, 
whatever  that  loss  is,  and  enables  a  road  to  operate  economically 
with,  ut  putting  as  much  money  in  a  ground  return  as  would  other- 
wise be  necessary.  The  ground  return,  however,  can  not  be 
entirely  neglected  with  this  system,  as  the  track  is  the  neutral  wire 
and  must  carry  considerable  current  for  short  distances  from  the 
cars  on  positive  sections  to  the  cars  on  negative  sections. 


The  Telephone  Agreement  Agitation. — At  Tuesday's  meet- 
ing of  the  London  County  Council  tbe  Highways  Committee 
reported  the  result  of  their  recent  deputation  to  the  Postmaster- 
General.  The  Committee  thought  that  every  eftbrt  should  be 
made  to  obtain  some  modifications  of  the  agreement  before  it 
was  finally  ratified,  and  recommended  that  the  London  mem- 
bers of  Parliament  should  be  requested  to  ask  for  a  Select 
Committee  of  the  House  of  Commons  to  make  full  inquiry  into 
the  question,  and  the  relation  of  this  agreement  to  the  powers 
and  duties  of  municipal  authorities  in  Loudon  and  elsewhere. 
Mr.  Beachcrofl  said  he  would  move  as  an  amendment  that  the 
words  after  "National  Telephone  Company"  be  omitted.  He 
was  surprised  that  the  Committee  should  have  inserted  these 
words  at  all  after  the  information  that  had  been  given  them 
when  they  waited  on  the  Postmaster-General.  Mr.  Doubleday 
thought  the  telephone  would  be  quite  as  useful  to  the  people 
as  the  telegraph.      It  was  merely  a  question  of  expense.     The 

amendment  was  lost,  and  the  recommendation  agreed  to. On 

Monday,  deputations  from  Edinburgh,  Glasgow,  and  Aberdeen 
on  the  subject  of  grantiug  telephone  licenses  to  municipalities 
waited  on  Mr.  Arnold  Morley.  His  reply  gave  great  umbrage, 
and  Sir  Charles  Cameron  immediately  issued  c'rculars  inviting 
h  n.  gentlemen  interested  in  the  question  (without  distinction 
of  party)  to  assemble  in  one  of  the  committee  rooms  on  Wed- 
nesday to  consider  what  further  action  should  be  taken. 
At  this  meeting  a  very  strong  opinion  was  generally  expressed 
against  the  establishment  of  any  telephone  monopoly  other  than 
a  Government  monopoly,  and  the  following  resolutions  were,  on 
the  motion  of  Sir  John  Leng,  adopted  : — (1)  That  this  meeting 
of  Scottish  members  declares  itself  strongly  opposed  to  either 
the  direct  or  indirect  establishment  of  any  monopoly,  other  than 
a  Government  monopoly,  of  the  Telephone  Service.  (2)  That 
this  meeting  resolves  to  urge  upon  the  Postmaster  General  tbe 
importance  of  granting  to  Municipal  (Corporations  or  local 
authorities  applying  for  them,  licences  to  establish  telephonic 
exchanges  within  their  municipalities.  A  deputation,  consisting 
of  Sir  Charles  Cameron,  Sir  John  Leng,  Mr.  Paul,  Mr.  llaird, 
and  Mr.  Cochrane,  was  appointed  for  the  purpose  of  conveying 
the  views  of  the  meeting  to  the  Postmaster  General. 


THE  BROOKLYN  TROLLEY  STRIKE. 

From  last  week's  letter  of  our  New  York  correspondent,  and 
from  later  cablegrams,  it  would  si  em  as  if  the  strike  of  the  motor 
men  on  the  principal  trolley  lines  in  Brooklyn  has  come  to  an  end, 
and,  judging  by  a  sketch  from  the  Street  Railway  Gazette,  which  we 
reproduce,  it  was  evidently  about  time  that  the  strike  was  settled 
on.-  way  or  the  other.  This  strike  at  Brooklyn  has  brought  out  a 
weak  feature  of  the  trolley  system  ;  namely,  the  ease  with  which  the 
servce  can  be  interrupt.'. I  by  a  little  judicious  wire-cutting  or  short- 
circuiting.  The  Brooklyn  feeders  appear  to  have  been  run  over- 
head ;  but  the  present  tendency,  even  in  the  States,  is  to  place 


these  underground,  and  this  would,  of  course,  render  their  inter- 
ruption somewhat  more  difficult.  The  trolley  wire  will,  however, 
still  be  theie.  If  strikes,  accompanied  by  injury  to  life  and  pro- 
perty, are  to  be  accepted  as  inevitable  incidents  in  the  progress  of 
our  existing  industrial  civilisation,  the  comparative  ease  with  whi.  h 
a  trolley  line  can  be  "  tied  up  "  will  have  in  future  to  be  accept)  d  ;u 
oneof  its  admitted  defects. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


(TO-DAY)  FRIDAY,  February  15th. 

Institution  of  Junior  ENGINEERS. 
S  p.m.     Meeting    at    the  Westminster  Palace    Hotel.     The 
following  Paper   will  be  read:  "The  Practical  App  ica- 
tion  of  Alternating-Current  Motors,"  by  W.  J.  Fryer. 

TUESDAY,  February  19th. 

Institution  of  Civil  Engineers. 
8  p.m.     Ordinary   Meeting.      The  following  Paper  will   he 
read  :  "  Plant  for  the  Extraction  of  Gold  by  the  Cyahids 
Process,"  by  ('.  Butters  and  E.  Smart. 

WEDNESDAY,  February  20th. 

Royal  Meteorological  Society. 
7:80  p.m.     Ordinary  Meeting  at  25,  Great  George  street. 

Society  of  Arts. 
8    p.m.     Ordinary    Meeting.      The   following   Paper  will    be 
read:  "Rule  of   the   Road   at   Sea,"  by  Admiral   P.   H. 
i  lolomb. 

Royal  Microscopical  Society. 
8  p  m.     Meeting  at  20,  Hanover  square. 
THURSDAY,  February  21st. 

Institution  op  Electrk  w.  Engineers. 
8  p.m.     Extra   Meeting  at   the  Soeietj  of  Arts,  John-street 
Adelphi.     The  following  Paper  will  be  read  :     "  Propaaa- 
lionof  Magnetism  inIron,"by  Dr.John  Hopkinson,  I'.lt.S. 

FRIDAY,  February  22nd. 

Institi no-,  oi  Electrical  Engineers. 
8  p.m.     Students'    Meeting    at    28.     Victoria    treet.      The 
following    paper   will   be   read:      "The     Efficiei 
]  rynamos  and  Motors  and  their  Measurement,"  bj  E.  C. 
Hoadley. 

Institution   oi    Ci\  Lt   Engln)  I 
,S"  p.m.     Students'     Meeting.     The   following    Paper    will    be 
read  '  ai    ona   and    Gates  foi  ■    and 

1  ■      Tun. -,  '  by  W.  G.  Wales. 

Royal  In-titition. 
i         me       "Atmospheric  Electricity,"  by 
Prof.  A.  Schuster. 

*.*  Particulars  of  meetiDgs  to  be   held   ■■■    Papers  to  be  read  bet' 

Scientific  Societies  .luring  the  ensuing  week   should  reach  us  not  later 
than  Thursday,  6  p.m. 
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UNDERGROUND  ELECTRIC  RAILWAYS  AND  THE 
INVESTING  PUBLIC. 

Home  three  and  a-half  years  ago — that  is  to  say,  in  the 
summer  of  1891 — Parliament  sanctioned  an  electric  under- 
ground railway  scheme  known  as  the  Central  London  Rail- 
wax  .  In  the  following  year  company  promoters,  encouraged 
by  the  Parliamentary  success  of  the  Central  London  Railway, 
hatched  a  big  batch  of  Bills  and  a  Joint  Committee  of  the  two 
Houses  of  Parliament  was  appointed  to  consider  the  general 
principles  upon  which  powers  should  be  granted  to  the 
promoters  of  these  and  any  similar  undertakings  in  the 
future.  On  the  23rd  May  this  Committee  published  its 
report  :  a  report  which  may  without  exaggeration  be  termed 
the  charter  of  electric  underground  railways.  The  Com- 
mittee could  sec  no  reason  why  the  schemes  in  question 
should  not  go  forward  ;  indeed,  the  proposed  lines  would,  in 
its  opinion,  tend  to  relieve  the  crowded  condition  of  the 
London  streets,  and  check  the  congestion  of  our  metropolitan 

population.  The  Committee  was  also  satisfied  as  to  "the 
sufficiency  and  special  adaptability  of  electricity  as  a  motive 
power  for  the  proposed  underground  tubular  railways."  In 
the  result  four  fresh  lines  namely,  the  Waterloo  and  City. 
i.ivni  Northern  and  City,  Waterloo  and  Baker-street,  and  the 
Charing  Cross  and  Sampstead  received  Royal  Assent,  and 
all  that  tin  paternal  blessing  of  a  strong  Committee,  and  the 
readj  sanction  of  a  docile  Legislature  could  do  to  ensure 
an  immediate  commencement  of  a  work  of  admitted 
public  utility  was  thus  done.  London,  however,  still  awaits 
its     electric     railways.      Of  the  live    lines   which  had  received 

,i  i .  x  the  summer  of  1892  only  one,  the  Waterloo  and 
City,  has  reached  the  con  tructivi  tage.  The<  antral  London 
Railway,  the  mosl  importanl  of  them  all  in  many  respects, 
and  the  one  which  bai  been  the  longest  in  the  possession  of 
parliamentary  powers,  hai   nol  u  yel  been  bold  enough  to 
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even  invite  public  subscription,  and  we  may  be  assured  it  is 
not  likely  to  be  encouraged  to  take  this  step  by  the  recent 
failure  of  the  Great  Northern  and  City  line  to  secure  a  modest 
million  and  a-half  from  the  investing  public. 

The  failure  of  the  promoters  of  the  <  rreat  Northren  and 
City  line  to  obtain  sufficient  money  to  go  to  allotment  upon 
is  probably  the  worst  day's  work  as  regards  the  development 
of  heavy  electric  traction  which  has  yet  been  done.  We  feel 
sure  that  the  brief  history  of  electric  railway  enterprise  in  this 
country  is  not  to  blame  for  this  rebuff.  The  record  of  the 
Liverpool  Overhead  Railway  is,  on  the  contrary,  sufficiently 
satisfactory  for  the  most  timorous  investor.  Though  not  yet 
two  years  at  work  it  is  already  paying  2  per  cent.,  and  the 
last  half-year's  accounts  show,  when  compared  with  the  half- 
year  ended  December  81,  1893,  a  40  per  cent,  increase  of 
income,  with  only  a  2.5  per  cent,  increase  of  expenditure. 
Even  the  City  and  South  London  Railway,  a  concern  nearer 
home,  and  more  similar  to  the  proposed  lines,  should  not 
act  as  a  deterrent  to  the  thrifty  investor.  A  dividend 
at  the  rate  of  1J  per  cent,  per  annum  is  certainly  not 
calculated  to  make  one  rich  beyond  the  dreams  of  avarice. 
But  the  line  is  not  doing  badly  for  all  that.  Expenses  are  sta- 
tionary, and  revenue  is  growing ;  slowly  it  is  true,  but  it  may 
well  be,  very  surely.  Locomotive  and  generating  expenses, 
which  started  at  9d.  per  train  mile,  now  stand  at  6d.  And 
then  it  has  to  be  remembered  that  the  company  has  all  along 
been  hampered  by  the  fact  that  it  at  present  starts  from 
nowhere  in  particular,  and  ends — at  King  William-street ; 
as  cramped  a  terminus  as  could  well  be  imagined  and 
approached  by  a  nasty  curve  and  an  ugly  incline,  two  infal- 
lible specifics  for  waste  of  power. 

No  clue  to  the  apparent  public  distrust  of  electric  railway 
enterprise  as  an  investment  being  therefore  afforded  by  the 
financial  history  of  the  only  two  lines  of  the  kind  in  existence, 
to  what  are  we  to  attribute  this  reluctance  to  put  money  into 
electric  railways  ?  It  certainly  is  not  because  money  is  scarce  ; 
it  never  was  more  plentiful.  The  only  reasons  w7e  have  been 
able  to  unearth  is  that  South  African  gold  mines  are  the 
fashion  just  now,  and  that  the  prospectus  of  the  Great 
Northern  and  City  Company  was  not  drawn  up  in  a  clear 
or  attractive  manner.  It  must  be  admitted  that  the  exact 
relations  of  the  Great  Northern  Railway  Company  to  its 
foster-child  and  the  terms  of  its  guarantee  were  a  trifle  com- 
plicated ;  but  the  net  outcome  of  a  careful  perusal  of  the 
prospectus  was  to  inform  the  reader  that  the  electric  railway 
was  to  receive  a  minimum  annual  sum  of  £30,000  from  the 
Great  Northern  Company — a  by  no  means  inappreciable 
contribution  toward-;  a  dividend.  As  to  the  attractiveness 
of  the  prospectus,  it  was  undoubtedly  truthful  and  un- 
commonly sober  as  to  the  future  of  the  undertaking ;  but  it 
was  not  obscure.  Indeed,  the  excellent  nature  of  the  invest- 
ment spoke  for  itself  to  any  investor  of  average  intelligence. 
However,  "  what's  done  is  done  and  there's  an  end  on't." 
The  best  reparation  wThich  can  be  made  by  those  respon- 
sible for  this  unfortunate  mistake  of  inviting  the  Public  to 
subscribe  to  something  safe,  when  that  august  abstraction 
was  seeking  excitement  in  the  South  African  market,  is  to 
induce  the  Great  Northern  Railway  Company  to  follow  the 
good  example  set  by  the  London  and  South -Western  Railway 
Company  in  regard  to  the  Waterloo  and  City  line.  Let  it  ask 
its  own  shareholders  to  subscribe  to  a  concern  which  is  more 
likely  to  pecuniarily  benefit  them  than  anyone  else,  and  let  it 
simply  guarantee  a  modest  minimum  dividend,  instead  of  a 
somewhat  complicated  sliding-scale  payment.  We  may  then 
hope  to  see  this  enterprise  go  forward,  and  thus  help  its 
congeners  to  do  likewise. 


THE   ELECTRIC  ARC. 

BY    HKRTHA    ATRTON, 

(Continued  from  ;».   '/>/.) 

The  sets  of  curves  in  Figs.  7,  8  and  9  (page  .138,  The  Elec- 
trician, January  18th)  were  drawn  by  taking  a  number  of 
vertical  sections  of  the  curves  in  Figs.  4,  5  and  6  (pages  336, 
337).  In  a  similar  way  a  set  of  curves  can  be  drawn  for  each 
of  the  three  pairs  of  carbons  by  taking  a  number  of  horizontal 
sections  of  the  curves  in  Figs.  4,  5  and  6,  and  the  results  so 
obtained  show  the  connection  between  current  and  length  of 
arc  for  various  constant  potential  differences. 

Dealing  with  Fig.  5  in  this  way,  we  obtain  Fig.  17  for  the 
13mm.  cored  positive  carbou  aud  the   11mm.  solid  negative 


Length  o)  Arc  in  Mill,,,,.  •. 
Fig.  17.  -Current  mid  Length  of  Arc  for  various   constant  Potential 
Differences.     Carbons:  Positive,  13mm.  cored  ;  negative,  11mm.  solid. 

carbon  ;  but  it  is  to  be  remembered  that  the  points  on  these 
curves  were  not  obtained  by  keeping  the  potential  difference 
constant  until  the  current  became  constant  for  each  length  of 
arc,  but  by  keeping  the  current  constant  until  the  potential 
difference  became  constant  for  each  length  of  arc.  In  fact, 
current  and  length  of  arc  were  kept  constant,  and  not  potential 
difference  and  length  of  arc.  From  the  curves  in  this  figure  we 
can  see  the  current  that  each  particular  potential  difference 
will  finally  send  through  each  leDgth  of  silent  arc  with  this 
pair  of  carbons,  as  well  as  the  maximum  length  of  silent  arc 
that  can  be  maintained  with  any  given  potential  difference 
between  the  carbons. 

To  obtain  this  maximum  length   for  any  constant  potential 
difference  we  have  merely  to  draw  a   vertical   tangent  to  the 
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corresponding  curve,  and  observe  where  it  cuts  the  axis  of 
length  of  arc.  For  example,  the  vertioal  tangent  to  the  curve 
corresponding  with  a  constant  potential  difference  of  435  volts 
between  the  carbons,  cuts  the  axis  of  length  at  about  2-4  mm. 
Hence,  while  apoteutialdifferenceof  435  volts  can  produce  Asilent 
are  of  any  length  between  1  and  about  2'4  mm.,  it  can  produce 
no  permanent  silent  arc  longer  than  2'4  mm.  with  these  carbons. 

If,  starting  with  a  small  current,  the  potential  difference  be- 
tween the  carbons  be  kept  constant,  and  the  arc  gradually 
lengthened,  the  current  will  gradually  increase  until  a  certain 
value  is  arrived  at  when  either  the  current  begins  to  decrease, 
or  the  arc  becomes  unstable;  for  example,  with  the  constant 
potential  difference  of  48'5  volts  this  happens  with  a  current 
of  about  32  amperes  if  the  current  has  been  kept  at  a  fixed 
value  for  some  time  for  each  length  of  arc. 

When  the  constant  potential  difference  is  less  than  about 
46  volts  the  curves  in  Fig.  17  bend  back  before  the  condition  of 
instability  is  reached,  so  that  for  some  lengths  of  silent  arc  there 
are  two  very  different  currents  permanently  produced  with  thesame 
potential  difference.  For  example,  with  the  constant  potential 
difference  of  45  volts  a  current  of  about  15  or  of  30  amperes  may 
pass  and  maintain  a  silent  arc  of  3mm.  With  a  constant 
potential  difference  of  43-5  volts  a  silent  arc  of  2mm.  can  be 
produced  with  a  current  of  about  8-8  or  28  amperes,  and  a 
constant  potential  difference  of  41-5  volts  will  send  a  current 
of  about  2'8  or  of  23  amperes  silent///  through  an  arc  of  lmm. 

For  a  constant  potential  difference  of  48'5  volts,  on  the  con- 
trary, there  is  only  one  current  that  will  pass  silently  for  each 
length  of  arc  and  remain  constant,  this  current  being  about 
4'5  amperes  when  the  arc  is  2mm.  long,  about  7-5  amperes 
when  it  is  3mm.,  about  12  amperes  for  a  4mm.  arc,  and  about 
32  amperes  when  the  arc  is  lengthened  to  5mm. 

The  arc  now  becomes  unstable,  and  the  curve  shifts  sideways, 
and  continues  as  a  vertical  straight  line  for  a  much  longer 
hissing  arc. 

As  no  results  obtained  with  hissing  arcs  are  given  on  the 
curves  in  Fig.  5,  from  which  the  curves  in  Fig.  17  have  been 
derived,  a  dotted  curve  aaabbb  (Fig.  17),  derived  in  the 
same  way  by  taking  horizontal  sections  of  the  curves  in  Fig.  C, 
is  given  to  illustrate  what  happens  when  hissing  takes  place. 

The  carbons  used  in  this  case  were  a  9mm.  cored  positive 
and  an  8mm.  solid  negative,  and  the  constant  potential  differ- 
ence taken  was  492  volts  ;  a  a  a  represents  the  curve  connect- 
ing current  with  length  of  arc  for  this  potential  difference  for 
the  silent  arc,  b  b  b  the  same  thing  for  the  hissing  arc.  There  is 
a  gap  between  the  two,  showing  the  lengths  of  arc  for  which 
the  given  potential  difference  of  49'2  volts  would  send  no  cur- 
rent at  all  through  the  arc.  A  dotted  line  bridges  over  this 
fjap,  simply  for  the  sake  of  showing  the  connection  between 
the  two  parts  of  the  curve  ;  but  it  is  not  meant  to  represent 
any  relation  between  current  and  length  of  arc,  since  there  is  no 
current  which  will  flow  permanently  through  lengths  of  arc  be- 
tween 4mm.  and  8mm.  with  a  potential  difference  of  49'2  volts. 

From  the  curves  in  Fig.  17  it  follows  that  when  the  potential 
difference  is  kept  constant  at,  say,  4G'5  volts  and  the  arc  is 
lengthened  from  Lmm.  to  5mm.  the  current  increases  in  value; 
whereas  when  it  is  kepi  at  about  I  1  volts  a  wide  range  of  cur- 
rent can  1 btained  with  the  same  length  of  arc,  and,  lastly, 

that  when  the  constant  value  of  the  potential  difference  is, 
say,   I L-5  volts  lengthening  the  are  diminishes  the  current. 

These  facts  have  been  already  stated  in  connection  with  the 
curves  in  Fig.  >  (p.  337,  Th*  Electi  ician  for  January  L8th),  From 
which  the  curves  in  Fig.  17  have  been  deduced.  But  it 
ippeared  to  me  o  astonishing,  as  well  as  novel,  that  a  change 
in  Me  i"ii  tant  value  of  the  potential  difference  from,  say,  16 
to  41  volts  sliouM  entirely  alter  the  way  in  which  the  current 
varied  with  length  of  arc,  inr.rca  ring  in  the  former  case  with  the 
lengthening  of  the    ire,    tud   ri  imj  in  the  latter,   that    1 

thought   it,  worl li  « hili    i  bj  a<    nail] 

menting  on  arcs  with  various  constant  potential 

The  experiments  were  tried  in  two  ways  (1)  the  potential 
difference  was  kepi  constant  i>\  using  accumulators  with  no 
external  resistance  beyond  that   ol   thi  t  dynamo  was 

used,  and  the  potential  difference  between  the  ends  of  the 
i  irbons  was  kept  constant  by  means  of  a  wide  range  of  external 
resistance. 


With  the  dynamo,  a  constant  potential  differenoeof  55  volts  was 
maintained  between  the  ends  of  the  carbons  in  the  following 
way  : — The  arc  was  struck  with  a  lirge  amount  of  resistance 
in  circuit,  the  carbons  were  then  separated  to  the  desired  extent, 
the  resistance  being  altered  meantime  until  a  potential  differ- 
ence of  55  volts  was  obtained  ;  then  the  arc  was  kept  at  the 
given  length  for  some  time,  and  the  potential  difference  kept  at 
55  volts  by  means  of  the  external  resistance,  until  the  current 
appeared  to  have  reached  its  steady  value,  when  the  reading 
was  taken.  The  carbons  used  were  13mm.  cored  positive,  and 
11mm.  solid  negative. 

It  was  found  that  a  current  of  2  7  amperes  could  be  main- 
tained steadily  flowing  through  an  arc  of  2mm.,  with  55  volts 
potential  difference';  a  current  of  3-3  amperes  would  flow  steadily 
through  an  arc  of  3mm.,  and  that  the  current  that  could  be 
maintained  permanently  flowing  through  the  arc  increased 
steadily  as  the  length  of  the  arc  was  increased,  thus  proving 
that  the  curves  for  constant  potential  differences  of  46 "5  volts 
and  upwards  on  Fig.  17  were  correct  in  character. 

The  next  thing  to  prove  was  that  various  steady  currents 
could  be  produced  with  one  constant  potential  difference  and 
length  of  arc  ;  but  as  there  is  only  one  potential  difference 
and  length  of  arc  for  which  this  is  the  case  with  given  carbons, 
and  as  the  time  at  my  disposal  was  very  short,  I  did  not  at- 
tempt this. 

The  third  problem,  Does  the  current  sometimes  decrease  as 
the  length  of  arc  is  increased  with  short  arcs  and  large  steady 
curreuts  1  was  tried  with  the  dynamos  and  external  resistance 
in  the  same  way  as  before,  and  an  answer  was  obtained  in  the 
affirmative.  It  was  found  that  with  a  constant  potential  differ- 
ence of  42'5  volts  a  current  of  22  amperes  could  be  maintained 
steadily  flowing  through  an  arc  of  T3mm.,  while  a  current  of 
19 '5  amiseres  only  would  flow  permanently  through  an  arc  of 
l"5mm.  Thus,  since  it  has  been  shown  experimentally  that 
with  certain  constant  potential  differences  the  current  increases 
as  the  arc  is  lengthened,  and  that  with  other  constant  potential 
differences  the  current  increases  as  the  arc  is  shortened,  it  is 
evident  that  there  must  be  an  intermediate  constant  potential 
difference  which  will  permanently  maintain  many  different  cur- 
rents with  the  same  length  of  arc  ;  therefore,  all  the  three 
cases  suggested  by  the  curves  in  Fig.  17  are  evidently  correct. 

These  experiments,  in  which  the  potential  difference  aud 
length  of  arc  are  kept  constant  and  the  current  allowed 
to  vary,  are  very  difficult  to  carry  out,  because  each 
potential  difference  will  only  send  a  current  permanently 
through  certain  lengths  of  arc,  and  if  you  happen  to  hit 
upon  a  length  of  arc  to  which  the  potential  difference 
you  are  trying  does  not  belong,  you  may  have  all  your  pains 
for  nothing.  It  may  take  an  hour  to  find  out  that,  although 
you  are  sending  a  current  through  the  given  length  of  arc  with 
the  fixed  potential  difference  all  the  time,  yet  that  current  will 
not  remain  constant  but  will  change  continually.  Finally,  if  the 
current  is  increasing,  it  rushes  up  rapidly,  and  the  cut-outgoes 
when  the  potential  difference  is  maintained  constant  by  means 
of  accumulators  with  no  interposed  resistance.  Or  if,  to  pre- 
vent this  occurring,  you  endeavour  to  maintain  the  potential 
difference  between  the  carbons  constant  by  means  of  a  dynamo 
with  interposed  resistance,  the  arc  suddenly  hisses  and  the 
potential  difference  falls  in  spite  of  all  attempts  to  prevent  it 
by  rapidly  adjusting  the  interposed  resistance.  If,  on  the  other 
hand,  the  current  is  decreasing,  the  arc  tinkers  and  goes  out. 

The  further  consideration,  therefore,  of  these  experiments, 
and  the  new  facts  they  have  brought  to  light  belong  to  the 
Subject  Of  tin  lie  arc.   which  is  begun  later  on 

in  this  article. 

The  curves  in  Fig.  L 8  connect  the  apparent  resistance  of  the 
arc  with  length  of  arc  for  various  constant  potential  differ- 
just  as  the  ourves  on  Figs.  13,  1  I,  and  15,  conneot  the 
apparent  resistance  of  the  arc  with  length  of  arc  for  various 
constant  currents.  The  carbons  used  for  these  particular 
curves  were  L3mm.  cored  positive  and  l  Lmm,  solid  negative. 

It  has  already  been  shown  (p.  338,  Th  Electrician,  January 
isiiii  that  with  a  constant  potential  difference  the  apparent 
resistance  of  the  silent  tire  diminishes  :is  the  arc  lengthens; 
bul  the  curves  in  Fig,  L8  show  something  more,  namely,  that 

as    the   arc   gets    nearer    and    nearer   to   the   hissing   point    the 
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apparent  resistance  approaches  a  constant,  which,  for  these 
carbons,  is  about  1  G  ohms.  For  the  lowest  point  on  each  of 
the  curves,  except  that  for  a  potential  difference  of  53  5  volts, 
gives  the  apparent  resistance  of  the  arc  when  it  is  near  hissing, 
and  these  points  are  all  evidently  very  nearly  in  a  straight  line. 
We  have  therefore  apparently  this  very  important  law — the 
apparent  lesistana  ofthearc  when  it  is  on  tin  point  of  hissing 
is  a  constant  for  giv  n  carbons,  and  independent  of  the  length  of 

The  following  table  is  taken  from  the  curves  on  Fig.  G,  and 
shows  that  the  apparent  resistance  of  the  arc  at  the  hissing 
point  for  those   carbous — namely,    9mm.   cored    positive    and 


Length  of  An-  in  Millimetres, 

l'i<  -  18.— Apparent  Resistance  and  Length  of  Are  for  various  constant 

Potential  Differences.     Carbons:  Positive,  13mm. cored  ;  negative,  11mm. 

8mm.  solid  negative — is  for  each  length  of  arc  about  2-5  to 
2 '8  ohms,  which  is  very  fairly  constant,  considering  how 
difficult  it  is  to  determine  the  exact  maximum  current  that  will 
flow  silently  through  an  arc  of  given  length. 

Table  VII. — Carbons:  Positive  9mm.  cored;  Negative  8mm.  solid. 
Arc  bordering  on  Jii 


Length  of  are  in 

millimetres. 

Potential 
difference 
in  volts. 

in  i  rut    in 
!"jres. 

Apparent 

resistance  of  are 

in  ohms. 

0 

0-5 

1 

2 

3 

4 

5 

8 

38-6 
40-5 
430 
440 
46-0 
482 
510 
555 

15-5 
14-5 
156 
15-6 
17-5 
190 
19-5 
220 

2'50 
280 
275 
282 
2-63 
2-54 
2-61 
2-52 

Again,  taking  the  only  hissing  points  that  are  given  on 
Fig.  4  for  an  18mm.  cored  positive  carbon  and  a  15mm.  solid 
negative,  and  dividing  the  difference  of  potentials  of  each  of 
these  points  by  the  corresponding  current,  we  find  that  for 
these  carbons  the  apparent  resistance  of  the  arc  when  it  is 
about  to  hiss  is  approximately  1  ohm. 

Comparing,  then,  the  apparent  resistances  of  the  arc  when 
about  to  hiss  for  the  three  sets  of  carbons,  it  is  evident  thai 
this  resistance  is  greater  the  smaller  the  carbons. 


In  all  the  curves  hitherto  discussed  each  point  was  obtained 
by  keeping  the  length  of  arc  and  current  constant  (the  latter 
by  means  of  an  external  resistance  that  could  be  varied  at  will) 
for  ;i  sufficient  length  of  time  for  the  carbons  to  have  taken 
their  final  shape  for  that  particular  current  and  length  of  arc 
before  each  observation  was  recorded.  But  when  these  experi- 
ments were  first  started,  at  the  beginning  of  1890,  it  was  not 
even  known  that  such  a  period  of  waiting  was  required,  and 
consequently  it  was  found  that  a  given  current  could  be  sent 
through  an  arc  of  given  length  by  many  different  potential 
differences,  and  that  no  set  of  experiments  made  one  day  could 
be  repeated  the  next. 

In  the  earlier  experiments  a  reading  was  taken  soon  after  the 
current  had  been  brought  to  the  desired  value ;  hence  the 
curves  connecting  potential  difference  with  current  for  a  con- 
stant length  of  arc  were  too  steep.  For  example,  with  both 
positive  and  negative  carbons  cored,  and  both  13mm.  in 
diameter,  the  early  curves  show  that  when  the  arc  had  a  con- 
stant length  of  5mm.  the  potential  difference  fell  from  59  volts 
for  a  current  of  4  amperes  to  24  volts  for  a  current  of  30 
amperes;  that  is,  it  was  diminished  by  35  volts.  Whereas,  in 
the  later  experiments  with  a  13mm.  cored  positive  carbon  and 
an  1 1mm.  solid  negative,  the  results  of  which  have  been  used  to 
obtain  the  curves  in  Fig.  5  (p.  337,  The  Electrician,  January 
18th),  the  potential  difference  fell  from  605  to  48-8  volts,  so 
that  it  was  diminished  by  only  11*7  volts  for  the  same  change 
in  current  with  the  same  length  of  arc. 
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Fig.  19. — 18mm.  cored  carbons.  Are  not  allowed  to  go  out  during  the 
5   bourn'   run.     Termination   of  experiment  due   to   wasting   of  carbons. 

Arc    at    a    constant  length  of    4mm.       Current    increasing, ^ 

Current  decreasing,  -  -  -  -^-  -  -  -  Latter  half  of  curve  6  is  dotted 
owing  to  the  length  of  arc  being  indeterminate.  This  was  due  to  ine- 
quality in  the  carbons. 

The  first  step  in  advance  was  made  by  keeping  each  new 
current  flowing  for  a  certain  minimum  time  before  taking  the 
observations.  This  resulted  in  making  the  curves  connecting 
potential  difference  with  current  for  a  given  length  of  arc 
much  flatter,  and  not  quite  so  widely  different  with  different 
sets  of  experiments ;  but  it  was  still  found  that  the  curves  for 
values  of  current  ascending  and  those  for  values  of  current 
descending  were  different. 

Fig.  19  is  one  of  the  curves  drawn  during  this  series  of 
experiments  made  in  1890,  when  it  had  been  found  that 
allowing  a  certain  time  to  elapse  before  the  reading  was  taken 
after  the  current  had  been  altered  made  the  readings  for 
ascending  and  descending  current  more  nearly  equal,  and  also 
made  the  curve  connecting  potential  difference  with  current 
for  a  given  length  of  arc  less  steep.  It  was  also  found  that, 
if  the  whole  series  of  readings  could  be  taken  without  the  arc 
going  out,  better  results  were  obtained  ;  therefore,  during  the 
five  hours  occupied  by  the  experiments  from  which  Fig.  19  was 
taken  the  arc  was  never  extinguished. 

A  large  number  of  experiments  were  now  carried  out,  each 
of  which  occupied  the  greater  part  of  a  day,  as  the  current, 
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which  was  made  to  slowly  vary  backwards  and  forwards  between 
two  limits,  was  never  stopped,  nor  the  arc  allowed  to  go  out  for 
many  hours  at  a  time. 

However,  even  with  all  these  precautions  looped  curves 
similar  to  those  in  Fig.  19  were  obtained,  and  it  is  apparent 
from  these  curves  that  the  potential  difference  needed  to  send 
a  given  current  through  the  arc,  which  was  kept  at  a  constant 
length  of  4mm.,  was  never  twice  the  same.  For  instance,  a 
current  of  10  amperes  (Fig.  19)  was  sent  through  the  arc  by 
potential  differences  of  51,  495,  49,  48,  465,  462,  and  46 
volts  respectively,  so  that  for  this  one  current  the  potential 
differences  ranged  from  46  to  51  volts.  Hence,  from  these 
curves  it  would  be  impossible  to  find  any  exact  relation  between 
potential  difference  and  current  for  a  given  length  of  arc. 

Consequently,  when  the  work  was  taken  up  again,  it  was 
thought  advisable  to  make  a  complete  investigation  of  the 
variation  of  potential  difference  with  the  time  that  had  elapsed 
after  the  arc  had  been  started  or  the  current  suddenly  changed, 
the  current  and  length  of  arc  subsequently  being  kept  constant 
during  each  experiment. 

The  questions  to  which  answers  were  sought  were  the  follow- 
ing : — 

(1)  Does  the  potential  difference  rwr  become  a  constant  for 
a  given  current  and  length  of  arc  ? 

(2)  What  is  the  came  of  the  variation  ? 

(3)  Is  it  the  same  whether  a  cored  or  an  uncored  positive 
carbon  is  used  ? 

(4)  How  is  the  period  of  variation  affected  by  (a)  different 
lengths  of  arc,  (6)  different  currents'? 

(5)  How  is  the  period  of  variation  affected  by  the  current 
that  was  flowing  through  the  arc  before  the  change  was  made  ? 

In  obtaining  the  curves  in  all  the  Figs.  19  to  24  inclusive, 
the  carbons  employed  were  18mm.  cored  or  uncored  for  the 
positive,  and  15mm.  solid  for  the  negative,  the  current  used 
was  10  amperes,  and  the  length  of  the  arc  was  3mm. 

Question  (1)  is  answered  in  the  affirmative  by  the  fact  that 
after  a  shorter  or  a  longer  time  the  potential  difference  in  all 
cases  finally  reached  a  value  of  from  44  to  46  volts,  when  the 
positive  carbon  was  cored,  and  from  47  to  50  volts  when  it  was 
solid  (Figs.  19  to  24),  the  slight  variation  of  potential  difference 
finally  arrived  at  with  the  same  current  and  length  of  arc  for 
the  same  kind  of  carbons  beiug  accounted  for  by  the  fact  that 
every  pair  of  carbons  differs  slightly  from  every  other  pair  in 
hardness  and  structure. 

Questions  (2)  and  (3)  must  be  taken  together,  for  the 
answers  to  both  of  them  are  given  by  the  same  set  of  experi- 
ments. 

Fig.  20  shows  the  connection  between  potential  difference 
and  time  after  starting  the  arc,  when  the  positive  carbon  is 
cored  and  shaped  as  it  comes  from  the  maker,  and  the  negative 
has  previously  been  properly  shaped  with  a  current  of  10 
amperes  and  an  arc  of  3mm.  To  save  using  this  expression 
again  and  again,  I  shall  call  a  carbon  "  normal  "  when  it  has 
been  burnt  long  enough  with  a  given  current  and  an  arc  of 
given  length  for  the  potential  difference  to  have  reached  its 
steady  value. 

It  will  be  observed  in  Fig.  20  that  after  the  length  of  the 
arc  had  been  adjusted  at  3mm.  the  potential  difference  between 
the  carbons  fell  to  the  low  value  of  16  volts.  Hence  a  genuine 
arc  3mm  in  length  can  be  maintained  silently,  at  any  rate  for  a 
short  time,  with  a  potential  difference  of  only  16  volts.  It  was 
thought  probable  that  this  very  low  potential  difference  might 
have  been  caused  in  some  way  by  the  soft  core  of  the  positive 
carbon,  and  experiments  were,  therefore,  made  with  cored  and 
uncored  positive  carbonB  under  precisely  similar  conditi  m& 
The  tps  of  the  positive  carbons  wore  filed  flat,  and  they  were 
used  with  negatives  that  were  "normal  "  for  10  amperes  and  3 
millimetres. 

The  results  may  be  Been  in  Pig.  21,  curves  A  A  A  and  I'.  1'.  IV 
Curve  AAA  starts  with  a  potential  difference  of  II  volts, 
BBB  witli  ono  of  25  volts.  The  low  potential  difference  at 
starting  u,  then,  caused  by  the  positive  carbon  being  cored. 
Hut  why  should  there  be  such  a  great  differenoe,  namely,  19 
volts,  in  the  potential  differences  at  starting,  when  the  difference 
between  the  Bteady  values  of  th<'  potential  differences  is  only 
about  four  volts? 


To  settle  this  question  an  arc  was  started  with  a  cored  posi- 
tive carbon  shaped  as  when  it  came  from  the  makers,  and  a 
"  normal  "  negative,  and,  after  burning  for  less  than  one  second, 
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Fie.  20.- -Current   suddenly  started   ami   maintained   at   10  amperes. 

Length  of  arc  maintained  at  3mm.     Carbons  :  Positive,  18mm.  cored  : 

negative,  15mm.  .solid.       Positive  carbon  was  shaped  as  it  came  from  the 


makers,  thus,  shown   full  size.     The  negative  was  shaped  by  being  pre« 
viously  used  in  a  3mm.  arc  with  a  current  of  10  amperes. 
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Tiint  in  Uinuttt. 
Fro.  21.     Current  suddenly    tarted  and  kept  at  10  amperes     Length  of 
:ll,    kept    it   3mm,     Carbons:  Positive,  18mm,  solid  oi  cored;  negative, 
15mm,  iolid      S  on  in  each  caw    haped  bj   being  previously 

u  ,|  |  |  B  long  time  to  term  an  at.  3mm,  long,  with  a  current  of  10 
,,,,,„.,,.  v  \  \  Positive  carbon,  solid,  end  filed  Bat.  BBB;  Positive 
carbon,  cored,  end  Bled  Bat.  CCC;  Positive  carbon,  cored,  with  a  .  ratfi 
mechanically  ma.lc  ai  the  end  whi<  h  was  Bled  flat. 

the  current  was  suddenly  turned  off.     On  examining  the  oar 

bons  it  w:\s  found  thai  the  .ore  had  been  torn  out  of  the  posi- 
tive carbon  to  the  depth  of  one  eighth  of  an  inch,  while  the 
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negative  carbon  was  covered  with  the  finely-powdered  material. 
All  this  extra  loose  and  easily  volatilised  carbon  would,  of  course, 
much  enlarge  the  cross-section  of  the  arc,  and  thus  lower  its  appa- 
rent resistance,  and  also  the  current  probably  Hows  with  a  much 
smaller  potential  difference  when  it  is  conveyed  by  means  of  small 
particles  of  carbon  actually  travelling  across  the  arc  than  when 
it  flows  simply  through  volatilised  carbon.  Indeed,  it  is  pro- 
bable that  the  fact  that  particles  of  carbon  unvolatilised  fall  in 
showers  from  the  positive  carbon  when  there  is  hissing,  and 
thus  lower  the  resistance  of  the  arc,  may  fully  account  for  the 
fall  of  potential  difference  in  the  arc  in  that  case,  for  I  have 
found  from  experiments  of  my  own,  to  be  described  later,  that 
this  fall  of  potential  difference  with  a  hissing  arc  is  very  largely 
due  to  an  actual  lowering  of  the  resistance  of  the  heated  space 
between  the  carbons. 

In  curve  CCC  (Fig.  21)  the  crater  of  the  positive  carbon 
had  already  been  formed  mechanically,  and  therefore  the 
potential  difference  started  higher  than  in  curve  B  B  B,  and 
remained  higher  for  about  45  minutes ;  in  fact,  for  half  an 
hour  it  more  nearly  coincided  with  A  A  A,  the  curve  for  solid 
carbons,  which  is  not  to  be  wondered  at,  seeing  that  the  part 
of  the  carbon  from  which  the  core  had  been  mechanically 
extracted,  was  practically  solid  ;  and  while  it  burnt  away,  there 
was  very  little  loose  carbon  extracted  from  the  crater  to  be 
easily  volatilised,  and  so  lower  the  potential  difference. 

It  is  probable  that  the  extra  low  potential  difference  at  start- 
ing in  Fig.  20  may  have  been  caused  by  the  pointed  tip  of  the 
positive  carbon  being  easier  to  volatilise  than  the  flat  one ; 
and  the  reason  that  the  potential  difference  took  such  a  short 
time  to  reach  its  steady  value — only  five  minutes — when 
the  tip  of  the  positive  carbon  was  pointed,  was  that  when  the 
carbon  from  the  crater  had  been  volatilised  it  only  came  in 
contact  with  the  hot  tip,  and  was  not  cooled  down  by  the 
mass  of  comparatively  cold  carbon  surrounding  the  crater,  as 
happened  when  the  tip  was  flat.  This  mass  of  cold  carbon  in 
evidently  the  cause  of  what  I  may  call  the  "  hump  "  in  the 
curves  in  Fig.  21.  For,  from  the  time  of  starting  the  arc,  this 
mass  of  carbon  had  to  be  heated  sufficiently  for  it  to  gradually 
burn  away,  most  of  it,  probably,  without  becoming  volatilised  ; 
therefore  part  of  the  heat  of  the  crater  was  used  in  warming 
up  this  surrounding  carbon  until  it  was  all  burnt  away,  and 
the  positive  carbon  had  become  "  normal."  This  took  place 
between  50  minuteB  and  an  hour  after  the  arc  was  started. 
The  extra  amount  of  heat  needed  during  this  time  meant,  of 
course,  that  a  higher  potential  difference  was  required  to  send 
the  same  current  through  the  arc ;  for  since  the  rate  of  produc- 
tion of  heat  depends  upon  the  current  multiplied  by  the  poten- 
tial difference,  and  the  current  was  kept  constant,  the  potential 
difference  was  bound  to  be  higher.  Hence  the  "  hump,"  which 
will  be  found  in  every  curve  for  which  a  flat  positive  carbon 
has  been  used. 

The  curve  AAA  (Fig.  23)  would  appear  to  contradict  this 
rule,  but  on  referring  to  the  laboratory  note  books,  I  find  that 
certain  somewhat  high  potential  differences  obtained  between 
10  and  35  minutes  after  the  arc  had  been  started  have  been 
omitted  in  drawing  this  curve,  presumably  because  it  was 
supposed  that  these  observations  were  wrong.  Had  points 
corresponding  with  these  somewhat  higher  potential  differences 
been  plotted,  however,  and  the  curve  AAA  (Fig.  23)  drawn 
through  the  average  position  of  all  the  points,  it  would  have 
shown  a  hump  such  as  exists  in  all  the  other  curves  obtained 
from  experiments  with  a  flat  positive  carbon. 
(To  be  continued. ) 


FIRE  AT  KENSINGTON  COURT. 

After  nine  years  of  perfectly  regular  supply,  the  electric 
lighting  of  Kensington  was  somewhat  disturbed  on  Tuesday 
evening  last.  Between  half-past  nine  and  ten  there  were  a  few 
blinks,  but  more  irregular  than  the  well-known  "  five-o'clock- 
Bankside-effect "  in  the  city.  The  lamps  went  down  to 
dull  red,  and  one  or  two  streets  on  the  negative  conductor 
were  left  in  darkness  for  a  few  minutes,  but  soon  all 
was  right  again,  and  the  fog  on  Wednesday  morning 
was  met  with  the  usual  steady   light   which  is   so   greatly 


appreciated  in  this  district.  Little  did  the  consumers  think 
that  the  disturbance  was  caused,  not  by  a  hot  bearing,  a  faulty 
connection,  or  a  misturned  switch,  but  by  a  serious  fire  which 
broke  out  in  the  station,  and  which  burned  furiously  until 
nearly  1  a.m.  on  Wednesday  morning.  Mr.  Crompton  was  at 
work  in  his  laboratory  at  about  half-past  nine  putting  the 
finishing  touches  to  a  potentiometer  which  is  to  break  all 
records,  and  Mr.  Miller  was  also  fortunately  in  the  station 
when  an  alarm  of  fire  was  raised  in  the  office  of  the 
works.  This  part  of  the  building  was  at  once  filled  with 
dense  smoke.  The  wife  and  three  children  of  the  foreman  engi- 
neer were  sleeping  on  the  floor  above  ;  two  were  rescued  at  once  ; 
but  it  was  afterwards  discovered  that  there  was  yet  another, 
and  about  half  an  hour  had  elapsed  before  Mr.  Morgan  Williams 
succeeded  in  breaking  through  the  windows  and  in  reaching  a 
baby,  who  had  been  unfortunately  suffocated.  Meanwhile  the 
fire  had  rapidly  spread  towards  the  back  of  the  premises,  and 
took  strong  hold  of  the  upper  floors,  gutting  the  stores.  A 
small  quantity  of  liquid  fuel  took  fire,  and  added  greatly  to  the 
serious  appearance  of  the  conflagration,  though  not  doing  much 
harm.  The  main  body  of  liquid  fuel  is  stored  in  an  iron  tank, 
and  though  exposed  to  the  fiercest  part  of  the  fire  did  not  get 
alight,  owing  to  its  being  efficiently  protected  by  its  tank  ; 
showing  that  liquid  fuel  of  the  Astatki  class  can  be  pro- 
tected from  fire  more  easily  than  ordinary  coal  in  bunkers. 
Mr.  Crompton,  whose  house  adjoins  and  overlooks  the  Btation, 
aud  who  is,  of  course,  intimately  acquainted  with  the  premises, 
directed  the  work  of  the  brigade,  and  was  able  to  take  the  fire- 
men to  the  best  point  for  attacking  the  flames  ;  and  from  his 
back  windows,  as  well  as  from  the  side  passage,  hoses  were  kept 
playing  on  the  fire.  When  we  arrived  on  the  scene,  Mr. 
Crompton  was  climbing  up  the  inside  of  the  lift  shaft  of  his 
house,  and  by  this  means  got  a  hose-pipe  on  the  roof,  where 
no  fireman  would  follow  him.  Three  steamers  were  at  work  in 
High-street.  The  hydrants  on  the  premises  were  frozen,  but 
after  a  delay  of  a  quarter  of  an  hour  or  so  there  was  a  good 
supply  of  water  for  the  engines. 

Meanwhile  the  dynamos  had  been  shut  down,  and  the  supply 
was  taken  up  entirely  by  the  battery  ;  but  the  performance 
of  this  invaluable  adjunct  was  disconcerted  by  the  torrent  of 
water  which  was  thrown  into  it  from  the  fire  engines.  Fearing 
that  although  the  load  in  the  district  was  quickly  falling 
through  natural  causes,  the  battery  might  not  hold  out,  a  man 
was  sent  off  at  about  half-past  ten  to  close  the  switch  near  the 
Albert  Hall,  and  thus  to  connect  the  Kensington  with  the 
Knightsbridge  system.  A  messenger  was  despatched  to 
the  Knightsbridge  station,  Mr.  Barley  arrived  at  about  11 
p.m.,  and  Mr.  Crompton  and  Mr.  Miller,  who  were  drenched 
with  acid  and  water,  promptly  made  plans  with  him  for  con- 
tinuing the  supply.  Arrangements  were  made  for  running  the 
Knightsbridge  engines  all  night,  and  for  charging  the  Queen's 
Gate  battery  from  that  station.  Mr.  Miller  soon  afterwards  went 
into  the  engine  room,  and  crawling  through  a  shower  of  acid  and 
water  under  the  switchboard,  managed,  though  in  the  dark,  to 
cut  off  the  battery,  and  put  the  remainder  of  the  night's  load 
on  to  the  Knightsbridge  plant.  Disconnections  had  to  be 
made  also  in  the  Kensington  Court  subway,  which  threatened 
to  receive  the  water  with  which  the  basement  was  flooded.  A 
view  of  the  fire  from  the  roof  of  Mr.  Crompton's  house  showed 
that  it  was  confined  by  the  fire  proof  floor  to  the  upper  part  of 
the  building,  and  by  the  efforts  of  a  considerable  number  of  fire- 
men, it  was  prevented  from  spreading.  Subsequent  examina- 
tion shows  that  everything  above  the  fire-proof  floor,  including 
the  whole  battery,  will  have  to  be  rebuilt,  and  its  contents  re- 
placed. At  about  a  quarter  to  one  the  flames  were  got  under,  and 
Mr.  Crompton,  Mr.  Miller,  and  the  sergeant  of  the  fire  brigade, 
armed  with  a  lantern,  made  an  inspection  of  the  engine  room. 
We  should,  perhaps,  have  had  a  little  hesitation  in  accompany- 
ing them  had  we  known  at  the  time  that  the  shower  from 
the  floor  above  wus  not  water  but  acid  and  water.  The  engine- 
room  floor  was  a  flood  of  watc  r,  and  it  was  pouring  in  a  sheet 
over  the  switchboard  and  meters.  One  dynamo,  the  last  which 
had  been  shut  down,  was  steaming,  and  the  rest  were  tolerably 
protected  by  tarpaulins.  Mr.  Miller  found  the  feed  pump  was 
safe,  and  1201b.  of  steam  in  the  three  boilers,  and  hoped  to  be 
running  again  in  the  course  of  a  few  hours. 
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Traffic  in  High-street  was  stopped,  and  the  crowd  was  not  a 
little  increased  by  people  who  were  anxious  to  know  whether 
there  was  any  risk  of  an  explosion,  and  whether  they  ought  to 
switch  their  lamps  oft';  the  impression  seemed  to  be  that  the 
storage  battery  was  quite  as  dangerous  as  a  gasholder. 

The  electrical  accidents  were  not  serious.  The  highest  vol- 
tage being  220,  there  was  at  no  time  any  danger  from  shocks, 
and  a  few  short  circuits  in  the  wiring  of  the  station  did  not 
seem  to  produce  any  bairn.  The  firemen  were,  however,  of 
another  opinion,  and  had  no  difficulty  in  explaining  the  rapid 
spread  of  the  fire  by  its  "running  along  your  wires,  it  always 
does."  A  very  convenient  explanation,  but  not  a  very  clear  one. 


Offers  of  assistance  came  on  Wednesday  morning  from  the 
Westininster  Company,  who  were  ready  to  connect  at  the 
boundary  of  the  districts,  but  the  Kensington  Company  have 
been  able,  to  their  great  credit — thanks  to  Mr.  Crompton's 
bravery,  Mr.  Miller's  coolness,  the  inter-communication  of  their 
system,  the  ample  storage  at  Queen's  Gate,  the  excellent 
equipment  of  the  station,  the  fireproof  structure  of  the  engine- 
room,  and  to  the  smartness  of  the  staff — to  carry  on  the 
supply  from  their  own  plant.  A  meeting  of  the  Directors, 
some  of  whom  had  been  apprised  of  the  fire  by  Mr.  Crompton 
while  it  was  still  burning,  was  held  on  Wednesday  morning. 
The  damage  is  put  approximately  at  £0,000. 


TRANSFORMER   CHAMBERS. 


What  with  the  Board  of  Trade  inquiry  just  before  Christmas.. 
and  the  still  simmering  discontent  of  certain  London  Local 
Authorities,  transformer  chambers  have  of  late  been  much  in 
evidence.     That  being  so,  some  illustrations  and  particulars  of 


tion  taking  place  through  a  tee  (not  shown),  thus  preventing 
the  dripping  from  the  grid  above  falling  into  the  ventilating 
shaft.  The  metallic  connection  between  the  pipes  through 
which  the  cables  go  is  provided  for  by  galvanised  iron  wires 
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two  types  now  in  ubc  in  1 
usual  inti  ret  b, 

In  Figs.  I  and  2  we  have  v ii 

chamber  adopt)  d   bj    I  be  I  ty  ol   I  ondi  n  and    Bi  usb   Pro 

\  m,  ,,i!    Eh  etrio   Light  ug  (    n>]    ■  •    both  in  Cli  rki  nwell  and 
w  and  wort  h  and  at  Dov<  r.    TJ  a  have 

bad  prepared  from  the  drawn  bj  Mr.  A.  .1. 

i  d,  does  not  show  the  drainage  pipe  from  the  ventilating 

shaft,  the  top  "i  whioh,  we  maj  add,  is  plugged  up,  the  ventila- 


ting the  pipes,      The  earthing  of  the  transforn 
provided  for  by  a  similar  connection  to  earth   bj  rails  shown 
undi  i  transform)  rs  ra  Fig.  2  .  the  beama  of  th  lowi  r 

cover  are  alsoconnedted  to  the  pipes  passing  through  thecham  er. 
'I  be  pipes  Bhown  in  Fig.  2,  undi  r  worda  "lev<  it,"  are 

i, ,-  i  leotric  mains  passing  on  to  the  otl  er  |  itB,  and  these  do  not 
make  &  unection  with  the  transformer  pit  over  whioh  they  pass. 
The  left  hand  and  middle  transformers  will  be  in  use  at  time 
Hi  maximum  load  .  the  left  hand  transformer  alone  will  be  in 
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use  at  time  of  average  load,  and  the  small  middle  transformer 
at  time  of  light  load.  Transformer  No.  3  is  a  spare  of  the  same 
size  as  transformer  No.  1.  Thus  in  the  case  of  a  pit  with  75 
kilowatts  capacity,  transformers  Nos.  1  and  3  would  be  of  50 
kilowatts,  and  No.  3  of  25  kilowatts  capacity.  The  object  of 
making  transformer  No.  3  the  same  size  as  No.  1  is,  of  course, 
to  provide  against  the  breakdown  of  either  of  the  other  trans- 
formers, but  especially  of  No.  1  transformer  at  time  of  maxi- 
mum load,  since  it  is  always  at  times  when  a  transformer  is 
most  wanted  that  it  is  likely  to  cause  trouble. 

An  important  point  in  connection  with  these  pits  is  that 
the  top  and  lower  covers  will  be  opened  up  at  the  time  of 
switching  off,  to  avoid  the  possibility  at  the  time  of  switching 
on  or  oft  of  an  explosive  mixture,  even  should  the  ventilation 


ground  at  one  end,  the  cases  being  earthed.  A  high-tension 
fuse  board  and  a  low-tension  fuse  and  switchboard  are  fixed  on 
insulators  at  the  other  end.  The  concentric  feeders  and  triple- 
concentric  distributors  are  all  armoured  and  cemented  into 
the  walls  where  they  enter  the  chamber  ;  they  are  then  con- 
nected to  their  respective  boards.  When  the  transformers  are 
set  to  work,  the  chambers  dry  out  in  about  three  hours,  and 
remain  quite  dry  and  warm.  Xo  gas  whatever  has  been  found 
in  any  of  the  chambers,  though  in  many  cases  gas  pipes  pass 
close  to  them.  The  cement  rendering  has  been  found  quite 
efficacious  in  keeping  back  water,  in  spite  of  considerable 
accumulations  on  the  outside,  evidence  of  these  having  been 
given  when  piercing  the  walls  for  any  purpose  by  a  stream  of 
water  entering  at  once.     The  construction  of  the  chambers 
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End  Elevation  of  a  Hampstead  Vestry  Transformer  Chamber 
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Fig.  2. 
End  Elevation  of  a  County  of  London  and  Brush  Provincial  Company's  Transformer  Chamber. 


grates  by  any  chance  be  choked  up  and  gas  find  its  way  into 
the  chamber.  This  latter  contingency  appears  hardly  likely, 
since  the  leading-in  pipes  will  be  efficiently  stoppered  up  round 
the  cables,  and  the  construction  of  the  chamber  itself  is  such 
as  will  prevent  leakage  through  the  walls. 

In  Fig.  3  is  given  a  view  of  the  transformer  chamber  adopted 
by  the  Hampstead  Vestry.  It  is  built  of  brick  Hin.  thickness, 
arched  at  the  top,  and  rendered  inside  with  lin.  of  neat 
cement.  The  dimensions  are  roughly,  5ft.  x  6ft. Gin.  x  7ft.  Gin. 
high.  In  the  top  is  a  manhole  2ft.  x  2ft.  Gin.  square  let  into  a 
cast-iron  frame.  This  latter  forms  the  keystone  of  the  centre 
of  the  arch,  and  has  ventilation  holes  round  the  edges  to 
render  accumulation  of  gas  impossible.  Beneath  these  venti- 
lation holes  trays  are  arranged  to  catch  any  water  that  may 
find  its  way  in.  These  are  emptied  by  hand,  and  Mr.  Chattock 
finds  that  once  a  week  is  sufficient  for  this  purpose,  except  in 
times  of  heavy  rain.  Access  is  gained  by  means  of  a  removable 
iron  ladder.     Two  25-kilowatt  transformers  are  placed  on  the 


was  carried  out  by  Messrs.  John  Aird  and  Sons  as  sub-con- 
tractors to  Messrs.  Siemens  Brothers  and  Company,  who  have 
carried  out  the  complete  equipment  of  the  Hampstead  Vestry 
Electric  Lighting  Station. 


PHYSICAL  SOCIETY. 


Ordinary  meeting,  January  25,  1895.     Mr.  Medley  concluded 
the  reading  of  a  Paper  by  Prof.  Ayrton  and  himself  on 

'■  Tests  of  Glow  Lamps,'' 
which  was  commenced  at  a  former  meeting.  The  object  of  the 
investigation  was  to  find  at  what  electromotive  force  glow  lamps 
could  be  most  economically  run.  Too  low  an  electromotive  force 
gives  a  low  efficiency,  and  too  high  an  electromotive  force  renders 
the  lamps  short  lived  ;  so  that  there  must  be  (for  a  given  lamp)  a 
certain  electromotive  force  which  is  more  economical  to  work  at 
than  any  other.  It  was  also  pointed  out  that,  as  glow  lamps  dete- 
riorate and  become  less  efficient  with  use,  it  may  be  an  economy  to 
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-discard  a  lamp  before  the  filament  actually  breaks.  The  lamp  is 
then  said  to  have  reached  the  "smashing  point."  Accumulators 
were  used  to  drive  the  lamps,  automatic  apparatus  being  used  to 
keep  the  electromotive  force  constant,  and  when  a  lamp  filament 
broke  the  fact  was  automatically  recorded  on  a  tell-tale. 

With  the  newer  lamps  employed  in  these  tests,  it  was  found  that 
candle-power,  current,  and  candles  per  watt  all  rose  as  the  lives  of 
the  lamps  increased.  The  authors,  being  surprised  at  this  result, 
took  care  to  satisfy  themselves  that  the  effect  observed  was  due 
neither  to  change  in  the  resistance  of  their  manganin  potentio- 
meter strip,  nor  to  uncertainty  of  contact  at  the  sockets  of  the 
damps.  Starting  again  with  new  lamps,  they  found  that  in  all  cases 
the  light  given  out  was  greater  after  the  lamps  had  been  glowing 
for  some  time  than  it  was  when  they  were  new.  In  the  earlier 
tests  a  considerable  falling  off  in  candle-power  had  always  taken 
place  after  the  lamps  had  been  running  for  some  time.  Further, 
while  the  globes  of  the  earlier  lamps  were  always  much  blackened, 
even  after  a  run  of  a  few  hundred  hours,  and  so  became  compara- 
tively useless  long  before  the  filament  broke,  the  Edison-Swan 
lamps  now  examined  showed  hardly  any  blackening,  even  when  the 
filaments  lasted  over  1,300  hours.  The  rise  in  candle  power  was 
always  accompanied  by  a  rise  in  current,  which  was,  however,  pro- 
portionally much  smaller,  so  that  the  consumption  of  power  per 
candle  was  actually  less  after  the  lamp  had  been  running  50  hours 
than  it  was  at  the  beginning.  Among  the  conclusions  drawn  by 
the  authors  were  the  following  :  (a)  When  a  group  of  Edison-Swan 
lamps  marked  100-8  are  run  at  100  volts,  and  each  lamp  as  its  fila- 
ment breaks  is  replaced  by  a  new  one,  it  may  be  expected  that  the 
light  given  out  will  never  subsequently  be  as  small  as  when  all  the 
lamps  were  new  ;  (b)  an  Edison-Swan  lamp  marked  100-8  when  run 
at  100  volts  will  give  an  average  illumination  of  about  10  candles, 
and  will  absorb  on  an  average  power  of  about  4 '3  watts  per  candle, 
so  that  such  a  lamp  must  be  regarded  as  a  43-watt  lamp,  and  not 
a  30-watt  lamp,  as  is  frequently  stated  ;  (c)  the  maximum  rise  of 
light  recorded  during  the  life  of  any  lamp  was  45  per  cent.  ; 
(rf)  with  lamps  of  the  type  examined  there  is  no  point  at  which  it 
becomes  economical  to  discard  a  lamp  before  its  filament  actually 
breaks  ;  (c)  no  marked  economy  can  be  gained  by  over-running 
such  lamps  (i.e.,  by  using  pressures  exceeding  100  volts). 

Prof.  AYRTON  mentioned  that  the  improvement  in  glow  lamps  after 
running  for  some  time  had  been  attributed  to  an  improvement  in  the 
vacuum.  Experiments  made  on  new  and  used  lamps  by  means  of  an 
induction  coil  showed  that  the  more  a  lamp  was  used  the  better  the  vacuum 
became  ;  but  he  (Prof.  Ayrton),  though  at  first  inclined  to  adopt  this 
explanation,  had  since  found  that,  though  in  all  the  lamps  examined  the 
progressive  improvement  of  the  vacuum  was  equally  marked,  the  increase 
in  candle-power  varied  between  very  wide  limits,  being  very  considerable 
in  some  lamps,  and  hardly  perceptible  in  others. 

Prof.  RtTCKER  asked  if  it  made  any  difference  to  the  life  of  a  lamp 
whether  it  were  kept  running  continuously  until  the  fibre  broke,  or  were 
run  for  periods  of  a  few  hours,  alternating  with  intervals  of  rest.  The 
latter  case  would  more  nearly  correspond  with  the  conditions  obtaining  in 
practice. 

1'rof.  AYRTON  replied  that  the  lamps  were  kept  running  during  the 
night,  and  were  disconnected  during  the  day. 

The  annual  general  meeting  of  the  Physical  Society  of  London 
was  held  on  Friday,  February  8th.  After  the  business  was  tran- 
sacted, the  following  list  of  officers  and  Council  for  the  year  1895-6 
was  read  :— President,  Capt.  Abney  ;  Vice-Presidents  who  have 
filled  the  office  of  President,  Dr.  Gladstone,  Profs.  Carey  Foster, 
and  Adams,  Lord  Kelvin,  Profs.  Clifton,  Remold,  Ayrton,  Fitz- 
gerald, Riicker  ;  Vice-Presidents,  Mr.  W.  Baily,  Major-Gen. 
Festing,  Prof.  Perry,  Dr.  Stoney  ;  Secretaries,  Messrs.  Blakesley 
and  Elder  ;  Treasurer,  Dr.  Atkinson  ;  Demonstrator,  Prof.  Boys  ; 
other  members  of  Council,  Mr.  Khelford  Bidwell,  Prof.  Crookes, 
Messrs.  Fletcher,  Glazebrook,  <l.  (iriltith,  Profs.  Henrici,  Minchin, 
Mr.  Swinburne,  1'n.fs.  s.  p.  Thompson  and  S.  Young. 

Prof.  Riicker  thru  vacated  the  Chair  in  favour  of  Capt.  Abney, 
and,  the  meeting  being  resolved  into  an  ordinary  meeting, 

Mr.  \V.  B.  Croft  gave, 

"An  Exhibition  of  Simple  Apparatus." 
The  apparatus  was  chielly  of  an  optical  character. 

Mr.  S.  Skisnki:  read  a  Paper 

"On  the  Tin  Chromic  Chloride  Cell." 
He  said  thai   his  attention  had  been  attracted  to  the  cell  by  an 
account  published  by  Mr.  Case,  of    New  York.      The  cell   had  been 

stated  to  give  no  K.M  F  at  ordinary  room  temperatures,  while  it 
gave  a  considerable  E.M.F.  al  100°C.     The  author  had  found  that 

when   the  cell  was  directly  connected    up  Id  a  galvanometer,  there 

was  no  current  at  ordinary  temperatures,  and  Some  current,  at 
LOCO.  ;  but  when  he  had  measured  the  E.M.F.  by  PoggendorfFs 
method,  he  had  found  0*44  volt  at  L6°0.  and  040  volt  at  97  0.  The 
cell,  as  originally  described,  consists  of  a  tin  plate  and  a  platinum 
plate  immersed  Bide  by  side  in  a  solution  of  chromic  chloride; 
when  the  temperal  lire  of  the  cell  is  near  to  LOO  < '.  and  the  poles  are 
connected,  the  following  reaction  occurs  . 

Oi  'T  |  s„    20rCl,  i  SnlC 


and  when  the  poles  are  disconnected  and  the  cell  cooled  the  reverse 
change  takes  place.  The  author  prefers  to  use  as  electropositive 
metal  an  amalgam  of  tin  and  mercury,  instead  of  a  tin  plate  ;  so 
that  when  the  tin  precipitated  during  cooling  falls  to  the  bottom  of 
the  solution,  it  is  redissolved  in  the  mercury,  and  the  cell  has 
regained  its  original  state.  When  silver  nitrate  solution  is  added  to 
chromic  chloride,  only  two-thirds  of  the  chlorine  comes  down  as 
silver  chloride,  and  this  has  led  the  author  to  suppose  that  the 
proper  formula  for  chromic  chloride  is  2CrCl.  C1.2.  Hence  he  works 
out  the  electrolytic  action  by  means  of  a  Grotthus  chain. 

Prof.  RITKER  asked  whether  a  change  of  polarisation  would  explain 
the  behaviour  of  the  cell  at  different  temperatures. 

Prof.  CAREY  FOSTER  asked  whether  the  reversed  chemical  action  on 
cooling  from  a  high  temperature  was  accompanied  by  a  reversed  E.M.F. 

Mr.  SKINNER  said,  No  ;  the  tin  was  precipitated  throughout  the  solu- 
tion, and  not  at  the  surface  of  the  tin  plate,  so  that  no  E.M.F.  of  the  kind 
was  to  be  expected. 

Mr.  APPLEY'ARD  thought  that  Prof.  Minchin  had  used  tin  chloride 
cells  with  two  tin  plates  for  electrodes,  the  cells  only  working  when  one 
plate  was  illuminated. 

Mr.  TROTTER  wished  to  know  whether  heating  the  cell  supplied  energy 
to  it,  or  simply  removed  an  obstacle  in  the  form  of  polarisation. 

Mr.  SKINNER  thought  that  heating  acted  by  removing  an  obstacle. 

Capt.  ABNEY  :   And  so  doing  work. 


CORRESPONDENCE. 


"LABOUR-SAVING"  APPARATUS  AS  AN  INSTRUMENT 
OF  EDUCATION. 

TO  THB  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  You  have  been  good  enough  to  do  me  the  honour  of 
asking  me  to  take  part  in  the  discussion  on  technical  instruction 
which  is  now  going  on  in  the  columns  of  The  Electrician.  I  cannot 
bring  myself  to  pass  judgment  on  the  methods  adopted  by 
my  English  confreres,  since  these  have  in  view  young  men 
who  have  had  a  scientific  preparation  totally  different  to  that 
of  my  own  pupils.  From  the  little  that  I  have  seen 
of  English  colleges,  I  have  gathered  that  instruction  in 
the  mathematical  and  physical  sciences  is  made  comprehen- 
sible to  the  students  by  examples  which  have  carefully  been 
made  suitable  to  their  degree  of  intelligence.  Your  professors 
do  not  disdain  examples  taken  from  the  daily  life  of  their  pupils 
in  order  that  they  may  be  understood.  It  is  a  matter  of 
considerable  astonishment  to  Continentals,  especially  to  those 
belonging  to  Latin  countries,  to  fiud  in  the  middle  of  the  works 
of  your  men  of  science  comparisons  which  would  seem  trivial 
in  our  own  text  books,  in  which  efforts  are  made  to  pre- 
serve an  academic  turn  at  the  risk  of  not  always  being 
understood  by  those  to  whom  these  books  are  addressed. 
Your  "  natural  philosophers  "  are  also  true  physicists,  whilst 
they  are,  unfortunately,  often  with  us  disguised  mathematicians, 
who  see  in  physics  only  an  opportunity  for  fine  formulae.  The 
result  of  your  system  of  scientific  education  is  to  develop  the 
initiative  of  the  students,  who  feel  sure  of  their  knowledge  and 
only  desire  an  opportunity  of  applying  it.  In  our  own  colleges 
sometimes  the  result  is  quite  different.  The  student,  lost  in  the 
midst  of  theories  which  he  has  not  always  mastered,  has  his 
first  ardour  damped  little  by  little,  and  reaches  the  conclusion 
of  his  course  with  the  belief  that  but  little  of  the  instruction 
given  to  him  will  be  useful,  and  that  a  yawning  gulf  separates 
theory  from  practice. 

I  was  called  eleven  years  ago  to  the  direction  of  the  Monte- 
liore  Klectro-Technical  Institute,  and  had  to  draw  up  the 
programme  of  study  for  this  college,  where  students  and 
engineers  who  had  received  a  preparatory  training  in  Continen- 
tal colleges  were  to  come  to  complete  their  studies.  1  arranged 
a  practical  course,  so  as  to  bring  tho  young  men  straightway 
into  contact  with  constructive  materials,  with  a  view  of 
showing  them  that  they  could  devise  in  a  few  weeks 
instruments  capable  of  precise  measurement.  Due  of  the 
instruments  constructed  by  tho  students  is  a  DepreB-d'Ar- 
sonval  galvanometer,  which,  although  very  roughly  made 
(the  apparatus  is  oonatruoted  in  two  months  by  young 
men  who  have  never  previously  touched  a  file),  is  as  sensitive 
and  as  accurate  as  a  good  Instrument  made  by  an  instrument 
maker  of  today.      This  apparatus  once   made,  the  student 
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studies  it  exhaustively.  He  determines  its  coustant,  verifies 
its  proportionality,  determines  its  period  of  oscillation  and 
logarithmic  decrement,  its  critical  resistances,  &c.  The 
student  is  thus  placed  in  possession  of  an  instrument  of 
which  he  is  the  master,  and  in  which  he  has  confidence,  and 
to  which  he  applies  the  amount  of  theory  he  has  learned, 
and  he  convinces  himself  that  this  theory  is  not  a  mere  pretext 
for  integrals,  but,  on  the  contrary,  that  these  latter  place  at  his 
disposal  a  sure  means  of  making  good  use  of  his  apparatus,  and 
of  determining  the  limits  of  error  in  using  it. 

From  this  moment  the  student  knows  how  to  use  not  only 
the  apparatus  which  he  has  constructed,  but  the  other  instru- 
ments which  he  has  entrusted  to  his  care,  and  which  it  will  be 
easy  for  him  to  regulate  and  manage.  I  think  I  see  a  proof 
that  the  object  I  aim  at  is  attained  by  the  care  with  which  my 
old  students  preserve  the  instruments  they  have  constructed, 
and  the  way  in  which  they  place  them  in  a  prominent  position 
in  the  laboratories  they  direct ;  this  is  a  testimony,  so  to  speak, 
■of  their  first  victory  over  matter. 

After  a  few  weeks  passed  in  the  workshop,  the  students  enter 
the  laboratory,  where  they  make  direct  application  of  the 
methods  taught  them  in  the  lecture  room,  and  that  by  means 
of  their  own  instruments  and  those  belonging  to  the  labora- 
tory itself.  The  students  have  to  arrange  their  experiments 
from  the  very  beginning  ;  the  preparation  of  an  experiment 
constituting  the  great  and  often  the  only  difficulty.  They  have 
to  calculate  the  best  conditions,  and  to  vary  the  arrangements 
so  as  to  obtain  the  most  accurate  results.  They  are  not  asked 
to  make  many  experiments,  but  to  make  good  experiments.  A 
few  experiments  carefully  carried  out  yield  better  results  than 
many  experiments  done  in  haste ;  the  latter  can  only  end  in 
■erroneous  results  and  the  discouragement  of  the  student.  In  the 
same  way  that  the  construction  of  a  single  instrument  is  a  sure 
guide  to  the  comprehension  and  the  management  of  other 
instruments,  so  a  tew  experiments  well  carried  out  afford  a 
means  to  the  student  of  making  many  others.  The  same 
difficulties  are  almost  always  present,  and  can  be  overcome  by 
analogous  arrangements.  In  the  dynamo  tests  my  students 
make  use  of  direct-reading  apparatus  which  they  previously 
■calibrate  themselves.  The  practical  laboratory  work  finds  its 
indispensable  complement  in  dynamo,  transformer  and  electric 
installation  design,  to  which  great  importance  is  attached. 

My  idea  is  that  I  have  done  what  I  can  to  give  my  young 
engineers  the  necessary  initiative  to  solve  the  practical  pro- 
blems with  which  they  are  confronted  the  moment  they  enter 
the  industry. 

I  must  ask  you  to  excuse  me  for  having  said  so  much  about 
what  is  done  at  Liege.  I  can  speak  on  this  point  with  know- 
ledge, whilst  I  should  run  some  risk  of  losing  my  way  were  I 
to  talk  about  what  is  being  done  in  London.  The  value  of 
the  method  of  instruction  adopted  by  my  learned  English 
■confreres  cannot  be  better  judged  than  by  its  brilliant  results, 
which  prove  that  it  is  the  best  for  the  students  to  whom  it  is 
applied.— Yours,  ifcc,  Eric  Gerard. 

Liege,  February  1,  1895. 


THE  FIRST  POLYPHASE  MOTOR. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  If  Prof.  S.  P.  Thompson  regards  "  the  driving  by 
induced  current  "  as  "  the  essential  feature  of  the  polyphase 
motor,"  I  will  not  attempt  even  to  discuss  his  opinion.  Allow 
me,  however,  to  point  out  that  an  illustration  inserted  in  Prof. 
S.  P.  Thompson's  own  book  on  "  Dynamo  Electric  Machinery  " 
(fourth  edition,  p.  705)  represents  as  a  typical  four-phase  motor 
an  apparatus  where  the  above  "  essential  feature  "  is  absent. 
The  arrangement  of  this  apparatus,  which  does  not  differ  from 
Pacinotti's  motor,  shows  how  the  latter  might  be  supplied  with 
alternating  currents  by  the  use  of  only  four  (and  even  three) 
line  wires. — Yours,  <fec,  G.  Giorgi. 

Rome,  February  5,  1895. 

[As  we  understand  Prof.  Thompson's  book  the  figure  on 
p.  705  is  typical,  not  of  the  motor  but  of  a  method  of  trans- 
mitting currents.  The  typical  motor  on  p.  707  for  use  in  such 
a  transmission  is  certainly  an  induction  motor. — Ed.  E.] 


TRADE  NOTES  AND  NOTICES. 

[Not  ires  fir  insertion  under  the  above  heading  must  reach  the  Office 
not  later  limn  first  post  Thursday  morning.  New  Catalogues, 
Price  Lists,  and  similar  matter  should  be  sent  early  in  the  week.] 

NOW    READY. 

SPECIAL  NOTICE.  The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  is 
NOW  READY.  In  addition  to  the  old  well  known  features  of  the  book, 
which  arc  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is 
7s.  6d ,  post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Series  can 
be  obtained  of  the  Booksellers  or  direct  from  the  Publishiny  Offices  : — 

The  Large-Sheet  Table,  giving  full  particulars  of  the  Electricity 
Supply  Stations  throughout  the  Kingdom,  presented  with  our  issue  of 
January  4th,  can  be  obtained  mounted  on  stout  board,  with  cord  for 
hanging.  Price  :  Varnished,  3s.  6d.  ;  Unvarnished,  3s. — each  post  free. 
The  Mai)  showing  positions  of  Supply  Stations  is  mounted  on  the  back 
of  the  Table.  The  Coloured  Map  issued  with  the  Jan.  18th  number  and 
the  Electricity  Supply  Statistics  issued  with  the  Feb.  1st  number  are  also 
mounted  on  some  copies,  and  the  price  of  these,  complete,  post  free,  is  os. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  oook  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  6d. ,  post 
free.    Prospectus  post  free. 

"  Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  just  out,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  hack  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  fid.  post  free  (abroad  lis.). 

Laboratory  Notes  and  Forms. — With  the  above  title,  we  have  in 
the  press  a  set  of  Elementary  (now  ready)  and  Advanced  Exercises  (ready 
shortly)  for  use  in  Electrical  Engineering  classes.  These  have  been 
prepared  by  Dr.  J.  A.  Fleming,  and  will  be  found  of  great  service  to 
Teachers,  Demonstrators,  and  Students.  The  object  of  this  series  is  the 
saving  of  the  time  of  the  teacher  and  his  assistants,  and  to  serve  as  a  record 
of  the  work  done  by  the  student.  A  full  prospectus  can  be  obtained  post 
free. 

"The  Art  op  Electrolytic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  6d.  post  free. 

"The  Work  of  Hertz." — By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineering  Formula,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  6d. ).  Prospectus  on  application  to  the 
Publisher. 

"Drum  Armatures  and  Commutators." — By  Mr.  F.  Marten  Weymouth, 
is  also  ready  ;  price  7s.  6d   (abroad  8s. ).     Prospectus  on  application. 

"The  Incandescent  Lamp  and  its  Manufacture." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready  ;  price  7s.  6d.  (abroad  8s.). 
Prospectus  on  application. 


Tenders  Invited. — The  Weybridge  Urban  District  Council 
invite  tenders  for  the  public  lighting  of  the  district  on  and  after 
September  29th  next.  Tenders,  stating  the  number  of  public  lights 
proposed,  the  illuminating  power  and  price  per  light,  must  reach 
Mr.  George  Wheeler,  the  clerk  pro  tern,  to  the  Council,  before 
February  20th. 

The   Roumanian    I'osts   and   Telegraph    Department, 

Bucharest,  invite  tenders  until  the  27th  inst.  for  the  supply  of 
20,000  large  and  23,000  small  porcelain  insulators. 

The  Erfurt  Direction  of  the  Prussian  State  Railways 

invite  tenders  until  the  20th  inst.  for  the  supply  of  71,000  arc-lamp 
carbons  and  1,590  incandescent  lamps. 

Tenders  Accepted. — At  a  meeting  of  the  South  Shields  Town 
Council  on  February  6th  the  following  tenders  in  connection  with 
the  electric  lighting  scheme  were  accepted  :  — 
Boilers    and    pipes    (Black,    Hawthorn    and   Co., 

Limited,  Gateshead) £1,809     0     0 

Pumps  (Henry  Watson  and  Sons,  Newcastle)   905  14    3 

>    and  Alternators  (S.  Z.  de  Ferranti,  Limited, 

London]  8,003    0    0 

Cables  and  trenching  (India  Rubber,  <  Jul  ts  Percha, 

and  Telegraph  Works  Company,    Ltd.,   London)     4,846    0    0 
Arc  Lighting  (S.  '/..  de   Ferranti,  Limited,  Loudon)        793  11     0 
It  was  ordered  that  the  tender  for  meters,  &c,  should  stand  over 
for  the  present. 

The  Walsall  Corporation  has  accepted  the  tender  of 

Mr.  H.  Gough,  Dudley-road,  Wolverhampton,  for  alterations  to 
the  Wolverhampton  street  gasworks,  including  the  erection  of  the 
necessary  buildings  for  an  electricity  generating  station,  for  the  sum 
of  £1,750. 
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Tenders  Received. — The  Wigan  County  Council  have  received 
the  following  tenders  for  plant  and  apparatus  for  their  electric 
lighting  schenie  : 

John  Fowler  and  Co.:  High  tension,  inside  plant  f 5,502.  distributing 
plant  £2.429.  total  £7.931. 

Brush  Company  :  Higli  tension,  inside  plant  £5,189,  distributing  plant 
£1,796,  total  £6.985  ;  low  tension,  inside  plant  £6,079.  10s.,  distributing 
plant  £2,164,  total  £8,243.  10s. 

Corlett  Electrical  Engineering  Company  :  Low  tension  (copper  strip1!, 
inside  plant  £5,743.  distributing  plant  £2,978,  total  £8.721  ;  low  tension 
(insulated  cable),  inside  plant  £5,743,  distributing  plant  £2.804.  total 
£8.547. 

Siemens  Bros,  and  Co. :  Low  tension,  inside  plant  £4,290,  distributing 
plant  £2,843,  total  £7.133. 

Mather  and  Piatt  :  Low  tension,  inside  plant  £4,810.  distributing  plant 
£4,010,  total  £8,320. 

Vacant  Appointment. — The  Town  Council  of  the  City  of  Aber- 
deen require  applications  for  the  appointment  of  electrical  engineer 
in  connection  with  their  electric  lighting  department.  The  salary 
will  be  £200  per  annum.  Some  further  particulars  are  given  in 
our  advertisement  columns.  Applications  must  be  sent  in  to  Mr. 
W.  ( rordon,  town  clerk,  not  later  than  Monday,  the  25th  inst. 

Scottish  House-to-House  Electricity  Company  (Limited). — 
Mr.  Angus  McLeod  has  resigned  his  position  as  Managing  Director 
of  this  Company,  and  Mr.  A.  J.  Lawson  has  been  appointed  engineer 
and  manager,  while  Mr.  Francis  Teague  remains  resident  engineer 
at  Coatbridge.  The  registered  offices  of  the  Company  have  been 
removed  to  49,  Queen  Victoria-street,  London,  E.C. 

Dissolution  of  Partnership. — Messrs.  Paine  and  Thompson, 
electrical  engineers,  115,  Queen 's-road,  Brighton,  have  dissolved 
partnership.  Debts  will  be  paid  by  Mr.  G.  Tho  mpson,  who  con- 
tinues the  business. 

Personal. — Mr.  George  Offor  has  opened  an  office  at  78,  Man- 
sion House-chambers,  Queen  Victoria-street,  E.C,  where  he  will 
continue  to  act  as  contractor  for  the  Bupply  of  electricity. 

Electric  Locomotives. — The  Acme  and  Immisch  Company  have 
received  a  letter  from  the  Greenside  Mining  Company  (Limited), 
of  Westmoreland,  in  which  the  performance  of  an  electric  locomo- 
tive erected  by  the  Acme  Company  is  referred  to  as  follows  : — 
"Our  electric  locomotive  has  just  completed  her  6,000  miles  of 
running  with  her  average  working  load  of  20  tons  at  a  cost  of  only 
£'12,  and  this  for  renewing  the  training  wheels,  which  have  just 
been  replaced.  The  wearing  of  these  can  be  to  a  great  extent 
accounted  for,  seeing  that  some  of  the  gradients  are  equal  to  1  in 
20,  necessitating  a  heavy  brake  being  applied  occasionally.  The 
electrical  part  of  the  locomotive  has  required  no  repairs  whatever, 
the  armature  and  commutator  apparently  are  as  good  as  at  the 
first,  the  latter  has  never  been  turned  up  since  it  left  your  works. 
Taking  into  consideration  the  exceedingly  sharp  curves  and  their 
frequency  in  the  line  of  rails,  to  say  the  least,  the  wear  and  tear  is 
really  surprisingly  low,  and  does  great  credit  to  the  workmanship 
on  the  machine."  The  whole  of  the  electrical  plant  at  the  mine, 
which  has  been  working  for  three  years,  has  proved  thoroughly 
efficient  at  an  infinitesimal  working  and  repairing  cost. 

High-Speed  Gas  Engines. — Messrs.  Scott  Bros.,  of  Halifax, 
have  recently  brought  out  a  high-speed  duplex  gas  engine,  upon 
which  they  have  just  conducted  a  series  of  efficiency  trials.  They 
find  that  their  10-h.p.  engine,  which  will  give  oft'  18  b.h.p.,  con- 
sumes about  2.'i0  cubic  feet  of  gas  per  hour.  Another  test,  on  a 
5-ii.  p.  engine,  giving  8  n.n  p.,  showed  a  consumption  of  120  cubic 
feet  per  hour,  while  a  third  trial  shows  a  consumption  of  only  12 
cubic  feet  per  brake  horse-power  on  a  4-H.1-.  engine.  As  anything 
below  20  cubic  feet  per  brake  horse-power  per  hour  is  considered 
really  excellent  practice,  even  in  the  largest  engines,  it  will  be  seen 
that  tht  so  tests,  winch  appear  to  have  been  carried  l>y  the  makers 
themselves,  are  truly  remarkable. 

Tin  Simples  Ventilator.— Messrs.  Pierson  and  Co.  send  us 
particulars  of  improvements  in  the  ventilator  which  ire  described 

in  a  recent  issue.  Separate  air  inlets  and  gas  outlets  are  provided, 
both  in  the  pattern  which  is  intended  to  discharge  at  the  kerb,  and 
in  an  tqitake  Hush  with  the  side  wall. 

Tin;  RlQHT  THING  is  THE  RiGHl  Pi  U  E.  Messrs.  David  Moso- 
le\     .tod   Sons  send    us    a   sample   hydraulic   cup   packing   made  of 

"celluvert,"  a  kind  oi  red  vulcanised  fibre,  Testimonials  show 
thai  for  such  purposes  this  material  is  distinctly  .superior  to  leather. 
Messrs.  Olab  sx,  Chapman,  \m>  <  lo.  (Limited).  This  firm  send 
us  a  long  list  of  light  and  plant  install.it  ions  bucci  ssfully  carried  out 
during  L894.     The  wort   includes  the  lighting  of  the  Crown  Pre 

served  Coal  Company's  Colliery  at  Cardiff,  and   of  the  Bar]   of 

Durham's  Collieries;  the- shipyard  ol   Messrs.   Short    Brothers  at 

Sunderland,  and  the  works  of  the    Soaton  Carew  Companj   al   West 

Hartlepool,  and  the  Tilghmans  Sand   Blast  Compam  al   Sheffield. 
No  lea    than  36  steamers  are  included  in  the  list  oi       I     ri|   plant 
supplied.     Messrs.  Swan  and  lltiuior,  of  Wallsend,  entrusted  the 
firm  with  the  conti  tel  for  the  supply  of  large  plectric  cranes,  and 
special  electrii       il  an     ng    plants  were    supplied    to  Sii    \\     G 


Armstrong,  Mitchell  and  Co.  (Limited),  Elswick  ;  the  Naval  Con- 
struction and  Armaments  Company,  Barrow-in-Furness  ;  Messrs. 
Hanna.  Donald  and  Wilson,  Paisley  ;  Palmer's  Shipbuilding  and 
Iron  Company,  Jarrow  ;  and  H.  J.  Waterston  and  Co.,  Sunder- 
land. In  addition  to  the  above,  some  large  generating  plants  and 
switchboards  were  constructed  for  Messrs.  Swan  and  Hunter,  of 
Wallsend.  The  orders  received  and  carried  out  during  the  year 
included  a  number  of  combined  engines  and  dynamos  and  belt- 
driven  dynamos  for  installations  not  carried  out  by  the  firm.  For 
search-light  projectors  of  various  types,  which  the  firm  have  made 
a  speciality  for  years  past,  a  number  of  orders  were  received. 
Amongst  the  important  orders  now  in  hand  are  included  lighting 
plants  for  H.M.  ships  "Powerful,"  "Juno,"  and  "Doris." 

"The  Engineering  Magazine." — The  February  number  of  this- 
magazine  is  up  to  the  usual  high  standard,  both  as  regards  matter 
and  illustrations.  Its  contents  include — "  Reasons  why  Prices  are 
Low  "  ;  "  The  Railroad  of  the  Future  "  ;  "  Selecting  Motive  Power 
for  a  New  Plant";  "Municipal  Cleansing  and  Public  Health"; 
"Relation  of  Railways  to  Municipalities"  ;  "  Ancientand  Modern 
Irrigation  in  Egypt"  ;  "The  Professional  Mechanical  Inventor"  ; 
"  The  Great  Steamships  of  the  River  Hudson  "  ;  "  Electric  Power 
for  Isolated  Factories  "  ;  "  The  Construction  of  a  Great  Building  "  ; 
and  the  increasingly  useful  Review  of  the  Industrial  Press.  The 
new  number,  and  nearly  all  back  issues,  may  be  obtained  at  the 
office  of  the  European  edition,  1,  2  and  3,  Salisbury-court,  Fleet- 
street,  London,  E.C. 

Turbines. — We  have  received  a  copy  of  a  catalogue  just  issued 
by  Messrs.  J.  P.  Hall  and  Co.,  of  Oldham.  These  manufacturers 
are  supplying  turbines  and  various  kinds  of  water  motors  for 
driving  dynamos  for  electric  lighting  and  transmission  of  power, 
as  well  as  for  other  classes  of  work.  The  turbines  are  of  the 
Girard  and  Jonval  type,  suitable  for  different  conditions  »f  fall, 
and  are  designed  for  falls  up  to  200ft.,  and  for  vertical  and 
horizontal  driving. 

Messrs.  Elliott  Bros.'  Catalogue. — A  substantial  catalogue  of 
electrical  and  other  apparatus  has  been  issued  by  this  firm.  It  is 
well  arranged  in  sections,  and  has  a  complete  index  and  telegraphic 
code  words.  An  attempt  is  made  to  suggest  to  purchasers  the 
characteristic  points  and  chief  advantages  of  the  leading  types  of 
instruments ;  thus,  ten  lines  are  given  to  d'Arsonval  galvanometers, 
which  have  not  yet  found  their  way  into  all  laboratories.  It  would 
be  worth  while,  perhaps,  to  largely  amplify  such  advice  and  sugges- 
tions. Besides  the  more  important  instruments,  the  catalogue 
includes  minor  accessories  such  as  galvanometer  mirrors.  A  selec- 
tion of  optical,  engineering,  and  mathematical  apparatus  is  given. 
The  catalogue  is  marked  E  4. 

New  Catalogue. — We  have  received  from  Messrs.  Mason, 
Wathes  and  Brown,  of  Leicester,  a  copy  of  their  catalogue  and 
price  list  of  electric  bells,  indicators,  telephones,  and  general 
electrical  apparatus,  which  is  just  issued,  and  includes  particulars 
of  the  firm's  dynamo  machine  with  a  third  bearing.  All  kinds  of 
indicators,  portable  bell  sets,  batteries,  pushes  and  pulls,  tele- 
phones, etc.,  are  set  out  in  the  list. 

Second-Hand  Plant. — The  Tube  Company,  of  100c,  Queen 
Victoria-street,  London,  E.C,  have  for  disposal  a  large  quantity  of 
dynamos,  accumulators,  and  gas  engines  by  the  best  makers. 

Electro-Harmonic  Society*. — A  "Ladies'  Night  "  will  be  held 
at  St.  James's  Hall  Restaurant,  Regent-street,  \\\,  on  Friday 
evening,  the  22nd  instant,  at  eight  o'clock.  An  excellent  pro- 
gramme is  provided.  The  musical  arrangements  will  be  under  the 
able  direction  of  Messrs.  T.  E.  Gatehouse  and  A.  K.  Izard. 


Aberdeen.— Accounts  in  connection  with  the  electric  lighting 
scheme  for  the  ten  months  ended  December  "'1st  last  have  been 
presented  to  the  Corporation,  and  the  net  revenue  shows  a  debit 
balance  of  £217.  The  price  of  current  for  the  present  quarter  has 
been  fixed  at  tid.  per  unit. 

\mi-.i  isinr.. — The  District  Council  have  appointed  a  Committee 
to   consider    the    advisability    of    opposing    the   application    of    the 

Windermere  and  District  Electric  Lighting  Company  for  a  Pro- 
visional <  >rder. 

Ai;ii.ih>\  wi,  Kim  i\,  pon.  \  resolution  was  carried  at  the 
last  meeting  of  the  Ajrlecdon  and  Frizington  Distriot  Council  that 

Steps  I"1  taken  to  secure  the  BervioeB  of  an  electrical  engineer  to 
examine  the  district  and  various  water  OOUrseS  whioh  they  might 
be  able    bO   get    access   to,  and    ascertain    whether   sufficient     liloine 

power Id  be  pro, i need  to  light  the  distriot  bj  electricitj  ;  also  to 

prepare  an  estimate  of  the  probable  outlay  for  lighting  the  district 
bywatei  or  steam  power.  It  was  stated  that  the  cost  ol  the  present 
gas  lighting  was  £200  a  year  j  but  oil  Btormy  and  dark  nights,  when 
the  lights  were  most  needed,  they  were  usually  blown  out  It  was 
estimated  that  the  district  would  be  much  better  lighted  by  el  c 
trioity  for  a  nominal  sum,  even  if  it  were  necessary  to  have  sub 

stal s.      \    committee  was    appointed    to    make  the  dboi 

arrangements. 
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Battbrsea  (London,  S.W.). — The  Special  Committee  appointed 
to  consider  the  question  as  to  the  cost  and  practicability  of  the 
Vestry  adopting  the  electric  light  recommends  the  Vestry  to  sanc- 
tion the  expenditure  of  £200  to  employ  an  expert  to  assist  them  ill 
their  inquiries.  They  believe  the  Vestry  will  be  in  a  position  to 
apply  for  a  Provisional  Order  themselves  within  twelvemonths, 
and  they  urge  the  Vestry  to  continue  its  opposition  to  the  applica- 
tion of  the  County  of  London  Company  to  supply  the  electric  light 
•  ■  Bal  tersea. 

BIRMINGHAM. — With  reference  to  the  question  of  the  lighting  of 
the  new  technical  school  referred  to  in  our  last  issue,  the  Technical 
School  Committee  took  the  subject  again  into  consideration  on 
Tuesday  and  consulted  with  the  Gas  Committee,  and  will  submit 
a  further  report  at  the  next  meeting  of  the  City  Council. 

BoWNESS.-  At  the  meeting  of  the  Urban  District  Council  on 
Monday  the  Chairman  announced  that  the  local  electric  lighting 
company  had  agreed  that  the  charge  to  the  Council  for  current 
would  for  the  future  be  25  per  cent,  less  than  that  made  to  ordi- 
nary consumers.  lie,  however,  mentioned  that  some  of  the  16-c.p. 
lamps  were  to  be  replaced  by  22-c.p.  lamps,  which,  it  was  hoped, 
would  be  more  satisfactory. 

Bradford. — The  Gas  and  Electricity  Supply  Committee  of  the 
Corporation,  having  discussed  the  advisability  of  increasing  the 
present  generating  plant  at  the  electricity  works,  Bolton-road,  have 
decided  to  invite  tenders  for  the  supply  and  laying  down  of  two 
new  engines  of  300  H.r.  each. 

Burglary. — Fynn,  the  man  who  was  sent  to  the  Sessions  for 
breaking  into  the  warehouse  of  the  London  Electric  Wire  Com- 
pany, has  been  sentenced  to  five  years'  penal  servitude,  to  be  fol- 
lowed by  three  years'  police  supervision,  he  being  an  old  offender. 
The  commissionaire,  Robison,  who  so  pluckily  defended  his 
employers'  property,  was  ordered  by  the  learned  Chairman  to 
receive  a  reward  of  40s. 

Cardiff. — There  does  not  appear  to  be  full  agreement  on  the 
electric  lighting  question  into  this  town.  Even  in  the  necessary 
duty  of  appointing  an  engineer  to  take  charge  of  the  electricity 
works  bitter  feeling  is  imported.  After  discussing  the  subject  at 
the  last  meeting  of  the  Town  Council,  the  matter  of  the  appoint- 
ment of  Mr.  Franklyn  was  referred  back,  and  instructions  were 
given  to  Mr.  Harpur  and  Mr.  Massey  to  present  reports  on  the 
general  position  of  affairs  in  regard  to  the  electric  lighting  works. 

Cheltenham. — The  report  of  the  Public  Library  Committee  has 
been  presented  to  the  Town  Council,  and  strongly  urges  the  neces- 
sity for  the  introduction  of  the  electric  light  on  the  grounds  of 
safety  to  the  building  and  to  the  books,  as  well  as  on  the  ground  of 
economy  in  the  cost  of  rebinding.  The  Committee  make  a  strong 
representation  to  the  Electric  Lighting  Committee  to  supply  the 
light  to  the  library  free  of  cost,  in  which  case  the  Library  Com- 
mittee will  borrow  a  sum  to  meet  the  expenses  of  the  first  installa- 
tion of  the  light.  This  suggestion  has  met  with  partial  success,  as 
an  offer  has  been  made  which  is  to  be  discussed  at  the  next  meeting 
of  the  Library  Committee.  The  librarian  estimated  the  damage 
done  to  the  books  by  gas  as  30  per  cent,  upon  the  original  cost. 

CHICHESTER.-  An  inquiry  has  been  held  here  on  the  subject  of 
the  extension  scheme,  and  it  is  stated  that  the  extensive  range  of 
barracks,  which  are  shortly  to  be  added,  are  to  be  lighted  through- 
out by  electricity. 

Damaging  Electric  Lamps. — Two  lads  named  Trew  and  Flint 
were  charged  at  Westminster  with  damaging  the  electric  reading 
lamps  in  carriages  on  the  District  Railway.  A  number  of  the  money 
receptacles  in  these  lamps  have  been  tampered  with  for  some  time 
past,  and  the  accused  lads  were  detected  in  the  act  of  tampering 
with  the  lamps  and  locks.    The  magistrate  ordered  a  sound  Hogging. 

Dublin. — The  electric  lighting  installation  at  the  new  Parcels 
Post  Depot  in  Amiens-street  is  now  nearly  complete.  The  work 
has  been  carried  out  by  Messrs.  W.  Curtis  and  Sons,  of  Middle 
Abbey-street,  assisted  by  their  engineer,  Mr.  H.  L.  P.  Boot.  The 
lamps  are  at  present  being  run  with  temporary  plant,  but  it  is 
expected  that  the  permanent  plant  will  be  ready  for  working  in  the 
course  of  a  few  weeks.  The  installation  is  equivalent  to  about  900 
8-c.p.  lamps. 

Dundee. — The  Clerk  to  the  Town  Council  has  reported  that  in 
connection  with  the  electrical  department  the  expenses  and  dis- 
bursements to  March,  1893,  had  amounted  to  £28,030.  5s.  10d., 
while  to  January,  1895,  additional  expense  had  been  incurred 
amounting  to  £4,147.  The  Council  had  contracted  to  spend  £1,942, 
making  in  all  £6,089,  which,  being  added  to  the  first  sum  men- 
tioned, brought  out  a  total  expenditure  of  £34,120.  Their  borrow- 
ing powers  at  present  were  limited  to  £30,000.  There  was  a  con- 
templated expenditure  of  £0,000,  which  would  make  a  total  of 
£40,120.  It  was  decided  to  apply  for  further  borrowing  powers  to 
the  extent  of  £10,000. 

Edison-Bell  Phonograph  Corporation  v.  Hough.-  In  an 
action— heard  in  the  Court  of  Appeal  on  Monday — to  restrain  the 


infringement  of  patents  by  the  defendant,  who  let  out  phono- 
graphs for  theamus ml  of  the  public,  a  motion  was  made  ex  parte 

on  the  part  of  plaintiffs  forleave  to  appeal  from  an  ordermade  by  Mr 
Justice  Stirling  for  the  examination  of  Mr.  T.  A.  K  lison  in  America 
Mr.  Greshain  stated  that  the  patent  was  nol    Mr.    Edison's,  and  he 

was  therefore  nothing re  than  an  expert,  witness.     The  plaintiffs 

didnotobjecttoMr.  Edison  giving  evidence,  but  to  the  expeus.  of 
a  commission  to  America.  The  appeal  was  refused,  and  the  oom 
mission  will  proceed. 

ELECTRIC  Organs.— An  "echo"  organ  is  being  added  to  the 
instrument  at  Westminster  Abbey.  It  will  bo  erected  in  the  tri 
foriuin,  and  it  will  bo  blown  from  a  fifth  manual,  which  will  be 
connected  to  the  "echo"  organ  by  electricity. 

Grange.— The  consent  of  the  Urban  District  Council  has  been 
given  to  the  application  of  the  Windermere  Company  for  a  Pto\  i 
sional  Electric  Lighting  Order.  Under  the  agreement  with  the 
Company  the  Council  has  power  to  purchase  at  the  end  of  10 
years. 

Grasmere.— The  Urban  District  Council  have  decided  not  only 
not  to  oppose  the  proposed  application  for  a  Provisional  Order  by 
the  Windermere  Company,  but  to  support  the  Company's  appli- 
cation. 

II  vmmersmitii  (London,  W.).— At  the  last  meeting  of  the 
Vestry  a  proposal  to  refer  to  a  Committee  the  question  of  lighting 
Uxbridge-road  by  electricity  by  means  of  lamps  in  the  centre'of  the 
road  was  rejected. 

Hastings.— At  a  meeting  of  the  Corporation  on  Friday  last 
exception  was  taken  to  a  recommendation  of  the  Finance  Com- 
mittee that  the  electric  light  company  be  paid  £323.  lis.  for  the 
lighting  of  the  front  for  the  quarter,  and  after  some  discussion 
the  item  was  referred  back. 

Keswick. — At  the  last  meeting  of  the  Urban  District  Council 
a  request  by  the  Keswick  Electric  Light  Company  (Limited)  for 
the  Board's  consent  to  an  application  by  the  Company  for  a  Pro- 
visional Order  for  lighting  the  district  was  agreed  to,  after  some 
discussion,  on  condition  that  the  Company  supply  and  light  three 
arc  lamps  for  public  lighting  free  of  charge. 

Lectures.— Mr.  F.  H.  Taylor,  A.I.E.E.,  is  announced  to  lecture 
on  behalf  of  the  East  London  Church  Fund  at  St.  Andrew's  Parish 
Room,  Fairholt-road,  Stoke  Newington,  London,  N.,  on  Monday, 
in  March  4th,  the  subject  of  the  lecture  being  "Recent  Developments 

Electrical  Science." Prof.  A.  B.  VV.  Kennedy  was  to  have  lectured 

to  the  members  of  the  Edinburgh  Literary  Institute  last  week,  but 
was,  we  regret  to  learn,  prevented  by  indisposition  from  attending. 
In  his  place  Mr.  Monkhouse,  resident  engineer  to  the  Edinburgh 
Corporation,  read  the  lecture,  which  was  fully  appreciated  by  a  large 

audience. Prof.  Horsley  lectured  at  the  London  Institution  on 

Monday  on  "Truth  and  Falsehood  as  to  the  Effect  of  Electric 
Currents  on  the  Body."  The  purpose  of  the  lecture  was  the 
exposure  of  "electric"  quackery,  and  public  journals  like  Ihe 
Times,  whose  proprietors  accept  the  flaming  announcements  of  so- 
called  electric  belts,  should  give  their  readers  an  opportunity  of 
studying  the  remarks  made  by  Prof.  Horsley  on  this  subject.  So 
far  as  these  "  electric  "  contrivances  are  concerned  the  exposure 
was  complete.  The  lecturer  was  particularly  severe  on  the  lassi- 
tude displayed  by  the  Public  Prosecutor  in  protecting  the  public 
against  quacks  and  quackery  of  all  kinds,  but  especially  where  the 

word    "electric"   is   concerned. Mr.   Sam  Mavor  lectured  on 

Tuesday  at  Glasgow  before  the  Insurance  and  Actuarial  Society  on 
"Electric  Lighting  in  Relation  to  Fire  Insurance." 

Leeds. — The  Yorkshire  House-to-House  Electricity  Company 
announce  a  further  reduction  in  the  charge  for  electric  current, 
commencing  on  the  1st  July  next.  When  the  consumption  for  the 
quarter  does  not  exceed  1,500  units,  6d.  per  unit  ;  exceeding  1,500, 
and  not  exceeding  ".,000  units,  5|d.  ;  exceeding  3,000  units,  5kl., 
subject  to  discount  of  from  5  to  15  per  cent.  For  heating, 
cooking,  and  power  purposes,  current  will  be  supplied  at  3d,  per 
unit. A  special  meeting  of  the  Leeds  Corporation  Parliamen- 
tary Committee  was  held  on  Wednesday,  to  receive  the  report  of 
the  Tramways  Committee  on  the  proposed  sites  for  electrical  gene- 
rating stations  for  the  working  of  the  tramways.  The  following 
were  recommended  as  possible  sites  by  the  Tramways  Committee, 
v'v/..,  all  the  four  sites  on  which  the  destructors  stand,  the  highway 
depot  in  Whitehall-road,  and  the  sanitary  depots  at  Crown  Point 
and  Call-lane.  One  of  the  latter  the  Parliamentary  I !ommittee  de- 
cided not  to  have  named  in  the  bill.  A  deputation,  consisting  of 
Alderman  Ward,  Alderman  Firth,  and  Councillor  Battle,  and  the 
Town  Clerk,  was  appointed  to  proceed  to  London  as  early  as  pos- 
sible. A  meeting  of  the  Highways  Committee  was  also  held  on 
Wednesday,  when  reference  was  made  to  the  recommenda- 
tions of  the  Tramways  Committee  in  favour  of  the  electri- 
cal conduit  and  overhead  systems  of  propulsion  for  the  tram- 
cars  of  tho  city.  No  vote,  however,  was  taken  m  the  matter, 
the  in'  tubers  deciding  to  wait  until  they  had  the  full  report 
of  the  Tramways  Committee  before  taking  action  in  the  matter. 
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Llanelly. — The  Town  Council  have  decided  to  invite  tenders  for 
lighting  the  Town  Hall,  Athena-urn,  Market  Hall,  and  other  public 
buildings,  and  a  portion  of  the  town,  by  electricity. 

Marriage. — Mr.  J.  D.  F.  Andrews  was  married  at  Fulham 
parish  church  on  Wednesday  last. 

Mevagissey  (Cornwall). — At  a  recent  meeting  of  the  Parish 
Council  committees  were  appointed  to  ascertain  the  cost  of  lighting 
the  parish  by  electricity,  by  gas,  or  by  oil. 

Xewhaves. — At  the  last  meeting  of  the  District  Council  the 
clerk  stated  that  the  Board  of  Trade  had  called  attention  to  Sec- 
tion 4  of  the  Electric  Lighting  Act  of  1888,  which  compels  local 
authorities  to  give  timely  intimation  to  the  Department  of  the 
laying  down  of  electric  light  wires  in  their  districts,  in  order  that 
steps  may  be  taken  to  protect  the  telegraph  lines  in  the  neighbour- 
hood of  the  electric  lighting  mains. 

Newtown. — The  Directors  of  Pryce- Jones  (Limited)  have  decided 
to  erect  a  new  factory  in  close  proximity  to  that  block  of  buildings 
known  as  the  Royal  Welsh  Warehouse.  The  new  factory  is  to 
take  the  place  of  three  large  buildings  now  used,  and  the  electric 
light  is  to  be  adopted  throughout. 

Northwich. — It  is  stated  that  a  local  electric  lighting  company 
will  shortly  be  established  in  this  town,  with  favourable  chances  in 
the  competition  with  gas.  Already  the  gas  company  has  reduced 
its  charge  for  gas  from  4s.  2d.  to  4s.  per  thousand. 

Nottingham. — The  National  Telephone  Company  are  placing 
their  wires  in  this  town  underground.  Three  cables  are  being  put 
down  of  600,  1,100,  and  1,200  yards  in  length. 

Portssiouth. — At  the  last  meeting  of  the  Town  Council  the 
Electric  Lighting  Committee  recommended  that  they  be  empowered 
to  sell  incandescent  lamps.  Complaints  had  been  made  by  private 
consumers,  and  the  Committee  asked  to  be  allowed  to  sell  a  lamp 
guaranteed  as  to  quality.  They  proposed  to  sell  these  lamps  at 
Is.  6d.  each. 

Queenstown. — A  special  meeting  of  the  Town  Commissioners 
has  been  held  to  receive  a  report  from  Mr.  R.  Hammond  on  the 
practicability  of  lighting  Queenstown  by  electricity.  It  was  subse- 
quently decided  that  Mr.  Hammond  should  send  a  written  report 
on  the  subject  to  the  Commissioners. 

Redcar. — A  special  meeting  of  the  Urban  District  Council  was 
held  on  Monday  to  consider  the  question  of  adopting  the  electric 
light  in  the  town.  A  deputation  attended  from  the  Tradesmen's 
Association,  and  presented  a  requisition  in  favour  of  the  adoption 
of  the  electric  light,  signed  by  the  principal  tradesmen.  On  the 
motion  of  Councillor  Priipson  it  was  unanimously  agreed  to  grant  a 
concession  to  Messrs.  Stacey  and  Bennett,  of  Sheffield,  to  lay  down 
plant,  mains,  &c.,  and  to  supply  electric  light  for  a  period  of  ten 
years.     Much  satisfaction  is  felt  at  the  decision  of  the  Council. 

Rochdale. — In  reply  to  an  inquiry  as  to  the  question  of  employ- 
ing the  surplus  steam  at  the  sanitary  works,  with  the  view  to 
utilising  it  for  generating  electricity,  the  Mayor  stated  that  the 
subject  had  not  yet  come  before  the  Electric  Lighting  Sub-Com- 
mittee for  consideration,  but  so  far  as  the  question  of  steam  was 
concerned,  it  had  proved  more  successful  than  even  the  Health 
Committee  had  anticipated  when  the  work  was  undertaken.  Mr. 
Cunliffe  stated  that  there  was  sufficient  steam  at  the  sanitary 
works  to  at  least  provide  electric  current  for  the  lighting  of  the 
Town  Hall  and  Free  Library,  and  the  splendid  decorations  at 
the  former  building,  and  the  books  at  the  latter,  were  sadly  in 
need  of  protection.  The  Electric  Lighting  Sub-Committee  is  to 
be  called  together  to  finally  discuss  the  matter  and  report. 

Soithi-ort. — At  the  meeting  of  the  Town  Council  on  Tuesday  a 
lengthy  discussion  took  place  on  the  minutes  of  the  Electricity 
Committee  with  reference  to  the  tender  of  Mr.  Thomas  Bridge  to 
erect  the  extensions  to  the  engine  and  boiler  house  of  the  electricity 
workH  for  £'l,K!t7,  which  tender  had  been  accepted  by  the  com- 
mittee, although  a  tender  lower  by  £138  had  been  received.  Even- 
ually   it    was  decided  to  discuss  the  matter    in   Cenural   Purposes 

Committee. 

Sin  hi  SHIELDS.  Under  "Tenders  Accepted''  will  be  found 
particulars  of  the  tenders  recently  accepted  by  the  Town  Council  in 
connection  with  tin-  electric  lighting  scheme.  The  specification  for 
the  plan!  was  issued  iii  September  last,  and  we  understand  that 
from  the  firsl  it  was  decided  that,  whatever  tenders  were  received, 
the  quest  inn  nf  accept  in",  t  he  lowest  tender  should  lie  waived  infavour 
of  wli.it  wat  considered  by  the  Borough  Electrical  Engineer  to  give 
the  best  value  for  the  sum  quoted.  It  was  a  condition  i  f  the  spe- 
cification that  all  linns  I enilerim:  were  to  submit,  along  with  their 
bendei  ,  drawings  as  per  a  list  appended  to  the  specification,  This 
is  given  aa  the  reason  why  the  acceptance  ol  the  tenders  has  been 

.n  Inn:;  delated  \    -ill.  eninunttee  nf    the    <  '•  nilieil.    III    Conjunction 

with  Mi  J.  L  Jeckell,  considered  the  tenders  sent  in,  and  the 
lepuri  ,.i  tin  c  iinuittee  was  unanimously  adopted.  The  plant  now 
decided  upon  is  in  excess  nf   the   ori al  estimate.      Application  is 


to  be  made  to  the  Local  Government  Board  for  power  to  borrow 
£28,000. 

St.  Olave's  (London,  S.E.).—  The  Board  of  Works  have  now 
decided  to  give  their  consent  to  the  Provisional  Order  sought  to  be 
obtained  by  the  County  of  London  Company,  subject  to  clauses 
being  inserted  to  the  satisfaction  of  the  Board. 

Stockton-on-Tees. — The  Electric  Lighting  Committee  have  re- 
ported to  the  Town  Council  that  the  consideration  of  the  electric 
lighting  scheme  has  been  deferred  for  a  period  of  six  months.  In 
connection  with  some  proposed  gas  extensions,  Mr.  Councillor 
Smith  pointed  out  that  the  time  was  singularly  inopportune  for 
such  extensions  when  the  electric  light  was  fast  coming  to  the  front. 
Mr.  Alderman  Hind  pointed  out  that  the  gas  extensions  were 
necessary,  because  if  the  electric  lighting  scheme  were  adopted  it 
would  be  some  time  before  current  could  be  supplied  to  the  extreme 
points  of  the  district.  It  was  fortunate  that  somebody  wanted 
more  gas,  for  the  demand  in  the  town  for  that  commodity  had  been 
seriously  decreasing  within  the  past  few  months. 

Wakefield. — At  the  monthly  meeting  of  the  City  Council,  on 
Tuesday,  Councillor  Lee  mentioned  that  it  had  been  decided  to 
engage  Mr.  R.  Hammond  as  electrical  engineer  to  the  Corporation, 
and  to  apply  for  powers  to  expend  £20,000  in  carrying  out  the  first 
instalment  of  the  proposed  electric  lighting  works  for  the  city. 

West  Cowes. — At  the  last  meeting  of  the  District  Council  the 
Lighting  Committee's  recommendation  that  the  Council's  sanction 
be  not  given  to  Mr.  Reader's  application  for  a  Provisional  Order 
for  lighting  the  district  by  electricity  was  discussed.  At  the  meet- 
ing Mr.  Reader  pointed  out  that  a  serious  error  had  been  made  in 
the  estimated  cost  which  had  been  sent  in,  and  he  was  now  pre- 
pared to  supply  current  for  the  public  lamps  at  half  the  figure 
previously  quoted.  Ultimately  the  Committee's  recommendation- 
was  adopted. 

Wigan. — The  County  Council  have  received  a  letter  from  the 
Corlett  Electrical  Engineering  Company  (Limited)  in  connection 
with  the  recommendation  of  the  Gas  Committee  to  accept  the 
tender  of  Messrs.  Fowler  and  Company  (Limited),  of  Leeds,  for 
the  supply  of  electric  lighting  plant.  The  letter  states  that  the 
Company,  which  is  a  local  one,  was  not  placed  in  a  position  to 
tender  for  a  high-tension  plant,  and  suggests  that  the  matter  be 
referred  back  to  the  Gas  Committee  for  reconsideration  in  order  to 
enable  the  local  firm  to  tender  for  the  high-tension  plant.  After 
considerable  discussion  it  was  finally  decided  that  "  the  minutes  of 
the  Gas  Committee  be  approved,  with  the  exception  of  so  much 

thereof  as  related  to  the  contract  for  electric  lighting." The 

names  of  the  firms  to  whom  invitations  were  made  for  tenders  are  : 
Messrs.  John  Fowder  and  Co.  (Leeds),  the  Corlett  Electrical  Engi- 
neering Company  (Wigan),  Messrs.  Mather  and  Piatt  (Salford),  the 
Brush  Company,  and  Messrs.  Siemens  Brothers  and  Co.  (London). 

The  Sub- Committee  of  the  Council  appointed  to  consider  the 

subject  of  electric  lighting  in  Wigan  have  presented  their  report, 
in  which  it  is  stated  that  the  Committee  have  decided  to  recommend 
the  scheme  prepared  by  Messrs.  John  Fowler  and  Co.  as  being 
suitable  for  the  present,  and  more  particularly  for  the  prospective 
requirements  of  the  whole  borough,  and  asked  for  instructions  to 
proceed  with  the  initial  works  in  connection  with  the  scheme,, 
including  powers  to  borrow  £16,000,  made  up  as  follows  :  gene- 
rating and  distributing  plant,  £8,724  :  buildings,  £5,000  ;  service 
mains  and  meters,  £2,276.  The  list  of  tenders  sent  in  will  be- 
found  in  another  column. 

Worcester. — At  the  meeting  of  the  City  Council  on  Tuesday  the 
Chairman  of  the  Electricity  Committee  mentioned  that  during  the 
first  quarter  that  the  electricity  supply  station  had  been  at  work 
(frnm  October  11th  to  January  11th)  the  entire  loss  amounted  to- 
less  than  £100,  after  the  payment  of  all  proper  revenue  expenses, 
and  including  interest  on  invested  capital.  The  Committee  had  no 
doubt  that  during  the  ensuing  quarter — or  at  any  rate  the  first 
quarter  of  next  winter — the  accounts  would  show  a  balance  on  the 
right,  side. 
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PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Cliartcred  Inst. 
Patent  Agents,  of  70,  Chancery -lane,  W.  C. ,  from  whom  any  infor7iiation  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  Specifications  of  Applications  for  Patents  are  not  open  to 

public  inspection  until  after  the  acceptance   of  the  complete  specification. 

The  names  within  parentheses  are  those  of  communicators  of  inventions,  or 

where  complete  specification  accovipanies  application  an  asterisk  is  suffixed. 

January  8,  1895. 

524.  D.  Halpin  and  J.  B.  Alliott.     London.     Improvements  in  steam 

generators. 
527.   H.    F.    \V.   BURSTALL  and  J.   .1.    HlCKS.      London.     An    improved 
galvanometer  lamp,  stamp,  and  scale. 
January  9,  1895. 

530.  R.  H.  Tonklng.    Loudon.    An  improved  electrical  current  reverser 

and  testing  key. 

531.  A.  G.  Adams.     Loughborough.     Dynamo  machines  for  producing 

alternating  currents  of  low  tension. 
541.  A.  Eckstein  and  li.  P.  ElDSFORTH.     Manchester.     An  improved 
combined  electric  bell  and  indicator. 

545.  C.  M.  Dorman   and   R.  A.  Smith.     Manchester.     Improvements 

in  electrical  switches.* 

546.  A.    Njbtmczik.      Berlin.      Ignition   and   gas-generating    body   for 

explosive  engines  rendered  incandescent  by  an  electric  current.* 
563.  J.  Klein.     London.     Process  for  compressing  and  moulding  eleo" 
trolytieally  obtained  metallic  precipitates. 
January  10,  1895. 

619.  T.  Ireland.     Nottinghamshire.     A  mode  of   giving  warning   by 

means  of  electric  bells  of  the  approach  of  trains  at  level  crossings 
on  railways. 

620.  W.  Jeffery  and  F.  Taylor.     London.     Improvements   in  elec- 

trical apparatus  for  protection  against  fire. 
632.  E.  Ageron  and  A.  Fournier.     London.     Improvements  in  gal- 
vanic or  primary  electric  generators. 
656.  J.  E.  Preston.     LoLdon.     An  automatic  clutch-sustaining  device 

for  brackets,  pedestals  or  other  fixed  or  moveable  supports  for 

electric  light  lamp  and  other  purposes. 
671.  S.  Andrews.     London.     Improvements  in  magnetic  cut-outs. 

January  11,  1895. 
684.  G.  C.   Cannon.     Bellshill.     An  improvement  in  and  relating  to 

lamp-holders  for  incandescent  electric  lamps. 
687.  G.  Cheffky-James  and  H.  P.  Ward.     Sheffield.    An  improvement 

in  machines  for  transforming  continuous  or  direct  currents   of 

electricity  and  for  other  purposes. 
712.  L.  MtJKZTNG.     London.     Process  for  the  electrolytic  extraction  of 

nickel  and  cobalt  from  ferruginous  raw  materials. 

736.  R.   W.   Hill.     London.     Electric   alarm   detector   and  valve  for 

chlorine  gas. 

737.  R.  W.  Hill.     London.     Production  of   aluminium  and  generator 

of  electricity. 

January  12,  1895. 
807.  W.  Siepermann  and  H.  Rieoehmann.      Loudon.     A  process   for 
the  electrolytic  decomposition  of  alkaline  chlorides. 

816.  R.  YV.  Hill.     London.     Production  of  gaseous  ammonia  by  elec- 

tricity. 

817.  R.  W.  Hill.     London.     Production  of  nitric  acid  by  electricity. 

818.  V.    Lahola  and  A.  Sachs.      London.     Improvements  in  phono 

graphs. 

825.  J.  J.  Mann  and  L.  Hermand.  London.  Improvements  in  arc 
electric  lamps. 

831.  R.  C.  Qnw  and  B.  Sy.mmons.     London.     Improvements  in   auto- 
matic spring  bolts  for  folding  doors.* 
January  14,  1895. 

856.  J.  H.  Salter.    London.    Improvements  in  telephonic  transmitters 

867.  F.  J.  Beaumont  and  F.  Hallows.  London.  An  improved  elec- 
tricity meter  for  registering  the  amount  of  current  consumed 
on  direct  or  alternating  polyphase,  triphase,  or  ipjadruplephase 
circuits. 

883.  R.  W.  Hill.     London.     Production  of  liquid  ammonia  by  elec- 

tricity. 

884.  R.    W.    Hill.       London.      An    electric    alarm    and    detector    of 

oxygen  gas. 
890.  A.  Cannot.     London.     An  electrical  ballet. 
January  15,  1895. 

962.  C.  F.  P.   Stendeuai  h.      I don.      Improvements   in    and    relating 

to  electric  railways  and  apparatus  therefor. 
1,000.  W.  T.  Delany,  jun.,  and  0.  F.  Shaw.     London,    Improvements  in 

and  relating  to  conduit  electric  railways.* 
1,012.  W.    P.    THOMPSON.      London.     An   improved  electrical   device  for 
lighting  and  extinguishing  incandescent  gas  lamps. 
January  16,  1895. 
1,028.  A.  Lomax.  Liverpool.     Improvements  in  kinetoscope 
1,088.  Siemens  Bros,  ind  Co.    Limited)  ami  F.  Hird.     London.     An  im- 
provement in  safety  fuses  for  high  tension  electric  currents. 


January  17,  1895. 

1.115.  .1.  Anheihon  and  A.  Lomax.     Black] 1.     Improvements  in  kine- 

toscopes. 

1.116.  R.  MoL.  MaoDonald  and  A.    MacDohald.     Glasgow.     Improve- 

ments connected  with  boats  and  vessels  propelled  by  electricity. 

1.117.  R.  MacDonald  and  A.Mai  Donald.     Glasgow.     Improvements  in 
electric  batteries. 

1,120.  A.  Eckstein  a  nd  R.  P.  Eidsfooth.     Manchestei      Improvement*; 
in  telephone  circuits  and  apparatus  a]. pertaining  thereto. 

1,164.  A.    DahaSKINOS.      London.     Improvements    in   typographic  tele- 
graph apparatus. 

January  18,  1895. 

1.180.  H.   Lkveii  rs,   E.   M.    Levetus,   W.   Rowbotham   and  C.    Leyetbs. 

Birmingham.     Improvements   in   solutions   for   use   in   primary 
batteries. 

1.181.  H.   Levetus,   E.  M.   Levetus,   W.   Rowiiotha.m    and    ( '.   Levktis. 

Birmingham.     Improvements  in  solutions  for    use    in    primary 

batteries. 
1,202.  W.  E.  Lanodon.     Derby.     Improvements  in  telephonic  apparatus, 
1,206.  J.   Friends   and   T.    J.    Muiiday.     South   Shields.     Apparatus  for 

measuring  and  recording  electrical  currents. 

SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  now  be  obtained  at  the  uniform  price  of 
8d.  each. 

1894. 

191.  Keith.     Dynamos. 

192.  Keith.     Electric  drills,  &c. 
4,113.  Barnett.     Electric  batteries. 

4,190.  Berry  and  Harrison.     Electrically  illuminated  signs,  &c. 

5,340.  Fleming.     Electrical  resistance  coils. 

5,592.  Grubb    and    Sturgf.      Counter-weights   for   electric   light   pen- 
dants, &c. 
21,098.  Bouchers.     Obtaining  electrical  energy  from  fuel  gases. 
22,821.  Tatham.     Conduits  for  electric  conductors. 


COMPANIES'    MEETINGS     AND    REPORTS. 


National  Telephone  Company  (Limited). 

The  fifteenth  ordinary  general  meeting  of  this  Company  was  held 
yesterday  at  the  Cannon  Street  Hotel,  London,  E.C.,  Mr.  James  Staats 
Forbes  in  the  chair. 

The  SECRETARY  (Mr.  Albert  Anns)  read  the  notice  calling  the  meeting, 
and  the  report  of  the  Directors  was  taken  as  read. 

The  PRESIDENT  said  :  The  report  is  very  concise,  and  perhaps  it  will  be 
convenient  to  begin  at  the  end  of  it,  as  it  may  save  a  good  deal  of  pre- 
liminary explanation.  If  you  will  look  at  the  abstract  of  accounts  at  the 
foot  of  the  report,  and  will  deal  with  the  financial  aspect  of  the  thing  apart 
from  more  general  questions,  you  will  see  that  we  have  had  to  recast  the 
form  of  it.  As  those  who  have  attended  our  more  recent  meetings  will 
remember,  we  altered  the  constitution  of  the  Company  in  the  sense  that  in- 
stead of  having  an  annual  meeting  and  the  great  disadvantage  of  bearing  the 
responsibility  of  this  undertaking  for  a  whole  year  without  the  possibility 
of  exchange  of  thought  with  our  shareholders,  we  have  now  divided  the 
period  into  two  half-yearly  meetings,  and  this  is  the  first  of  those  meet- 
ings. Therefore,  whereas  the  figures  in  the  upper  part  of  the  abstract  of 
accounts  begin  in  1890  and  terminate  with  the  fourteen  months  to  June 
30,  1894,  we  start  afresh  now  with  the  six  months  between  June  and 
December,  and  it  is  with  the  result  of  that  period  that  this  report  and 
these  figures  deal.  For  this  purpose  we  have  had  to  go  through  the  accounts 
for  the  six  months  ended  December,  1893,  which,  having  been  wrapped  up 
in  the  twelve  months  ended  April  and  the  fourteen  months  ended  June 
last,  required  to  be  dissected  ;  but  fortunately  we  have,  by  dint  of  experi- 
ence and  perseverance,  got  these  very  voluminous  accounts « if  <  lurs  extend- 
ing over  500  or  600  centres — down,  so  that  we  can  tabulate  the  results 
month  by  month.  By  that  means  we  are  able  to  tell  you  what  the 
receipts  were  for  the  six  months  to  December,  1893,  and  all  the  other 
incidents  down  to  the  profit,  reserve  fund,  and  so  forth.  That  is  done  in 
these  accounts  as  between  the  two  periods  ended  December  31.  1893  and 
1894,  and  you  will  be  able  to  see  what  progress  we  have  made.  The 
income  accrued  in  respect  of  the  business  of  the  half  year  to  December 
31st  last  was  £378,789,  being  an  increase  over  the  corresponding  period  of 
1893  of  £40,861.  Then  comes  the  burden  under  which  we  groan  some- 
times— the  enormous  deduction  made  under  the  licence  for  the 
benefit  of  the  public  revenue  in  the  shape  of  the  royalties  « 
to  the  Post  Otlice.  That  bus  increased  from  f31,493  for  the  half- 
year  to  December,  1893,  to  £34,953  for  the  December  half  of 
1894.  Therefore,  this  half-year  the  Post  Office  have  benefited  to  the 
extent  altogether  of  very  nearly  £35,000,  without  incurring  any  risk 
or  making  any  effort.  that  is  so  much  clean  money  taken  ovi 
counter  by  us,  and  worked  for  by  us  for  them.  Then  comes  our  uel 
income— the  amount  which  remains  in  our  pui  i  aftei  paying  out  of  the 
gross  receipts  this  large  amount  of  royalty.  The  net  income  for  the  half- 
year  to  December,  1894,  was  £343,835,  being  an  advance  of  £37,401  ;  and, 
so  far,  thai  is  all  pleasant  enough,  because  if  you  multiply  these  figures  by 
two  ami  compare  them  with  the  annual  increases  in  previous  years,  you 
will  see  that  we  are  going  on  very  satisfactorily  as  regards  the  increase- 
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•of  our  gross  and  our  net  revenue.  Coming  to  our  working  expenses, 
if  we  had  commenced  with  the  paragraph  in  the  report  dealing  with  thai 
matter  you  would  have  l>een  shocked  to  find  that  they  have  rather  more 
than  consumed  the  whole  of  the  increase  in  our  revenue  :  hut  there  is 
a  consolatory  asterisk  at  the  bottom  of  the  abstract  of  accounts  explaining 
this.  The  working  expenses  of  the  half-year  under  review  amounted  to 
£206.192  against  £163.853  in  the  December  half  of  1893,  but  there  is  this 
asterisk  against  the  larger  amount :  "Including  £15,000  special  provision 
referred  to  in  paragraph  3  of  the  report."  The  fact  is,  that  before  the 
conclusion  of  the  half-year  we  had  already  suffered  somewhat  considerably 
from  storms,  and  we  foresaw,  as  the  half-year  ended,  and  in  dealing  with 
these  accounts,  that  the  damage,  which  was  considerable  up  to  the  end 
of  the  half-year,  would  not  be  lessened  by  the  frost,  -now,  and  storms 
of  the  month  of  January.  We  therefore  thought  it  prudent  to  debit 
the  working  accouut  with  £15,000  as  a  special  provision  for  the  pur- 
pose of  putting  ourselves  back  into  the  position  we  were  in  before 
the  storms  played  havoc  with  a  great  many  of  our  wires,  poles,  kc. 
Perhaps  you  will  agree  with  me  that  that  was  a  prudent  thing  to  do.  <  hie 
cannot  tell  at  the  present  moment  exactly  whether  this  amount  will  be  too 
much  or  too  little,  but  it  is  a  very  substantial  fund  to  have  in  hand  to  meet 
this  extraordinary  visitation.  I  expect  it  wuTcome  upon  us  from  time  to 
time,  and  some  r.i  you  will  remember  that  a  few  years  ago  we  had  a  similar 
visitation,  which  cost  us  a  great  deal  of  money.  It  is,  of  course,  a  working  ex- 
pense, for  if  our  machinery  is  destroyed  by  storms  we  must  put  it  in  order 
again.  I  hope  that,  as  prudent  men,  you  will  encourage  us  to  be  prudent, 
looking  to  the  future,  and  to  the  necessity  of  our  being  able  to  meet  such  a 
contingency.  This  provision  brings  the  net  result  for  the  half-year  down  to 
£138,642,  against  £142,580  in  the  December  half  of  1893.  in  which  period, 
however,  we  did  not  have  to  include  this  £15,000,  which  we  have  this  time 
had  to  deal  with.  Adding  that  amount  to  the  net  result  would,  of  course, 
put  another  complexion  on  the  matter  as  regards  the  working  expense-. 
The  percentage  of  working  expenses  to  net  income  was  5347  per  cent,  at 
December,  1893,  compared  with  59'68  per  cent,  in  the  past  half-year ;  but, 
if  you  take  away  this  £15.000.  there  will  be  a  sensible  diminution  of  this 
percentage  rate.  I  may  as  well  say.  also,  that,  in  connection  with  this 
sum  of  £205,192  for  working  expenses,  that  we  were  face  to  face  with  a 
large  stock  of  materials  in  hand,  which  has  been  overhauled.  In  the 
course  of  years  in  a  concern  like  this  a  large  amount  of  stock  will  become 
depreciated — effete— and  we  thought  it  was  advisable  to  write  down  this 
stock  by  a  considerable  sum,  which  is  also  included  in  the  amount  of 
working*  expenses.  When  you  come  to  the  balance-sheet  and  see  what 
a  very  large  asset  we  have  in  our  materials,  the  figure  at  which 
it  now  stands  is  a  much  safer  one  than  it  would  be  if  we  had  not 
written  down  this  amount  for  depreciation  which  will  occur  in  a  few  years 
in  materials.  As  regards  the  column  dealing  with  the  amount  from  the 
previous  half-year,  the  figure  there  we  had  to  rectify.  When  we  closed 
the  accounts  for  the  fourteen  months  to  June  30th  last  we  had  had  an 
audit  for  the  month  of  May,  but  the  month  of  June  had  to  be  estimated 
for,  or  you  would  have  been  kept  a  month  waiting  for  the  meeting,  and 
the  dividend  would  have  been  withheld.  We.  therefore,  made  an  estimate 
for  this  month,  but  we  took  care  that  it  should  lie  a  safe  one  ;  and  when 
the  accounts  came  to  be  audited  we  found  that  we  were  very  nearly 
£9,000  to  the  good  for  the  month  of  June,  compared  with  our  esti- 
mate. The  balance-sheet  has,  therefore,  been  altered  by  adding 
this  note : — "  Rectified  figures  brought  forward  on  audited  accounts 
for  month  of  June,  1895."  If  you  look  at  the  upper  set  of  figures 
in  the  abstract  of  accounts  you  will  find  that  the  amount  carried 
to  reserve  fund  at  the  end  of  the  14  months  to  June  30,  1893,  was 
£63,429,  the  amount  then  carried  forward  being  £1,765.  Rectifying 
this  last-mentioned  sum  by  the  amount  to  the  good  for  the  month  of 
June  last  year  beyond  what  we  had  estimated  for,  the  £1,765  becomes 
£10,653.  Debenture  and  other  interest  has  increased  since  December,  1893, 
from  £24,321  to  £26,437.  arising  from  the  fact  that  during  the  interval  we 

had  to  spend    i '    of  the  debenture  money   on  capital  account  in  con- 

iioini  with  i.ui  now  Mihscrihprs  a  nutter  which  I  -hall  explain  pre- 
sently. The  amount  tor  Preference  and  Ordinary  dividend  shows  no 
change,  the  capital  remaining  the  same.    We  are  enabled  to  pay  upon  both 

he  Preference  md<  Ordinary  -  hares,  after  having  cleared  oil' the  prior  charges, 
the  same  dividend  for  the  past  half-year  as  we  have  paid  for  the  last  two 
or  three  year  5  per  rent,  per  annum.  This  will  enable  us  to  carry  to 
the  re  lerve  fund  this  hall  year  £35,000.  and  to  carry  forward  to  the  benefit 
of  the  'input  half-year  £3,379.  Fou  know  the  story  about  the  reserve 
inn. I.  I  ilo  not  know  whether  we  shall  Inn.'  il  disi  u  ed  again  .  bul  I  Bee 
thai  Mr.  Galbraitb  is  here.  One,  however,  must  look  sufficiently  forward 
to  apprehend  both  the  importance  and  the  justice  to  ii.i-  Company  of 
having  a  large  reserve  every  year,  bo  au  e  17  or  18  yens'  tenure  upon  one 
hypothec-  moans  that  you  iiiu.-i  have  a  fun. I  .■>  aside  probably  invested 
— and  ..'ii.uiii.    1.1. i   on   in      i.'.i     i.  meel    po    ible  depreciation  when 

the  in cues  for  considering  whal    i     to  be  done  a     the  end  of  the 

..in.     i..ii.       I     know    tl  .i     there     ire       ...     people    who    are    saying 
li.,i    i     candalous  thing   it    is   f..i    this  Companj    to   he   payir, 

mous  dividends   and    •  irrying    enoi u       am     to    the    rve    fund. 

Such  remarks,  howevei    are  made  b'    the  itninl  rmed   and   unreflectin 

people  who  talk  about  thing    tie.,  do  nol  know  and   thing    which  thej  do 

i  do  so 
Tle-y  merely  denounce  tie  Com  : 

•i  ..I In  i  | pie  have  to  Bud  tfa     as  Hid  c in.  if  tl 

competitors  with  u     upon  a  17  years'  tenure,  they  would  have  two  things 

..i  I ■  ■■.:,' 

,n    n.  h  a  risl  '.  next,  whethei  i  he  5  uei  cenl   1 1  i  very 

,i  i  he  end  of  17  yeat     the  capital  value  i 

diminish!  d      Thai     i     the    ■".'■ It    ol     thai        ittei      !fou     ee    thai 

our    resi  lerablo    Bum   in    the 

I  I         Ol      llll! 

;  ion   who  undo:  i  ike  tin    bu  in  mind 


that  not  only  must  they  earn  in  those  years  such  a  reasonable  dividend  as 

justifies  the  venture,  but,  plus  that,  a  very  considerable  addition  to 
cover  what  may  arise  when  their  lease  ends.  Of  course,  one  may  have 
one's  own  opinion  as  to  what  may  arise,  but  this  business  is  in  such  a 
position  that  no  one  knows  or  can  predict  what  is  going  to  happen.  As 
prudent  people,  however,  we  must  provide  for  what  maj'  happen,  although, 
personally,  I  do  not  believe  it  will  happen.  When  I  come  to  deal  with  the 
report  itself  you  will  see  that  I  have  said  everything  that  is  there  stated 
on  this  subject,  because  it  repeats  in  much  the  same  order  and  in  pretty 
nearly  the  same  language,  barring  the  figures,  what  I  have  said.  We 
refer  in  paragraph  3  to  the  sum  of  £15,000  "  specially  set  aside  to 
meet  the  heavy  exceptional  cost  involved  in  replacing  aud  repairing 
plant  destroyed  or  damaged  by  the  recent  storms."  It  would  have  been 
more  absolutely  correct  to  say  "  to  be."  It  is  reserved  to  pay  for  damage 
done  before  you  had  the  opportunity  of  repairing  it,  but  it  is  no  less  a 
charge  on  the  half-year,  and  it  is  necessarily  reserved  for  that  purpose  :  in 
fact,  a  good  deal  of  it  has  been  spent  in  putting  things  into  ship-shape. 
The  net  result  I  have  already  told  you  about.  Then  there  is  the  para- 
graph which  begins  "  the  rentals  carried  forward  for  unexpired  terms  of 
running  contracts."  That  is  an  indication  of  the  position  of  the  Company. 
I  have  had  occasion  to  explain  this  matter  a  good  many  times,  but  one 
sees  strange  faces  at  these  meetings,  and  even  proprietors  who  have 
attended  former  meetings  sometimes  forget  the  explanations  given  to 
them.  This,  however,  is  a  very  important  matter,  as  au  indication  of 
the  progress  we  are  making.  It  means  the  amount  of  money  in  hand 
by  payments  made  in  advance  for  periods  extending  beyond  the 
termination  of  the  half-year.  A  man  pays  £10  on  the  1st  of  January 
in  advance  for  twelve  months'  service.  At  the  end  of  the  twelve 
months  it  is  accounted  for  and  becomes  part  of  the  revenue  ;  but  if 
.  m  the  1st  of  February  he  pays  £10,  eleven-twelfths  of  this  sum  belongs 
to  the  year  ending  the  following  December,  and  the  remaining  one-twelfth 
to  the  following  January.  We  therefore  always  have  an  amount  in  hand 
in  respect  of  service  paid  for  but  not  performed.  Well,  the  amount  so 
carried  forward  at  the  end  of  December,  1893,  on  this  account  was  £282.948, 
whereas  the  amount  is  now  £313,979,  showing  that  advance.  He  then 
went  through  the  accounts,  and  in  calling  attention  to  the  amount 
expended  on  capital  account  during  the  six  mouths  to  December,  1894, 
remarked  :  This  is  au  item  which  is  always  important  to  bear  in  mind 
in  talking  about  telephone  matters— -that  this  business  involves  in  it- 
very  nature  the  finding  of  ready  money  in  anticipation  of  new 
subscribers,  because  until  you  have  installed  a  man  he  cannot 
communicate,  and,  roughly,  every  new  subscriber  costs  about  £40. 
Therefore  you  have,  to  start  with,  to  find  £40  to  instal  a  new  cus- 
tomer, and  the  bulk  of  the  amount  of  £134,959  expended  during  the 
six  months  under  review  on  the  construction  of  exchange,  trunk,  and  private 
lines  is  made  up  in  that  way.  As  regards  trunk  lines,  according  to  the 
contract  entered  into  with  the  State  a  couple  of  years  ago  or  more,  we  were 
bound  not  to  extend  the  trunk  system,  the  nature  of  the  bargain  being 
that  the  State  should  become  the  "  trunkers,''  we  being  limited  to  the 
humble  capacity  of  collectors  and  deliverers  of  goods.  But  the  question 
between  us  and  the  Post  Office  is  treated  in  rather  a  different  way.  We 
are  obliged  to  anticipate  expenditure  :  we  kuow  it  will  be  required,  and  we 
must  make  provision  for  it  a  little  in  advance  of  the  absolute  time. 
The  Post  Office  act.  upon  another  principle.  When  someone  has  estab- 
lished a  business  they  then  think  that  the  time  has  come  to  spend 
money  to  provide  for  it.  That  is  the  difference  between  the  way  the 
telephone  and  the  telegraph  business  has  been  conducted.  Some  of 
our  claims  were  so  urgent,  particularly  in  the  manufacturing  dis- 
tricts, and  the  hindrance  to  business  was  so  great,  that  we  were 
enabled  to  persuade  the  Post  Office  to  let  us  go  on  spending  their 
money  a  little  in  advance  in  the  establishment  of  trunk  wires.  A 
portion  of  this  £134,959  has  gone  in  that  way,  but  it  comes  back  when 
we  have  ascertained  what  lines  the  Post  Office  will  take  over  under  the 
agreement — a  very  complicated  matter,  although  one  very  easy  to  talk  about. 
It  is  all  mixed  up,  and  it  takes  a  very  long  time  first  to  determine  the 
principle,  and  next  to  do  whal  is  convenient,  and  to  see  if  it  is  better  to 
consider  whether  a  line  is  trunk,  or  local,  or  a  common  thing.  That  has 
been  a  very  laborious  job.  and  if  there  had  not  been  in  the  Post  Office  ami 
on  our  side  the  most  perfect  rectitude  of  intention,  it  would  have  been 
a  very  difficult  thing  to  unravel.  We  have  now  settled  the  principle 
on  which    the  thing   is    to   lie   done,  and    the    matter    is    now    remitted  to 

the  agent  of  the  Posl  Office  an  engineer,  and  our  own  engineer.  The  prin- 
cipal valuation  is  going  on,  and  1  suppose  that  in  a  short  time  the  amount 
will  be  decided  on  that  baa  to  be  paid,  and  it  will  be  a  good  lump  sum.   As 

to  the  item  of  £121,295  "  redemption  of  Four  and  a  Half  per  Cent.  Deben- 
ture Stock,"  we  redeemed  that  stock  at   110.     No  one    however,  knew  what 

would  arise,  and   it   was  underwriten    on  account   of  which  we  incurred 

rate  expense.     We  have  a  balance  to  the  credil  ol  capital  account  ol 

£305,709,  being  money  we  have  received  on  our  diffi  '"it  we 

have  i  large  amount  set  aside  in  reserve,  w  Inch  might  bine  been  paid  in 
dividends;  and  we  have  also  in   hand   the  large  amount    of    inoiicx    I  have 

mentioned,  which  has  I a  paid  to  us  in  respect  of  unperformed  duties. 

r.\  means  of  those  fund  -.  we  an  capital. 

There!    no  particulai   objeel    in     ipital  with  which  to  carry  on 

daily  expenditure,  or  to  keep  money  lying  idle  when  we  can  distribute 

it.    and,     therefore,    we     have     put      this     money     iuto     our     busUU 

Phen    we   come   to   the   revenue   accounl 

lull      Will        m     QOW       I  111!  I.IU.I-.  I'll.'.        i 

"  rents    ..f    pi, no  bs,   taxes,   and   insu  >w,     the 

ids  insurance,  i          extremely 

in. I  we  must   insure  in  ordei  ;  which  we 

mi  in  in.  in  I.-,  in..  ....     ,o  ;   the   ame  as  prudent  merchants  insure  their 

in  the  net  revenue  account  you  will  um  ol 

only  £425  paid  in  the  hall  >  ■   expen  es  and 

.•                             I  to  the  balan  leel 
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and  you  see  how  that  amount  is  proposed  t"  be  dealt  with.  He  then 
went  through  the  principal  items  of  the  balance  sheet,  and,  with  reference 
to  the  Btock  of  materials,  stated  thai  they  had  nearly  600  ex 
scattered  all  over  Great  Britain  and  Ireland,  with  poles,  wires  and  instru 
ineuts.  In  each  place  the  amount  was  only  reasouable;  but  in  the 
aggregate  it  came  to  an  enormous  amount  of  lock-up,  producing  nothing, 
although  bucIi  things  must  I"'  kept  in  stock.  C  intinuing,  he  aaid  :  I  now 
come  tii  the  agreement  with  the  Posl  Office.  This  matter  is  dealt  with 
very  concisely  it)  the  repoi  t.  We  have  entered  into  an  agreement  with 
the  Post  Office,  the  heads  of  which  were  signed  on  August  11,  1892. 
The  heads  of  agreement  were  very  concise,  although  requii  ing  enlargement 
as  regards  details— not  affecting  the  principle  of  the  heads,  but  enlarging 
them  so  as  to  provide  for  various  contingencies  and  modifications  of  detail. 
We  are  instructed  that  this  is  a  valid  and  binding  agreement,  which  was 
accompanied  by  certain  things  not  dealt  with  in  it — pledges  of  ours,  in  the 
interest  of  the  two  parties,  that  when  the  agreement  took  effect  we,would 
not  do  this  or  that  thing.  Obviously,  whin  the  Government  had  made  up 
their  minds  that  they  were  going  lo  resume  possession  of  allihe  trunk  lines 
we  had  constructed,  and  that  they  would  provide  all  future  trunk  lines,  it 

would  have  been  inconvenient  for  us  tog i  spending  money  instead  of  the 

PostOfE  rherefore,  not  in  the  agreement  itself,  but  in  a  memo- 

randum, as  a  matter  of  honourable  dealing,  we  agreed  that,  without 
the  sanction  of  the  Posl  Office,  we  ourselves  would  not,  as  part  of 
our  business,  construct  any  further  trunk  lines.  To  that  we  have 
most  loyally  adhered,  notwithstanding  the  serious  injury  that  has 
resulted  to  the  convenience  of  the  telephoning  public,  particularly  in 
the  great  centres,  from  a  paucity  of  necessary  truuk  lines.  We 
have  overcome  this  matter,  however.  As  we  have  said  in  the  report, 
the  authorities  did  what  they  felt  they  could  do  under  the  state  of 
tilings  which  existed,  but,  of  course,  the  longer  this  agreement  remains 
inoperative  the  more  serious  this  thing  is  felt.  We  know  something 
about  this  matter,  because  we  have  to  deal  with  it.  A  great  many 
people,  however,  who  know  notlr'ng  about  it,  say  what  we  ought  to  do,  but 
we  learn  this  by  having  to  do  it.  We  know  that  we  have  been  greatly 
prejudiced,  both  in  income  and  reputation,  by  the  delay  which  has  been 
forced  on  us  by  what  I  have  described;  and  every  six  months  that  that 
delay  goes  on.  the  public  and  we  suffer.  1  hope  the  time  is  very  near  now 
when  that  agreement  will  be  honourably  carried  out  by  the  Goverment.  I 
do  not  think  that  I  need  say  anything  more.  I  have  said  all  that  I  have  to  say 
about  the  disadvantages  of  the  position,  and  how  they  have  been  met  by 
the  forbearance,  assistance,  and  courteous  dealing  of  the  Post  Office  with  us. 
1  am  not  blind  to  the  fact,  however,  that,  with  the  best  intentions,  our  busi- 
ness has  been  seriously  damaged. and  we  have  been  great  losers  both  in  money 
and  character.  As  regards  the  paragraph  dealing  with  a  further  issue  of 
debenture  stock,  you  cannot  go  on  getting  subscribers  without  spending 
money,  which  we  are  obliged  to  find.  It  is  necessary  not  to  be  too  depen- 
dent on  bankers,  and  we  thought  it  was  proper  to  offer  some  proportion  to 
the  ordinary  shareholders  of  the  Throe  and  a-Half  per  Cent.  Debenture 
Stock  which  is  unissued.  It  is  offered  to  the  shareholders  at  £103  per 
£1C0  of  stock  to  such  an  amount  as  will  represent  15  per  cent,  on  their 
holdings.  I  do  not  know  if  everyone  is  goiDg  to  subscribe  for  it,  but  a 
Three  and  a-Half  per  Cent,  stock  at  103  is  not  a  thing  to  be  despised  in 
these  days.  It  is  now  saleable  at  105  or  106,  so  that  those  who  take  the 
amount  to  which  they  were  entitled  uuder  this  offer  will  already  secure  a 
premium  if  they  like.  He  concluded  by  moving  the  adoption  of  the  report 
and  accounts  and  the  payment  of  the  dividends  recommended. 

The  VICE-PRESIDENT  (the  Right  Hon.  Lord  Balfour  of  Burleigh),  in 
seconding  the  motion,  said  there  were  only  two  points  which  it  was  at  all 
ary  for  him  to  advert  to.  He  desired  very  strongly  to  impress  upon 
the  shareholders  that  the  increase  in  the  percentage  of  working  expenses  to 
net  income  was  apparent,  and  not  real,  for  the  reasons  which  had  been 
mentioned  by  the  President.  As  had  been  stated,  £15,000  had  been  set 
aside  tei  meet  damage  to  the  plant  of  the  Company,  owing  to  the  excep- 
tionally severe  storm-  at  the  end  of  December  and  the  beginning  of 
January.  They  hoped  and  believed  that  the  provision  made  to  meet 
this  out  of  the  half-year's  income  would  be  sufficient.  In  addition 
to  this  the  stock  on  hand  had  been  written  down  by  £12.000 
H  these  two  sums  had  not  been  taken  out  of  the  revenue  the  percentage  of 
working  expenses  to  income  for  the  half  year  would  bear  favourable  com- 
parison with  the  percentage  of  the  corresponding  period  of  the  previous 
year,  for  it  would  be  a  point  or  two  less.  Constant  comparisons  were 
made,  always  to  the  disadvantage  of  the  Company,  as  to  the  amount  they 
charged  for  telephonic  communication.  It  was  said  that  one  could  have 
telephones  somewhere  for  £2.  £4,  £6,  and  so  on.  Places  such  as  Stock- 
holm and  Copenhagen  were  compared  with  Loudon;  but  this  was  not 
fair,  because  the  problems  connected  with  giving  telephonic  accommo- 
dation increased  according  to  the  aggregation  of  population,  and  be- 
came more  and  more  difficult  where  there  was  an  enormous  popu- 
lation, such  as  they  had  in  the  large  towns  of  this  country.  If 
they  were  going  into  a  discussion  of  the  matter,  they  could  quite 
well  point  out  that  in  some  cities  of  Europe  and  many  in  America  the 
charges  were  very  much  higher  than  those  made  by  the  National  Telephi  'tie 
ny.  There  was  another  fallacy  underlying  these  comparisons.  He 
did  not  lor  a  moment  say  that  they  were  deliberately  made  for  the  purpose 
of  doing  the  Company  a  wrong,  but  alien  these comparisions  were  made, 
the  same  accommodation  which  this  Company  gave  was  not  included  in 
the  charges  demanded  at  some  of  the  places  with  which  this  Compan; 
compared.  In  some  cases  instruments  had  to  he  paid  for  in  addition,  and 
in  none  of  these  cases,  he  believed,  was  there  a  royalty  of  10  per  cent,  mi 
gross  takings  to  be  paid  to  a  sleeping  partner,  a-  had  to  lie  done  in  the 
case  of  this  Company.  He  did  not  complain  ot  this.  hut  lie  did  say  that 
when  these  comparisons  were  made  the  shareholders  ought  to  be  on  their 
guard  and  not  be  misled  into  the  idea  that  a  real  com]  arison  a  com]  ari 
son  of  like  with  like — had  been  made.  ],,  almost  every  case,  a  great  deal 
jiad  to  lie  taken  off  the  comparison  on  one  side,  and  added  to  the  com- 


parison on  the  other,  to  make  it  fair  with  the  conditions  of  thing-  apply- 
ing to  the  National  Telephone  Company.    He  thought  the  accounts  showed 
that   their  concern,  -peaking  generally,  was  in  a   pro  pel  iu    and 
factory  condition. 

In  reply  to  Major-General  Truell  and    Mr.  Galbraith,  who  urged  the 

importance  of  the  reserve  t I  being  in  liquid  securities     Mr   Galbraith 

alluding  to  the  solid  charactei  ol  the  investment    ol  theEs  tern  Telegraph 
Company— 

The  PRESIDENT  stated  thai  they  had  always  been  in  accord  with 
Mr.  Galbraith  as  to  the  proprietj  of  a  liquid  reserve.  The  onlj  poinl 
on  which  they  had  not  been  ahle  to  agree  with  him  > 
proper  time.  If  they  sanctioned  the  addition  now  proposed  oi  £35. COO 
to  the  reserve  fund  it  would  amount  to  £260,000,  which  was  iu  tin 
What  they  were  waiting  to  see  was  how  much  they  were 
to  receive  from  the  Post  Office  under  the  agreement  referred  to.  The 
amount,  as  far  as  they  could  gel  at  it.  would  certainly  not  be  less  than 
£400.000,  and  it  might  he  £500,000.  When  they  received  this  amount  in 
solid  coin  an  admirable  opportunity  would  be  presented 
the  point  which  had  been  suggested.  As  to  a  deputation  to  the  Govern- 
ment to  )ask  them  to  give  up  the  10  per  cent,  royalty  which  they  had  on 
the  Company's  gross  iucome,  he  thought  it  would  he  like  trying  to  get 
butter  out  of  a  dog's  mouth;  but  if  the  shareholders  would  like  to  go 

with    sane   of  the    Directors  as  a   deputation   to   the  Post   Offic Lhe 

matter,  the  Board  would  be  glad  to  fall  in  with  the  suggestion.      He  then 
put  the  motion  which  was  carried  unanimously. 

A  vote  of  thanks  to  the  President,  1  iirectors,  and  Stall  was   then  pro- 
posed, seconded,  and  carried  unanimously. 

The  PRESIDENT,  iu  returning  thanks,  warmly  recognised  the  in- 
valuable services  rendered  to  the  Company  by  Mr.  Gaine  (the  general 
manager),  Mr.  Sinclair  (the  engineer-in-chief),  Mr.  Amis  (the  secretary1, 
and  the  staff' generally.  Theirs  was  a  very  large  establishment.  He  found 
that  they  had  10,000  accounts,  582  exchanges  throughout  the  country,  and 
about  72,000  subscribers,  the  latter  representing  financial,  political,  and 
social  interests  of  the  greatest  importance.  This  was  not  a  combination 
which  ,ould  he  pooh-poohed, as  was  sometimes  attempted  to  be  done.  He 
quite  agreed  with  the  view  that  telephone  shareholders  and  subs* 
should  make  themselves  heard. 

Tin'  proceedings  then  terminated. 


Cuba  Submarine  Telegraph  Company  (Limited). 

The  forty-seventh  ordinary  general  meeting  of  the  Cuba  Submarine 
Telegraph  Company  (Limited)  was  held  at  the  Company's  offices,  58, 
Old  Broad-street,  on  Wednesday  last,  under  the  presidency  of  Mr.  Thomas 
Greenwood. 

The  SECRETARY  (Mr.  James  Scott)  having  read  the  notice  convening 
the  meeting, 

The  CHAIRMAN  said  :  Gentlemen,  considering  the  state  of  the  weather, 
I  think  were  are  very  fortunate  in  getting  a  quorum  to-day.  ( in  the 
last  occasion  of  our  meeting  we  had  some  difficulty  to  make  up  that  num- 
ber ;  but  our  report  and  accounts  are  generally  so  favourable  that  the 
shareholders  do  not  think  it  necessary  to  trouble  us  with  their  presence. 
This  is  no  exception  to  the  rule,  and  last  half-year's  report  was  quite  as 
good  as  that  which  preceded  it.  It  is  rather  a  singular  fact  that  there  i- 
not  a  difference  of  £1,  but  of  only  a  few  shillings  between  the  traffic  re- 
ctipts  of  the  past  half-year  and  those  of  the  corresponding  period  of  the 
previous  year,  and  that  the  like  circumstance  arose  six  months  ago,  when  1 
had  the  pleasure  of  seeing  a  few  gentlemen  here.  The  receipts  from  interest 
on  investments  are  rather  less— not  less  than  they  ought  to  be.  but  in  the 
corresponding  period  of  the  previous  year  we  had  an  excess  of  interest. 
Some  moneys  were  received  for  interest  on  deposits  with  banks,  and  these 
sums  had  been  delayed  in  the  former  half-year  and  came  together  in  the  half- 
year  with  which  we  are  now  comparing.  With  that  exception  the  receipts 
may  be  taken  to  be  pretty  much  what  they  were  twelve  months  ago.  There 
has  been  a  slight  increase  in  the  expenses,  and  the  expenses  at  stations 
on  the  whole  are  £300  more  than  they  were  at  the  corresponding  period 
of  a  year  ago.  The  fact  is,  however,  notwithstanding  that,  that 
the  expenses  proper  have  been  less  ;  hut  we  have  made  an  outlay 
this  half-year  for  putting  up  aerial  cable  in  place  of  some  of  our 
wires,  which  has  cost  us  £600,  hut  the  state  of  the  line  is  improved  to  that 
extent.  We  have  also  some  increase  in  income  tax.  We  have  had  some 
difference  with  the  Commissioners  of  Inland  Revenue.  They  would  not 
allow  us  to  make  a  deduction  from  revenue,  a.s  we  have  hitherto  done, 
in  respect  of  the  hire-purchase  cable  of  1881.  These  difficulties  an-  now 
settled,  however,  and  we  have  had  to  pay  them  a  larger  sum  than  we 
expected,  and  the  result  is  that  we  had  about  £300  mon 
to  pay  this  half  year  than  in  the  corresponding  period  of  tie-  previ  u 
With  that  exception  1  think  1  have  brought  to  your  notice  nearly,  if  not 
all,  the  points  of  difference.  Our  reserve  fund  stands  n«  al  4.100.000. 
h  was  £105,000  twelve  "months  ago,  but  iu  the  meantime  we  have  paid 
some  £17.000.  and  charged  the  reserve  fund  on  account  i  I  the 
of  the  new  cable,    [am  pleased  to  tell  you  that  we  have  just  n 

from  the  other  side  that  that  cable  has  been  successfully  laid.     We 
shall  not  make  any  further  payment  of  course,  until  the 

Usual  30  ■  '    thai 

ile  will  be  in  as  perfect  condition  at  the  end  ol  the30i 
when  it  was  laid.     A  further  sum  will  then   be  paid, 
the  reserve  fund  ;  hut  still.  I  hope  thai  we  may  h  ive  twelve  months  hence 
■  i, ii cl  equal  to  thai  whi  h  we  have  at  the  pi. ■-cut  time  ;  that  is  to 

sav.th.u  theamounl  we  set  a  ide  From  our  revenue  will  1 [ual  to  the 

charge  against  the  reserve  fund.  H  e  have  reduced  our  investments  a  little 
by  receiving  some  money  from  some  of  the  Australian  tanks,  who 
have  been  paying  a  part  of  the  money  due  to  us;  and  we  have 
also    made    a    further    reserve     of    £1.000    on    account    of     the    diffi. 
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cultiea  which  the  New  English  Bank  of  the  River  Plate  are  in. 
We  hold  £8.000  there,  and  it  appear.-;  that  the  estimate  made  by  the 
authorities  of  the  probable  receipt  by  the  realisation  of  the  securities  was 

much  higher  than  il  should  have  been,  and  I  am  afraid  that  we  shall  lose 
a  sum  by  the  New  English  Hank  of  the  River  Plate.  Still,  the  reserve  of 
£6.500  made  against  loss  on  deposits  may  be  considered  ample  to  meet 
every  charge  on  il,  and  t<>  cover  any  deficiency  that  might  arise  in  con- 
nection with  some  .if  the  Australian  banks.  I  shall  be  very  glad  to  give 
you  any  further  information,  but  I  will  now  move  the  usual  resolution— 

■:  That  tin  report  "ml  accounts  for  tin'  half-year  eml-d  December  Slstlast, 
Itted,  '"  rea  ived  and  ad        ■ 

Mr.  ALEXANDER  1".  LOW:   I  have  much  pleasure  in  seconding  that- 

The   CHAIRMAN  :  Have  you  any  inquiries  to  make,  gentlemen  ? 

Mr.  F.  II.  KEENLYSIDE:  Can  you  tell  me  whether  there  is  any 
chance  of  the  Spanish  Government  ami  ourselves  fixing  on  any  agreement 
as  to  this  item  of  "Agents  near  the  Spanish  Government?"  I  really 
cannot  tell  how  many  half-years  1  have  seen  this  item,  but  it  i-  a  great 
number. 

The  CHAIRMAN:  Yes. 

Mr.  KEENLYSIDE:  I  do  not  know  whether  the  Spanish  Government 
are  likely  to  be  drawn  into  a  little  more  rapid  progress  or  not.  Would  you 
also  tell  me  what  the  balance  will  be  that  is  taken  out  of  the  reserve  fund 
to  pay  for  the  cable  which  we  hope  to  be  able  to  take  over  in  30  days  ; 

The  CHAIRMAN"  :  Is  there  any  other  question,  as  1  will  answer  them 
altogether  \  After  a  pause,  and  no  one  rising  to  address  the  meeting,  he 
continued.  Then  I  will  answer  these  questions.  The  item  to  which  you  refer 
of  £237.  10s.  in  every  half-year  charged  for  agents  near  the  Spanish  Govern- 
ment does  not  at  all  touch  upi  >n  the  question  of  dispute  between  us  and  them. 
This  is  a  charge  for  salaries  which  we  pay  to  our  representatives  in  Madrid 
and  elsewhere  whom  we  are  obliged  to  have.  We  to  them  are  a  fi neign  ( !i mi 
pany,  and  we  must  have  a  representative  there— some  one  who  is  autho- 
rised to  act  for  us  under  any  emergency,  and  this  amount  of  £237  has  been 
in  our  accounts  for  many  years  past,  and  is  likely  to  continue,  I  should  think, 
to  the  end  of  time,  as  far  as  we  know.  As  regards  the  expenditure  on  the 
suit,  nothing  is  charged  in  the  accounts  this  half-year.  The  thing  is 
dragging  on,  and  when  it  will  lie  finished  I  am  sure  I  cannot  tell  you,  but 
we  are  not  suffering  by  the  delay.  As  regards  the  further  payment  to  be 
made  on  account  of  the  new  cable.  I  think  it  may  probably  be  estimated  at 
about  £6,000. 

The  resolution  was  then  carried  unanimously.  The  dividends  anuounced 
in  the  Directors'  report  which  appeared  in  our  last  issue  were  then  declared, 
and  a  vote  of  thanks  to  the  ( lhairman,  the  Board  of  Directors,  and  to  the 
Secretary  and  officials  of  the  Company,  was  proposed,  and  responded  to  by 
the  Chairman,  and  the  proceedings  terminated. 


St.  James'  and  Pall  Mall  Electric  Light  Company 
(Limited). 

The  ordinary  general  meeting  of  the  shareholders  of  this  Company  was 
held  at  the  offices,  Carnaby-street  Central  Station,  Golden-square,  London, 
W,  on  Tuesday,  under  the  presidency  of  Mr.  Eustace  J.  A.  Balfour. 

The  GENERAL  MANAGER  and  SECRETARY  Air.  Frederic  J. 
W'alk.r  read  the  notice  calling  the  meeting,  and  the  report  of  the  Directors 
was  taken  as  read. 

The  CHAIRMAN  :  I  have  now  to  propose  that  the  report  and  accounts 
be  adopted,  I  will  presently  read  out  the  formal  resolution  ;  but  before 
doing  SO  I  just  want    to  say  a   few  words  in   explanation   and  give  you  an 

a> mi  ol  tin- yen's  work.    I  think  the  Company  may  congratulate  them 

generally  on  the  result  of  the  year's  working.  As  you  know,  we  pay 
a  dividend  of  6J  per  cent,  on  the  Ordinary  shares,  instead  of  4J  per  cent. 
as  last  year.  the  Preference  shareholders,  of  Course,  remaining  at  7 
per  cent.  I  confess  that  1  should  have  liked  to  have  a  little  margin 
with  which  I  i  pay  something  to  the  Founders'  shares  bul  that  was 
not  to  be.  Possibly,  if  things  go  well  with  us  another  year,  as 
they    seem    inclined    to    do,    we    nn\     be    able    to    arrive    at     that    result. 

line  of  tin-  thing    ■••■•  shall  hie  io  face  during  the  coming  yearis  the 

questi t    the  increase  of  our  plant.     We  are  al  present  ,H,i  at  all  far 

from  the  limit  at  which  we   can  work  with  safety.     This  is  partly  due  to 

thefacl  that  Mason'e-yard    batio; ii't  '".it  tin    moment  trusted  to  do 

its  full    bare  of  the  load.     V7eho  e,  o    you  may  probably  have  Been  in  the 
pap        ei  action  pending,  brought  again  t  us  by  the  vestry  for  a  mi 

and.  of  COUrde,   while  thai    ft<  'Mil  i      pen.  I  net  ln\    t    nee n  tll.il   point  is  tied. 

Bul  mi  have  come  to  tie  eon,  lu  lion,  on  tie'  ad\  ice  of  our  engi 

i ,  isers,  that  the  1,600  h.p.  which  Mat  ou's  yai 
culated  to  give  cannot  Vic  fully  relied  on,  and  what  we  propc  e  to  .  (.,  during 
il nine'  yeai  is  to  increase  the  cap  a.  ri  arrange- 

ment of  the  machinery,  and.  finally,  to  deal   with    Mason     pard 
experts  nee.  .ei   ii      The  i    i      methi  I  •■    dealing  with  i l   we  cannot,  as 

yat,  determim       I   ■  i  :  1 1  i    purpose  wi       i     i         I i 

mt  those 
gone  iut"  and   I  i  ike  any 

definite  statement  on  the  subject,     01  com  e  the  debenture    we  raise  will 

be  offered  I  i  !  he    h  net, ..Me,  ..     i  tui po  working 

ha    bi 

Fou  will 
find  in  the  a  i  fl  e  |u»ve 

■    i  i  i i   i  il    >■      unforl  im.iteU ,  had 

ol  appeal,  and  thi   mattei  ■■■.  Ill  havi  l min 

qui  ani  e    i  alual  ion  of  I  i]       placi       I  that    we 

1 1  ilders  in 

tin    matter,     Tliero  is  one  pot  ible  difficult]  we  nave  ahead  which  we  are 

doing  on,-  very  best  to  gum d  against   beforehand,  aud  that  ■    the  rivalry 

■    i  union  Electrii   Supplj  Corporation,    Thej  have  bin    power,  and 


possibly  they  may  exercise  it,  of  reducing  the  rates  to  such  an  extent 
that  tliis  business  would  cease  to  be  remunerative.  I  need  not  say  it 
seems  to  me  that  such  a  course  is  quite  as  much  against  their  interests 
as  ours,  and  we  are  using  every  endeavour  by  the  exercise  of  a  friendly 
spirit  to  come  to  some  kind  of  agreement  with  them  by  which  neither 
Company  will  cut  its  throat.  You  will  remember  that  I  mentioned  this 
subject  last  year,  when  1  stated  that  the  then  Chairman  of  the  London 
( lompaoy  was  incorrect  when  he  remarked  that  this  war  of  rates  had  been 
commenced  by  us.  We  have  always  been  anxious  to  work  in  a  friendly  man- 
net'  with  our  rival  in  the  interests  of  our  shareholders,  and  I  have  real  cause 
for  hope  that  this  friendly  spirit  may  continue  between  us.  We  have  un- 
fortunately lost  one  of  our  Directors,  Mr.  Kirby,  who  resigned  a  short  time 
ago.  I  must  take  this  opportunity  of  saying  that  during  all  the  years — 
almost  from  the  commencement  of  the  Company — in  which  Mr.  Kirby  was  a 
colleague  of  ours  he  served  the  Company  admirably,  and  spared  no  time  or 
trouble  to  assist  the  work  of  the  Directors,  and  his  financial  ability  has  been 
of  enormous  advantage  to  all  of  us.  I  cannot  say  how  much  I  personally — 
and  I  am  sure  the  other  Directors  regret  the  fact  that  he  felt  compelled  to 
resign.  I  also  want  to  take  this  opportunity  of  again  thanking  our  staff — 
both  the  General  Manager's  staff  and  the  engineer's.  I  think  that  this 
Company  may  be  regarded  as  a  sort  of  model  company  for  all  others  in  its 
economy  of  working,  in  the  smoothness  with  which  everything  goes  on, 
and  on  its  immunity  from  accidents  and  other  contretemps  ;  and  both  Mr. 
Walker  and  Mr.  Dobson  deserve  credit  for  the  way  in  which  they  carry 
out  their  duties.  You  will  be  glad  to  hear  also,  although  it  scarcely  belongs 
to  last  year's  accounts,  that  this  year  has  begun  in  a  most  satisfactory  way. 
If  it  only  goes  on  as  it  has  begun  we  shall  be  able  to  do  very  well.  During 
the  first  five  weeks  of  the  present  quarter  there  has  been  an  increase  of  no 
less  than  £1.500  in  gross  revenue,  which  is  a  very  considerable  amount, 
and  not  only  have  we  increased  our  customers  since  December  31st  by  26, 
but  the  number  of  lamps  between  the  end  of  December.  1894.  and  the  end 
of  January,  1895,  has  increased  from  75,217  to  76,610.  This  is  a  very 
satisfactory  increase  in  wiring.  I  do  not  think  I  have  anything  more  to 
say.  I  have  not  made  a  long  speech  this  time,  because  I  do  not  think  there 
were  any  special  incidents  to  dwell  on,  and  I  will  now  formally  move 

"Tkatthi  report  and  accounts  for  tJie  year  ended  December  SI,  1894,  as 
submitted  by  the  Directors,  be  received  and  adapted,  and  tha<  the  dividends 
rti  ommt  ndeclth  rein  be  d,  dared  ami  paid,  on  February  .'.'ml." 
I  need  not  say  that  I  shall  be  very  glad  to  answer,   to  the  best  of  my 
ability,  anv  question  which  any  shareholder  may  wish  to  put  tome. 

The  VICE-CHAIRMAN  (Mr.  Latimer  Clark)  briefly  expressed  his  plea- 
sure in  seconding  the  motion. 

Mr.  SAMS  inquired  why  £90  was  carried  forward  to  the  Ordinary  share- 
holders' account,  whereas  the  Founders'  shares  were  left  out  in  the  cold 
altogether. 

Mr.  TOOTH  inquired  when  it  was  proposed  to  issue  the  additional 
debenture  stock. 

Mr.  PEARCE  remarked  that  attention  had  recently  been  called  to  the 
danger  of  electric  current  in  the  streets,  and  he  inquired  what  amount  of 
risk  in  connection  with  this  matter  this  ( lompany  ran,  and  whether  it  was 
receiving  the  attention  of  the  Directors. 

Mr.  ACKRt  tYD  called  attention  to  the  law  expenses,  and  remarked  that 
only  two  years  ago  a  lawsuit  with  the  Wyndham  Club  cost  the  Company 
about  £1,000.  There  was  still  complaint  on  the  part  of  the  club  as  to 
vibration,  and  he  did  not  know  whether  anything  was  being  done  to 
ameliorate  this  or  not,  but  in  talking  to  some  of  the  committee  of  the  club 
he  knew  that  they  were  fully  determined  to  have  the  nuisance  abated. 

Mr.  FRY  stated  that  he  had  also  heard  the  opinion  of  a  member  of  the 
Wyndham  <  Hub  expressed,  and  that  gentleman  had  informed  him 'that,  as 
compared  with  what  it  used  to  be,  the  nuisance  was  now  comparatively 
nothing. 

\|.  .     \(  'I,   I;m\    I   i      lU,i     |,e      "    , .,",e   i     ,  :  !         I      i-     e     il-.'.i    lo    I.e. 

Mr.  TOOTH  regretted  that  the  Company  were  going  to  law  again, 
because  this  would  have  a  tendency  to  reduce  their  profits. 

Mr.   FRANK    MUIRHEAD  .ailed  attention   to   the  difference  in   the 

management  ex] -  between  the  Westminster  Company  and  their  own 

Company,  and  stated  that  the  amount  paid  for  Directors'  fees  in  this  Com- 
pany was  £1.496,  compared  with  £800  in  the  Westminster  Company. 
I A  voice:  "  That  is  going  to  be  altered  by  the  Westminster  Company."  He 
also  stated  that  the  law  expenses  of  this  Company  amounted  to  £373  in 
tin   |.:,  i  ...mi  ipared  with  £42  in  the  case  of  the  Westminster  Company. 

The  CHAIRMAN  :   I  will  now  answer  these  questions,  and  the  first  one 

is  a  very  simple  matter.   Mr.  Stuns,  I  think,  referred  to  page  6  of  the  report 

and  asked  why  £90. 14s.  5d.  was  not  put  to  the  credit  o(  the  profits  of  the 

Founders' shares.     The  Bum  is  too  small  to  divide  among  the  Ordinary 

i, 'i  ,t"  whom  i  1  undei  no  circumstances,  bad  il  been 

divided  up.  It  .nil  S     untie  penny  have  gone  to  the  Founders'  shares,  bet  all  e 

nut  il  ,  p.'t  i  ent .  b;i    been  paid  to  I  lie  Ordin  lers  that 

il,,.  In, Li,  i  of  the  Founders'  hue  receive  anything  With respeot  to  the 
time  oi  i    ion     the  debenture  stock  which   1   mentioned,   the   Board  has 

I.  IS    yOl  but     ll     is    .pile 

that  ii  would  Ii  bad  finance  to  issue  si.  Ii  stock,  bearing  in- 
ters i   at    1   i m  .  earlier  than  the  mont  elj  required.     I 

i.  o  that  [cannot  give  you  a  more  definite  an  wer  than  that.     Mr.  Pearee 

.  nrrent    in    the     tret 
i  ,i  n    or   to  the    pui   i  1 1011     the  very 

i  areful   at  tenl I    I  lie    Bo  everj    im  idenl   th  it   .-•  t  ui  -  wbti  h 

p.,     ,,,ii     ,      ii  pi.  in    ol    danger    about    it    i     .it    once    reported  to 

them   and   ,  on -i, lore, I.      We   bad     m    the    past     year    only   one   very   small 

,  .,\  lu.  Ii  wa    oau  i  .1  bj  a    m  .il  •  roll  the  bottom  ,.t 

St.. i ■  itreet,     both  our  engineer  and  the  advisers  ol  the  Board  ol 

providin    a  remedy  which  will  prevent  th irrence 

of  such  an  accident,  bj  which,  however,  no  Due  was  hurt.     I  may  add  to 
oi,,  two  point  .     The  Southwark  Bridge  explosion    which  bH 
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nothing  whatever  to  do  with  us,  was  not  caused  by  electricity  ;  and  as  our 
Byatem  is  low  tension,  ii  cannot,  except  under  very  exceptional  circum- 
stances,  and  by  an  extraordinary  combination  of  accidents,  produce  an 

explosion.  In  addition  to  this,  it  cannot  by  itself  cause  danger  to  life 
through  shock.  1  regret  that  a  shareholder  of  this  Company  should  have 
brought  up  this  question  about  the  Wyndham  Club.  It  is  Mill  under- 
going inquiry  by  the  Board  of  Trade,  and  we  6X] i   to  be  able  to  get  over 

all  the  difficulties  in  connection  with  it  :  but  I  think  it  is  unfortunate  that 
in  this  loom,  it  any  rate,  the  matter  should  have  been  referred  to, 

Mr.  A.CK  K<  IV 1 1  said  he  oidy  wished  to  be  a  mediator  between  the  share- 
holders and  the  Club. 

The  CHAIRMAN  :  The  Club  are  meeting  us  in  every  possible  way,  and 
we  are  making  experiments  in  their  rooms,  which,  I  have  no  doubt,  will 
lead  to  valuable  resulU.  As  to  management  expenses,  Mr.  Frank 
Muirhead  spoke  about  the  Directors'  fees.  I  do  nol  know  that  the 
comparison  in  this  matter  with  the  Westminster  Company  is  much  to  the 
point,  as  I  believe  they  are  going  to  alter  their  scale  ;  but  at  all  events 
the  existing  scale  in  our  case  was  come  to  two  years  ago  between  the  share- 
holders and  the  Directors,  ami  it  has  not  been  altered.  I  should  be  very 
glad  if  those  who  object  to  litigation  would  induce  clubs  and  others  not  to 
litigate  with  us,  but  if  someone  attacks  us  we  must  defend  ourselves. 
Tin-  vestry  are  bringing  this  action  against  US,  and  if  we  did  not  defend 
ourselves,  they  would  shut  up  Mason's  Yard.  We  are  doieg  the  best  we 
can. 

Mr.  TOOTH  remarked  that  the  law  expenses  last  year  cost  them  about 
£4.000,  which  was  a  tremendous  "  pull." 

The  CHAIRMAN  then  put  the  motion  in  the  usual  way,  and  declared 
it  carried  unanimously.  Continuing,  he  proposed  the  re-election  of  the 
retiring  Directors — Sir  John  Morris.  K.C.S.I..  and  Mr.  Gerald  W.  Balfour, 
M.B. 

Mr.  BENNETT  FITCH  seconded  the  motion,  which  was  carried  unani- 
mously. 

A  SHAREHOLDER  inquired  whether  Sir  John  Morris  had  not  been 
elected  a  Director  in  the  place  of  Mr.  Kirby. 

The  CHAIRMAN  :  No,  Sir  John  Morris  has  been  a  Director  for  a  long 
time.  I  may  state,  as  Mr.  Kirby 's  name  has  been  mentioned,  that  it  is  the 
intention  of  the  Directors  shortly  to  elect  another  gentleman  in  his  place 
-  Mr.  Walter  Leaf,  who  is  well  known  in  the  City.  We  cannot  elect  him 
to-day,  as  Mr.  Kirby's  notice  of  resignation  was  only  sent  in  a  few  days  ago. 

Sir  JOHN  MORRIS,  having  thanked  the  shareholders  on  behalf  of  Mr. 
( lerald  Balfour  and  himself  for  their  re-election, 

Mr.  HODGSON  proposed  and  Mr.  PEARCE  seconded  the  re-election  of 
Messrs.  Deloitte,  Dever,  Griffiths  and  Co.  as  auditors  for  the  ensuing  year. 

The  motion  was  carried  unanimously. 

A  SHAREHOLDER  proposed  a  hearty  vote  of  thanks  to  the  Chair- 
mau.  Directors,  and  staff. 

The  motion  was  carried  unanimously. 

The  CHAIRMAN  :  I  thank  you  heartily  for  the  way  in  which  you  have 
proposed,  seconded,  and  received  this  vote  of  thanks.  I  will  merely  say  I 
am  perfectly  certain  that  every  one  of  us  is  heartily  desirous  of  doing  his 
very  best  to  forward  the  interests  of  the  Company  in  every  possible  way. 

The  proceedings  then  terminated. 


House-to-House  Electric  Light  Supply  Company 
(Limited). 

The  seventh  ordinary  general  meeting  of  this  Company  was  held  on 
End .u  at  the  Company's  central  station,  Richmond-road,  Kensington,  Mr. 
Henry  Ramie  Beeion    Chairman)  presiding. 

The  SECRETARY  (Mr.  W.  Coupland  Weir)  read  the  notice  calling  the 
meeting. 

The  CHAIRMAN"  said  :  In  accordance  with  the  usual  practice  at  our 
meetings,  I  presume  we  may  take  the  report  as  read.  The  shareholders 
who  have  read  it  will  have  noticed  that  our  business  continues  to 
show  a  steady  growth.  During  the  past  year  the  number  of  lamps 
Connected  shows  a  larger  increase  than  in  the  three  previous  years, 
and  the  gross  revenue,  which  exhibits  an  increase  of  £1,452,  has 
been  earned  at  a  reduced  expenditure  of  upwards  of  £400.  The 
reduction  in  expenses  is  very  general  throughout  most  of  the  items  in 
the  revenue  account,  and  testifies  to  the  more  economic  organisation  of 
the  station  and  the  excellence  of  the  supervision,  The  capital  account  of 
the  Company  show,  an  expenditure  of  £6.670  as  compared  with  £7.409 
during  the  preceding  year.  About  £3,030  of  this  amount  is  accounted  for 
by  the  cost  of  laying  additional  mains  which,  whilst  covering  the  Com- 
pany's area,  is,  for  the  time  being,  more  or  le-s  unproductive  outlay.  In 
view  of  the  results  which  we  now  present  to  the  shareholders,  the  I  lirec- 
tors   have  had  under  consideration    the    question   as   to  the   desirability, 

in  the  general  interests  of  the  undertaking,  of  making  a irly  substantial 

reduction  in  the  price  of  the  current  to  consumers.  The  Board  is  not  in  a 
position  at  this  moment  to  make  any  definite  statement  with  regard  t>. 
the  matter,  but  they  hope  that  when  the  reduction  is  made  it  will  not  pre- 
judicially affect  the  net  revenue,  although  it  will  undoubtedly  affect  its 
rate  of  progress.  There  is  only  one  item,  I  think,  in  the  accounts  which 
I  some  notice,  and  that  is  in  respect  of  the  Company's  expenditure 
on  the  construction  business,  which  is  represented  in  the  balance- 
sheet  by  an  asset  of  £16,618.  fcincc  the  issue  of  tie-  report  to  the 
shareholders,  the  Directors  have  not  received  the  accounts  of  the 
Leeds  and  London  Company,  which  they  hope  t..  be  in  possession  of  in  a 
few  days  ;  Ian  they  are  very  much  disappointed  that  the:  admittedly  large 
business  which  has  been  transacted  under  the  agreement  ha,  nol  been 
productive  of  profit  to  the  Company,  and  they  will  make  it  Iheii  ! 
to  investigate  the  circumstances  under  which  such  an  unsati  lacl  >ry 
result  has  been  obtained,  with  the  view  of  protecting  the  interests  of  the 
Company  as  far  a-   they  may  be  able.     I  ought  to  add   tint    the   Board 


feel   that  the  satisfactory  results  which  they  are  enabled  to  present  to 
tie'    hareholdei     are  in  a  large  measure  due  to  the  admirable   ■  . 

which  have   been  rendered    l>\    Mr.    I 'age,  as    Managing    Directol     and    M,. 

Bowden,  as  manager  of  the  works.     With  tin bservations,  I  move — 

'•Tin, i  tl„  report  of  th    Directort  and  th   sUdcmcnt  of  a 
year  ended  DeeemberSX,  1894,  1»  received  and  adopted." 

Mr.  W.  F.  LFFSF.  seconded  the  motion. 

Mr.  W.  PAGE  Managing  Director)  said  he  believed  it  would  be  in  the 
interest  of  the  Ordinary  shareholders  that  a  reduction  should  be  made  in 
the  price  of  current  as  soon  as  possible.  Rut  before  that  could  be  done 
they  must  make  further  provision  in  the  way  of  plant,  because  he  ex- 
pected the  reduced  price  would  bring  them  a  largely-increased  demand, 
which  they  must  be  in  a  position  to  meet.  As  soon  as  they  had  the 
plant  something  of  the  kind  would  be  done;  but  plant  of  the  be  I 
type  or  what  w a i  considered  the  best  type— could  not  always  be  had  at 
once,  because  everyone  was  wanting  it  at  the  same  time.  They  had  new 
plant  on  order,  and  he  was  hoping  to  get  it  erected  during  the  ni 
months,  and  they  would  then  be  in  a  position  to  meet  the  increased  demand 
expected  to  be  made  upon  them.  The  results  to  which  the  Chairman  had 
referred  in  the  way  of  increased  expenditure  had  been  brought  about  by 
great  economy,  for  which  Mr.  l'.owden  was  very  largely  responsible,  and 
they  owed  that  gentleman  a  great  deal  for  the  indefatigable  way  in  which 
he  had  discharged  his  duties.  As  regards  the  Leeds  and  London  ( lompany, 
he  would  like  to  point  out  that  the  celebrated  firm  of  J.  Fowler  and  I  !o. 
had  the  management  of  it,  and  he  did  not  think  that  firm,  with  their  repu- 
tation for  good  work,  business  ability,  and  prosperity  would,  after  the 
Company  got  into  working  order,  allow  it  to  prove  unsuccessful  in  their 
hands. 

The  motion  was   then   put  to  the  vote,  and   declared   to  be  carried 

in  in.   inn. 

The  CHAIRMAN  then  moved  the  payment  of  the  Preference  dividend 
for  the  year,  which  was  carried. 

Mr.  H.  R.  Beeton  (Chairman)  and  Mr.  W.  Page  (Managing  Director) 
having  been  re-elected  as  Directors,  and  the  auditors  (Messrs.  Theobald 
Brothers.  Miall  and  Co   re  appointed, 

The  CHAIRMAN  said  the  Board  hoped  in  future  to  pay  the  Preference 
dividend  half-yearly. 

A  vote  of  thanks  to  the  Chairman  terminated  the  proceedings. 


Newcastle  and  District  Electric  Lighting  Company 
(Limited). 

The  annual  meeting  of  this  Company  was  held  on  Monday  at  the  offices 
of  Messrs.  Leadbitter  and  Harvey,  Westgate-road,  Newcastle,  Mr.  .1.  H. 
Millburn  presiding. 

The  CHAIRMAN,  in  moving  the  adoption  of  the  report  (which  appeared 
in  our  last  issue),  said  the  output  of  the  Company  in  1891  was  206.000 
units,  at  a  cost  of  3\39d.  per  unit ;  in  1892  it  was  290,000  at  a  cos)  of 
31  Id.  per  unit  ;  in  1893,  388,000  at  a  cost  of  263d.  ;  and  in  1894,  431,239, 
at  a  cost  of  2'45d.  per  unit  ;  so  that  while  the  production  had  been  steadily 
increasing,  the  cost  had  greatly  decreased,  till  it  had  reached  2'45d.  per  unit, 
which  was  the  cheapest  price  at  which  electricity  had  ever  been  produced. 
As  they  went  on  increasing  in  production  the  cost  would  still  further 
decrease,  and  they  would  have  the  satisfaction  in  time  of  making  a  reduc- 
tion in  the  price  charged  to  the  customers.  This  continuous  reduction  in 
cost  of  production  had  not  been  achieved  by  any  undue  capital  expendi- 
ture, as,  taking  the  capital  expenditure  of  the  t  lompany  in  conjunction  with 
the  amount  of  electrical  energy  produced,  it  would  compare  most  favour- 
ably with  any  Company  or  Corporation  in  the  United  Kingdom.  The 
whole  of  the  machinery,  boilers,  &c.,  were  in  a  thoroughly  satisfactory  con- 
dition, and  it  was  pleasant  to  mention  that  the  mains  of  the  Company  were 
in  the  best  possible  condition  and  quite  as  good  to  all  appearance  as  the 
day  when  they  were  laid  underground.  Of  course,  there  must  have  been 
some  depreciation,  but  it  was  not  apparent.  A  great  deal  of  their  capital 
of  course,  was  sunk  below  the  streets  in  those  mains.  There  were 
miles  and  miles  of  cables,  and  they  were  most  successful  in  the 
manner  in  which  they  laid  down  their  tubes  and  the  special  joint 
boxes.  They  had  a  special  engine  for  blowing  the  air  through 
those  mains  in  order  to  keep  everything  perfectly  dry  and  tight. 
They  had  great  reason  to  thank  the  foresight  of  their  Managing  Director 
(Mr.  Parsons:  for  that,  for  some  of  their  neighbours  had  not  been  bo  suc- 
cessful in  that  respect.  The  condensing  plant  was  doing  all  that  was  ex- 
pected, and  as  the  operations  of  the  Company  increased  it.  was  satisfactory 
to  know  that  all  the  new  machinery  could  be  of  the  condensing  type,  the 

precaution  having  been  taken  wl.cn  making  the  drift  to  the  river  t ake 

it  large  enough  to  meet  future  extensions  tor  come  time  to  come.  In  the 
course  of  the  year  they  had  had  their  shares  quoted  on  the  local  Stock 
Exchange,  ami  the  present  price  of  the  shares  was  placed  at  a  fairly  satis 
factory  figure.  The  price  of  the  light  was  cheaper  in  Newcastle  than  in 
any  other  place  in  England,  and  in  a  year  or  two  they  toped  to  make  it 
Btill cheaper.  They  hoped  presently  to  derive  a  large  income  from  elec 
tr-icity  for  cooking  purpd  e  .  They  hid  not  yet  got  hold  of  tin'  righl 
motor  for  driving  machinery,  hoists,  &c. ,  but  they  believed  the  time  was 
soon  coming  when  they  would  get  it,  and  then  the  finances  of  the  Company 

would  In'  in  a  i iderablj  bettei     fate   in  i  msi  [uence.     With  regard  to 

the  tramways,  if  the  I  loi  poration  would  allow  them  to  run  overhi  ad  tram 
ways  with  overhead  wires,  as  at    Milan.  Genoa,  and   manj    Continental 

■   their 

way  to  do  it   properly  underground.     That  was  the   rei ,  perhaps,  whj 

they  had  not  taken  the  matter  up.  The  prospects  for  the  year  were  good, 
and  they  hoped  to  extend  their  business  considerably.  He  moved  the 
adoption  ,,f  the  report,  and  thai  a  dividend  at  the  rate  ..f  3J  per  cent,  for 
the  ball  year,  making  6  per  cent,  for  the  J  ear.  lie  declared. 
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Sir  BENJAMIN  BROWNE  seconded,  and  Hie  report  was  adopted,  the 
dividend  declared,  and  Col.  W.  M.  Angus  and  Mr.  J.  B.  Simpson  re-elected 
Directors. 

An  extraordinary  meeting  was  afterwards  held,  at  which  it  was  decided 
to  increase  the  capital  from  £60,000  to  £100,000. 

Replying  to  a  vote  of  thanks,  the  CHAIRMAN  paid  a  high  compliment 
to  the  officials,  Messrs.  Pai  sons,  Patterson  and  Hunter. 


India  Rubber,  Gutta  Percha  and  Telegraph  Works 
Company  (Limited). 

The  thirty-first  ordinary  general  meeting  of  this  Company  was  held  at 
the  Cannon-street  Hotel  yesterday  under  the  presidency  of  Mr.  S.  \V. 
SILVER 

The  SECRETARY  'Mr.  William  .r.  Tyler)  read  the  notice  convening  the 
meeting,  and  the  report  of  the  directors  was  taken  as  read. 

The  CHAIRMAN  :  The  motion  I  have  to  propose  is 

"  that  tit,  report  and  accounts  now  presented  h  received  and  adopted, 
and  that  a  dividend  of  5  percent.,  or  Ws.  per  share,  at  tlu  rati  of  10  per 
cent,  per  annum  fret  of  inconu  tax,  payable  on  tin  15th  inst.,  I"  now  declared." 

In  moving  this  resolution  I  cannot  help  saying  that  we  are  disappoiuted 
after  the  hard  struggle  we  have  gone  through  ;  but.  like  other  industrial  con- 
cerns,  wc  have  suffered  from  the  depression  that  has  universally  prevailed. 
Added  tothiSjCom'petitionhasincreased,  and  "over-production"  (about  which 
we  hear  so  much)  has  seriously  affected  our  profits.  The  unprecedented 
state  of  the  Money  Market  will  account  for  much,  as,  in  consequence  of 
the  low  standard  in  the  rate  of  interest,  employment  for  capital  is  sought 
for  in  every  channel.  In  the  absence  of  submarine  cable  work  our 
steamers  have  been  idle.  Our  reserve  has  proved  a  valuable  "  auxiliary 
fund."  It  lias  enabled  us  to  purchase  the  raw  material  uuder  very 
favourable  circumstances  by  laying  in  heavy  stocks  for  future  require- 
ments at  low  prices.  There  are  indications  of  a  revival  in  commercial 
operations,  but  we  must  exercise  great  caution  in  effecting  sales,  as  a  new- 
system  of  transacting  business  i-  gaining  ground,  of  a  character  more 
likely  to  result  in  loss  than  in  profit.  I  must  not  omit  to  refer  to  the 
large  increase  of  late  years  in  rates  and  taxes,  which  forms  a  serious  item 
when  cost  of  production  is  under  consideration.  It  will  be  interesting 
information  if  1  tell  you  that  we  availed  of  the  invitation  to  send  estimates 
to  the  Canadian  Government  for  the  laying  of  8,000  miles  of  submarine 
cable  from  British  Columbia  to  Australia,  which  we  have  reason  to  believe 
have  received  every  attention.  I  must,  in  referring  to  this  subject,  remark 
that  we  feel  greatly  indebted  to  a  member  of  our  Board,  Hon.  H.  Marsham, 
for  the  ready  way  lie  came  forward  and  offered  to  accompany  our  chief 
submarine  engineer,  Mr.  M.  Hamilton  Grey,  who  has  already  passed 
oVer  those  waters  and  is  familiar  with  most  of  the  spots  involved. 
I  have  to  report  the  highly  efficient  and  satisfactory  state  of  the 
works  at  Silvertown,  as  well  as  our  works  in  France,  and  that  they 
are  fairly  well  employed  at  the  present  time.  If  we  are  fortunate  in 
obtaining  submarine  contracts  and  find  work  for  our  steamers  (I  may  men- 
tion that  our  steamship  "  Daeia"  has  just  completed  a  contract  entered 
into  for  the  Spanish  Government  to  repair  a  cable  referred  to  in  this 
clay's  papers)  we  may  look  forward  to  the  pleasure  of  meeting  you  in  July 
next  with  a  favourable  account  of  our  labours.  With  these  remarks  I  beg 
to  move  the  adoption  of  the  report  and  accounts,  and  the  payment  of  a 
dividend  of  5  per  cent.,  or  10s.  per  share,  free  of  income-tax,  payable  on 
15th  inst. 

Mr.  ROBERT  HENDERSON  briefly  seconded  the  motion. 

'flic  CHAIRMAN  :  We  shall  be  glad  to  hear  any  remarks  that  any 
shareholder  may  desire  to  make. 

Mi.  SHELDON  said  he  desired  to  know  how  the  reserve  fund  was 
invested.  It  wasputdown  on  one  side  of  the  balance-sheet  at  £450,000. 
Was  thai  represented  by  investments  in  any  way  '  lie  saw  that  the  deben- 
tures and  shares  held  by  them  in  other  companies  amounted  to  £209.540, 
on  the  other  side,  so  that  he  presumed  about  £240.000  of  the  reserve  fund 
was  invested  in  stock  and  plant. 

Mr.  CONGREVE  inquired  whether  the  Hoard  had  fixed  any  limit  to 
which  the  reserve  fund  was  to  be  raised.  It  seemed  to  him  that  the 
inten  I  "i  some  future  generation  were  being  con  idered  partially,  at  all 
events     in  connection  with  this  fund. 

Mr.  QILLINGS  said  he  bad  een  a  rumour  that  the  stock  which  the 
Company  had  purchased  on  Eavoui  ible  terms  bad  been  written  down  to  a 
low  price. 

Mr,  lli.Md  RSON  asked  whethei  if  the  contract  to.  the  cable  referred 
to  was  accepted,  the  shareholders  would  lie  informed  of  the  fact. 

The  CHAIRMAN     5  ou  refei  to  the  Pai  [fit ile  I 

Mi.  MIMH  i: SOU  n    i  ni.  d. 

'fin-  CHAIRMAN  :  If  there  are  no  nthei  que  tiona  1  will  answer  those 
which  have  be;n  put.  One  qui  tion  wai  how  the  reserve  fund  had  ice, 
in  vested,  and  thai  ha    I  i  x  in  tut    rered  on  previous  occasions,     I  believe  that 

hi  I    a\  I II        »'    ('"       I'lH        till  |      qlic     hull       I   ,      a       H   ,   r|||  haic||oldci.  It      is 

1 1  in  the  busine         As  regards  the  stock   which  we  have  boughl 

below  value   iii    ii  i  d  .i     Mi-  ket  prici   of  thi   daj    ind  it  h n  eased 

in  i/alue.     a     to  the  Pai  ifii  cal  le,  I  he  re  ull  will   be   publii  1 1   anuouni  i  d 
i  do  not  think  we  need  undi  '  hough  we 

Bhould   n        i     '  o,     [  will  now,  if  you  pit  a  e  pul  the 

ition. 

Mi    CO    QREV1     i    '  i   ad  that  hi    qui    tion  had  noi   been  answi  red  e 

to  whether  any  limit   had    been  fl  ed  to  which  thi   n  ervi   I I 

im  res  i  d 

The  CHAIRMAN;  1  do  not  think  we  have  occasion  i nsider  the 

I  will  now  tun  the  re  olution.     Having    ul tted  the  motion  in 

tie    ii   n. il   in: i  .     nd  declared  il   can  n  d   una |j     I, I       It  affords 

io  propose  the  re-election  ol  my  friends,  the  lion, 
ib  m      larsha      indMi    \\  e  ton  Jai  ris,  ■  i  membi  rs  of  the  13 


Mr.  ROBERT  II  KM  fERSON  briefly  expressed  his  pleasure  at  seconding 
the  motion. 

The  resolution  was  carried  unanimously. 

On  the  motion  of  Mr.  SHKI.DOX,  the  retiring  auditor,  Mr.  J.  F.  Clarke, 
was  re-elected  for  the  ensuing  year  at  a  fee  of  30  guineas. 

The  CHAIRMAN:  I  will  now  ask  Mr.  Gray  to  give  an  account  of  his 
recent  visit  to  our  French  works. 

Mr.  MATTHEW  GRAY  (Managing  Director) :  Gentlemen,  I  went  over 
to  our  French  works  about  four  or  five  weeks  ago,  and  I  had  a  very 
gratifying  visit.  All  the  work  people  were  busy,  and  I  also  found 
all  the  machinery  and  everything  else  in  first-rate  order.  Everyone 
seemed  to  be  highly  pleased  with  the  way  the  business  was  going 
od.  There  was  no  bother  about  strikes  or  anything  of  that  sort,  but  the 
workmen  were  doing  their  duty  very  satisfactorily.  As  regards  the  works, 
they  are  in  better  condition  than  they  were  ever  in  before,  and  they  are 
able  to  turn  out  a  large  quantity  of  very  satisfactory  work,  and,  I  think, 
at  quite  as  cheap  a  rate  as  any  other  works  in  France.  1  do  not  know  that 
I  can  say  more  than  this — that  everything  is  very  satisfactory  over  there. 

Mr.  JOHN  TREBLE  proposed  a  vote  of  thinks  to  the  Chairman  and 
Directors  for  their  admirable  management  of  the  Company's  affairs  iu  the 
past  year. 

The  motion  was  seconded  and  carried  by  acclamation. 

The  CHAIRMAN  :  In  the  name  of  my  colleagues  and  myself,  I  beg  to 
thank  you  for  these  encouraging  remarks,  which  will  have  their  effect  on 
the  Board. 

The  proceedings  then  terminated. 


Liverpool  Overhead  Railway  Company. 

The  half-yearly  meeting  of  the  shareholders  of  this  Company  was  held 
in  the  Law  Association-rooms,  Cook-street.,  on  Tuesday,  Sir  W.  1!.  Forwood 
presiding. 

The  CHAIRMAN  moved  the  adoption  of  the  report  (which  appeared  in 
our  issue  of  the  1st  inst.),  and  said  he  believed  it  would  be  satisfactory  to 
the  shareholders,  for  the  Directors  were  enabled  to  recommend  the  pay- 
ment of  a  dividend  at  the  rate  of  2  per  cent,  per  annum,  double  that  which 
they  paid  last  year.  They  were  also  able  to  carry  an  increased  sum  to  the 
fund  for  the  maintenance  of  their  permanent  way.  From  the  report  they 
would  see  that  the  gross  revenue  of  the  railway  for  the  half-year  ending 
the  31st  of  December  was  £25,700,  and  the  profit,  after  deducting  working 
expenses,  amounted  to  £6,538.  Out  of  this  they  had  paid  interest  on  their 
debentures  £2,521,  which  left  them  £6,017,  to  which  they  had  added 
the  balance  brought  forward  from  the  last  half-year,  £1.248,  which  made 
the  sum  available  to  be  dealt  with  by  them  £7,256.  They  recommended 
the  payment  of  a  Preference  dividend  of  5  per  cent. — £2.428  :  also  g 
dividend  at  the  rate  of  2  per  cent,  per  annum  on  their  Ordinary  shares, 
amounting  to  £3.750.  This  would  leave  a  balance  to  carry  forward  to  the 
next  half-year  of  £1.087.  In  order  that  they  might  appreciate  the  position 
of  the  Company,  and  also  form  an  opiuiou  as  to  their  prospects  in  future, 
he  thought  it  us  well  to  give  them  a  few  figures  to  compare  their  earnings 
and  expenses  during  the  past  half-year  with  those  of  the  corresponding 
half  of  the  preceding  year.  And  in  makiug  this  comparison  it  would  be 
well  to  bear  in  mind  that  they  had  in  the  meantime  opened  the  north 
extension  to  Seafortb,  and  opened  three  new  stations— at  Seaforth,  at  the 
Langton  Dock,  and  at  the  Nelson  Dock.  Whilst  they  had  derived  increased 
earnings  from  that  extension,  there  had  necessarily  been  au  increase  I  ex 
penditure.  The  train  mileage  run  duriug  the  half-year  was  314,472  miles. 
as  compared  with  the  same  half  of  the  previous  year  243,539  miles,  bring 
an  increase  of  71,933  mile'.  They  carried  3.641,397  passengers,  as  against 
2,475,629,  showing  an  increase  of  1.166.000  passengers.  When  they  origi- 
nally issued  the  prospectus  of  that  Company  the  Directors  were  bold 
enough  to  say  that  they  expected  the  traffic  upon  the  line  would  be  six 
million  passengers  per  annum,  and  a  great  many  people  in  Liverpool,  quite 
competent  to  form  an  opinion,  thought  tint  in  forming  that  estimate  they 
were  very  sanguine  people.  The)  were  now  glad  to  I"-  able  to  report  that 
the  traffic  had  reached  quite  seven  million  passengers  per  annum.  Nor 
did  he  think  they  had  bj  an\  means  reached  the  maximum  of  their  traffic, 
because  the  more  facilities  they  gave  for  travel  the  greater  the  traffic 
would  be.  He  did  not  think  that  the  Liverpool  people  had  all  full)  as  yet 
realised  the  facilities  and  advantages  which  the  railway  undoubtedly  con- 
ferred upon  them.  Coming  to  their  gross  revenue  il  was  £25,675,  as 
against  £18,343  in  the  corresponding  half  of  the  previous  year,  showing 
an  increase  of  £7.333.  Their  average  receipts  pei  passenger  amounted  to 
l'61d..  but  he  was  glad  to  tell  them  that  the  lost  two  months,  Bines 
they  made  some  readjustment  in  reference  to  return  fares,  their 
receipt      pet     passenget    amounted    to    l'91d.     On    the    other 

ide,  theii  expenditure   had    been   t'lT.K'.!      that   wa      to  say.  then   working 

i    against  £13.73:!.  an  increase  of  £3,430,     Thej   hid  put  an 
additional  sum  of  £400  to  the  account  of  the  cost  of  mainb 
and  works.     They  thought  this  provision  for  the  maintenance  ol 
in. in.  ni  way  was  very  wise,     'flu  i  istot  maintenance  o(  then  stations  had 

.I    reased      The  Directors,  be   i '  t  tified  in  taking  the 

working  ol  the  line  upon  their  own  shouldei  ,  and  terminating  the 

with  the  1 tion  I  lompany.  < ' i  at  ing  the  expen  e   of  their 

line  with  the  expenses  of  the  onlj  othei   electric  line  in  tl ntry,  the 

i  litj  an  IS  nth  I  iond  n  I  ine   hi 

,t  the  ( tverht  i    i  ■  train  mile  was  l.viai..  whi 

the     t  it)     md    South     I  ondou     t  ine    it  L5'36d      However,    he 

thought  il  ought,  in  fairness,  to  be  toted  that  with  regard  to  the 
nix  and  South  London  Companj  theii  stations  were  approached 
bj  lifts,    ami    no    doubt  the   working  of    the   lift     added   to  the  cost 

ol  working   the   hue.    Theii    I motive    expense  amounted  to  3Jd.  per 

train     mile,    at    B  out  i    6'3d.    on     the    City    and    South     London    line. 

flic     I    no  i I   I  II  nipaiu    had    lie-    ad,  ffl ■■!.■  e,    nomn    J 
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nt'  motors  than  the  City  and  South  Loudon  Company  had,  but  lie  lielieveit 
tlie  latter  company  were  about  to  adopt  theirs.  Taking  the  whole  of  their 
working  expenses,  they  came  to  66'84  per  cent.,  but  they  hoped  to  see 
their  way  to  make  a  considerable  reduction  and  bring  it  down  to  60 
per  cent  He  was  glad  to  think  theii  ervice  during  the  past  half- 
year  bad  given  very  great  satisfaction,  and  had  established  for  itself 
a  reputation  for  punctuality  and  regularity.  Although  they  liai 
running  throughout  the  entire  time  trains  every  five  minutes,  96 
per  cent,  of  their  train*  had  been  on  time.  He  believed  there  wai 
pd  in  the  United  Kingdom  of  equal  regularity.  The  result 
was  their  line  had  become  very  popular.  With  regard  to  the  southern 
extension,  the  Directors  though!  that  the  time  hail  arrived  fur  it. 
One  reason  was  that  their  Parliamentary  powers  would  expire  in  June 
next,  while  in  the  interest  of  the  development  of  the  property  they 
thought  thai  the  extension  should  be  made.  The  new  line  would  be  Eve 
eighths  of  a  mile  in  length.  Thej  dso  proposed  in  <  hange  the  position  of 
the  Herculaneum  station,  placing  it  at  the  foot  of  the  cliff,  and  by  means 
of  i  staircase  enabling  the  population  living  on  the  tableland  above 
having  eas]  access  to  it.  At  present  the  difficulty  of  approach  pre- 
cluded the  station  being  used  by  the  residents.  The  engineers 
estimated  that  the  cost  of  construction  would  be  £87,000,  and  the 
I  land,  easements,  and  engineering  expenses  £10.00?,  Bhowing 
a  total  of  marly  £100. 0C0.  Their  experience  of  the  Seaforth  exten- 
sion encouraged  them  to  go  on  with  this.  The  estimated  cost  of 
working  the  Dew  line  was  £110  a  week,  including  working  expenses, 
Debenture  and  Preference  Stock  charges,  and  anything  beyond  that  would 
go  towards  a  dividend  on  the  Ordinary  Stock.  They  had  no  intention  of 
asking  any  further  extension.  With  this  addition  the  line  would  be  com- 
plete, and  it  would  not  only  facilitate  the  dock  tratlie,  but  would  put  them 
in  communication  with  good  feeders  at  both  ends.  As  to  how  they  would 
provide  the  necessary  capital,  it  had  occurred  to  the  Directors  that  by 
offering  Ordinary  and  Preference  shares  in  certain  proportions  they  would 
make  the  issue  attractive,  and  they  believed  that  the  shareholders  would 
have  sufficient  faith  in  the  undertaking  to  provide  the  capital  without 
their  having  to  go  outside. 

Mr.  l;[i  SHARD  Hi  iBSl  'X  seconded  the  motion,  which  was  carried  after 
a  short  discussion. 

Messrs. Edward  Lawrence  and  (!.  H.  Robertson  were  re-elected  Directors. 

At  a  special  meeting,  which  was  afterwards  held,  the  following  resolu- 
tions were  unanimously  approved  :  (1)  "That  this  meeting  approves  of  the 
construction  of  the  Southern  Extension  Railway,  authorised  by  the  Liver- 
pool Overhead  Railway  Act,  1892  "  :  2'i  "  That  the  Directors 'be  and  they 
are  hereby  authorised  to  issue  7,500  Ordinary  shares  of  £10  each  (beiDg 
the  unissued  portion  of  the  Company's  original  capital  of  45.000  Ordinary 
shares  of  £10  each,  created  by  the  Liverpool  Overhead  Railway  Company 
Act.  1888),  in  such  amounts  and  manner,  at  such  times  and  on  such  terms 
as  they  may  think  fit. " 


Liverpool  Electric  Supply  Company  (Limited). 

The  twelfth  ordinary  general  meeting  of  the  shareholders  of  this  Com- 
pany was  held  on  Friday  in  the  Sale  Room,  Exchange  Station  Buildings, 
Tithebarn  -street. 

Mr.  ARTHUR  HILL  HOLME  Chairman)  presided,  and  in  moving  the 
adoption  of  the  report  i  which  appeared  in  our  last   issue)  said  that  they 

had  had  a  very  g I  year,  and   they  might  congratulate  themselves   upon 

There  had  been  a  steady  increase  iu  the  number  of 
lamp-  used — an  increase  equal  to  25  per  cent,  each  year  for  the  past  three 
years.  The  total  number  of  lights  supplied  by  the  Company  now  was 
31,792,  and  that  indicated  that  the  Company  was  supplying  a  public 
want.  Whilst  recognising  the  interests  of  the  shareholders,  they  had 
not  forgotten  the  customers.  When  the  Company  started  it  charged 
Is.  per  unit,  which  was  afterwards  reduced  to  8d.,  and  subse- 
quently to  7A<1.  [f  they  progressed  in  the  future  as  in  tic  past 
they  might  yet  be  able  to  make  a  further  reduction.  It  tin  \  had 
about  double  the  number  of  lights  they  now  had.  the  price  could  be 
brought  down  to  something  like  5d.  They  would  notice  that  the  expen- 
diture on  capital  account  during  the  year  had  amounted  to  over  £40,000. 
This  was  accounted  for,  amongst  other  matters,  owing  to  the  Company 
having  put  down  more  boilers  and  engines  in  Highfield-street,  and  some 
machinery  in  Oldham-place.  The  Company  had  also  bought  laud  at 
both  those  places,  and  would  therefore  have  proper  room  for  any 
ion  that  might  be  necessary  within  the  next  three  years.  They 
station  at  Lark  lane  which  would  be  more  useful  as  their 
extended,  and  which  at  the  present  time  was  not  a  -  luree 
of  loss,  although  they  did  not  derive  profit  from  it.  There  was 
another  matter  in  which  they  all  took  a  deep  interest  :  namely,  the 
negotiation-  that  they  had  had  with  the  Corporation.  They  all  knew  that 
i  he  City  Council  had  passed  a  resolution  desiring  to  acquire  the  under- 
taking of  the  Company,  and  whilst  some  of  the  shareholders  would  pro- 
bably think  that  it  -In, ie.1  be  .,,ld.  others  might  think  that  it  should  not 
1 1  owe  v.  i .  he  must  ask  the  sliareholders  t>.  leave  the  matter  in  the  hand-  oi 
the  Directors,  who  were  giving  the  matter  careful  attention,  and  they  and 
their  lawyer.  Mr.  Radcliffe,  had  been  in  communication  with  the  Corpora- 
tion, and  were  quite  willing  to  meet    them  in   every  way.      lie  asked  the 

el  he  property,  and  yet 
not  to  ask  too  high  i  price  which  would  make  negotiations  impossible.  So 
far  as  the  <  >n  was  concerned,  the  Company  had  nothing  to  fear 

from  them  and  very  little  to  hope'  for.     The  <  lorporat  ion  had  never  helped 
them,  and  everything  that  they  had  done  had  been  done  in  spite  of  the 
Corporation.     For  any  work  the  Corporation  had  done  for  them — and  they 
were  compelled  to  let  them    I.    certain  work-  they  had  always  t  I 
most  ei:  [n  conclusion,  he  said  that  the  Company  w 


meuced    under    difficult    circumstances,    it    had     been    developed    with 
determination,  and  even  if   that  should  prove  to   be  the   final 

of  shareholders,  owing  t,,  the  Company  being  about   to  die,  he 
thought  ii  wool. I  de  ei   e  wi  11  of  their  fellow-townsmen, 

sir    DAVID   RADCLIFFE  seconded   the   motion,  which   was  carried 
unanimously. 

The  CHAHtMAN  moved  the  payment  of  a  dividend  at  the  rate  ol 
cent,  per  annum,  free  of  income  tax,  for  the  half-year  ending  December 31, 
1894,  which  was  seconded  bj  Mr.  Von  SOBBE,  and  carried. 

The  retiring  Directors— Messrs.  Th.  von  Sobbe  and  D.  de  l.  barrondo 
were  unanimously  reappointed:  the  remuneration  for  the  Directors  for 
their  services  during  the  past  year  was  fixed  at  750  guinea    ,   an  I    Mi. 

W.  I..  Jackson  having  been  reappointed  auditor    the  | teedings  were 

brought  to  ,i  close  with  votes  of  thanks  to  the  Chairman  and  Directors. 


Westminster  Electric  Supply  Company  (Limited). 

The  following  report  of  the  Directors  is  issued  to  the  shareholders  in 
this  Company,  and  will  be  presented  at  the  meeting  to  be  held  at  the 
offices.  Eccleston- place,  S.W.,  on  Wednesday,  the  20th  hist.,  at  11 
o'clock  :  — 

The  Directors  state  that  the  business  of  the  Corporation  continues  to 
make  satisfactory  progress.  The  supply  of  current,  which  on  December 
31,  1893,  was  equivalent  to  131,565  8-c.p.  lamps,  had  increased  by 
Dei  imber  31,  1894,  to  the  equivalent  of  167,703,  and  at  the  present 
tine-  (February  6th)  there  are  on  circuit  the  equivalent  of  175,695  8-c.p. 
lamps.  Applications  are  iu  hand  for  a  further  3,817.  The  length  of 
roadway  in  which  mains  have  been  laid  now  exceeds  37  miles,  making 
about  148  miles  of  ways,  into  which  upwards  "f  115  miles  of  copper  (strip 
and  cable)  have  been  drawn. 

The  plant  and  machinery  have  been  working  satisfactorily  throughout 
the  year,  and  have  been  fully  maintained  from  revenue.  Your  Board  are 
also  glad  to  be  aide  to  report  that  a  still  further  reduction  has  been 
effected  during  the  past  year  in  the  cost  per  unit  in  generating,  dis- 
tributing, and  general  expenses. 

OwiDg  to  the  continued  increase  in  the  business  of  the  Corporation,  it 
has  been  found  necessary  to  provide  further  capital.  In  accordance  with 
resolutions  passed  at  extraordinary  general  meetings,  held  in  October  and 
November  last,  the  share  capital  was  increased  from  £300,000  to  £400,000 
by  the  creation  of  20.000  new  shares  of  £5  each,  and  of  this  amount 
£40,000  in  8.0C0  shares  of  £5  each  has  been  issued  to  shareholders  in  ac- 
cordance with  the  resolutions  passed  at  subsequent  extraordinary  geueral 
meetings. 

In  dealing  with  the  revenue  of  the  past  year  your  Directors  have,  after 
writing  oft'  bad  debts,  proportion  of  preliminary  expenses,  the  whole  of  the 
patent  and  law  charges  account,  and  placing  £2.500  to  credit  of  deprecia- 
tion, added  a  sum  of  £2,500  to  the  sinking  fund.  The  net  revenue  of  the 
year  amounts  to  £16.168.  18s,,  out  of  which  an  interim  dividend,  at  the 
rate  of  4  per  cent,  per  annum  for  the  half-year  ended  June  30,  1894.  litis 
been  distributed.  The  Board  now  recommend  the  payment  of  a  dividend 
at  the  rate  of  6  per  cent,  per  annum  (less  income-tax)  for  the  past  half- 
year,  making  5  percent,  for  the  year  ended  December  31st  last,  carrying 
forward  a  balance  of  £1,781. 

Mr.  E.  Boulnois,  M.P.,  aud  Sir  Douglas  tialtou  retire,  and  offer  them- 
selves for  re -elect  ion  as  Directors,  and  the  auditors.  Messrs.  Cooper  bios. 
anil  Co.,  similar!}  offer  themselves  for  re-election. 


Kensington  and  Knightsbridge  Electric  Lighting 
Company  (Limited). 

The  following  is  the  report  to  be  presented  by  the  Directors  at  the 
eighth  ordinary  general  meeting,  to  be  held  at  1,  t.ireat  George-street, 
Westminster,  on  Thursday  next,  the  21st  inst.,  at  5  p.m. : — 

The  Company's  mains,  which  extended  to  a  length  of  16J  miles  on  the 
31st  December,  1893,  have  been  increased  during  the  year  1894  to  18} 
miles.  The  price  of  electricity  to  consumers  litis  been  reduced  25  per  cent., 
viz.,  from  8(1.  to  6d.  per  Board  of  Trade  unit  throughout  the  district,  such 
reduction  having  taken  effect  from  the  1st  July  last.  During  the  year  the 
number  of  houses  and  shops  connected  with  the  Bystem  has  increased  from 
734  on  the  31st  December,  1893,  to  908  on  the  31st  December,  1894  ;  while 
the  number  of  lamps,  calculated  on  the  usual  basis  of  8-c.p.,  has  increased 
from  64.529  to  80,678. 

The  Directors  have  thought  it  advisable,  in  view  of  the  increased  profits 
of  the  Company,  to  use  a  large  portion  of  that  increase  in  writing  off  the 
balances  of  the  preliminary  expenses,  and  cost  of  Debenture  issue  e 
(£500l,  and  of  the  suspense  account  (law — £1,199).  They  also  have 
thought  it  advisable  to  strengthen  the  renewal  account,  by  transferring 
to  that  account  £3.457.  5s.  9d.  After  providing  for  the  above  amounts, 
and  paving  the  dividends  on  the  6  per  cent.  First  Preference  shares  to  the 
30th  June,  1894,  on  the  5  per  cent.  Second  Preference  Shu, 
30th  September,  1894,  and  an  interim  dividend  at  the  rate  of  5  percent, 
per  annum  on  the  <  Irdinary  shares  for  the  first  half 

standing  to  the  credit  of  the  net  revenue  account  for  the  year  1894  is 
£4,235.  14s.  lOd.  Of  this  sum  £1,450  has  been  appropriated  tithe  pay- 
ment of  the  First  Preference  dividend  to  the  end  .a'  the  year,  and  £150 
ha-   to  be  -ei  a-i,le  to  meet  the  portion  of  the  dividend  on  the  Second 

Preferem  e  Shares  iccrued  to  the  sat late,  leaving  £2.635.  14s.  10d..  out 

of  which  it  is  proposed  to  pay  a  further  dividend  on  the  Ordinary  3 
:.i   the  rale  "i  5  per  i  eat.  per  annum  for  the  past  halt  year.    This  will  leave 
a  balance  of  £823.  4s.  lOd.     No  provision  has  been  made  in  the  accounts 
for  Directors'  remuneration. 

Sir  Frederick  J.  Bramwell,  Bart.,  F.R.S..  and  Mr.  G.  lb  Hopkin 
the  retiring  Direi  ug  eligible,  offer  themselves  for  re-election; 

i    do  the  Auditors,  Messrs,  Lovelock,  11.  W,  S.  Whiffinand  Dickie 
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Charing  Cross  and  Strand  Electricity  Supply 
Corporation  (Limited). 

The  following  in  the  report  of  the  Directors  to  be  submitted  to  the 
annual  ordinary  genera]  meeting  of  shareholders,  to  be  held  at  2,  Craig's- 
oourt,  Uharing-cross;  S.W.,  on  Thursday  next,  the  21st  insfc.,  at  noon. 

The  Directors  have  taken  steps  with  a  view  to  obtaining  a  Provisional 
(inter  for  enabling  the  Company  to  supply  electricity  in  the  district  of  the 
Strand  Board  of  Works  in  accordance  with  the  resolutions  arrived  at  in 
November  last,  but  no  portion  of  the  capital  authorised  by  these  resolutions 
has  yet  been  dealt  with. 

The  Corporation  was  on  December  31,  1894,  supplying  energy  to  41,216 
8-c.p.  lamps,  an  increase  of  19'7  per  cent,  on  the  number  supplied  at  the 
end  of  the  year  1893.  There  are  now  upwards  of  22  miles  of  mains  laid, 
and  the  station  has  been  maintained  in  all  respects  in  a  very  high  st  ite  "f 
efficiency. 

The  Directors  have  written  £485.  Os.  3d.  off  preliminary  expenses,  and 
carried  £1.600  to  depreciation  account  :  provision  for  bad  debts  has  been 
made  by  a  deduction  of  £150  from  the  amount  of  sales  of  current  in  the 
manner  required  by  the  Board  of  Trade.  The  net  earnings,  as  shown  in 
the  revenue  account,  have  amounted  to  £10.395.  12s.  9d.  ;  £3,117.  9s.  2d. 
has  been  paid  in  respect  of  interest  on  debentures  up  to  December  31, 
1894,  and  £2,906.  3^.  7d.  was  distributed  in  payment  of  an  interim  divi- 
dend for  the  half-year  ended  June  30,  1894.  A  sum  of  £3,929.  19s.  lOd. 
now  remains,  which  the  Directors  propose  to  deal  witli  as  follows  :  To 
payment  of  a  dividend  of  4i  per  cent,  for  the  year  1894  (less  tax\ 
£6,531.  3s.  7d.  ;  interim  dividend  paid  August,  1894,  £2,906,  3s.  7d.  ;  and 
to  carry  forward  £304.  19s.  lOd. 

Mr.  G.  H.  Brougham  I  ilasier  and  Mr.  I.  Percy  Mendoza  are  the  Directors 
who  retire  by  rotation,  and  being  eligible,  otter  themselves  for  re-election  ; 
as  also  do  the  auditors.  Messrs.  0.  E.  Johnson  and  Son. 


Isle  of  Man  Tramways  and  Electric  Power  Company 
(Limited). 

The  following  is  the  report  of  the  Directors,  to  be  presented  to  the  ordi- 
nary general  meeting  of  shareholders,  to  lie  held  at  the  offices,  1,  Strath- 
allan-crescent,  Douglas,  on  Wednesday  next,  the  20th  inst.,  at  noon  : — 

The  available  profit  from  May  1  to  December  31,  1894.  including  a  sum 
of  £526.  12s.,  premiums  on  shares  sold,  amounted  to  £11,031  0s.  lOd.  Out 
of  this  profit  an  interim  dividend  of  6  per  cent,  per  annum  on  the  Prefer- 
ence shares,  and  7h  per  cent,  per  annum  on  the  Ordinary  shares,  amount- 
ing to  £4,213.  15s.  3d.,  was  paid  for  the  half-year  ended  October  31st; 
£1,666.  13s.  4d.,  interest  on  debentures  up  to  December  31st  last  ;  and 
£43.  9s.  10d.,  interest  on  mortgages  (balance)  :  making  a  total  of 
£5,923.  18s.  5d.  The  Directors  recommend  that  a  further  dividend  at 
the  rate  of  6  per  cent,  per  annum  on  the  Preference  shares,  and  7i  per 
cent,  per  annum  on  the  Ordinary  shares,  for  the  remaining  portion  of  the 
financial  year  ended  December  31st,  amounting  to  £1,437.  10s.,  be  de- 
clared, that  £2.000  be  carried  to  a  reserve  and  renewal  fund,  and  that  the 
balance  of  £1.672. 12s.  5d.  be  carried  to  profit  and  loss  new  account  for  the 
present  year. 

Owing  to  unavoidable  delays  the  passenger  traffic  between  Croud  le  and 
Laxey  was  not  commenced  until  July  28th  last,  and  this  part  of  the  line 
being  the  most  important  section  the  profits  are  much  less  than  what  may 
be  anticipated  in  future  years.  Last  season,  owing  to  the  limited  number 
•  if  motor  cars,  the  management  was  unable  to  cope  with  the  passenger 
traffic.     The  Board,  therefore,  has  ordered  four  new  open  motorcars,  of  an 

im] ed  type  and  larger  carrying  capacity,  from  Messrs.  O.  F.  Milnes  and 

Co.,  Birkenhead,  and  the  electrical  equipment  from  Messrs.  Mather  and 
Plait  Limited),  Salford.  The  passenger  traffic  on  the  electric  line  during 
the  winter  months  has  exceeded  the  expectations  of  the  Directors,  who  have 
also  t..  report  that  they  are  confident  thai    the  revenue  to  he  derived  from 

g Is  and  merchandise  traffic  will  be  substantial.    Arrangements  are  being 

made  to  meet  the  wants  of  the  districts  through  which  the  tramway  passes, 

toget  her  with  the  surrounding  neighbour! Is,     Negotiations  are  pending 

for  the  erection  of  a  convenient  station,  and  all  necessary  a  commodation 
,it  the  Laxey  terminus ;  and  arrangements  ate  now  in  progress  for  an  ap- 
proach road  totlie  terminus.  Tin-  road  will  lead  into  the  heart  of  Laxey, 
and  will  no  .t  the  fullest  demands  for  vehicular  and  pedestrian  traffic. 
Convenient  waiting-rooms  at  important  points  along  the  line  will  also  be 
shortly  erect ci I.  An  arrangement  has  been  made  between  the  Company 
in 1. 1  the  Derbj  Ca  tie  Company  for  the  erection  oi  n  lino  waiting-room 
a 1 1- 1  other  accommodation  at  the  I louglas  terminus. 

After  providing  for  the  dividends  on   Preference  and  Ordinary  share 
and  interest  on  debentures  op  to  December  31st,  and  carrying  £2,000  to 

n   erveand  renewal  t I,  an  available  sum  of  £4.080.  lis.  10i I.   over  and 

above  tie'  balance  bein  cat  ried  fot  n  ird  ol  £1,672  I  M  remains  in 
hand  to  meet  anj  i ary  outlay  on  rolling    took, &c 

The  I'  tiring   Direi  tot      Mi     rs.  Ale:  ander  Bruce  I  I    G.  t  lallow,  are 

eligible,  and  offei  themselvi  foi  n  election,  as  do  the  mditoi  Me  i  . 
Aldred,  Turner  and  i  !o. 


\    repoi  I    bj    Dr.   Edward    Hopkirj    m,    I  lie   elei  trical lated 

Februarj  1st,  is  appended.  Restate  that  he  ba  inspected  the  plant  at 
the  generating  tatione  at  Douglas  and  Laxey,  and  also  the  line  and  the 
rolling  stock,  and  has  found  the  whole  in  good  condition,  and  ma 

in  a  manner  reflecting  much  eredil    upon   tl eneral   manage]   and  bis 

engi ring  staff.     A.t  the  accumulate!    tatiot        G  the  batterj  i    in 

hi- iii'    I i   ;reat    ei    iei    not  onlj   i    a  re  iet  ve  and 

ii    ulatoi  of  the  load  upon  the  engim   ,  but    tl    i  fot  working  the  wintet 

traffii  through  n  i  irge  pot  tion  ol  •  m  h  daj .  Ll Iu  tog  thi   tin 

hi  general  in    plant  at  D  ed  be  m     kei inse  |uentlj 


NEW  COMPANIES,  STATUTORY  RETURNS.  &c. 


[In  addition  to  the  information  given  undir  thin  heading,  detailed  par- 
ticulars of  many  of  the  Companies  whose  returns  appear  below  will 
be  found  in  "The  Electrician"  Electrical  Trades' Directors'  and 
Handbook,  1895,  pages  S04-SSS,  tfce.  <£c] 

EVERSHED  AND  VIGNOLES  LIMITED.— This  Company  was  registered 
on  February  5th.  with  a  capital  of  £10,000,  in  £10  shares,  to  carry  on  the 
businesses  of  engineers  and  manufacturers  in  all  or  any  of  their  brandies. 
The  subscribers,  with  one  share  each,  are  :  Ernest  B.  Vignoles,  Rev.  C.  J. 
Vign  ees,  Adolph  Schneider,  Frank  Evershed,  and  John  Evershed.  The 
first  Directors  are :  Sydney  Evershed,  Ernest  B.  Vignoles  (Managing 
Directors  for  at  least  five  years),  Horace  M.  Gregory,  and  William.  E. 
Ayrton. 

PARISH  LIGHTING  COMPANY  (LIMITED).-  This  Company  was  registered 
on  February  7th,  with  a  capital  of  £15,000,  in  £5  shares,  to  light,  with 
gas,  electricity,  oil,  or  other  illuminant,  the  township  of  Chester-le  Street, 
and  its  immediate  neighbourhood.  The  first  subscribers  (with  one  share 
each)  are  J.  W.  Luccock,  W.  Mitchell,  J.  C.  Hetherington,  It.  Wilson, 
J.  Mitchell,  W.  Clarke,  and  G.  W.  Barker,  all  of  Chester-le-Street. 

VAUGHAN  AND  BROWN  LIMITED  1.— This  company  was  registered  on 
February  9th.  with  a  capital  of  £40,000.  divided  into  4.000  £7  per  cent. 
Preference  and  4.000  Ordinary  shares  of  £5  each,  to  acquire  the  business 
of  electric  light,  gas,  hot  water,  sanitary  and  ventilating  engineers  and  art 
metal  workers,  carried  on  at  Kirby-street,  Farringdon-road,  London,  E.G., 
by  Messrs.  Vaughan  and  Brown,  and  to  carry  on  the  business  of  electric 
light,  gas,  hot  water,  sanitary  and  ventilating  engineers,  manufacturers  of 
and  dealers  in  motors,  batteries,  are  and  incandescent  lamps,  electroliers, 
art  metal  work,  chandeliers,  gas,  oil  and  electric  light  fittings,  &c.,  elec- 
tricians, workers  of  and  dealers  in  electrical  motive  power  and  light,  etc. 
The  subscribers  (with  one  share  each)  are  Thomas  W.  Vaughan,  George  C. 
Vaughan,  Arthur  K.  Pilkington,  Samuel  J.  Pemberton,  Peter  W.  Hastings, 
Alexander  Young  and  William  Cook.  The  first  Directors  are  Thomas  W 
Vaughan,  George  (.'.  Vaughan  and  Arthur  R,  Pilkington. 


CHARLES  CHURCHILL  AND  CO.  (LIMITED  .—The  annual  return  of  this 
Company,  made  up  to  December  10th,  has  recently  been  filed.  The 
nominal  capital  of  £6,000  is  divided  into  140  Preference  shares  of  £25,  and 
50  Ordinary  shares  of  £50  each  ;  129  of  the  former  and  40  of  the  latter 
have  been  taken  up,  and  50  Preference  and  all  the  Ordinary  have  been 
issjed  as  fully  paid.  The  full  amount  of  £25  per  share  has  been  called  and 
paid  on  the  remaining  79  Preference  shares. 

CHELMSFORD  ELECTRIC  LIGHTING  COMPANY  (LIMITED).— The  annual 
return  of  this  Company,  made  up  to  January  1st,  has  been  filed.  Out  of  a 
nominal  capital  of  £10,000,  divided  into  7,500  Preference  and  2,500  Ordinary 
shares,  all  of  £1  each.  5,507  Preference  and  2.378  ( Ordinary  have  been  taken 
tip,  and  the  full  amount  called.  The  calls  paid  amount  to  £7.878.  leaving 
£7  in  arrears. 

COUNTY  OF  LONDON  AND  BRUSH  PROVINCIAL  ELECTRIC  LIGHTING 
COMPANY  LIMITED).— The  annual  return  of  this  Company,  made  up  to 
December  3rd,  has  just  been  filed.  Out  of  a  nominal  capita'l  of  £800.000, 
divided  into  40,000  Ordinary  and  40.000  Preference  shares  of  £10  each, 
20, COO  Ordinary  shares  have  been  subscribed  for  and  allotted.  On  each 
of  these  a  call  of  £6  has  been  made,  resulting  in  the  payment  of  £121,436, 
which  includes  an  amount  of  £1.436  paid  in  advance  of  calls. 

COVENTRY  ELECTRICAL  ENGINEERING  COMPANY  1  LIMITED).— The 
statutory  return  of  this  Company,  made  up  to  January  23rd,  bos  been 
Sled.  1.765  shares  have  been  taken  up  out  of  the  capital  of  £5,000  in  £1 
.-hires,  and  £801  of  these  have  been  issued  with  the  sum  of  £679  con- 
sidered as  paid  on  them.     Consequent  upon  a  call  of  the  full  amount  per 

ban o-O  shares,  and  15s.  per  share  on  745  shares,  the  sum  of  £776.  lCs. 

has  been  received,  while  £2.  5s.  has  yet  to  come  in. 

COVENTRY  ELECTRIC  TRAMWAYS  (LIMITED).  The  annual  return  of 
this  Company,  made  up  t"  January  12th,  bos  been  filed.  The  capital  of 
£2i.0"0  is  divided  into  shares  of  £5  ecu  h,  and  -even  of  these  have  been  Bub- 
scribed  for.    The  full  amount  has  been  called,  and  636  received. 

CRYSTAL  PALACE  DISTRICT  ELECTRIC  SUPPLY  COMPANY  .LIMITED'. 

The  I ml    '  etUl  II    of     thi-    C |i;iu\  .     made    up      to      llelobei       1     1.      Ill-     le 

cently  been  filed  ;  28,586  shares  out  of  a  capital  of  £100.000  in  t'l 

liave  1 11  taken  up,  of  which  14,166  have  been  issued  a~  fully  paid.     The 

lull  amount  has  been  called  and   paid  on  the   remaining   14,420  shares. 
I  paid    bail    have  been  forfeited,  thi    numbei  issued  amouutuig 
17,430. 
EDMONDSON     ELECTRICITY    METER     SYNDICATE       UMITED\— The 
itatutory  return  of  this  Company,  mode  up  to  December  21st.  1 
been  filed     L75    !'>"     have  been  taken  up  out  of  a  nominal  cat 

£2.000  in    ■  1     ban      ol  which  L68  hue  1 d  i    lied  as  fully  paid,     The 

lull  d in  .1  In.    I  leu  1  ailed  and  paid  on  the  rem  lining  seven  -hares. 

ELECTRICAL  COAL  CUTTING  CONTRACT  CORPORATION    LIMITED  . 
The  annual  return  of  this  Com  pan  j    made  up  to  Decembei  4th,  was  Bled 

,  1  ipitai  is  £402,000  A  0,0001 

i,,,,,.    oi    £5  each    20,000   Deferred     hare     of    imilnt    value,  and  2,000 

Foundei      1 ol  CI  each    9,631  Ordinary    all  the  Deferred,  and  all  the 

1  1     ii.,,  been  taken  up  of  which  4,000  Ordinary  and  all  the 

Deferred    hare    have  be 1  1    full]  paid,     Resulting  from  a  1 

tho  full  amounl   on  thi  i,53]    Ordinary    and  '.'.000  Founders 

1  ,  ..    £28,375  ha    been  received   leaving  £1,280   till  unpaid, 
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ELECTRICAL  FINANCE  CORPORATION  (LIMITED1.— Although  this  con- 
cern was  registered  on  November  18,  1891,  no  statutory  return  or  office 
has  been  ailed,  and  should  these  not  be  speedily  forthcoming  the  name  will 
be  struck  off  the  register. 

ELECTRIC  AND  GENERAL  CONTRACT  CORPORATION  (LIMITED  .     The 

annual  return  of  this  Company,  made  "i1  '"  December  17th,  was  r ml  Ij 

filed.  805  Preference  and  1,000  Deferred  shares  have  been  taken  up  out 
of  a  nominal  capital  of  £50,000,  divided  into  9.000  Preference  and  1.000 
Deferred  -hares.  799  Preference  shares  have  been  issued  as  fully  paid. 
Consequent  on  a  call  of  £5  per  share  on  the  remaining  six  Preference  and 
the  Deferred  shares,  the  Bum  of  £5,030  has  Keen  received. 

ELECTRIC  FITTINGS  HIRING  AND  MAINTENANCE  COMPANY  LIMITED). 
The  aunual  return  of  this  Company,  made  up  to  December  3rd,  has  just 
been  filed.  I  lut  of  a  capital  of  £200.500.  divided  into  40.000  shares  of  £5 
each,  and  £500  shares  of  £1  each,  the  seven  subscribers'  shares  have  been 
taken  up,  but  no  calls  have  as  yet  been  made. 

ELECTRIC  LIGHT  REGULATING  SYNDICATE  LIMITED  .—The  statutory 
return  of  this  Company,  made  up  to  January  2nd.  has  just,  been  filed. 
865  shares  have  been  taken  up  out  of  a  capital  of  £1.000,  in  £1  shares,  and 

625  of  these  have  been  issued  as  fully  paid.     The  full  amount  ha     I n 

called  and  paid  on  the  remaining  240  shares. 

ELECTRIC  METER  COMPANY  (LIMITED^.—  The  return  for  1894  of  tins 
Company  was  recently  filed,  when  2.007  shares  were  taken  up,  out  of  a 
capital  of  £50,000,  in  £10  shares.  Of  these  2,000  have  been  issued  as 
fully  paid,  and  the  full  amount  has  been  called  on  the  remainder.  In 
response  t"  this  call.  £30  has  been  paid,  leaving  £40  in  arrears. 

ELECTRIC  NOVELTY  SYNDICATE  -LIMITED).— The  statutory  return  of 
this  Company,  made  up  to  November  9th,  was  recently  filed.  Out  of  a 
capital  of  £4,500  in  £1  shares,  992  have  been  taken  up.  and  the  full 
amount  called,  resulting  in  the  receipt  <>f  £960,  and  leaving  £32  as  yet  to 
come  in.     The  2.900  vendors  shares  have  not  yet  been  issued. 

MADRAS  ELECTRIC  TRAMWAYS  COMPANY  LIMITED).— The  annual 
return  of  this  Company,  made  up  to  December  27th,  has  just  been  filed. 
The  capital  is  £100,000  in  shares  of  £1  or  F-.15  each  ;  34,077  under  the 
former,  and  47,066  under  the  latter  name  have  been  issued,  and  19.650 
have  had  the  full  amount  considered  as  fully  paid.  The  full  amount  has 
been  called  on  the  remaining  14,427  £1  shares,  and  also  on  the  Indian 
shares,  resulting  in  the  payment  of  £54,128.  9s.  3d.,  and  leaving  £7,364. 
10s.  9d.  in  arrears  ;  1,500  shares  have  been  forfeited,  together  with  the 
£600  paid  in  respect  thereof. 

M1LDE  TELEPHONES  AND  ELECTRIC  SUPPLY  COMPANY  (LIMITED).— 
The  statutory  return  of  this  Company,  made  up  to  June  11th.  and  recently 
filed,  shows  that  only  seven  shares  have  been  taken  up  out  of  a  capital  of 
£20,000  divided  into  15.000  Preference  and  5.000  Deferred  shares  of  £1 
each.     On  these  seven  Preference  shares  no  calls  have  as  yet  been  made. 

MORECAMBE  ELECTRIC  LIGHT  AND  POWER  COMPANY  LIMITED).— 
Tie'  annual  return  of  this  Company,  made  up  to  December  6th,  has  just 
been  filed;  50  Founder-'  and  6,702  Ordinary  shares  have  been  taken 
up  out  of  a  capital  of  £15,000  in  £1  shares,  of  which  50  are  Founders' 
shares  ;  761  Ordinary  shares  have  been  issued  as  fully  paid,  and  the  full 
amount  has  been  called  on  the  remainder,  resulting  in  the  receipt  of 
£5,903.  15s.  (which  includes  a  sum  of  £11.  15s.  paid  in  respect  of  two 
Founders'  and  116  forfeited  Ordinary  shares),  and  leaving  £99  as  yet  not 
paid. 

MUNICIPAL  ELECTRIC  LIGHT  AND  POWER  CORPORATION    LIMITED). 

The  annual  return  of  this  <  lompany,  made  up  to  January  1st.  has  just  been 
filed.  The  nominal  capital  is  £25,000,  divided  in  2,490  Ordinary  shares  of 
£10  each,  and  100  Founders'  shares  of  £1  each  ;  37  Ordinary  and  30 
Founders'  shares  have  been  taken  up,  the  full  amount  per  share  called,  and 
£400  paid. 

NEW  ZEALAND  ELECTRICAL  SYNDICATE  LIMITED.— The  annual 
return  of  this  Company,  made  up  to  September  24th,  has  just  been  filed. 
The  whole  nominal  capital  of  £30.000,  in  £10  shares,  has  been  taken  up, 
and  of  these  2.0CO  have  been  istued  a-s  fully  paid.  The  full  amount  has 
been  called  on  the  remainder,  resulting  in  the  payment  of  £9,500,  leaving 
£500  yet  unpaid. 


CITY    NOTES. 


CITY   AND   SOUTH    LONDON    RAILWAY    COMPANY     LIMITED).- The 

returns  of  this   Company  for  the  week  en. led  Febru  try  10,  1895,  were 

£1,022,  as  against  £937  in   the  corresponding  week  of    1894,  being   an 

increase  of  £85.     The  total   receipts  for  the  half  year  amount  to  £6,041, 

as  against  £5,727  for  the  corresponding  period  of  1891,  an  increase  of  £314. 

CITY   OF  BATH  ELECTRIC  LIGHTING  AND  ENGINEERING    COMPANY 

(LIMITED'. — The  annual  meeting  of  this  C pany  was  held  on  Wedn<   - 

day,  Mr.  T.  O.  Callender    the  Chairman)  presiding,   when   the   Directors' 

i.'-'i   in  our  last  issue  was  adopted  and  the  retiring  Directoi 

CITY   OF  LONDON   ELECTRIC   LIGHTING  COMPANY   (LIMITED)      The 

rs  of  this  Company  have  resolved  t ommend,  subject  to  audit, 

?  men  t  of  the  following  dividends  for  the  half  '.car  to  31st  December: 
The  toll  dividend  on  the  Six  per  cent.  Preference  share  and  5s.  on  the 
Ordinal  ;a|  the  rati  of  5  per  Cent,  per  annum,    The  ti 

books  and  register  of  member- will  be  closed  from  the  13th  to  the  27th 
inst.  hi'  lusive. 


COUNTY  OF  LONDON  AND  BRUSH  PROVINCIAL  ELECTRIC  LIGHTING 
COMPANY  (LIMITED  .     Subscriptions  are  in  i  -,„ i  of  10,000 

Six  per  Cent.  Cumulative  Preference  sh  tree  at  par.  and  of  a  furth 

of  10.000  Ordinary  shares  of  £10  each  at   ,r'-,  pet     ha      p  ei 

above  Company.     Thes  •  shares  are  offer  iption  bj  the 

and  General  Investment  Company  (Limited  ,ofland2,  Gt  tat  Wit    hi    tei 
street,  K.<'  .  who  are  acting  on  behalf  ol  the  County  of  London  and  Bru  h 
Provincial  Company.  Tl  e  shares  are  CI  on  appli- 

cation, £1  on  allotment,  and  £2  on  June  .  50,  and  I  lecen 

1895,  ami  March  31.  1896.  and  on  the  Ordinary     hare    E]  i   i 
£3.  5s.  (including  premium    on  allotment,  and   £6  on  March  30th.     The 
subscriptions  opened  yesterday    Thursdaj     and  closi    to-daj     Friday    at 
4  p.m.  for  both  town  and  country.     The  prospectus  stab     that   thi 
pany  was  registered  in  June,  1891,  and  an  i-  ue  was  made  in  March,  L89J, 
of  19,900  ordinary  shares  of  £10  each,  which  were  fully  subscribed.     The 

issi f    Ordinary    shares   will    rank    for    dividend    with    this 

previous    issue.      The    Directors    consider    that     the    earnings    ol    the 
Company    during    the    present    year    will    be   amply    sufficient    to    pay 
the    amount  required   for    dividend    on   the   present    issue    of    I 
encc   shares.      Considerable    progress    has    been    made    with    the   works 

in  connection    with    the    Provis al    Ordei      obtained   for   light; 

parishes  of  St.  James  and  St.  John,  ( llerkenwell,  St.  Luke,  Middlesex,  and 
St.  George  the  Marty  ■,  Southwark,  and  the  an  a  covered  by  the  district  ol 
Wandsworth  Hoard  of  Works.  The  Company  has  a  controlling  interest  in 
the  Bournemouth  and  District  Electric  Supply  Company  Limited  ,  the 
Dover  Electricity  Supply  Company  (Limited),  and  in  other  provincial  com- 
panies applying  for  Provisional  Orders.  Prospectuses  and  forms  of  applica- 
tion can  be  obtained  from  the  bankers  of  the  Company,  Messrs.  Glyn,  Mills, 
Currie  and  Co.,  67,  Lombard-street,  E.C. ;  of  the  broker-.  Messrs. 
and  Braithwaite,  27,  Austinfriars,  E.C.  ;  of  the  Electric  and  General  ln\<  i 
mem  Company  (Limited)  ;  and  at  the  offices  of  the  Company,  49,  Oueen 
Victoria-street,  E.C.  Mr.  A.  J.  Livvson  is  engineer  and  manager,  Mr.  J.  S. 
Raworth  consulting  engineer,  and  the  secretary  [pro  tern.)  is  Mr.  B.  Broad- 
hurst. 

GAS  LIGHT  AND  COKE  COMPANY.— In  the  report  of  the  Directors 
presented  to  the  meeting  of  shareholders  held  on  Friday  last,  it  is  stated 
that  the  weather  during  the  months  of  November  and  December  had 
proved  unfavourable  to  the  sale  of  gas,  and  the  nett  result  for  the  past 
half-year  was  an  increase  of  '33  per  cent.  only. 

GREAT  NORTHERN  AND  CITY  RAILWAY.— We  regret  that,  owing  to  the 
capital  asked  for  by  the  promoters  of  this  undertaking  not  having  been 
subscribed,  it  has  been  decided  to  return  the  subscription  received,  and  to 
await  a  more  favourable  opportunity  before  again  inviting  the  public  to 
subscribe.  The  authorised  capital  of  the  Company  is  £1.500.000.  and  the 
recent  issue  was  for  £1,000,000  in  £10  shares.  The  subscription  li-t  was 
only  open  three  days,  and  this  may  account  for  the  small  response  made 
by  the  public.  Promoters  of  electric  undertakings  might  well  consider  the 
advisability  of  allowing  their  projects  the  benefit  of  a  longer  period  for 
consideration.  Investors  require  the  fullest  information  before  subset  til- 
ing to  these  issues,  and  undoubtedly  look  to  the  technical  press  for  guid- 
ance in  such  matters.  Prospectuses  are  issued,  and  the  subscription  lists 
are  hurriedly  closed  before  the  public  has  time  to  thoroughly  digest 
the  technical  details  furnished  in  engineers'  reports  and  similar 
documents.  Moreover,  for  some  reason  which  it  is  difficult  to  comprehend, 
the  technical  and  trade  organs  are  usually  omitted  from  the  list  of  publica 
tions  in  which  these  prospectuses  appear.  It  is  surely  reasonable  to  suppose 
that  where  a  sound  home  electric  railway  stock  is  offered  for  public  sub- 
scription, many  persons  engaged  in  the  electrical  industries  would,  if  the 
undertakings  showed  reasonable  prospects  of  profit,  be  iucliued  to  invest 
in  many  cases  where  the  general  public  might  hold  aloof. 

EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COMPANY  LIMITED  . 
Notice  is  given  that  an  extraordinary  general  meeting  of  this  Company 
will  be  held  at  Cannon-street  Hotel,  London.  E.C.,  on  Thursday,  the  28th 
inst.,  at  three  o'clock,  to  confirm  as  special  resolutions  the  resolutions 
passed  at  the  extraordinary  general  meeting  held  on  the  5th  inst. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.  — The  traffic  receipts  of 
this  railway  for  the  week  ended  10th  inst.,  amounted  to  £859.  The 
amount  for  the  corresponding  week  last  year  was  £691. 

LONDON  AND  SOUTH-WESTERN  RAILWAY  COMPANY.  The  share 
holders  in  this  Company  arc  the  proprietors  of  the  City  and  Waterloo 
Electric  Railway,  and  it  is  gratifying  to  learn  that  the  report  of  the  past 
half-year's  working  sh  >«-  the  largo.-!  receipts  on  record,  and  that  the  divi- 
dend is  in  excess  of  any  paid  during  the  past  50  years.  The  Chairman  of 
the  Company,  Mr.  W.  S.  Portal       l   i  i  Chairman  of  the  City  and 

Waterloo  bail  way  <  tompany  .  announced  to  the  shareholders  that  the  pro- 
'  ,    was  continuously  improving,  which  he  properlj 
attributed  to  the  ability   displayed  by  the  officials  of  the  Company,  and 
Mr.  Portal  specially  mentioned  in  this  connection  Sir  Chai  lea  Scott' 

ently  the  recipient  of  a  special  compliment  from  Her  Majesty  ;  Mr. 
White,  the  energetic  uperintendenl  of  the  line  ;  the  ( lompany's  engineer  ; 
and  the  secretary,  Mr.  F.  J.  Macaulay,  As  all  these  gentlemen  ate  inti- 
M  mil   wnh  the  extension  to  the  City,  the  remarks  of   the 

t  lhainnan  of  the  South-Western  < '  m  pany  have  an  interest  for  our  readers, 

STOCK    EXCHANGE    NOTICES.— Application     In  to    the 

stuck    Exchange  Committee  to  allow  3,000  '  ference 

tfos.  1  to  3.000    and  £50,000  Fouraud  a-Half  perCi 

of  \\ .  T,  lb'  Company  I  Lin 

to  be  quoted  in  thi  '  tfl    ial  List. 

WESTERN    AND    BRAZILIAN    TELEGRAPH     COMPANY    (LIMITED).— 
This   Company's  traffic  receipt,-  for  the  weekended   February  8th,  after 
deducting   17   per   cent,    ol    tin     -'■■       n    'ui-    pavahle  to    the    London 
Telegraph  Company  (Limited,',  were  £3.283, 
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COMPANIE  S' 


SHARE        LIST. 


Last 
im\  I- 

I'ENI). 


previous 

Week's  Price, 

Feb.  8. 


Price 

Wednesday, 

Feb.  13. 


Rate  per 
Cent. 

Yielded. 


Dividend  Due. 


Business  Done 
During  Week 
Endino  Feb.  13. 


£1,012.S?0 
£2,993,660 
£2,993,560 

ill  500 
130,000 

£75.000 

10,000,0(10 

16,000 

6,000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70.000 

£1,297,837 

£102,100 

250,000 

£320,000 

£62,700 

£95,100 

£300,000 

£200,ll(KI 

180,227 

180,042 

150,000 

£190,000 

17,000 

37,548 

£100,000 

£100,000 

11,839 


Stock 
Stock 
Stock 
100 
£10 
£100 
$100 


Stock 

n 

£5 

£6 

2/0 

£100 

57 

£5 

£5 

£5 

6% 

£5 
5 

£10 

2/6 

6/0 

Stock' 

*K 

£10 

14  0 
28  0 
6/0 
4% 
3/0 


8/0 
10% 
1/8 
10% 
4j% 


0 

4% 

6% 

2/6 

4% 


5% 
12,6 
6/0 
6% 
4% 
4/0 
25/0 
6/0 
6X 
2/0 
8% 
6d. 
6% 


3/4 

H : 

1/0 
5% 


itock 

6 

3/0 

6 

£5 

2 

2 

2 

ln.il 

10 

10/0 

100 

1 

£10 

6/4 

£10 

9 

12 

12/0 
6% 

100 

TELEGRAPHS. 

Anglo-American    xd 

Do.      Preferred 

Do.      Deferred    

""  African  Direct  Teleg.  &%  Deb.  (Keg.  &  Bearer).. 

Brazilian  Submarine  

'      Do.      5  per  Cent.  Binds  (2nd  Series,  1906)  .. 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid) 

Do.      Preference  10  per  Cent 

Do.      4£%  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do,      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock     . . 

f      Do.      5  per  Cent.  Debentures,  1899 J 

Eastern  Extension   . . 

Do.      4  per  Cent.  Debenture  Stock J 

y  Do.  5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900.. 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 
'      Do.      i%  Mortgage  Debentures,  1909  (regd.)  xd 

1      Do.      4  '  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1SS3  issue 

Indo-European 

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures  

Pacific  European  Tel.4%  Guar.Debs."Red"  1942 

Reuter*s 

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred 

Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910  . .  j 

Do.      6%  Mort.  Debs.,  Series  "B"  1910  ....    J 
Western  Union  7%  1st  Mort.  (Building)  Bonds  .. 

Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)  

Consolidated  Telephone  Const.  <fc  Maintenance 

Oriental  Telephone  and  Electric  (fully  paid) 

National ^.  „ 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      %'{  Cumulative  2nd  Pref.  (fully  paid) 

Do.      5  ,  Non-Cumulative  3rd  Pref , 

Do.      Debenture  Stock,  4J%  (red.) , 

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red.) 


ELECTRICITY  SUPPLY  COMPANIES. 
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The  Paper  read  by  Mr.  Mordey  before  the  Royal  Society, 
the  first  half  of  which  we  print  in  full  elsewhere,  records 
a  number  of  experiments  which  have  been  conducted  with  the 
view  of  explaining  the  increase  of  iron  loss  which  has  been 
observed  in  transformers.  The  experiments  are,  however, 
not  yet  complete,  and,  as  they  naturally  require  a  long 
time,  we  must  patiently  wait  for  further  information.  Mr. 
Mordey  was  good  enough  to  allow  us  to  publish  his 
conclusions  in  our  issue  of  December  21,  1894,  and  his  full 
Paper  does  not  add  much  to  them ;  but  his  experimental 
results  are  worthy  of  careful  examination,  and  will,  no  doubt, 
help  to  explain  the  matter. 


As  in  the  case  of  the  curves  which  embody  Prof. 
Ayrton's  long  researches  on  the  electric  arc,  Dr.  Fleming's 
curves  which  we  publish  this  week  contain  a  large  amount  of 
valuable  scientific  and  practical  information,  and  it  is  only  by 
careful  study  and  analysis  that  this  information  can  be  elicited. 
Some  curves  speak  volumes,  and  he  that  runs  may  read  ;  others 
at  first  convey  but  little  even  to  an  expert.  We  hope  that 
Dr.  Fleming  will  do  for  these  curves  what  Mrs.  Ayrton  is 
doing  for  those  of  the  arc  experiments,  and  what  Mr.  Mordey 
might  perhaps  do  for  the  diagrams  which  are  given  in  his 
recent  Royal  Society  Paper. 


One  simple  practical  result  seems  to  be  established  by  Dr. 
Fleming,  namely,  that  a  water  resistance  is  a  suitable  one  for 
loading  an  alternator  under  test.  Prof.  Mengarini's  experi- 
ments on  alternate-current  electrolysis  suggested  that  there 
was  an  effect  resembling  self-induction,  and  this  suspicion  led 
Messrs.  Willans  and  Robinson  to  put  up,  at  a  large  expense, 
a  non-inductive  resistance  for  testing  alternators.  It  is  a  pity 
that  this  matter  was  not  settled  before,  but  it  is  a  still  greater 
pity  that  no  test  of  an  alternator  at  Thames  Ditton  seems  to 
have  been  worth  publishing. 


That  Hertzian  rays  would  exhibit  the  phenomenon  of 
double  refraction  was,  of  course,  to  be  predicted,  the  only 
question  being  the  discovery  of  a  suitable  substance  through 
which  to  send  the  waves.  As  is  so  often  the  case,  the  material 
needed  lay  ready  to  hand.  Herr  K.  Mack,  whose  interesting 
investigation  on  "  Double  Refraction  of  Electric  Rays " 
we  publish  in  another  column,  had  longings  for  "  gigantic 
specimens  of  Iceland  spar  "  until  he  bethought  him  of  the 


fact  that  Hertzian  waves  went  right  through  deal  boards,  and 
that  wood,  with  its  well-differentiated  structure,  might  a 
priori  be  expected  to  render  the  phenomenon  experi- 
mentally demonstrable.  With  slabs  of  wood  from  25em. 
to  40cm.  thick,  analogues  of  all  the  well-known  optical 
experiments  were  produced  with  the  aid  of  oscillators, 
mirrors,  and  spark-gaps. 


If  the  Paper  on  "  Light  Railways  "  read  before  the  Society 
of  Arts  last  week  by  Mr.  W.  M.  Acworth  permeates  down- 
wards to  that  particular  section  of  the  public  for  which  light 
railways  have  been  prescribed,  it  will  have  served  a  useful 
purpose.  A  perusal  of  the  Paper  cannot,  we  think,  fail  to 
show  that  unless  the  local  authority  is  prepared  to  regard  these 
enterprises  with  a  truly  benevolent  eye,  and  the  local  popula- 
tion is  prepared  to  pay  more  per  ton  mile  than  on  the  main 
lines,  not  a  niiJe  of  light  railway  will  ever  be  built ;  the  relaxa- 
tion of  Board  of  Trade  regulations  and  the  reduction  of  legal 
costs  notwithstanding.  As  Mr.  Acworth  puts  it,  it  is  not 
possible  by  a  mere  fiat  of  the  Board  of  Trade  to  make  a  local 
population  forego  its  prejudice  in  favour  of  expensive  safety, 
nor  is  it  possible  for  the  freights  of  a  small  concern  serving  a 
sparsely  populated  district  to  compete  with  those  of  a  main  line. 
If  the  farmer  will  not  hear  of  a  charge  of  3d.  per  ton  per  mile, 
because  the  main  line  charge  is  only  half  that,  then  he  must 
remain  contented  with  road  cartage  at  6d.  As  to  the  way  in 
which  the  capital  is  to  be  raised,  it  is  refreshing  to  find  that  Mr. 
Acworth  at  any  rate  would  prefer  to  see  private  enterprise 
given  a  fair  trial  before  invoking  the  aid  of  State  or  county. 
With  capital,  as  he  expresses  it,  being  "  jettisoned  into  colonial 
ijnld  mines  for  sheer  lack  of  suitable  investments  at  home,"  it 
is  worse  than  folly  not  to  give  private  capital  a  chance  of 
building  the  light  railways  we  are  said  to  need  so  much. 


We  would  call  the  attention  of  our  readers  to  Mr.  Raworth's 
letter  criticising  our  remarks  on  the  parallel  running  of  alter- 
nators by  gas  engines  at  Coatbridge.  From  our  Note  last 
week  (page  459)  it  should  be  inferred  that  our  remarks  on 
this  subject  were  directed  only  to  "  certain  kinds  of  alter- 
nators." We  do  not,  of  course,  mean  that  it  is  impossible 
ever  to  design  alternators  and  gas  engines  which  will  run  in 
parallel.  Is  it  not  the  fact,  however,  that  certain  alternators 
which  will  run  in  parallel  most  satisfactorily  at  half  or  three- 
quarter  load  give  trouble  when  run  up  to  their  full  output  ?  If 
so,  may  this  not  be  the  explanation  of  the  behaviour  of  the 
Coatbridge  plant  ?     At  first,    as  Mr.  Raworth  tells  us,  the 
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engines  were  not  powerful  enough  to  develop  the  rated 
output  of  the  alternators,  and  parallel  running  was  satis- 
factory. But  when  newer  and  more  powerful  engines 
replaced  these  it  became  necessary  to  use  only  one  en- 
gine at  a  time,  or  else  to  put  the  alternators  on  separate 
districts.  May  it  not  have  been  that  the  defects  arose  from 
the  amount  of  load  put  on  the  machines  ?  It  is  a  question  of 
rating,  we  know ;  but  still  we  believe  that  an  alternator  can 
safely  be  rated  higher  when  designed  to  run  by  itself  than 
when  intended  for  parallel  work.  Mr.  Eaworth's  experience 
of  parallel  running  has  not  been  altogether  happy,  and  we 
should  not  be  surprised  to  find  that  he  is  a  rather  small 
minority  in  his  ideas  on  what  constitutes  satisfactory  parallel 
running.  Our  readers  will  be  very  glad  to  learn  from  another 
letter  that  Mr.  H.  M.  Sayers  is  very  pleased  with  the  Bourne- 
mouth plant,  and  Mr.  Mahood  with  the  Worcester  machines  ; 
and  their  unsolicited  testimonials  will,  no  doubt,  be  properly 
appreciated  by  the  makers.  Finally,  we  would  ask  Mr. 
Baworth  if  he  knows  of  any  public  supply  station,  other 
than  Coatbridge,  where  alternators  are  run  in  parallel  by  gas 
power,  and  where  this  system  is  found  to  be  satisfactory  ? 


Now  that  so  many  little  towns  and  villages  are  debating 
the  question  whether  to  replace  their  obsolete  oil  lamps  by  gas 
or  electric  light,  a  few  remarks  on  the  relative  initial  cost  of 
plant  for  the  two  latter  illuminants  may  be  of  some  service. 
Quite  apart  from  the  relative  merits  of  gas  and  electric  light 
in  regard  to  the  working  cost,  it  may  come  as  an  item  of 
refreshing  news  to  more  than  one  local  authority  that  electric 
light  plant  is  far  cheaper  than  gas  to  erect  in  the  first  instance. 
An  average-sized  gas  works  will  cost  from  £600  to  £700  for 
every  1,000,000  cubic  feet  per  annum  of  capacity.  Taking 
5  cubic  feet  of  gas  as  equivalent  to  12  c.p.  for  an  hour,  and 
60  watts  as  equivalent  to  16  c.p.,  it  will  be  found  that 
this  amount  of  gas  is  equivalent  to  about  9,000  B.T. 
units.  Assuming  the  same  amount  of  lighting  to  be 
done  by  an  electric  supply  station  with  an  annual  load- 
factor  of  only  15  per  cent.,  it  will  require  a  plant  capacity 
of  about  6-H  kilowatts  to  do  the  work  electrically.  The  initial 
cost  of  electric  light  works  and  mains  per  kilowatt  depends 
upon  the  system  adopted ;  but  Mr.  Crompton's  estimate  of 
£H0  for  the  low-pressure  system  may  be  regarded  as  being 
well  above  the  average  price.  If  we  accept  this  basis  of  £80 
per  kilowatt,  the  cost  of  an  electric  light  station  and  mains, 
equivalent  to  a  gas  works  giving  1 ,000,000  cubic  feet  of  gas 
per  annum,  works  out  to  only  £531,  a  figure  which  compares 
very  favourably  with  the  £600  or  £700  for  gas  works. 


"  Sweet  are  the  uses  of  advertisement,"  and  especially  so 

win  ii  the  advertisement  as  such  is  not  obvious  to  tin  n 
initiated.  All  manner  of  things  are  carried  out  "  for  the 
sake  of  the  adverti  ement,"  the  prospective  and  uncertain 
profit  being  taken  a  as  offset  to  the  immediate  and  certain 
loss,  on  the  well  known  principle  of  " cast  thy  bread  upon  the 
for  thou  shall  find  it  aftei  manj  days.  Then  is 
nothing  particularly  immoral   about   this   well-nigh    universal 

practice,  and     in  b  i     is  of  the  oai I  b  gamble,  one  may 

!  o  in;  ni   iiienin  sermoni  ing  ■-  ill  i  tot  put  a 


stop  to  it.  It  combines  the  excitement  of  a  stock  exchange- 
speculation  with  the  added  pleasure  of  inducing  the  public  to 
become  acquainted  with  one's  wares  without  any  of  the 
blatancy  of  an  ordinary  advertisement,  and  with  the  certainty 
that  if  the  cinqi  succeeds  there  will  be  a  handsome  return  for 
the  money  expended. 


The  electrical  industry  has  in  the  past  been  very  partial  to- 
this  sub  rvsd  method  of  disseminating  useful  commercial  infor- 
mation, and  even  now,  when  its  salad  days  are  over  and  it  is? 
in  the  sere  and  yellow  leaf,  the  industry  is  not  altogether- 
unacquainted  with  such  devices  ;  nor  indeed  would  we  have 
it  so — variety  is  the  salt  of  existence,  and  plain  straightforward 
advertising  is  apt  to  become  monotonous.  But,  like  every- 
thing else,  this  practice,  harmless  in  moderation,  becomes- 
pernicious  in  excess.  Until  a  few  years  ago,  when  a  standi 
was  made  by  the  Electrical  Trades  Section,  the  gratuitous- 
lighting  of  exhibitions  was  the  rule  and  not  the  exception,, 
and  to-day  the  same  pleasant  custom  in  Germany  has  aroused) 
the  Verband  Deutscher  Elektrotechniker.  In  view  of  the 
numerous  local  exhibitions  at  Stuttgart,  Posen,  Konigsberg, 
Liibeck  and  elsewhere,  and  the  repeated  requests  made  to  elec- 
trical firms  to  undertake  the  lighting  of  these  "  for  the  sake  of 
the  advertisement,"  the  Verband  has  circularised  its  members 
and  advised  them  to  do  nothing  of  the  sort,  its  dictum  being 
that  such  lighting  should  never  be  undertaken  at  anything  less 
than  cost  price.  The  only  really  sound  basis  for  this  kind 
of  lighting,  as  for  all  business  transactions,  is  cost  plus 
usual  rate  of  profit.  Exhibition  lighting,  however,  lends 
itself  so  admirably  to  advertising,  that  the  Verband  no- 
doubt  concluded  that  it  would  be  a  counsel  of  perfection 
to  advise  that  the  work  should  be  done  on  a  true  business-- 
basis.  Even  as  it  is,  if  Germany  is  blessed  like  England; 
with  an  ever-growing  army  of  young  firms,  the  ukase  of  the 
Verband  will  go  for  naught.  To  light  an  entire  town  at  an 
entire  loss  is  too  big  an  undertaking,  even  for  a  small  firm  ; 
but  a  local  exhibition  is  just  the  very  thing. 


Electric  Traction  in  North  Wales. — It  is  proposed  to  lay  an 
electric  tramway  from  Colwyn  Bay  to  Conway  through  Degau- 
way  to  Llandudno. 

Electrical  Execution. — A  Bill  has  been  introduced  in  the* 
West  Virginia  Legislature  providing  for  the  infliction  of  the- 
death  sentence  by  electricity. 

Northern  Society  of  Electrical  Engineers. — The  Council  of' 
this  Society  have  elected  Mr.  S.  Z.  deFerranti  a  Vice-President1 
in  place  of  the  late  Mr.  6.  E,  l'reece. 

Cable  Interruptions:  Date  of  Interruption. 

Latakia— Cyprus Nov.  27,  1894. 

Hongkong  -Macao IV,-.  31.  1894. 

Three  Wire  System  at  St.  Louis.  A  Correction.  —The 
blocks,  Fig.  1  and  Figs.  •'',  i.  6,  6,  on  pp.  167  and  168  of  our 
last  issue,  should  have  been  transposed,  as  is  obvious  by  the 
figuring  engraved  on  the  blocks. 

The  Telephone  Draft  Agreement.  —  Mr.  Benn  proposes,  on 
March  1st,  to  call  attention  to  the  propose  d  agreement  between 
the  Post  Offioe  and  the  National  Telephone  Company,  and  to 
move  a  resolution. 

Portsmouth.  Some  difficulties  having  arisen  at  Portsmouth 
mi  aooount  of  an  alleged  interference  of  the  arc  lighting  cur- 
rent with  the  telephone  service,  the  Eleotrio  Light  Committee 
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have  undertaken,  without  prejudice  to  any  legal  action,  to  com- 
plete some  experiments  with  a  view  to  determine  the  cause  of 
the  disturbance. 

Cable  Rates  to  South  Africa. — The  negotiations  between 
representatives  of  the  South  African  States  and  the  cable 
companies  for  the  reduction  of  the  cable  rates  between  England 
and  South  Africa  have  reached  an  important  stage,  the  Trans- 
vaal Government  having  agreed  to  pay  an  annual  subsidy  of 
£10,000  for  15  years,  provided  that  the  tariff  is  reduced  from 
8s.  lid.  to  5s.  per  word. 

Royal  Society. — The  following  Papers  were  down  for  reading 
yesterday :  Lord  Kelvin,  P.R.S.,  M.  Maclean  and  A.  Gait, 
"  Electri6cation  of  Air  and  Gases  by  Bubbling  through  Water 
and  other  Liquids."  T.  Wrightson.  M.P.,  "  Iron  and  Steel  at 
Welding  Temperatures."  H.  F.  Newall,  "  Note  on  the  Spec- 
trum of  Argon."  Frank  Clowes,  "  The  Composition  of  the 
Extinctive  Atmospheres  Produced  by  Flames." 

Royal  Institution. — Lord  Rayleigh  will  deliver  a  course  of 
six  experimental  lectures  on  "  Waves  and  Vibrations  "  at  the 
Royal  Institution  on  Saturdays,  March  2nd,  9th,  16th,  23rd, 
30th,  and  April  6th.  He  will  also  deliver  the  Friday  evening 
discourse  on  April  5th,  when  his  subject  will  be  "  Argon,  the 
New  Constituent  of  the  Atmosphere."  The  Friday  evening 
discourse  this  week  (February  22nd)  will  be  delivered  by 
Prof.  A.  Schuster,  F.R.S.,  his  subject  being  "  Atmospheric 
Electricity." 

The  Proposed  Pacific  Cable. — According  to  a  cablegram,  dated 
Ottawa,  February  15th,  the  Minister  of  Trade  states  that  the 
lowest  tender  for  laying  the  Pacific  cable  has  been  received 
from  a  London  firm,  the  amount  being  £1,517,000.  The  route 
proposed  is  from  Vancouver  to  Fanning  Island,  Fiji,  and  Nor- 
folk Island,  the  cable  dividing  at  the  last-named  place  into 
branches  to  New  Zealand  and  Australia.  The  amount  of  the 
tender  is  about  half  the  estimate  made  by  the  British  Postal 
authorities. 

The  Rsiults  of  a  Short  Cireuit. — An  American  newspaper  of 
recent  date  says  that  the  engineer  at  the  Main-street  electric 
railway  power  house  at  St.  Bernard  lost  his  eyesight  while  at 
work  on  one  of  the  generators.  He  was  engaged  in  sandpaper- 
ing one  of  the  machines  when,  in  some  manner,  he  grounded 
it,  and  there  was  a  flash  of  fire  that  lighted  up  the  whole  engine 
room.  The  engineer  fell  back  as  though  shot,  and  when  he 
made  an  effort  to  get  away  he  discovered  that  he  could  not  see. 
He  was  totally  blind,  and  had  to  grope  his  way  from  the 
machine.  It  was  feared  that  the  injury  would  become  perma- 
nent, but  ultimately  hi*  sight  was  restored. 

Municipal  Tramways. — On  the  motion  for  the  second  reading 
of  the  London  County  Tramways  Bill,  in  the  House  of  Commons, 
Mr.  Kimber  said  it  was  proposed  apparently  not  only  to  take 
over  the  whole  of  the  tramways  of  the  metropolis,  but  to  work 
them  without  limit  as  to  time  or  conditions.  He  did  not  know 
whether  it  was  the  intention  of  the  Council  to  exercise  that 
power,  if  they  got  it,  to  that  unlimited  extent.  This  would 
place  an  enormous  amount  of  patronage  in  the  hands  of  the 
County  Council,  and  he  might  say  tens  of  thousands  of  their 
employes  would  be  voters.  He  was  not  going  to  oppose  the 
Bill,  but  he  thought  there  should  be  some  limitation.  The 
Bill  was  read  a  second  time. 

Absit  Omen. — For  some  unexplained  reason,  says  The  Times 
of  Friday,  the  electric  bells  which  it  is  the  duty  of  Mr.  Jennings, 
the  senior  doorkeeper,  to  set  ringing  the  moment  the  Speaker 
orders  the  House  to  be  cleared  for  a  division  would  not  act 
last  night.  The  consequence  was  that  when  the  question  was 
put  on  Mr.  Clancy's  amendment  messengers  had  to  be  despatched 
to  the  library,  newspaper-room,  tea-room,  dining-rooms,  and 
smoking-rooms  to  apprise  members  of  the  fact,  and  a  longer 
interval  than  usual  had  to  be  allowed  before  the  doors  were 
locked.  The  bells  are  always  tested  before  the  House  meets 
for  the  purpose  of  ascertaining  whether  they  are  in  working 
order  ;  and,  as  a  matter  of  fact,  the  authorities  discovered  the 
defect  early  in  the  afternoon,  and  "  experts  "  were  at  once  sent 
for  to  try  and  locate  the  interruption  in  the  current.  Up  to 
a  late  hour,  however,  the  electricians  were  still  at  fault. 


Explosion. — According  to  the  Leicester  Past,  a  mishap 
occurred  in  connection  with  the  electric  light  service  near  the 
Granville  Hotel,  Market-street.  The  lid  of  an  underground 
chamber  was  fractured,  while  the  chamber  itself  was  filled  with 
smoke.  This  disturbance  was  said  to  have  arisen  from  some 
waste  and  oil  having  become  ignited.  About  seven  o'clock 
what  appeared  to  be  a  blue  flame  arose  from  the  chamber,  and 
in  consequence  the  police  kept  the  space  in  the  neighbourhood 
of  the  chamber  clear.  The  smoke  from  the  chamber  increased 
to  such  an  extent  that  it  was  found  inexpedient  to  further  inves- 
tigate the  cause  of  the  mishap  until  it  had  somewhat  cleared 
and  a  man  from  the  gasworks  was  kept  on  duty  for  the  public 
safety  until  8:30,  when  the  oil  seemed  to  have  been  burnt  out. 

Edison's  Plated  Joint  Lamp  Patent. — To-morrow  will  expire 
Edison's  patent  No.  768  of  February  23,  1881.  Its  title  was 
"Improvements  in  Connecting  the  Ends  of  the  Cakbi>.\  to 
the  Conducting  Wires  in  Electric  Lamps,"  and  the  claim  was 
for:  The  method  of  uniting  the  carbon  filament  and  conducting 
wires  thereto  in  an  electric  lamp,  consisting  in  first  uniting 
them  mechanically  in  any  ordinary  manner,  and  then  securing 
the  union  by  electroplating.  Originally  there  were  four  claims, 
the  three  struck  out  being  (a)  the  combination  of  carbon  fila- 
ment, conducting  wires  and  electro-plated  joint ;  (';)  an  incan- 
descent lamp  with  an  electro-plated  joint ;  (c)  an  electro- 
plating cell  provided  with  a  perforated  bottom  for  receiving 
the  support  of  the  article  to  be  plated.  The  disclaimer  states 
that  it  was  considered  that  the  second  and  third  claims  were 
"  unnecessary  and  may  be  held  to  be  misleading,"  and  that  the 
fourth  claim  was  "  for  a  detail  which  is  not  a  necessary  part  of 
the  said  invention." 

The  Australasian  Cable  Guarantee. — At  the  recent  Inter- 
Colonial  Postal  and  Telegraph  Conference,  held  at  Hobart,  the 
question  raised  by  the  Victorian  Government  of  withdrawing 
from  the  guarantee  arrangement  entered  into  with  the  Eastern 
Extension  Telegraph  Company  was  fully  discussed,  with  the 
result  that  the  arrangement  on  a  modified  basis  is  to  be  con- 
tinued for  a  fixed  period  of  five  years,  commencing  from  May 
1st  next.  It  has  also  been  decided  that  the  Queensland 
Government,  which  has  hitherto  held  aloof,  will  take  part  in 
the  guarantee,  and  have  the  benefit  of  the  reduced  tariff — viz., 
from  9s.  5d.  to  5s.  per  word.  The  question  of  the  Australian 
land  line  communication  was  also  fully  discussed  at  the  Con- 
ference, when  the  West  and  South  Australian  delegates  pro- 
mised that  everything  possible  should  be  done  to  prevent 
interruption  of  the  service  by  erecting  a  duplicate  line  between 
Adelaide  and  Perth,  and  improving  the  existing  line  between 
Perth  and  Roebuck  Bay.  It  is  probable  that  a  third  land  line 
route  will  be  provided  by  the  connection  of  the  Queensland 
and  the  South  Australian  telegraph  systems  at  a  point  near 
the  Gulf  of  Carpentaria. 

The  Electric  Supply  Business  in  the  United  States.— The 
annexed  table  gives  the  gross  and  net  receipts  and  the  propor- 
tion of  the  latter  to  the  former  in  each  of  the  last  five  years 
of  the  Edison  Electric  Illuminating  Company  of  New  York. 
Dollars  are  converted  into  sterling  at  the  rate  of  five  dollars  to 
the  sovereign  : — ■ 


— 

Gross. 

Net. 

Net  %. 

1890  

1891  

1892  

1893  

1894  

£97,719 
135,121 
192,604 
249,105 
292,867 

£45,815 

69,445 
95,027 
121,128 
157,893 

46-8 
512 
492 
484 
539 

Within  the  last  four  years  the  number  of  customers  of  the 
Company  has  increased  from  1,698  to  5,877,  of  incandescent 
lamps  supplied  (16  c.p.)  from  64,174  to  234,494,  of  arc  lights 
from  254  to  3,014,  and  the  number  of  motors  from  697  to 
7,616.  The  Company  has  paid  dividends  on  its  shares  for 
1894  at  the  rate  of  6  per  cent.,  and  has  carried  over  out  of  the 
year's  profits  £25,000  to  the  depreciation  and  reserve  fund, 
which  now  amounts  to  £41,612. 

An  Electrode  Sensitive  to  Light.— In  the  Zeitschrift  far 
P&ygihalisahe  Chemie,  H.  Luggin  describes  a  new  form  of  elec- 
trode which  he  claims  to  be  much  more  sensitive  to  light  than 
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any  that  has  hitherto  been  made  use  of  in  previous  investiga- 
tions. Briefly,  its  essential  features  are  as  follows :  A  plate  of 
platinum  is  coated  with  silver  bromide  and  is  then  duplicated 
with  a  similarly  coated  plate  in  an  aqueous  solution  of  bromide 
of  potassium.  A  quadrant  electrometer  of  the  usual  type  is 
employed  in  observing  the  rise  of  potential.  Luggin  states 
that  in  some  of  his  experiments  exposure  to  diffuse  daylight 
was  sufficient  to  cause  a  rise  of  potential  of  0  5  volt.  When 
illuminated  by  any  weak  light  it  appears  that  this  electrode 
shows  a  rise  of  potential  which  is  uniform,  and  can  be  repre- 
sented graphically  in  a  system  of  co-ordinates  by  means  of  a 
straight  line  until  a  maximum  is  reached,  after  which  it  remains 
constant  or  may  show  a  slight  fall.  The  rate  of  increase  of 
potential  is  much  more  marked  when  a  stronger  light  is  em- 
ployed, but  for  all  that  the  maximum  value  attained  is  not 
higher.  The  rate  of  rise,  however,  is  not  directly  proportional 
to  the  intensity  of  the  impinging  light,  whilst  it  is  also  lowered 
by  a  previous  exposure  of  the  electrode  to  a  powerful  light. 
-Continuous  and  intermittent  lights  of  the  same  intensity  do 
not  appear  to  produce  the  same  effect  on  the  potential.  These 
plates,  though  scientifically  interesting,  do  not  remain  constant 
as  regards  their  sensitiveness,  and  even  after  long  rests  they  show 
with  the  same  sources  of  light  very  different  increases  of  potential. 

The  Southwark  Bridge  Explosion. — At  the  meeting  of  the 
South  Metropolitan  Gas  Company  last  week  we  are  glad  to  see 
that  Mr.  George  Livesey  thought  he  ought  to  make  some  refer- 
ence to  the  combined  electric  and  gas  explosions  in  different 
parts  of  London  : — ■ 

With  regard  to  the  recent  remarks  of  the  President  of  the  Board  of 
Trade,  he  (Mr.  Livesey)  could  only  inform  the  President  that  they  would 
respond  in  the  heartiest  manner  to  any  suggestions  he  might  have  to 
make  ;  but,  at  the  same  time,  all  possible  means  were  adopted  by  their 
Company  to  detect  escapes.  They  offered  a  money  reward  to  any  of  their 
own  people,  or  to  anyone  else,  who  would  bring  them  notice  or  informa- 
tion of  an  escape  :  and  they  were  also  constantly  looking  out  for  this  con- 
tingency. With  regard  to  the  cause  of  the  Southwark  Bridge  explosion, 
there  had  been  an  excavation  beneath  their  main.  It  was  an  old,  but 
perfectly  sound,  Phoenix  main,  possibly  laid  40  years  ago — certainly  it  was 
down  in  1880.  It  was  laid  well,  and  rested  partly  on  the  brickwork  of 
the  bridge  ;  but  the  City  authorities,  when  doing  something  to  their 
sewers,  excavated  under  the  main,  and  afterwards  left  it  unsupported. 
He  did  not  say  that  information  should  be  given  to  them  when- 
ever a  passage  was  made  under  their  mains  ;  but  he  did  ask  that 
great  care  should  be  taken  afterwards  in  making  the  ground  be- 
neath the  mains  solid.  When  they  examined  into  this  matter  they 
found  that  the  main  was  unsupported.  One  could  get  his  hand  beneath 
it ;  and  the  earth  was  all  loose.  The  surface  of  the  ground  was  frozen, 
and  the  gas  could  not  escape  into  the  air.  It  therefore  percolated  probably 
through  the  loose  earth  into  the  electric  light  conduits,  and  when  it  got 
there  it  might  be  conducted  anywhere.  How  it  became  ignited,  however, 
he  conld  not  say.  He  mentioned  this  to  show  that  the  Company  were 
quite  alive  to  these  things,  and  to  indicate  the  difficulties  against  which 
they  had  to  contend. 

An  Old  Electric  Railway  Patent.— On  February  24, 1881 — 
that  is  to  say,  14  years  ago  on  Sunday  next — Profs.  Ayrton 
and  Perry  took  out  their  well-known  patent,  No.  783,  for 
"  Improvements  in  Electrical  Conductors  Applicable  to 
Electric  Railways  and  to  Electric  Signalling,  and  in 
Apparatus  connected  THEREWITH."  The  invention,  it  is 
stated,  was  "  designed  for  the  better  and  more  convenient 
insulation  of  the  electrical  conductor  for  the  transmission  of 
power  in  electric  railways,  and  for  furnishing  an  automatic 
block  system  without  the  use  of  signalmen,  and,  further,  by 
that  method  of  insulation  to  give  an  easy  and  simple  indica- 
tion of  the  position  of  a  train  or  carriage  at  any  point  of  its 
travel."  The  inventors  state  that  neither  the  third  rail  nor 
overhead  conductor  have  been  found  to  be  satisfactory,  and 
that  their  idea  is  to  bring  a  sectional  insulated  conductor  into 
temporary  contact  at  stated  intervals  with  a  thoroughly  well- 
insulated  conductor.  The  method  by  which  this  required  con- 
tact was  insured  was  by  making  use  of  the  pressure  of  a  contact- 
brush  on  the  car,  or  of  the  actual  wheels  to  dopross  a  stud  on 
to  the  end  of  the  insulated  cable  ;  the  connection  once  made 
continued  so  long  as  the  car  remained  on  the  section,  and  was 
brokon  electro-magnetically  in  the  caso  of  long  sections  as  the 
car  quitted  the  section.  This  dovico  lent  itself  to  the  registra- 
tion of  the  motion  of  the  stud-depressing  car,  and  to  an  auto- 
matic block  being  placed  upon  tlio  following  car  if  it  tried  to 
enter  a  section  upon  which  there  was  already  a  car.  The 
specification  was  a  very  lengthy  one,  and  contained  five  claims 


— for  the  division  of  an  elastic  conductor  rail  into  short  insu- 
lated sections,  the  use  of  contact-boxes  of  the  kind  described, 
the  automatic  and  graphic  method  of  showing  the  position  of  a 
car,  the  division  of  the  conductor  rail  into  comparatively  long 
insulated  sections,  with  automatic  devices  for  disconnecting  the 
conductor  rail  as  the  car  or  train  left  the  section,  the  absolute 
block  system. 

Melting  Points. — Ik  ha»  been  pointed  out  by  Locomotive 
Engineering  that  at  lea»t  one  specie*  of  literature  very  badly 
in  want  of  reform  is  engineers'  books  of  reference.  We  have, 
says  our  contemporary,  been  for  years  in  the  habit  of  consulting 
engineers'  handbooks  for  facts  relating  to  work  we  were  engaged 
in,  and  it  never  occurred  to  us  to  doubt  the  accuracy  of  the 
information  found.  We  were  aware  that  some  men  preferred 
one  book  of  reference  and  others  another,  and  we  had  heard 
the  remark  made  that  such  and  such  a  work  was  no  good  ;  but 
we  supposed  the  objections  were  raised  to  the  arrangement  and 
not  to  the  accuracy  of  the  data.  A  new  light  has  dawned 
upon  us  lately.  It  came  in  this  way.  Two  questions  had  been 
answered  which  related  to  the  melting  point  of  grey  cast  iron, 
and  on  reading  the  proof  we  discovered  that  there  was  over 
1,000  degrees  difference  in  the  melting  points  given.  One 
question  had  been  answered  by  one  editor  of  the  paper,  the 
other  by  the  other,  and  each  consulted  his  favourite  engineer's 
book,  with  the  result  stated.  Then  it  was  determined  to  com- 
pare a  few  books  used  for  reference.  Here  is  what  we  find  : — 
Melting  point  of  Melting  point  of 
cast  iron  Fahr.  steel  Fahr. 

Haswell  _ 2.000  to  2,250  2,500 

Trautwine 1,920  to  2,800  2,370  to  2,500 

Clark  2,786  2,372  to  2,552 

Ramapo  Company's  Handbook    2.786  1,873 

Scranton    Colliery    Engineering    Com- 
pany's Handbook 2,192  2,520 

Jones  and  Laughlin's  Handbook 2.210  2,462 

Greenwood 2,912  to  3.452  3,272 

Bolland's  Iron  Founder     3,477  2,501 

Blackburn. — The  system  adopted  at  P.lackburn,  where  the 
electric  supply  station  has  recently  been  opened,  is  the  direct 
current,  low-pressure,  three-wire  system.  The  works  adjoin  the 
Corporation  Gas  Works.  The  buildings  comprise  engine  and 
boiler  houses,  accumulator,  meter,  and  engineer's  rooms  and 
stores.  Two  Lancashire  boilers  are  at  present  fixed,  and 
accommodation  is  provided  for  a  third  boiler,  which  will 
shortly  be  placed  in  position.  The  boilers  are  28ft.  in  length 
and  7ft.  Gin.  diameter.  They  are  constructed  for  a  working 
pressure  of  1201b.  per  square  inch.  Proctor's  mechanical 
stokers  have  been  fitted,  and  are  driven  by  a  small  motor 
supplied  by  Messrs.  Siemens  and  Co.  Meldrum's  furnaces  have 
been  adopted,  and  it  is  expected  that  by  the  employment  of 
forced  draught  cheap  fuels,  such  as  coke,  breeze,  or  other 
waste  fuels,  obtained  from  the  adjoining  gas  works,  can  be 
utilised.  The  water  is  supplied  from  the  River  Blake- 
water  or  from  the  Corporation  mains,  and  is  fed  by  two 
Worthington  vertical  marine  pattern  pumps,  each  capable  of 
delivering  4,000  gallons  per  hour  into  the  boilers  through  a 
Berrymau  exhaust-steam  feed-water  heater.  Four  compound 
Willans  engines  have  been  put  down,  the  dynamos  being  direct 
driven.  The  dynamos  are  by  Messrs.  Siemens  Bros.,  and  are 
of  their  usual  central  station  type,  with  drum  armatures,  the 
field  coils  being  shunt-wound.  The  two  larger  machines  each 
have  an  output  of  500  amperes  at  240  volts,  with  a  speed  of 
.'530  revolutions  per  minute,  and  the  two  smaller  machines 
each  have  an  output  of  300  amperes  at  150  volts,  with  a  speed 
of  450  revolutions  per  minute.  The  storage  plant  consists  of 
120  cells,  each  containing  87  "  K  "  type  E.P.S.  plates.  These 
cells  are  capable  of  giving  a  discharge  of  300  amperes  for  3i 
hours,  or,  on  an  emergency,  are  capable  of  discharging  850 
amperes  for  one  hour.  The  cables  have  been  supplied  by 
Messrs.  Siemens  Bros.  They  are  insulated  with  pure  and  vul- 
canised rubber,  and  have  been  laid  on  stoneware  insulators  in 
iron  culverts.  At  present  the  feeders  from  the  station  on  to 
the  distributing  network  are  only  two  in  number,  each  having 
a  cross  sectional  area  of  0'8sq.in.  for  the  outer  cable,  and 
0'5  square  inch  for  the  inner.  The  public  lighting  sanctioned 
at  present  consists  of  only  12  arc  lamps.  Already  upwards  of 
3,000  lights  have  been  applied  for,  not  including  the  Town 
Hall,  municipal  offices,  4c. 
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CORE    LOSSES    IN    ALTERNATE-CURRENT 
TRANSFORMERS. 

BY    ERNEST    WILSON. 

{Gonclvded  from  pa;if  463.) 

(2)  Transformer  "loaded." — When  a  transformer  is  in  action 
with  a  current  in  its  secondary  circuit  the  resultant  magnetis- 
ing force  at  any  moment  is  the  algebraic  sum  of  the  forces  due 
to  the  primary  and  secondary  current  turns.  The  current  in 
the  secondary  is  opposite  in  sign  for  nearly  the  whole  of  the 
period  to  the  current  in  the  primary  ;  that  is,  the  currents 
have  nearly  a  phase  difference  of  a  half  period.  The  current 
turns  at  any  epoch  due  to  the  primary  are  nearly  equal  to  those 
due  to  the  secondary,  and,  therefore,  to  get  the  resultant  force 
at  any  epoch  we  require  the  difference  of  two  nearly  equal  magni- 
tudes. If  we  observe  each  magnitude  separately,  this  difference 
will  be  afflicted  with  the  whole  proportion  of  error  arising  from 
the  error  made  in  either  determination,  and  between  the  two 
observations  conditions  may  change.  Fig.  3  gives  a  diagram  of 
connections  of  the  method  adopted  to  determine  the  difference 
in  the  current  turns  due  to  the  primary  and  secondary  coils. 
As  before,  R  and  r  are  the  primary  and  secondary  coils.  The 
primary  current  x  passes  through  r5,  which  has  a  resistance  of 
10'19  ohms  ;  the  secondary  current  y  passes  through  ?-6,  which 


ra      I         JlCondenser, 


Fig.  3. 

has  2-04  ohms  resistance.  The  direction  of  the  currents  in 
r3  r6  are  opposed,  and,  therefore,  a  measurement  of  potential 
difference  between  the  points  a  and  b  gives  the  difference  of 
potential  difference  due  to  the  two  currents  into  the  respective 
resistances.     Call  this   difference  D,  then  D  =  ri  x  —  r6  y  ;  and 

-A=  -  =  5.  ?/  is  measured  as  a  direct  quantity  since  we  observe 
r6      n 

the  potential  difference  at  the  extremities  of  r4  :  thus  we  have 
Ho  and  the  difference  between  it  and  H,  (which  we  call  H)  as 
two  direct  quantities  which  are  observed  simultaneously. 

Fig.  4  gives  the  connections  for  obtaining  potentials  ;  and  as 
in  the  case  of  currents  we  measure  as  direct  quantities  the 
potential  difference  across  the  secondary  E.,,  and  the  difference 
in  turns  between  it  and  the  primary  potential  Ex.     In  order  to 

U 


meter,    reducing    resistances    r,    ?'.,   r3   r.   are   introduced,    the 

relation|between  them,  on  account  of  the  ratio     ,  being 

n 

ri+r->    _V_  =  m  =  5. 
r2     r3  +  rt      n 

In  the  actual  experiment  II — -2=      '_    -   ohms,  and  rAZl* 
10840  ''a  !>819  r4 

=  iqoo  ohms.     The  following  resistances,   R,   r  +  p,  r  were 

taken  immediately  after  the  experiment  and  found  to  be  5-92, 
12-38,  0-1798  ohms  respectively,  the  temperature  of  the  trans- 
former being  about  40°C. 

The  frequency  was  98  as  before,  the  primary  and  secondary 
volts  (  ^/mean-')  being  685  and  130  respectively.  The  electro- 
meter readings  for  the  curves 


1.  Difference  of  potential  difference  — 3 — E, 3— 


K, 


2.  The  potential  difference- 


E2, 


r3  +  r4 

3.  Secondary  current,  y, 

4.  Difference  of  potential  difference,  r5as  -  rgj, 

were  observed,  and  these  are  tabulated  for  a  half  period  in 
Table  II.,  from  which  the  other  data  in  Table  II.  have  been 
obtained. 


°-w0 


From  Table  II.  we  find  that 

S.^H,-1  -S^H,— 3  =  27,5,  as  against  45"9  on  open  circuit. 
St  St 

An  independent  set  of  figures  taken  at  the  same  frequency, 
and  under  practically   the  same  conditions  as  to  load,   give 


8li 


SI, 


bring  this  difference 


E„)   within  range  of   the   electro- 


2.VH,- 1-20  'Hg  i*=35j  but  in  this  case  the  currents  only 

St  '  St 

were  taken  by  difference;  therefore  the  former  figure,  27 '5,  is- 
the  more  trustworthy.  In  either  case  we  find  a  diminution  in 
the  core  loss  when  the  transformer  is  loaded,  although  the 
E.M.F.  of  the  secondary  is  larger  than  on  open  circuit. 
Stray  Magnetic  Fibld. 
It  was  thought  that  a  careful  investigation  of  the  stray 
magnetic  field  on  full  load  might  throw  some  light  on  the 
subject  under  investigation.    Exploring  coils  were  wound  round 


Table 

II. 

\-z 

| 

Volts. 

It 

Volte. 

«U+r4 

r,  +  r-. 
minus 
■a    r* 

Volts. 

Volte. 

Volts. 
Ex 

Volts. 

md,> 
~dt 

Volts 

rfi, 
dt 

dt 

Volte. 

Volts. 
ry 

Volts. 

ndl- 
dt 

Volts. 
(21. 
dt 

H'lt 

Volts. 

'■^-'-6.'/ 

Volts. 

Volts. 

Amperes 

X 

Hi 

Ho 

H 

n 

13-45  ; 

r,-r, 

651  -0 

0426 

1302 

15-72:  635-3 

1-588 

6120 

134-7 

218 

1369 

1-711 

60-23 

2-313 

24-71 

2702 

2-652 

38-54 

35-20 

3-34 

?. 

11-65 

0-633 

1102 

551  -0 

14051  5370    1342     46-23 

116-7 

1-91 

1186 

1-482 

45-66 

2-538 

21-62 

24-16 

2371 

34-45 

30-81 

364 

a 

904 

1-293 

7-75 

387-5 

11-82   375-7    0-939     27'22 

90-54     1-55 

9209 

1151 

28-76     2794 

17-54 

20-33 

1-995 

28-99 

24-99 

40 

ft 

521 

2034 

3176 

158-8    8-68    1501     0'375       7980 

52-20|    105 

53-25 

0666 

11-28     3029 

11-89 

14-92 

1-464 

2128 

16-94 

4-34 

R 

0854 

2-362 

*l-508 

*75-4l    4-64    *800  *0-200     *2-276 

8-55     0-426 

8976 

01122 

07721  3145 

4-8321    7-977 

07828 

11-38 

6884 

4-50 

in 

♦3567 

2-379 

5-946 

297-3     023   297-5 

0744 ,      0426 

•35-731  *0213 

*35-943 

•0-4493 

•1-646 

2-818 

•2416 

0402 

0-0394 

0573 

•3442 

4-01 

v. 

7-098 

2-232 

9-330 

466-51*418   462-3 

1-156  '  '11-85 

7110     0-803 

71-90 

08988 

11-68 

1-931 

9118 

•7-187 

"0-7052 

•10-25 

12-99 

2-74 

a 

9-73 

1-860 

11-59 

579-5!    7-69,  571-8 

1-429     26-94 

9748!    1-25 

98-73 

1-234 

24-84 

0-912 

1413 

13-21E 

1-297 

18-85 

2013 

1-23 

6 

11-86 

1-728 

13-59 

679-4]  10-6     668-8 

1-672,    4342 

1188      161 

12041 

1-505 

39-10 

0017 

1823 

1821 

1-787 

2597 

2598 

00 

1 

1393 

1-868 

15-8 

790-0  13-1 

7769 

1-942     6234 

139-5      193 

141-43 

1-768 

5520 

•0597 

21-91 

22-507 

2-209 

3210 

3122 

0-8S 

HI 

16-35 

1-981 

18-33 

916-51 159 

900-6 

2-251  )    87-77 

163-8      2-32 

166-1 

2-076 

77-80 

1031 

2631 

2734 

2683 

3899 

3748 

1-51 

?. 

1844 

1-476 

19-92 

996-Oj  18-1 

977-9 

2-445   108-40 

184-7      2-62 

187-3 

2-34 

9920 

1-335 

29-76 

31-09 

3051 

44-34 

42-39 

1-95 

a 

18-74 

0-468 

1921 

960-5!  19-2 

941-3 

2353    11090     1877  1    277 

190-5 

2-38 

10670 

1-608 

3145 

3306 

3-244 

47-14 

44-81 

2-44 

fi 

1736 

•0-431 

16-93 

R46-S 

1R-8 

827-7 

2069  ;    95-28 

1739      2-68 

176-6 

2-208 

95-78 

1-845 

30-45 

32-29 

3-169 

4605 

43  38 

2-67 

8 

1523 

0588 

14  64 

!  732-C 
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714-5 

1-786!    76-62 

152-5      2-47 

155-0 

1-938 

77-38 

2-067  1  28-02 

30-09 

2-953 

42-90 

39-93 

2-97 

76345 

735-93 

*  The  asterisk  indicates  where  the  curve  cresses  the  i 
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the  core  at  positions  1a,  2a,  3,  4,  5,  as  in  Fig.  1.  E.M.F. 
curves  have  been  obtained  from  each  coil,  and  these  are  plotted 
in  Fig.  5  from  Table  III.,  and  are  numbered  1a,  2a,  3,  4,  5. 
respectively.  No.  1a  is  marked  x,  and  No.  2a  is  marked  0. 
On  the  assumption  that  the  changes  of  induction  are  symme- 
trical in  the  halves  of  the  transformer,  the  E.M.F. 's  given  by 
coils  3,  4,  5  have  been  doubled  before  plotting.     For  the  sake 

of  comparison,  curves  — 1,  — ?,  and  H  have  been  plotted  from 

dt     dt 
data  obtained   at   the  same  time.      Maximum   Ij  =  390xl03. 
Maximum   l2-381  x  103  C.G.S.  units.     The  curves  lla,  l2„,  l4 
are  the  integral  curves  of  la,  2a,  4  respectively.   No.  la  agrees 


a  maximum  inductior  density  about  aB  great  as  on  open  circuit,* 
although  at  any  epoch  the  linear  distribution  is  not  the  same, 
on  account  of  the  stray  magnetic  field.  The  loss  observed  on 
full  load  is  less  than  one  might  reasonably  expect  from  magnetic 
hysteresis  alone. 

The  losses  due  to  magnetic  hysteresis  and  to  eddy  currents 
for  the  same  maximum  average  induction,  might  be  different  for 
different  distributions  of  the  induction.  This  point  has  not 
been  investigated  by  us,  but  insulated  wires  could  be 
threaded  into  the  mass  of  the  core  in  order  to  see  if  the 
maximum  induction  density  varies  at  different  parts  of  the 
core  as  the  transformer  is  loaded  up. 


%z 

/pL> 

j/z 

V 

/\/yY 

\>>^> 

/\-> 

\H 

// 

<  \\  3 

// 

— -£Lj 

*\ 

Jk 

y 

d  1, 

/ 

•well  with  5.     No.  2a  agrees  well  with  3.     Nos.  la  and  5  are 

in  fair  agreement  with  the  average  curve  —  ? ;  but  this  is  not 

,i  dt 

the  caBe  with  —  '2  and  2a,  3,  on  account  of  the  stray  magnetic 
field.  (/ 1 

Table  III. 


Curve  1A. 

Curve  2a. 

Curve  8. 

Curve  4. 

Curve  5. 

Angle 
in 

eothsoi 

a  period 

Volts. 

Total 
ind'ction 

C.G.S 

1  nits. 
ha. 

Volts. 

Total 

ind'ction 

in 

C.G.S. 

Tints. 

i  " 

Volts. 

Volts. 

Total 

ind'ction 

in 

C.G.S. 

1'nits. 

Volts. 

0 
2 
4 
6 
8 
10 

2 

4 

6 

8 

20 

2 
4 
6 
8 

+  2-11 
+  1-84 
+  1-62 
+  1-36 
+  0-961 
+  0-417 

-  0-168 

-  0-785 
-112 
-1-41 
-1-65 

!•<!(, 

-2-28 
-2  46 
-2-37 

103 
+  137  0 
+  204-0 
+  265-0 
+  316-0 
+  355-0 
+  3780 
+  383-0 
+  382-0 

+  367-0 

+  2910 
+  2390 
+ 1770 
+  105-0 
+  22-8 
-   59-8 

+  2-29 
+  2-08 
+  1-82 
+  1-61 
+ 1-35 
+  0-929 
+ 
+  0-417 

-  0192 

-  0577 

-  0985 
-1-29 
-1-58 
-1-91 
-219 
-2-33 

111 
+   47-6 
+ 123-4 
+ 189-0 
+  248-0 
+  299-0 
+  338-0 

+  361-0 
+  367-0 
+  366-0 
+  354-0 
+  327-0 
+  2890 
+  2390 
+ 181-0 
+  109 
+  309 

+  2-23 
+  2-05 
+  1-81 
+  1-59 
+  1-31 
+  0-881 

+  0-416 
1 

-  0-088 

-  0-561 

-  0961 
-1-28 
-1-55 
-1-85 
-2-16 
-2-32 

+  2-11 
+  1-87 
+  1-63 
+  1-41 
+  1-04 
+  0-529 

+  0032 

-  0-465 

-  0-889 
-1-20 
-1-49 
-1-76 
-207 

-  2-299 
-2-291 

103 

+ 104-0 
+ 172-0 
+  2320 
+  284-0 
+  326-0 
+  3520 

+  3610 
+  361-5 
+  354-0 
+  331-0 
+  294  0 
+  2520 
+ 1930 
+ 1270 
+  51-0 
-   28-2 

+  2-0S 
+  1-79 
+  1-58 
+  1-31 
+  0-897 
+  0-352 

-  0224 
+ 

-  0-705 
-1-10 
-1-41 
-1-67 
-1-94 
-2-24 
-245 
-2-32 

t  Max 
Maximum  I]    390x10*.     Maximum!,    381  x  10s  C.G.S.  unite. 

An  examination  of  these  ourves  shows,  so  fur  as  one  can 
judge,  that,  on  tin-  assumption  of  uniform  distribution  of  in 
duction,  every  element  of  the  core  experiences  each  half  period 


My  best  thanks  are  due  to  Messrs.  Cobb  and  Evans,  Student 
demonstrators  in  the  Siemens  Laboratory,  King's  College, 
London,  for  the  assistance  they  have  given  in  these  experi- 
ments. 


ON  SLOW  CHANGES  IN  THE  MAGNETIC 
PERMEABILITY  OF  IRON.t 

BY    WILLIAM    U.    MORDEY. 

When  iron  is  magnetised  for  a  long  time  by  rapidly  alternating 
currents,  its  magnetic  permeability  is  usually  reduced,  a  gradual 
increase  taking  place  in  the  amount  of  energy  absorbed  in  produc- 
ing a  given  magnetisation.  This  effect  has  been  observed  in  con- 
nection with  the  working  of  transformers  on  alternate-current 
systems.  Although  it  has  been  known  for  some  time  to  a  few 
electrical  engineers,  the  author  is  not  aware  that  any  investigation 
or  proof  has  been  published  as  to  the  cause  of  this  change. t 

"  The  inductions  on  open  circuit  have  been  judged  from  the  average 
curves,  which  in  the  case  of  the  secondary  would  be  larger  than  the 
exploring  coil  2a  would  give. 

I    Paper  read  before  the  Royal  Society,  December  19.  1894. 
The  following  are  the  only  published  references  to  this  Bubjei  t. 
a-  known   to  the  author.      In   Tin    l'J,,h-i,  ',,,„  of   December  7,  1394.  the 
subject  ia  introduced  bj  Mr.  Q.  W.  Partridge,  with  some  examples  of  the 
increase,  and  a  statement  that   the  effect  is  due  to  a  " molecular  change  or 
Fatigue  in  the  iron."     There  is  also  b  note  bj  Prof,  Ewiug  referring  to  Mr, 
Partridge's  article,  also  ascribing  the  effect,  if  confirmed,  to  "  s  pro 
magnetic  fatigue."  In  the  same  journal  for  Decembei  14,18! 

article  on  the  subject  bj  Dr,  Fie .  itatini    that  the  effect  is  not 

that  he  has  failed  to  litnl  it  in  some  i  i  b  and  pointiugout  that  difft 
ol  temperature  at  the  time  of  testing  maj  account  foi  the  variations  ob- 
served, Mr.  R.  T.Smith  states  that  in  one  impleol  iron  he  has  found 
considerable  increase  after  about  240.000,000  rev, a  sals.  Mr.  O.  T.  Blathy, 
of  Hiiiln  Pestfa  'aics  ihai  he  i  fai  u  with  the  effect,  that  the  loss  in 
ii  i   ii.  1 1  in    transforms!  er  cent.,  and  that  arti- 

ficial heating  ol   the  transformer  for   several  hours  to  about  150  C  will 
have  the  same  effect,  which  ht  permanent,    Sir  David  Ss 

also    tats     that   hi    ha    referred   bo  the  effect   in  a  wort  writte 
months  ago, 
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When  the  author  first  became  aware  of  this  increase  he  investi- 
gated the  subject  in  connection  with  the  work  of  the  Brush  Elec- 
trical  Engineering  Company,  and  to  that  company  acknowledgments 
are  due  for  permission  to  publish  the  results  so  far  obtained.  It 
may  be  mentioned  that  the  investigation  is  still  in  progress. 

In  the  first  place  explanations  were  sought  in  diroct  connection 
with  the  magnetic  or  electric  actions  that  take  place. 

The  explanation  that  first  suggested  itself  was  that  eddy  currents 
were  being  set  up  in  the  coils  by  leakage  or  partial  failure  of  the 
insulation  between  adjacent  portions  of  the  conductor,  or  that  eddy 
currents  were  being  set  up  to  an  increased  degree  in  the  iron  by 
disturbance  or  change  of  the  insulating  material  interposed  between 
the  thin  plates  of  iron  of  which  the  transformers  were  composed. 
A  careful  examination  showed  that  this  explanation  was  untenable. 
The  increase  was  found  in  transformers  the  coils  of  which  were 
thoroughly  dry  and  well  insulated,  and  in  which  no  change  had 
occurred  in  the  separating  material  between  the  plates.  This  was 
confirmed  by  removing  the  iron  and  trying  it  with  new  coils 
specially  insulated — also  by  trying  the  old  coils  with  other  samples 
of  iron  which  had  been  separately  tested. 

Another  explanation  suggested  was  that  the  effect  was  a  sort  of 
magnetic  fatigue — that  the  iron  deteriorated  somewhat  in  the  same 
way  as  with  steel  springs,  which  suffer  from  "  fatigue  "  after  a  great 
number  of  extensions  or  vibrations. 

The  gradual  increase  in  the  energy  absorbed  pointed  to  a  physical 
change  in  the  iron,  which  behaved  exactly  as  if  it  slowly  hardened, 
and  so  became  less  permeable — as  if  the  softening  results  of  the 
process  of  annealing  were  being  gradually  lost. 

Effect  of  Annealing. — On  carefully  re-annealing  some  of  the  iron 
by  heating  it  to  redness  and  cooling  slowly,  it  entirely  recovered 
its  original  high  permeability. 

Having  thus  found  that  the  iron  was  not  permanently  or  irre- 
mediably affected — although  apart  from  annealing  the  effect  seems 
to  be  permanent — it  remained  to  ascertain  whether  the  change  was 
due  directly  to  the  magnetic  action,  or  whether  it  was  caused  by 
some  secondary  condition,  having  the  reversals  of  magnetism  as  a 
primary  cause. 

Effect  of  Heat. — An  investigation  was  therefore  made  as  to  the 
effect  of  heat  on  the  iron. 

Under  the  conditions  of  working,  the  temperature  of  the  iron  in 
transformers  is  raised,  both  by  the  energy  dissipated  in  the  iron  itself 
by  hysteresis  and  eddy  currents,  and  also  by  conduction  and  radiation 
from  the  copper  windings  forming  the  primary  and  secondary  con- 
ductors. The  rise  of  temperature  varies  according  to  the  conditions 
of  working  and  the  construction  of  the  transformer  ;  usually  it  is 
from  20°C.  to  60°C.  above  the  surrounding  atmosphere. 

In  order  to  investigate  the  action  of  heat,  as  distinct  from  mag- 
netic or  electric  action,  some  samples  of  iron  were  kept  for  some 
months  in  an  oven  maintained  at  temperatures  varying  from  about 
60°C.  to  about  75'C.  These  samples  were  of  iron  obtained  for  trans- 
former construction,  and  were  built  up  in  the  manner  of  trans- 
formers, having  windings  which  were  used  simply  for  testing 
purposes. 

Method  of  Measuring. — The  coils  used  were  of  known  turns  and 
resistance.  The  wire  was  of  such  a  size  as  to  make  the  C2R  loss 
negligible  in  comparison  with  the  losses  in  the  iron.  The  power 
was  measured  by  a  very  sensitive  wattmeter,  constructed  by  Dr. 
Fleming,  the  volts  by  a  Cardew  voltmeter  checked  against  a  Kelvin 
multicellular  electrostatic  voltmeter,  and  the  current  by  a  Siemens 
electro-dynamometer.  These  were  instruments  in  regular  use  for 
manufacturing  purposes,  and  used  in  fixed  positions.  The  readings 
of  watts  and  volts  are  reliable  within  about  0  5  per  cent.  The  cur- 
rent readings  are  less  accurate,  as  the  range  of  the  instrument  was 
not  very  suitable.  The  source  of  current  was  a  37-kilowatt  alter- 
nator of  the  author's  type,  working  at  100  periods  per  second,  and 
at  a  high  E.M.F.  The  low  E.M.F.  required  for  the  tests,  from 
20  to  60  volts,  was  given  by  the  secondary  of  a  transformer,  the 
primary  of  which  was  connected  to  the  alternator.  Variations  of 
E.M.F.  were  obtained  by  adjustment  of  the  field  excitation  of  the 
alternator. 

There  are  irregularities  in  the  tabulated  readings  which  are  pro- 
bably not  entirely  due  to  errors  of  observation,  but  to  differences 
of  the  conditions  under  which  the  tests  were  made.  For  example, 
the  iron  when  removed  from  the  oven  was  allowed  to  cool,  but  the 
exact  temperature  was  not  taken,  and  it  certainly  was  not  the  same 
in  all  cases.  In  August  it  would  probably  be  higher  than  in 
December.  And  although  the  alternator  used  to  supply  the  test- 
ing current  was  the  same  in  all  cases  and  was  run  at  the  same 
periodicity,  there  were  differences  of  condition  of  the  circuit  and 
load  which  may  have  had  a  slight  influence  on  the  results. 

Sample  No.  1,  This  consisted  of  a  block  built  up  of  stampings 
arranged  as  in  Fig.  1,  which  shows  section  and  plan,  the  outside 
dimensions  of  the  plates  being  lliiin.  by  llin.  The  sheets  were 
0014in.  (0-.'j54mm.)  thick,  varying  slightly  ;  they  were  built  up  fco 
a  certain  thickness  with  100  stampings  separated  by  paper,  the 
■total  weight  being  about  551b.     The  winding  is  shown  at  C. 


Samples  Nos.  2  and  II  were  made  up  exactly  the  same  as  No.  1, 
but  were  taken  from  different  supplies  of  iron. 

They  were  occasionally  removed  from  the  oven,  allowed  to  cool, 
and  then  returned  to  the  oven  aftor  a  test  had  been  taken  of  the 
loss  of  energy  with  a  given  magnetisation. 

The  results  obtained  from  these  three  samples  are  given  respec- 
tively in  Tables  1,  2,  and  3,  and  graphically  in  Diagrams  1,  2,  and 
3.  For  ease  of  comparison  the  watts  are  plotted  as  percentages  in 
all  the  diagrams. 

The  magnetising  coil  in  each  of  these  cases  consisted  of  100  turns 
of  copper  strip  O'lOin.  by  0  Oitin.,  having  a  resistance  of  0'15  ohm, 
or  so  low  as  to  make  the  C2R  loss  negligible  as  compared  with  the 
loss  in  the  iron.  For  example  :  with  the  maximum  current  used, 
07  ampere,  C'-R  =  0-0735  watt,  the  total  loss  being  2?'3  watts. 


c 

c 

Fw.  1. 

In  the  foregoing  examples  the  iron  magnetic  circuit  is  not  quite 
continuous  ;  it  is  interrupted  in  part  by  butt  joints  and  in  part  by 
lap  joints. 

Sample  No.  5.  In  order  to  eliminate  any  errors  that  might  con- 
ceivably be  caused  by  alterations  at  the  joints,  a  rectangle  was 
made  up  as  follows  : — 

A  number  of  iron  plates  were  taken,  each  lOJin.  by  llin.  by 
0'014in.,  there  being  stamped  out  from  the  middle  of  each  plate  a 
piece  llin.   by  ohin.,  as  in  Fig.   2,  showing  side  and  edge  views. 


Fio.  2. 

The  plates  were  separated  by  paper  and  bound  together  by  tape. 
They  were  then  overwound,  as  in  the  figure-,  with  a  continuous 
winding,  consisting  of  140  turns  of  insulated  copper  wire  0  04 'Jin. 
diameter  (resistance  04  ohm)  so  disposed  as  to  magnetise  the  block 
almost  evenly  throughout  the  magnetic  circuit. 

The  measurements  made  with  this  sample  are  given  in  Table  V. 
and  Diagram  5. 

'  In  the  occasion  of  each  test,  measurements  were  made  at  three 
densities  ;  viz.,  B  2,500,  2,752,  3,050. 

The  sample  was  kept  in  the  oven  between  each  set  of  tests,  at 
the  same  temperature  as  the  others  ;  that  is,  an  average  of  about 
(»7°C. 

It  will  be  seen  that  the  hysteresis  is  still  rising,  the  change  being 
about  in  the  same  order  as  in  the  other  samples,  showing  that  the 
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question  of  joints  has  no  noticeable  effect.  The  change  also  fol- 
lows closely  the  same  order,  whether  measured  at  2,500,  2,762,  or 
3,050  B. 

Effect  of  I'ressure. — An  attempt  was  made  to  find  if  the  increase 
was  due  directly  to  heat  or  to  a  mechanical  condition  brought  about 
by  the  heat. 

A  possible  explanation  of  the  increase  of  hysteresis  suggested 
itself  in  connection  with  the  method  of  construction.  In  trans- 
formers the  iron  laminaj  are  usually  bolted  together  very  firmly, 
in  order  to  ensure  good  contacts  at  the  magnetic  joints,  to  prevent 
noise,  and  for  ordinary  purposes  of  mechanical  construction.  It 
appeared  possible  that  the  expansion  of  the  iron,  due  to  heat, 
caused  the  plates  to  be  pressed  together  more  firmly  when  hot  than 
when  cold,  and  that  this  state  of  compression,  if  long  continued, 
had  a  hardening  effect  on  the  iron  similar  to  that  caused  by  cold 
rolling  or  hammering. 

One  objection  to  this  explanation  was,  that  as  the  iron  bolts  hold- 
ing the  plates  together  were  heated  nearly  as  much  as  the  plates, 
and  therefore  expanded  nearly  as  much,  the  pressure  could  only 
vary  slightly. 


Table  I.  (see  also  Diagram  1). 
Magnetisation  =  2, 500  B.     Section  of  iron,  49 -7  sq.  cm. 


Amperea.       :  Power-factor. 


041 
0-50 
053 
054 
0-56 
0-58 
059 
0-60 
0-60 
059 
0-61 
0-62 
061 
062 
062 


074 
0-75 
087 
0-88 
083 
085 
089 
0-81 
0-84 
082 
085 
0-85 
0-81 
081 
0-85 


Watts. 


16-54 

2076 

2565 

266 

2571 

26-9 

28-77 

26-71 

27-4 

2631 

28-88 

2903 

279 

27-3 

28-96 


August        24,  1894. 

.September  20,  „ 

27,  „ 

October        5,  „ 

12,  „ 
23,  „ 

„  29,  „ 

November     5,  „ 

13,  „ 
December     6,  ,, 

12,  „ 

27,  „ 

January         7.  1895. 

25,  „ 

February      7,  „ 


Table  II.  (see  also  Diagram  2). 
Magnetisation  =  2,500  B.     Section  of  iron,  49'7  sq.  cm. 


Amperes. 

Power-factor. 

Watts. 

Date. 

055 

0-7 

2012 

August       27,  1894. 

066 

0-71 

258 

September  20. 

066 

0-84 

3075 

27,     „ 

067 

0-86 

3055 

October        5,      „ 

071 

0-75 

28-79 

12,     „ 

070 

0-8 

30-99 

23,     „ 

071 

085 

3308 

29,     „ 

0-71 

08 

3005 

November    5,      ,, 

0714 

0-8 

31-46 

13,     „ 

0-7 

0-79 

29-3 

December      6,      ,, 

074 

0745 

32-54 

12,      „ 

/0-72 

0-87 

34-7 

27,     „ 

J  073 

0-77 

3085 

January         7,  1895. 

10-74 

075 

30-8 

25,     „ 

1 074 

0-8 

32-87 

February       7, 

Table  III.  (see  also  Diagram  3). 
Magnetisation  =  2,500  B.     Section  of  iron,  407  sq.  cm. 


Amperes. 

Power-factor. 

Watts. 

Date. 

043 

0  7 

1661 

September  20.  1894. 

046 

08 

215 

27,     „ 

0  51 

086 

24-28 

October         5,      „ 

053 

08 

237 

12,      „ 

055 

0-84 

25-61 

23.      ., 

056 

089 

2767 

29,      „ 

056 

0-82 

254 

November    5,     ,, 

055 

0-8 

2616 

13,     „ 

This  Bample  was  then  removed  from  the  oven  and  left  in  repose. 

It  was  again  tested  OB  January  25,  L895,  with  the  following  result: — 
Kosh  at  2,500  B,  25-4  watts,  showing   that   ropoao    for  fifty  days 

had  produced  do  effect. 

Vdded    i lit  ram  waa  engraved, 


It  was  thought  that  in  some  forms  such  a  gradual  hardening 
might  also  be  caused  by  the  pressure  exerted  by  the  weight  of  the 
upper  plates  on  the  lower  ones.     But  the  increase  was  found  where 
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(hero  was  no  superincumbent  weight,  in  transformers  in  which  the 
plates  rested  on  their  sides  or  ed|  es, 

In  order  to  investigate  this  point   two  experiments  wore  tried. 
The  fust  was  with  the  sample  maiked  No.  5.      In  order,  as  far  as 
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possible,  to  avoid  any  compression,  the  plates  in  this  sample  wore 
not  bolted  or  damned  togetln-r,  but,  as  described  above,  were 
merely  held  together  by  a  binding  of  insulating  tape  and  by  tho 
layer  of  copper  wire  with  which  they  were  covered.  The  results 
given  in  Table  V.  do  not  differ  materially  from  those  of  Nos.  1,  2, 
and  3. 

Table  V.  (see  also  Diagram  5). 


Ampetvs. 

Power-factor 

Watts. 

15. 

Date. 

046 

076 

8-9 

2,500  1 

048 

085 

103 

2,762  - 

September  29,  1894. 

050 

086 

121 

3,050  ) 

046 

083 

881 

2,500  ) 

0-48 

08 

991 

2,762 

October        5,     ,, 

051 

0-84 

1208 

3,050  1 

049 

0-79 

885 

2,500  ) 

051 

078 

8018 

2,762 

12,     „ 

053 

081 

1218 

3,050  J 

0-56 

086 

11-15 

2,500  1 

059 

086 

12-82 

2,762  • 

23,     „ 

061 

087 

14-79 

3,050  J 

058 

0-83 

11-73 

2,630  1 

060 

0-9 

14-9 

2,762  \ 

29,     „ 

061 

0-92 

15-94 

3,050  ) 

060 

0'38 

12-13 

2,500  | 
2,762  - 

061 

09 

14-22 

November     5,     ,. 

064 

087 

1567 

3,050  1 

0-60 

0-9 

12-35 

2,500  "I 

062 

091 

14-5 

2,762  \ 
3.050  J 

13,     „ 

0-65 

0-88 

16-18 

065 

087 

131 

2,500  | 

0-69 

0-88 

15-5 

2,762  - 

December      6,     ,, 

071 

0-88 

17-68 

3,050  J 

0-67 

0-9 

14-28 

2.500  ) 

0-70 

095 

16-96 

2,762  \ 

12,     » 

072 

0-92 

18-76 

3,050  I 

fO'64 

09 

1383 

2,500  ) 

067 

09 

1574 

2,762  - 

27,     „ 

0'7l 

0-9 

1837 

3,050  J 

067 

082 

12-7 

2,500  } 
2,762  - 
3,050  J 

069 

086 

151 

January         7,  1895. 

.- 

0-72 

0-84 

17-0 

0-67 

0'83 

12-9 

2,500  ) 

071 

0-81 

14-64 

2,762  \ 

25,     „ 

054 

0-8 1 

16-82 

3,050  J 

0-69 

087 

139 

2,500  j 

072 

0'87 

160 

2,762  } 
3,050  J 

February       7,      ., 

,0-74 

088 

184 

An  observation  which  tends  to  indicate  that  pressure  is  not  the 
cause  of  the  charge  of  condition  was  made  some  time  ago.  Dif- 
ferent parts  of  the  iron  of  a  transformer,  which  had  been  in  use 
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some  time,  were  examined,  when  it  was  found  that  tho  middle 
portions  were  rather  more  affected  than  the  end  portions.  As  the 
end  portions,  being  most  exposed,  are  least  heated,  and  as  in  this 
instance  all  parts  were  subject  to  tho  same  amount  of  pressure  by 
the  clamps  or  bolts,  this  observation  does  not  support,  the  supposi- 
tion that,  pressure  is  tho  cause  of  tho  change.       U,    hi 


morcial   iron  varies   in  its  hysteresis,  even  in  the  same  sheet,  tl  o 
observation  is  of  doubtful  value. 

A  second  set  of  tests  is  thai  marked  No.  H.  In  this  case  the  iron 
used  was  of  the  same  size  as  in  Nos.  1,  '2,  and  .'i,  but.  of  smaller 
amount. 

It  was  arranged  with  a  testing  coil  in  the  same  manner,  but  in- 
stead of  keeping  the  iron  with  its  coil  complete  throughout  tho 
experiment,  tho  coil  was  only  put  on  for  the  tests,  and  was  then 
removed,  the  iron  being  placed  in  the  oven,  arranged  as  a  flat  block 
(its  upper  surface  being  about  100  sq.  in.),  with  a  weight  of  about 
oOOlb.  on  it  till  tbo  next  test  was  made.  It  was  thought  that  per- 
haps the  slight  pressure  produced  in  this  way  might  affect  tho 
results.  These  are  given  in  Table  VI.  and  Diagram  No.  ti,  and  are 
markedly  different  from  the  tests  of  Nos.  1,  ■_',  '■>,  and  5.  The  in- 
crease of  hysteresis  is  greater,  although  tho  test  has  not  been  so 
long  in  progress. 

Table  VI.    (see  also   Diagram   C). 
Magnetisation  =  2,500  B. 


Amperes, 

Power-factor. 

Watts. 

Da'e. 

0-37 

0'71 

7-25 

October       5,  18C4. 

0-38 

0-77 

17-99 

12,     „ 

0-46 

08 

10-33 

23,     „ 

0-46 

09 

11-55 

29.     „ 

0-50 

C-84 

11-61 

November    5.      ,, 

0-59 

085 

11-8 

13,      „ 

0-55 

0-82 

12-63 

December    6,     „ 

056 

0-94 

14-8 

12,     „ 

(  0-596 

0-86 

14-2 

27,     „ 

,  |  0586 

080 

130 

January        7,  1895. 

"1  0-61 
(.0-616 

0-76 

12-65 

25,      „ 

0-82 

13-9 

February     7,     „ 

This  point  deserves  full  investigation,  and  the  author  hopes  to 
obtain  further  results  from  tests  now  in  progress.t 

Change  of  Power-factor. — The  power-factor  or  ratio  of  watts  to 
volts  x  amperes  shows  an  irregular  increase  in  all  tho  tests.  This 
increase  in  the  power-factor  indicates  a  possible  (but  improbable) 
increase  in  the  eddies,  such  as  would  be  accounted  for  by  a  decreaso 
of  the  specific  resistance  of  the  iron.  The  author  is  proceeding  to 
investigate  this  matter  by  continuously  heating  a  ring  formed  by 
winding  a  volute  of  iron  ribbon  or  wire,  overwound  with  a  testing 
coil  of  copper  wire.  The  ends  of  the  iron  being  brought  out  enable 
measurements  of  the  resistance  to  be  taken,  the  magnetising  losses 
being  measured  as  in  the  other  samples. i 

Magnetisation  not  necessary  to  Production'  of  Effect. — Having 
ascertained  that  neither  magnetic  nor  electric  action  was  necessary 
to  the  production  of  this  effect,  the  author  has  endeavoured  to  find 
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whether  alternate-current  magnetisation  of  iron  can  bo  carried  on 
continuously,  or  for  considerable  periods,  without  producin 
noticeable  change,  and,  although  the  evidence  is  not 
juntifj    ,  itement,  he  finds  thai    so  long  as  the  iron  is 

kept  coof  it  suffers  no  reduction  of  permi  impH   i 

.Us  I.' 
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transformer  in  regular  use  for  certain  testing  purposes,  and  used 
several  hours  daily  during  the  last  fifteen  months,  has  kept  its  per- 
meability. 1 1  is  magnetised  at  various  densities  up  to  about 
2,700  B.  It  is  a  specially  designed  apparatus,  of  large  size  for  the 
work  it  has  to  do  (and  therefore  inellicient  and  costly),  and  the  tem- 
perature of  its  iron  probably  never  rises  more  than  about  C'C.  to 
8  i !.  above  the  room  in  which  it  is  placed.  It  may  be  that  its  daily 
periods  of  rest  account  for  the  absence  of  change.  This  supposition 
is,  however,  not  supported  by  other  cases  where  iron,  which  has 
been  in  regular  use,  but  with  daily  periods  of  rest,  has  shown  the 
increase  of  hysteresis  very  clearly, 

(To  be  concluded.) 


DOUBLE  REFRACTION  OF  ELECTRIC  RAYS.* 

BY    K.    MACK. 

Since  Hertz  in  his  fundamental  work  on  electric  rays  demon- 
strated the  analogy  between  these  and  light  rays  in  various  points, 
especially  as  regards  reflection,  interference,  polarisation,  and  re- 
fraction, numerous  other  workers  have  further  pursued  and  ex- 
tended these  analogies  ;  so  that  at  the  present  time  a  far-reaching 
parallelism  between  the  two  classes  of  phenomena  is  experimen- 
tally established.  As  in  optics,  the  phenomena  of  double  refrac- 
tion play  an  important  and  interesting  part,  whilst  a  demonstration 
of  corresponding  phenomena  in  the  case  of  electric  radiation  has 
not  come  to  my  knowledge,  I  have  endeavoured  to  find  suitable 
natural  substances  in  which  a  double  refraction  of  electric  rays 
might  be  exhibited.  The  greatest  difficulty  is  evidently  that  of  pro- 
curing such  suitable  material.  If  gigantic  specimens  of  Iceland  spar 
existed,  the  double  refraction  of  electric  rays  might  doubtless  also 
be  shown  with  their  aid  in  some  way.  Although  it  does  not  seem 
impossible  that,  if  we  produce  electric  rays  of  short  wave-length  by 
means  of  small  apparatus,  like  Righi's  arrangement!,  that  crystalline 
substances  of  the  requisite  dimensions  might  be  procured  where- 
with to  demonstrate  double  refraction  ;  still,  I  have  from  the  first 
attempted  to  make  this  demonstration  with  a  substance  easily 
obtained  in  large  pieces.  Some  guidance  was  given  by  the  ex- 
pression used  by  Hertz  in  the  work  referred  to  :  "  The  electric  ray 
penetrates  through  a  wooden  partition  or  a  wooden  door  ;  it  is 
surprising  to  notice  the  appearance  of  sparks  inside  a  closed 
room."  Now,  since  wood  possesses  a  different  structure  along  and 
across  the  fibre,  it  is  easily  surmised  that  a  double  refraction  of 
electric  rays  might  occur  in  it.  The  investigation  has  confirmed 
this  supposition  ;  with  all  varieties  of  wood  which  [  have  hitherto 
tested,  a  double  refraction  of  electric  rays  may  be  distinctly  exhi- 
bited. 

Tlu  Apparatus. — The  parabolic  mirrors  used  for  the  experiments 
had  been  already  made  several  years  ago  for  the  repetition  of  Hertz's 
fundamental  experiments  ;  they  were  constructed  exactly  according 
In  Hertz's  data,  only  with  somewhat  smaller  dimensions,  the  height 
of  the  mirrors  being  reduced  to  lm.,  and  their  aperture  also  to  lm., 
with  a  focal  length  of  10cm.  The  primary  conductor  also  has  the 
form  indicated  by  Hertz  ;  each  half  consists  of  a  cylindrical  piece 
3cm.  in  diameter,  upon  which  is  set  a  Bphere  t  in.  in  diameter. 
The  total  length  <>t  the  half  amounts  to  10-5em.  With  these 
dimensions  of  the  primary  conductor,  and  the  focal  length  of  the 
mirror,  the  wave  length  of  the  electric  lays  emitted,  as  shown  by 
special  measurements,  is  from  50  to  60  em.  For  the  produi  a  ol 
the  oscillations  of  the  primary  conductor  a  medium-sized  Ruhm- 
korff  apparatus  had  been  used  ;  but  afterwards  I  found  it  much 
Hi  to  use  an  influence  machine  in 
themannerd  Tcipler.j      [  abandoned  the  inducti 

after  h  d   the  first  decided  traces  of  double  refraction  ;   ill 

t!"    la  -    ma. -fine  was  exclu- 

usi  d.     The  1  ittei  is  i  ne  of  the  Machines 

;  the  diameter  of  the  movable  disc  is  46cm, 

and  the    machine  is  capable  of   giving  sparks  18cm.  long  when 

I      The  ci  nnection  with  the  primarj  conductor 

was  made  in  the  following  manner,  after  Topler's  instructions. 

[?hi     coppei     wires    limn,    thick,  which    n oldered    to    the 

priinai  i,,     ,,,,||  0j   the  mirror 

rod     rOcm 
long    a  ;  ,     .  iii,    , 

I  rom  bhi    further 

two  Li  ■  ached  to  the  machine.     These  outer  i 

were   insulated  from  each  other.     \\  In 

drawn  aparl  I  'mm.   and    the   machine  is 

vvoiking,    ;  parks    p 

of   the    primary   i luctor    inside   the   - 

I! 

I •  /  ■  LVIII.,  p.  601,  ] H93. 

i  \  i    pp    ii  i 


mirror.  Tupler  has  shown  that  the  latter  sparks  have  a 
markedly  oscillatory  character.  The  current  of  sparks  produced 
by  the  influence  machine  has  the  special  advantage,  pointed 
out  by  Topler,  that  the  effective  sparks  in  the  arrangement 
described  are  much  less  apt  to  lose  their  oscillatory  character 
than  this  is  known  to  be  the  case  with  Ruhmkorff  discharges.  The 
polar  surfaces  of  the  primary  conductor  are  only  slightly  attacked, 
so  that  I  was  able  to  continue  the  work  five  or  six  hours  without 
having  to  polish  up  the  surfaces.  The  interposition  of  oil  between 
the  pole  surfaces,  after  Sarasin  and  De  la  Rive,  I  also  experimented 
with,  using  olive  oil,  petroleum,  and  vaseline  oil.  But  this  com- 
plication of  the  arrangements  is  superfluous  with  Topler's  method  ; 
at  least,  with  the  kinds  of  experiments  here  described.  As  regards 
the  length  of  spark  gap  of  the  primary  conductor,  it  was  made 
lmm.  or  2mm.  in  most  of  the  experiments.  Even  at  distances  of 
3mm.  or  4mm.  good  results  were  obtained,  when  the  distance 
between  the  polar  spheres  of  the  machine  was  simultaneously 
increased  to  about  3cm. 

The  receiving  concave  mirror  was  exactly  equal  in  size  to  the 
emitting  one,  the  secondary  conductor  wa3  placed  in  its  focal  line, 
in  the  shape  of  two  brass  rods  5mm.  in  diameter,  from  which,  as  in 
Hertz's  arrangement,  thin  wires  led  to  the  spark  micrometer  behind 
the  mirror.  The  length  of  each  half  of  the  secondary  conductor 
was  20cm.  As  regards  the  spark  micrometer,  I  found  that  in  the 
double  refraction  experiments  an  especially  careful  preservation 
of  the  copper  point  and  brass  sphere  is  necessary.  I  therefore 
made  both  parts  detachable  ;  it  thus  becomes  feasible  to  re- 
pair the  copper  point,  which  experiences  a  small  unavoidable 
blunting  during  the  experiments,  from  time  to  time  in  the 
lathe  with  fine  emery  paper.  The  brass  sphere,  also,  which  was 
screwed  to  the  wire  hokling  it,  was  sometimes  taken  off  and  newly 
polished.  To  facilitate  handling  of  the  point  when  taking  it  off  or 
replacing  it,  its  bottom  surface  was  screwed  into  a  circular  brass 
piece  9mm.  in  diameter,  and  this  piece  could  be  again  screwed  on 
to  a  small  brass  plate  soldered  to  the  watch-spring  as  employed  by 
Hertz.  It  should  be  mentioned  that  in  contradistinction  to  Hertz's 
arrangement  the  axis  of  the  point  was  turned  in  a  horizontal 
direction  towards  the  sphere;  i.e.,  at  right  angles  to  the  focal  line 
of  the  mirror.  For  the  observer  this  arrangement  appears  to  me 
more  convenient,  especially  when  the  parallel  and  crossed  position 
of  the  mirrors  is  frequently  changed. 

Tic  /.' •■/"  i -'tin' .hI.-. — Let  mo  first  recall  some  results  obtained  by 
Hertz.  When  two  hollow  mirrors,  with  parallel  focal  lines,  are 
turned  towards  each  other,  and  an  electric  ray  proceeds  from 
one  and  illuminates  the  spark  gap  of  the  other,  the  spark 
gap  is  darkened  when  the  other  mirror  is  turned  90°  about 
the  ray  as  an  axis.  This  experiment  corresponds  to  the 
optical  fact  that  two  parallel  Nicolls  give  a  bright  field,  while 
crossed  they  gave  a  dark  one.  In  the  electrical  experiment  the 
spark  is  restored  wdien  the  focal  lines  are  crossed  and  that  of  the 
receiving  mirror  is,  say,  horizontal,  as  soon  as  a  Hertz  wire  grating 
is  brought  into  the  path  of  the  ray  at  right  angles  to  its  position, 
while  the  wires  make  an  angle  of  45°  to  the  horizon.  This  pheno- 
menon is  analogous  to  the  brightening  of  the  field  of  two  crossed 
Nicolls  by  a  tourmaline  plate,  when  its  axis  bisects  the  angle 
between  the  principal  planes  of  the  Nicolls.  This  restoration  is  a 
proof  of  double  refraction  in  the  plate.  The  behaviour  of  the  tour- 
maline plate  is  different  from  that  of  other  doubly  refracting 
crystals  in  this  respect,  that    it   only  transmits  one  c  f  the   two  rays 

ed  by  double  refraction,  while  the  other  ray,  vibrating  at  right 
angles  to  the  first,  is  extinguished  by  absorption  within  the  crystal. 
Bui  in  every  case  where  a  substance  between  two  crossed  Nicolls  pro- 
duces a  brightening,  we  must  infer  double  refraction  in  the  substance. 
In  the  same  way,  when  a  substance  between  two  crossed  OOncave 
mirrors  produces  a  restoration  of  tho  spark,  it  must  bo  regarded  as 
doubly  refracting  for  electric  rays.  Using  this  arrangement  of 
crossed  concave  mirrors,  1  endeavoured  to   show  double  refraction 

of  electric  waves  in  wooden  plates.  The  direction  of  the  grain  had. 
of  course,'  to  be  equal  in  every  piece  of  a  compound  apparatus. 
The  first  experiments,  made  in  the  ileal  boards  ii.">  to  l  Bquare 
metre  in  area,  and  2  to  3cm.  thick,  gave  an  entirely  negative 
result.    The  same  was  the  ease  when  using  an  oak  table  lop  1  square 

in.  'ie    in    area  ami  3cm,  thick.      Then    a    plate  of   deal    20cm. 

thick    was    made,    in    I  he    shape    of    a    regular    octagon,    with    two 

opposite     di     ''"'"      iparl       I'll''    plati    wai    composed   of  three 
thick,     The   pieces  were  connected  by 
,- 1  odi  n  joints  w  u  houl 

i  ii  i  ii  had  to  be  found  whether  a  layer  of  wood  of  that  thickness 

transmitted  electric  rays  al  all.     When  both  mirrors  were  placed 

oid  the  wood  was  introduced  between  them, 

ned  I  hat    I  he   ray  passed    through 

ito,  whether  ti  , ortical.     In  order 

to  prevent  the  rays  passing  round  the      Ii    of  the  plate  from  having 

any  ell.  ei  upon  He-  receiving  mirror,  a  tin  plate  ol  one  square 
metro  «  in  front   "t   the  v\,  od,  leu  ing  a  hole  in  the 

middle  for  i  ho  lal  toi      [u  thosi  ippi  ired  already 

thai   when  the  plate  was  placed  with  the  fibre  vortical,  and  thus 


THE  ELECTRICIAN,  FEBRUARY  22,  1895. 


503 


the  incident  ray  vibrated  parallel  to  the  axis  of  the  tree  i.e.,  in 
optical  language,  in  the  principal  Bection,  tin-  intensity  of  tin-  ray 
leaving  the  plate  was  distinctly  feebler  than  when  the  fibre  was 
horizontal  ;  i.e.,  when  the  ray  passed  vibrating  at  right  angles  to  tho 
principal  section. 

Then  the  plate  was  turned  in  il  through  Lodeg.  and 

the  receiving  mirror  through  90deg.,  so  that   now  the  plate  was 
between  crossed  concave  mirrors,  while  al  the  ■  nine  time  th< 
bisected  the  angle  between  the  two  focal  linos. 

[n  this  arrangement,  in  which  any  double  refraction  present  h  d  to 
.show  itself,  a  brightening  of  the  spark  yap  was  actually  observed  in 
the  micrometer.  When  the  wooden  plates  wereremoved  out  of  the 
way  of  the  ray  the  sparks  disappeared  at  once,  and  were  at  once  re- 
stored on  re  introducing  the  plate.  Also  when  the  plate  was  turned  in 
its  plane  through  45deg.  in  one  direction  or  the  other,  SO  that  the  ray 
vibrated  in  the  principal  section,  or  at  right  argles  to  it,  the  spark 
disappeared.  These experim  nts  were  made  with  distances  of  2m.  to 
4m.  bet  ween  the  focal  lines  of  the  two  mirrors.  With  distances  of  *_'m. 
to  3m.  the  stream  of  sparks  was  cpiite  uninterrupted  and  of  uniform 
intensity,  so  that  the  experiments  were  convenient  and  easy  ;  while, 
with  a  distance  of  4m.  the  play  of  sparks  was  still  fairly  uniform, 
but  only  feeble.  F<  r  the  success  of  tin' experiment  it  is  essential 
to  adjust  the  spark  gap  very  carefully.  The  following  method  ap- 
pears to  be  convenient: — First,  a  Hertzian  grating  was  introduced 
between  the  two  mirrors  instead  of  the  wood,  so  that  the  sparks 
appeared.  A  strong  current  of  sparks  was  thus  obtained  with  the 
distances  mentioned.  When  in  this  manner  the  micrometer  was 
provisionally  adjusted,  the  grating  was  replaced  by  the  wooden 
plate,  and  now  a  small  diminution  of  the  distance  between  the 
point  and  the  sphere  sufficed  to  re  establish  the  sparks,  which  are 
perceptibly  fainter  than  in  the  casa  of  the  grating. 

To  decide  the  question,  what  thickness  a  deal  plate  mu3t  at  least 
have,  in  order  to  show  double  refraction,  further  plates  were  made, 
one  of  10cm.  and  two  of  5cm.  thickness,  whose  circumferences 
were  the  same  as  those  of  the  plate  used  hitherto.  The  first  expe- 
riment  was  made  with  a  plate  5cm.  thick,  but  the  spark  gap  was 
not  illuminated  ;  when  the  plate  10cm.  thick  was  introduced,  the 
stream  of  sparks  set  in,  feeble  but  uninterrupted  ;  with  a  thickness 
of  15cm.,  produced  by  joining  the  10cm.  and  the  5cm.  plates,  the 
sparks  were  made  brilliant,  and  were  further  increased  by  bringing 
the  thickness  up  to  20cm.  The  illumination  of  the  spark-gap  con- 
tinued without  sensible  diminution  when  more  and  more  plates 
were  introduced  in  parallel  positions,  thus  bringing  the  thickness 
up  to  25cm.,  30cm.,  35cm.,  and  40cm. 

When  the  plates  were  introduced  in  such  a  manner  that  the 
thickest  remained  in  its  position,  while  the  thinner  ones  were  turned 
in  their  own  planes  through 'It  ideg.,  so  that  there  were  two  thicknesses 
of  20cm.  each,  in  which  the  fibres  crossed,  the  sparks  disappeared, 
a  result  which  has  its  analogue  in  a  well-known  optical  experi- 
ment. 

Reviewing  the  phenomena  described,  it  might  appear  remarkable 
that  double  refraction  phenomena  can  be  perceived  at  all  under  the 
conditions  given.  For  between  two  crossed  nicolls,  with  suitably 
placed  crystal  plates,  a  brightening  of  the  field  occurs  in  general 
only  when  between  the  two  rays  produced  by  double  refraction  a 
difference  of  phase  of  half  a  wave  length,  or  an  odd  multiple  of  it, 
has  taken  place.  But  in  the  electric  experiment  we  find  illumina- 
tion of  the  spark  gap,  while  the  thickness  of  the  wood  is  less  than 
half  a  wave-length,  so  that  it  is  impossible  that  a  difference  of  phase 
of  half  a  wave-length  could  have  been  produced  between  the  two 
rays.  The  phenomena  exhibited  by  the  wood  are  evidently  ex- 
plained by  the  inequality  of  the  intensities  of  the  two  transmitted 
rays,  which  has  already  been  mentioned.  When  one  ray  leaves  the 
plate  much  enfeebled,  the  other  little  enfeebled,  the  horizontal 
components  incident  upon  the  second  mirror  will  not  be  able  to 
compensate  each  other,  even  without  a  decided  difference  of  phase, 
but  a  portion  of  the  less  enfeebled  ray  will  be  capable  of  illumi- 
nating the  spark  gap.  Thus  we  may  have  to  do  with  a  differential 
effect  duo  to  unequal  absorption  of  the  two  rays.  Such  an  in- 
equality of  absorption  in  the  principal  plane,  and  at  right  angles  to 
it,  occurs  in  many  crystals,  notably  in  tourmalin.-. 

To  corroborate  this  explanation    the   following   further  experi- 
ments were  conducted  : — The  concave  mirrors  were   placed  facing 
each  other,  at  a  distance  of  4m.  apart,  with  their  focal  lines  ver- 
ticil, and  the  deal  board  20cm.  thick  was  brought    into  the  path  of 
the  ray  with  its  fibres  vertical.     A  tin  screen  of  1  square  metre  area 
was  placed  in  front  of  the  plate,  leaving  a  square  hole  of  25cm. 
side  in  the  middle  of  the  screen,  so  that  the  ray  entering  th 
was  reduced  to  a  smaller  section,  and  to  a  smaller  intensity.     The 
spark  gap  was  fairly  well  illuminated  ;  on  adding  a  furthi  i 
10cm.  thick  parallel  to  the  first  the   sparks  were  v.-r- 
tlnv  disappeared  altogether  on  further  increasing  the  thickness  by 
5cm.     Hence,  with  this  arrangement  an  electric  ray  vibi  i 
the  principal  section  of  the  wood  was  quite  extingui  tied  !•■.  alayer 
of  deal  35cm.  thick.     This  layer  was  now  turned  throu 
itsown  plane,  while  the  rest  of  the  arrangement,  especially  tin  spark 
gap,  remained  undisturbed.     The  electric  ray,  therefore,  travel     d 


the  wood  vibrating    trig]  |    ection,  and  it 

en  that  the  b]  bright]]  illuminated  again,  and 

that  the  Bame  was  tin'  i  a;  e  on  add  m.  thick 

parallel  to  the  last. 

In  order  to  extend  tho  investigation  to  other  kinds  of  wood, 
plates  of  oak  and  beech  were  made  ol  th 
deal  plates,  I  of  oak  5cm.  thick,  ami   t  of  beech  '■'■,    I,  6  ai 
thick.     The  results  were  in  close  agreement  with  those  nil 
obtained,     in  both  species  of  wood  I  could,  as  in  the  case  ol  deal, 
only   lien  i-ive  the    sparks   when  the   thickness  of  the   wood    was 
10cm.     With  smaller  thicknesses  the  spark  yap  was  dark  even  with 
the   most,  sensitive  adjustment,   whilst   when  tho  thickness  was 
increased  the  brightnc  sa  of  the  spark  at  once  increa  ted.   A  ,  i 
the  strength  i  f  the  sparks  obtained  with  the  three  different  kinds 
of  wood  ii  appeared  to  me  that  with  equal  thickness  of  wood  deal 

shows    the    phenomena   in   the   greatest  intensity,    beech   in  about 

the  same  manner,  and  oak  somewhat  feebler. 

The  experiments  described  prove  that  wooden  plates  cut  along 
the  grain  behave  towards  electric  rays  in  the  same  manner  as 
crystal  plates  cut  parallel  to  the  optic  axis  behave  towards  light 
rays;  it  is,  therefore,  natural  to  inquire  whether  wooden 
cut  across  the  fibre  are  simply  refracting  in  the  direction  of  the 
latter,  as  might  be  expected  from  the  optical  analogy.  The 
forestry  collection  of  this  academy  provided  the  material  for  per 
forming  such  experiments  ;  they  confirmed  the  accuracy  of  the 
supposition  mentioned.  A  plato  of  Scotch  fir  {Piwiis  sylveatris), 
about  lm.  in  diameter  and  lGcm.  thick,  cut  at  right  angles  to 
the  tree  axis,  was  introduced  between  the  cro3sed  mirrors,  and 
it  left  the  spark  gap  dark  even  with  the  most  sensitive  adjust- 
ment. The  same  result  was  obtained  when  a  smaller  plate  of  the 
fame  kind  of  wood  (70cm.  in  diameter  and  14cm.  thick),  was 
placed  in  the  path  of  the  rays,  and  also  when  the  two  plates 
were  combined  to  a  layer  30cm.  thick.  A  third  plate,  made  of 
a  dense  and  heavy  kind  of  wood  (Sophora  Japonica),  was  examined  ; 
in  this  case  also  the  spark  gap  remained  dark.  It  may  be  added 
that  whilst  tho  last  three  plates  mentioned  consisted  of  old  and 
perfectly  dry  wood,  the  rest  of  the  material  used  was  made  of 
younger  wood,  just  as  the  carpenter  had  it  in  stock. 


ELECTRICITY  AS  APPLIED  TO  MINING.* 

BY    G.    S.    COHLETT. 

Electricity  has  been  used  in  mines  for  (1)  signalling  ;  (2)  tele- 
phones ;  (3)  blasting  ;  (4)  lighting  ;  (5)  transmission  of  power. 

1.  Signalling. — Klectric  signals  were  introduced  into  some  York- 
shire collieries  about  20  years  ago.  The  arrangement  of  tho  appa- 
ratus is  now  so  well  known  that  a  very  brief  description  of  the  sim- 
plest form  of  signalling — viz  ,  engine  plane  signalling — will  sultice. 
In  the  engine-house  is  fixed  a  powerful  bell  with  a  6in.  or  8in. 
gong,  a  battery  of  Leclancho  cells,  and  a  plug  switch.  Along  the 
roadways,  two  galvanised  iron  wires  are  tightly  strained  on  small 
bobbin  insulators  and  very  securely  bound  on  these  insulat  irs  in 
the  usual  manner.  At  the  distant  end  is  placed  a  strong  ringing 
key.  Signals  can  be  given  by  means  ot  this  key  or  by  pressing  tho 
wires  together  at  any  point  on  the  roadway.  The  size  of  iron  wire 
varies  from  No.  8  to  11.  The  present  C(  al  Mines  Act  provides  that 
signals  must  be  arranged  to  ring  in  both  directons  ;  that  is,  a  bell  at 
each  end.  The  advantage  of  electric  signalling  for  mines  is  the  speed 
at  which  signals  can  be  transmitted  over  any  distance.  This  speed 
in  signalling  also  tends  very  largely  to  safety  in  working.  In  case  of 
accident  the  haulage  rope  carrying  loaded  trucks  can  be  stopped  by 
pressing  the  wires  at  any  point  along  tho  roadway,  and  in  my  own 
experience  this  has  been  directly  responsible  for  saving  several 
workmen's  lives.  There  is  the  further  advantage  that  the  attendant 
at  each  station  knows  by  the  signal  where  the  train  is  starting  from 
or  proceeding  to,  as  the  case  may  be. 

■_'.   Telephones.-    Telephones  have  also  been  used  very  largely  for 
surface  work  for  communicating  with  the  various  department 
only  to  a  limited  extent  below  ground. 

3.  Blasting.  Following  the  strong  recommendation,  almost 
amounting  to  an  insti  action,  ol  Her  Majesty's  Inspi  :l  ir  of 

have  now  adopted  the  electrical  method  of  shot- 
firing.  There  has  been  even  in  thi--.  i  mall  branch  of  electrical  work 
a  battle  between  high  and  low  ten-ion.      High  tension 

first,  but  is  not  L  by  low  tension  apparatus. 

Many  in  re  pi  1  think 

in  the  near  future  high   tension   exploders   will  be  very  little  used. 
Exploders  are  small  magneto  m  ichines  with  a  simple  shuttle-arma- 

ii    v.  il  h  B  ;■■   n  ii  e  for 
tively  coarse  for  low  tension.     One  end   of  the  armature  coil  is 
the  frame  and  the  other  led   through  the  spindle  and 

Abstract   nf  n    I'.o-  r  read       ore 
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an  insulated  ebonite  bush  to  a  contact.  In  the  high  tension 
exploders  this  ebonite  bush  is  one  of  the  must  fruitful  causes  of 
failure.  Dampness  is  usually  unavoidable,  and  as  this  ebonite 
bush  is  necessarily  small  breakdowns  are  frequent.  Detonators  are 
now  being  manufactured  of  a  fairly  uniform  quality,  but  until 
recently  enormous  variations  occurred.  High  tension  detona- 
tors are  fired  by  means  of  a  spark  passing  across  the  ends 
of  the  two  wires  inside  the  copper  cap  of  Jin.  diameter.  Low 
tension  are  similar  in  appearance,  but  the  ends  of  the  above 
wires  referred  to  are  joined  by  a  thin  piece  of  platinum  wire  which 
is  heated  by  the  current.  From  a  manufacturing  point  of  view  I 
think  the  low-tension  detonators  are  simpler,  and,  so  far  as  my  own 
tests  go,  are  of  a  much  more  uniform  quality. 

4.  Lighting. — One  of  the  earliest  attempts  at  colliery  lighting 
was  at  the  Farnock  Colliery  in  Glasgow  about  14  years  ago,  and  I 
believe  the  plant  worked  very  successfully  for  some  time.  The  first 
colliery  lighting  job  that  I  have  any  personal  knowledge  of  was  at 
one  of  the  Durham  pits.  This  was  completed  in  or  about  the  year 
1882,  and  worked  for  a  number  of  years.  The  dynamo  was  of  the 
old  B  Gramme  type  with  a  wooden  hub,  series- wound  field  magnets, 
and  coupled  in  parallel,  supplying  current  for  about  50  Swan  lamps 
of  the  type  of  the  type  then  called  20-c.p.  The  wiring  was  hardly 
done  in  modern  style.  It  is  true  that  the  wires  were  run  in  casing; 
the  casing  had  only  one  groove,  which  was  big  enough  for  all  wire3. 
Fuses  were  entirely  absent.  The  landholders  were  of  the  original 
Swan  spiral  spring  type,  and  I  think  switches  were  considered 
altogether  unnecessary  ;  the  engine  stop  valve  had  also  to  do  duty 
for  the  main  switch.  A  Paterson  and  Cooper's  permanent  mag- 
net voltmeter  with  a  loose  keeper  was  also  fixed. 

Most  collieries  have  a  fan  engine,  with  a  large  surplus  of  power, 
and  it  is  often  suggested  that  this  be  used  for  dynamo  driving. 
The  average  speed  of  a  fan  engine  may  be  taken  at  50  revolutions. 
This  involves  a  countershaft,  and  fast  and  loose  pulley,  or  a  fric- 
tion-clutch. This  gearing,  with  the  additional  belting  required, 
often  costs  almost  as  much  as  a  small  engine,  and  is  not  so  satis- 
factory. Five  to  ten  per  cent,  variation  in  the  speed  of  a  fan  is 
not  uncommon.  The  best  arrangement  is  to  drive  the  dynamo 
with  a  separate  engine.  Usually  there  is  space  in  the  fan  engine- 
house  to  receive  an  engine  and  dynamo,  and  a  more  suitable  place 
could  hardly  be  found.  The  man  is  constantly  in  attendance,  and 
is,  as  a  rule,  not  overworked,  and  can  therefore  do  all  that  is  neces- 
sary for  the  electric  light  plant.  The  steam  consumption  of  a 
colliery  electric  light  engine  need  not,  as  a  rule,  be  considered,  and 
an  ordinary  belt-driven  engine  seems  to  answer  the  purpose.  I 
have  found  small  vertical  engines  running  at  from  200  to  250  revo- 
lutions a  very  satisfactory  type. 

As  the  electric  lighting  plant  at  a  colliery  has  to  stand  a  consider- 
able amount  of  rough  u-age  it  follows  that  the  wiring  should  be 
particularly  well  done.  The  advantage  of  distributing  the  lighting 
from  certain  points  at  which  the  switches  and  fuses  are  grouped  is 
perhaps  more  apparent  in  this  class  of  work  than  in  any  other.  In 
almost  all  the  places  the  lamps  should  be  enclosed  in  very  strong 
fittings,  absolutely  dust-proof  and  with  a  thick  outer  glass  which  in 
some  instances  must  be  protected  by  a  stout  wire  guard.  In  this 
district  the  screening  and  coal  cleaning  arrangements  are  undoubt- 
edly the  most  important  part  of  a  colliery,  from  an  electric  lighting 
point  of  view.  A  liberal  amount  of  light  sin  mid  always  be  pro" 
vided,  so  that  when  the  glasses  become  a  little  dusty,  as  is  just 
possible,  there  may  still  be  sufficient  light  to  detect  the  impurities 
of  the  coal.  In  South  Wales  very  little  coal  screening  or  picking 
is  required,  while  in  Leicestershire  house  coal  collieries,  the  small 
waggons  from  the  mine  are  drawn  into  a  special  shed  for  the  pur- 
pose and  the  best  pieces  are  carefully  selected  and  packed  by  hand 
in  the  railway  waggons  adjoining.  Between  these  two  extremes 
there  is  almost  every  possible  variation,  so  that  each  individual 
case  has  to  bo  dealt,  with  on  its  own  merits. 

In  addition  to  the  surface  lighting  arrangement  of  colleries,  elec- 
tricity has  also  been  extensively  use. I  underground  for  lighting  the 
main  roads,  engine-houses,  &c,  close  to  the  bottom  of  the  shaft. 
The  same  remarks  as  to  fittings,  &c,  applj  with  equal  if  not  greater 

force  underground.      Where    the   shafts   are   comparatively  shallow 

and  the  numbei  ol   lamps   i  i  i  mall,  the  underground  li  thtin     en, 

easily  be  effected  by  a  cable  from  the  i  m  i led  down 

the  shaft  ;  but  whi  n  .  as  in  this  distrii  t,  600  yards  is  quite  an  ordi 
nary  depth  for  a  i  olliery  Bhaft,  and  LOO  L6  c.p.  lamps  or  the  equi 
valent  have  to  be  proi  ided,  the  cost  of  such  a  cable  bi 

!"  •"■>    item.     The  condition  i  ol    underi  n  trad    ligl maj    be 

briefly  summarised  the  Tie-  whole  ol  the  lighting  is  required 
during  the  day,  but  al  night  only  a  fev,  lamps  at  each  pit  bottom 
'  i    mi  tithing  are   used.     During  repairs,  certain   sections   ol  the 

underground  lighting  may  ale,  be  wante  I  dui nighl     Thet  e 

conditions  imply  that   the  bi 

">'h  "       urface  ii  |j  large  tosup] 

1  the  lighting  with  only  a  small  li 

on    the    BUrl  I 
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will  be  37/13  size  and,  allowing  1,300  yards  of  2,000  megohms  vul- 
canised rubber,  will  cost  £342. 


Volts    lost. 

Cable. 

£ 

3 

4 
10 

37  13 

19  11 
19  15 

312 
310 
119 

If  four  volts  the  figures  will  be  19/11  and  £310.  In  addition  to 
these  figures  there  will  of  course  be  the  cost  of  specially  strong 
casing  and  the  fixing  thereof,  as  well  as  the  lamps  and  wiring  under- 
ground. Taking  the  cost  of  the  latter  at  30s.  per  lamp,  it  will  be 
seen  that  the  total  capital  outlay  required  for  50  lamps  will  be 
£425.  This  is  a  fairly  large  sum,  and  owing  to  the  present  state  of 
the  coal  trade  colliery  managers  are  not  inclined  to  lay  it  out  in 
such  work.  It  is,  of  course,  possible  to  provide  for  a  larger  loss, 
say,  of  10  volts  in  the  shaft  cable,  and  use,  say,  110-volt  lamps  on 
the  surface,  and  100- volt  lamps  underground  ;  the  cable  would  then 
be  19/15  and  cost  £110.  Assuming  that  the  cables  are  provided 
for  a  10-volt  loss  at  full  load  and  that  the  lamps  required  all  night 
are  only  20  per  cent,  of  the  full  load,  it  follows,  of  course,  that  when 
these  lamps  are  burning,  the  volts  at  the  pit  bottom  will  be  108;  but 
as  this  pressure  would  very  soon  destroy  the  lamps,  it  is  necessary 
to  either  switch  in  a  resistance  or  to  wire  them  in  duplicate,  one 
set  for  110  and  the  other  for  100  volts.  There  is  the  further  incon- 
venience that  the  other  lights  cannot  be  used  at  all  unless  almost 
the  whole  lot  are  switched  on. 

There  are  two  other  alternatives  open — 1st,  to  lay  down  a 
separate  engine  and  dynamo  at  the  pit  bottom,  but  this  is 
generally  impracticable  ;  2nd,  to  fix  a  separate  dynamo  to  give 
220  volts,  and  couple  the  lamp3  two  in  series  underground.  This 
will  effect  a  very  large  saving  in  the  cables.  In  the  case  previously 
referred  to,  with  the  same  percentage  of  loss,  the  sizes  of  cables 
would  be  as  follows  : — 

G  volts  loss  19  T5  cost  £110 

8     „       „    19/16  ,         96 

20      ,,       ,,    19/20  „         45 

Usually  it  would  also  be  practicable  to  allow  the  20- volt  loss,  as 
during  the  night  dynamo  volts  could  be  lowered  by  a  resistance  in 
the  shunt.  It  seems  to  me  that  for  fairly  large  underground  instal- 
lations it  would  pay  to  adopt  this  220-volt  arrangement,  in  spite 
of  the  fact  that  two  dynamos  would  be  running  all  through  the 
night  at  extremely  light  load?,  one  for  the  surface,  and  one  for  the 
underground. 

Again,  it  is  quite  an  open  question  whether  vulcanised  rubber 
enclosed  in  wood  casing  is  the  most  suitable  form  of  conductor  for 
shaft  work,  although,  speaking  from  my  own  experiene,  I  have  had 
most  excellent  results  from  this  quality  of  cable.  There  are,  how- 
ever, various  other  types  of  insulation  and  protection,  such  as  lead- 
covered  and  armoured,  which  certainly  to  a  colliery  engineer  have 
the  appearance  of  mechanical  strength.  They  are,  however,  very 
heavy,  and  sometimes  considerable  difficulty  arises  through  not 
properly  securing  them  to  the  sides  of  the  shaft.  This  type  gene- 
rally costs  more  money  than  vulcanised  rubber,  but  in  my  opinion 
it  is  certainly  very  much  open  to  question  whether  it  makes  a  better 
job.  Where  cables  of  a  fairly  good  size  have  to  lie  carried  along  the 
roadways  of  a  mine,  then  I  think  it  best  to  adopt  the  armoured 
type. 

The  question  of  providing  suitable  hand  lamps  for  miners  is  one 
that  has  occupied  electrical  engineers'  attention  for  a  long  time, 
and  although  very  much  has  been  done  in  the  way  of  experiment 
and  very  many  different  types  i  t  lamps  have  been  brought  out,  yet 
up  to  the  present  I  know  of  none  which  I  could  with  any  confidence 

recommend  to  a  colliery  engineer  to  place  in  the  hands  of  his 
workmen    generally.       For    some    of    the    officials    and   for  certain 

special  purposes  underground  portable  electric  lamps  fitted  with 

accumulators  can  now  be  obtained  which  woik  fairly  well  if  the 
instructions  as  to  chai  ircfully  attended   to,  and  the  lamp 

itself  is  kepi  in  a  vertical  position,  but  should  there  be  a  little  care- 
lessness on  either  of  bheae  points,  trouble  and  annoyance  imme- 
diately result.  Another  very  greal  difficulty  is  that  up  to  the 
pies, ait     no    practii   il    apparatus    has   been    devised    which     t\u\    be 

attached  to  such  lamj  a  to  indicate  the  presence  of  gas, 

5.   '/'.  a  \l  ining  en  in<  i  rs  have    for   some 

time  pi  si  been  considering  i  be  possibilities  of  electricity  as  a  means 
of  transmitting  power  in  their  mines.  \  certain  amount  ol  work 
has  been  done,  for  the  moat  p  ptingin  a  few 

cases,  the  plants  installed  ha)      boi  

ntal  character,     I  mean  experimental  more  from  a 

.lew  than    that    the  electrical    machines 

:  or  imperfeol  oharaoter,  or,  in  other  words, 
thai  the  b  is  feeling  his  way  as  far  as  eleoti 
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directly  responsible  for  the  Uvea  ol  theii  tnd,  not  un 
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since  every  failure  was  by  interested  parties  brought  into  promin- 
,  ace  Then  the  w  lldly  incorrect  statements  made  bj  eleel  rical  men 
have  done  much  to  deter  electrical  work.  Colliery  managers  have 
been  assured  that  the  combined  efficiency  of  engine,  dynamo,  cable, 

and  driven  machinery  would  be  1K>  per  cent.  Such  a  statement  is 
of  course  absurd,  but  its  very  absurdity  is  prejudicial  t"  our 
interests,  as  the  colliery  manager  naturally  concludes  that  we  know 
nothing  of  our  business.  Again,  some  electrical  engineers  have 
laid  down  power  plant  in  mines  of  a  very  inferior  character. 
They  have  not  taken  the  trouble  to  ascertairr  the  difficulties  of 
working,  the  rough  usage,  the  scanty  attention  and  the  large  in- 
crease of  power  occasionally  demanded.  The  result  has  been 
constant  breakdowns,  with  the  consequent  experrse  and  annoyance. 
Such  cases  cannot  be  too  strongly  condemned  ;  it  is  the 
whole  trade  which  sutlers,  and  not  the  individual  that  does 
the  job.  On  the  other  hand,  however,  much  good  work 
has  been  done.  One  of  the  earliest,  if  not  the  first,  power 
plant  was  put  in  by  Mr.  Frank  Brain,  in  t lie  year  1882,  at 
his  Trafalgar  Colliery,  and  this  I  understand  is  still  at  work, 
but  has  since  been  considerably  extended.  Electricity  has 
been  applied  to  pumping,  hauling  (by  tixed  motor  and  by  loco- 
motives), coal-cutting,  fan  driving,  and  drilling.  Electrical  engi- 
neers who  undertake  this  class  of  work  are  pretty  well  agreed  that 
the  current  should  be  supplied  at  a  constant  pressure,  and  I  think 
.'on  volts  a  very  suitable  standard  to  adopt.  This  will,  I  think,  be 
found  in  practice  sufficiently  high  to  make  it  commercially  prac- 
ticable to  transmit  power  to  the  ordinary  distances  of  a  mine  with- 
out an  extravagant  outlay  in  cable,  yet  not  so  high  as  to  cause  a 
dangerous  shock  ;  nor  too  high  for  the  very  small  motors  that  are 
occasionally  required  for  pumping  small  quantities  of  water.  It 
must  be  remembered  that  one  of  the  great  advantages  of  electrical 
power  transmission  in  mines  is  its  flexibility.  It  can  be  as  readily 
applied  to  small  powers  as  to  large,  and  if  the  volts  are  raised  much 
above  the  limit  1  have  suggested,  practical  difficulties  will  arise  in 
the  manufactnre  of  motors  under  2hp.  These  small  motors  are 
r  jally  required  in  practical  work,  I  have  one  or  two  motors  working 
underground  driving  pumps  which  are  only  taking  f  En  p. 
Cables  :  Quality  and  sizes  of  cables  must  be  almost  entirely 
regu'ated  by  the  circumstances  of  the  particular  case.  For  shaft 
work  I  have  found  good  vulcanised  cables  last  remarkably  well, 
while  for  the  roadways  of  the  mines,  where  heavy  currents  are  re- 
quired, cable  insulated  with  bitumen  or  one  of  the  resinous  com- 
pounds protected  with  a  heayy  steel  atmouring,  and  laid  directly 
in  the  ground,  makes  an  admirable  job.  I  think  in  all  cases  it  is 
advisable  to  have  insulated  lead  and  returns  ;  although  I  have 
myself  one  job  where  an  uninsulated  return  is  used,  though  with 
< mly  moderately  satisfactory  results.  The  return  consisted  at  first 
of  a  steel-wire  rope,  but  on  account  of  its  very  high  resistance, 
presumably  at  the  joints  and  splices,  bare  copper  wires  were 
used  to  increase  the  conductivity.  In  a  mine  it  is  impossible  to 
insulate  such  a  conductor,  and,  generally  speaking,  I  think  it  pays 
to  spend  the  additional  capital  required,  and  provide  an  insulated 
return  circuit.  For  most  of  the  operations  required  in  mining  a 
series-wound  motor  is  the  mo3t  suitable.  For  pumping  and  haul- 
iDg  it  is  an  absolute  necessity,  as  an  enormous  torque  is  required 
to  start  the  load.  In  laying  down  any  system  of  power  plant  it  is 
extremely  difficult  to  obtain  from  the  colliery  engineer  reliable 
figures  as  to  the  power  required.  Speaking  from  a  somewhat 
intimate  connection  with  colliery  engineers,  extending  some  ten 
years  back,  I  am  inclined  to  think  that  a  very  large  numbar  of 
them  never  trouble  to  ascertain  what  power  is  being  expended  on 
certain  operations.  For  instance,  if  pumping  plant  by  ropes  or 
compressed  air  is  being  laid  down,  care  is  taken  that  there  is  an 
ample  margin  of  power,  and  so  long  as  the  work  is  being  done 
without  a  breakdown  the  colliery  engineer  does  not  measure  the 
exact  horse-power  required  for  dealing  with  this  particular  quantity 
of  water.  Although  it  is  a  comparatively  simple  matter  to  deter- 
mine the  theoretical  power  required,  the  actual  power  is  often  a 
very  much  larger  amount. 

In  pumping  work,  for  instance,  the  friction  of  the  pump  and  its 
gearing  does  not  vary  in  any  fixed  proportion  to  the  total  horse- 
power. A  moment's  consideration  will  show  that  the  friction  of 
the  pump  itself  will  be  about  the  same, whether  the  pump  is  worked 
against  00ft.  or  500ft.  of  head. 

Pipe  friction  is  also  an  item  that  requires  careful  consideration. 
In  the  majority  of  cases  electrical  pumping  work  at  a  colliery  is 
for  a  fairly  large  quantity  of  water  on  a  comparatively  small  head, 
and  the  friction  in  the  pipes  may  absorb  quite  as  much  power  as 
the  raising  of  the  water.  In  one  instance  under  my  own  charge, 
the  pipe  friction  is  just  double  the  power  required  to  raise  the 
water. 

In  calculating  the  pipe  friction  I  have  used  the  following  rule, 
which  has  the  advantage  of  being  easily  remembered,  and  as  far  as 
I  have  been  able  to  check  it,  is  very  correct.  It  is  due  to  Prof. 
Merivale,  of  Newcastle-on-Tyne,  and  is  G*-L(3(/)''=  II,  where  <!  = 
gallons  per  minute,  L=length  of  pipe  in  yards,  i/  -  diamet  ir  of 
pipes  in  inches,  H  =  head  due  to  friction. 


In  haulage  work  the  amount  to  be  allowed  for  friction  is  also 
very  variable.  On  a  wet  mad  which  is  badly  kept,  with  rails 
allowed  to  get  slightly  out  of  gauge,  or  not  free  from  small  pieces 

i if  st. me  .if  coal,  t  he  power  due  to  friction  is  enormous  as  quired 

with  a  dry  and  well  kept  roadway.  Again,  provision  has  to  be 
made  for  the  additional  loads  that  may  be  put  on  the  plant.  For 
instance,  in  an  endless  rope  haulage  system  it  often  happens  that 
the  rope  is  for  short  periods  much  more  heavily  loaded  than  i.s 
usual.  The  motor  must  be  big  enough  to  respond  to  this  demand; 
indeed,  in  all  mining  work  an  .ample  margin  of  power  is  necessary. 
The  only  haulage  in  a  colliery  in  this  country  by  an  electric  loco- 
motive that  I  know  of  was  installed  at  a  Yorkshire  pit.  A  rope 
was  laid  along  the  roadway  and  secured  at  each  end  ;  in  front  of 
the  train  was  a  special  trolley  carrying  a  motor  driving  a  clip  pulley. 
The  rope  passed  round  this  pulley,  anil  the  train  was,  so  to  speak, 
wound  along.  This  system  is  not  likely  to  be  generally  adopted. 
Another  interesting  ease  involving  the  use  of  electric  locos  is  at 
the  (ireenside  Lead  Mines,  I'llswater.  A  full  description  of  the 
plant  will  be  found  in  the  Transactions  of  the  Federated  Institute. 
In  each  of  these  cases  the  current  is  taken  from  overhead  con- 
ductors by  a  eliding  contact. 

There  i.s  some  elitliculty  in  elescribing  what  has  been  elone  in  coal 
cutting.  A  considerable  amount  of  work  has  been  done  by  the  Coal 
Cutting  Corporation,  but  I  hear  various  reports  as  to  the  success  of 
the  apparatus,  and  as  I  have  never  been  able  to  obtain  permission  to 
inspect  the  plant,  1  am  unable  to  give  any  details  of  its  perform- 
ance. There  is  apparently  no  doubt  that  there  is  a  large  future  for 
a  practical  coal-cutter,  but  1  think  such  a  machine  has  yet  to 
be  designed  ;  certainly  1  do  not  know  of  one  fulfilling  all  the 
requirements. 

So  far,  I  have  not  alluded  to  the  risk  of  explosions  from  gas. 
This  is  one  of  the  most  important  problems  of  all,  and  I  think  that 
its  satisfactory  solution  will  be  founel  in  alternating-current  appa- 
ratus, probably  di-  or  tri-phase  typa.  So  far  as  I  know  these  have 
not  been  used  in  England,  but  their  simplicity  and  the  absence  of 
brushes  and  commutators  seems  to  point  them  out  as  the  ideal 
mining  motor  of  the  future.  The  difficulty  about  low  starting  torque 
will  no  doubt  be  speedily  overcome.  Certain  so-calltd  safety 
devices  have  been  devised  for  continuous-current  apparatus,  the 
most  important  of  which  probably  are  the  steel-clad  motor  of  Mavor 
and  Coulson,  in  which  the  whole  motor  is  enclosed  in  a  steel  case; 
the  Goolden  arrangement,  in  which  the  armature  is  enclosed; 
and  the  Davis-Stokes  method,  in  which  the  commutator  is  enclosed 
— i.e.,  the  brushes  bear  on  the  inner  periphery,  anil  the  whole 
enclosed  by  a  revolving  ring.  The  first  method  seems  undoubtedly 
the  best,  though  in  all  I  fancy  the  skill  of  the  attendants  bears  somo 
proportion  to  the  safety. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


(TO-DAY)  FRIDAY,  February  22nd. 

Institution  op  Electrical  Engineers. 
S  p.m.     Students'    Meeting    at    28,    Victoria-street.      The 
following    paper    will   be   read: — "The    Efficiencies  of 
Dynamos  and  Motors  and  their  Measurement,"  by  E.  C. 
Hoadley. 

Royal  Institution. 
9  p.m.  Evening  Discourse  : — "Atmospheric  Electricity,"  by 
Prof.  A.  Schuster. 

Physical  Society. 
5  p.m.     The    following    Papers  will    be   read  :    (1)  "  A   new 
Harmonic    \    ■  ■   ,:    H.  Yule  ;  (2)  "  The  Electro- 

magnetic Field,"  by  H.N.Allen  ;  l3)  "The  Commuuica 
ti.m    of    Heat    between   Bodies    in    Contact,"    by   Q.    H. 
Bryan. 
SATURDAY,  February  23rd. 

Institution  of  Junior  Engineers. 
,i.     Visit    to    Messrs.    Siemens'   Works,   Woolwich. 
Reception  by  the  President,  Mr.  Alexander  Siemens. 
TUESDAY,  February  26th. 

Institution  of  Civil  Engineers. 
8  p.m.  Ordinary  Meeting.  The  following  Paper  will  he 
further  discussed:  "Plant  for  the  Extraction  of  Gold 
by  tlie  Cyanide  Process,"  by  C.  Butters  and  E.  Smart. 
The  following  Papers  will  be  read,  time  perm 
il)  '■  Electrical  Haulage  at  Earnock  Colliery,"  by 
Robei      i  ;   (2)  "  Electricity  Applied  to   River 

Gold  D  R.  Hay. 

THURSDAY,  February  28th. 

In- i i  OF  1  I 

8  p.m.     ordinary    Meeting.      Discussion    on    "Reversible 
i  at  ivo  Armatures,"  bj  \V.  B.  Sayers. 
FRIDAY,  March  1st. 

Institution  of  Junh 
8  p.m.     Meeting  at  the   Wi  ice   Hotel.     The 

following    Papei  will  be  read:  "Locomotive  Repairing 
Work,''  by  A.  H.  Newsom  Smith. 
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THE   BORCHERS   CELL. 

It  is  significant  of  the  interest  in  the  problem  of  the  con- 
version of  the  energy  of  fuel  into  electrical  energy,  an  interest 
latent  for  long  and  at  length  aroused  by  Frof.  Ostwald's 
remarkabL  dissertation  published  last  summer,  that  no  sooner 
had  an  endeavour  been  made  to  realise  in  a  practical  form  the 
conditions  laid  down  by  the  ionic  apostle  than  there  appeared 
a  crowd  of  critics,  many  clearly  competent,  to  search  out  the 
weak  places  in  the  scheme  by  which  realisation  was  claimed 
In  hav  b  i  •■  tched.  The  appearance  of  the  Paper  by  Dr. 
Borchers,  translated  into  this  journal  immediately  after  its 
publication  in  Germany,  was  the  signal  for  the  initial  ion 
of  a  lively  but  somewhat  one-sided  correspondence,  much 
of  which  ha;  been  contributed  to  our  own  columns.  It  may 
be  convenient,  in  view  of  the  time  which  has  elapsed  since  the 
subjeci  wa  i  Qrst  brought  into  the  arena,  to  recapitulate  with 
all  possible  brevity  both  the  main  proposition  and  the  re- 
joinders thereto  before  undertaking  to  arrive  at  their  alge- 
braical sum. 

Dr.  Bom  hers  [Tin  El  nia  ,  Nov  inb<  r  80,  1894 1  origi 
nally  found  that  a  current  was  produced  m  a  cell  having 
one  el  copper  ami   the  other  of  carbon,  both  im- 

■!   in  a  solution  of  cuprous  chloride,  and   having  air 

ebon  «  omp  irtmonl  and  carbon  monoxide 

to    the    one    containing    the   copper.      Tb oe   of    the 

currcnl   wa  the  union  of  oxygen  and  carbon 

mono:  idi  .    the    elei li        offering    no   appreciable   attack. 

\n  oiio  ent.  was  observi  d  with  this  ai 

Mr.  C.  .1.   b'i  i  i  .   January    I.    1895) 

wholly  denied  thai  the  oxidation  of  carbon  monoxide  was  the 

source  of  the  current,  and  asserted  thai   thi    oori n  of  the 

coppi  n  i     thi    i  "ii  for  the  production  of 

.    I  energy,  bul  adduced  no  uguri     in  support  of  bis 
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view.  Mr.  Robert  Mono  (37m  Electrician,  January  11,  1895) 
gave  a  lisl  of  the  voltages  of  a  number  of  combinations  of 
carbon,  copper,  cuprous  and  ouprio  chloride,  air  and  carbon 
monoxide,  tending  to  substantiate  Mr.  Reed's  assertion, 
but  did  not  record  a  trial  under  conditions  identical  with 
those  adopted  by  Dr.  Bom  hers.  Mr.  William  Tatlow  {The 
Electrician,  January  18,  1895)  supported  Dr.  Borchers'  ecu- 
elusions  by  an  experiment  of  bis  own  in  which  air  was  used  in 
one  compartment,  and  coal  gas  (containing  carbon  monoxide) 
in  tlie  other;  he, however,  employed  two  different  electrolytes — 
viz.,  both  cuprous  and  cupric  chloride — thus  preventing  the 
institution  of  a  valid  comparison  between  his  results  and  those 
of  Dr.  Borchers.  Messrs.  II.  II.  Barnes,  jun.,  and  E. 
Yeksknmkykk  {The  Electrician,  February  1,  1895)  recorded 
the  performance  of  experiments  which  appear  to  bo  strictly 
comparable  with  those  of  Dr.  Borchers.  The  voltage  results 
obtained  by  these  experimenters,  however,  differ  widely  from 
those  obtained  by  Dr.  Borchers.  Thus,  an  insignificant 
voltage  (00S)  was  observed  from  a  cell  having  copper  and 
carbon  as  electrodes,  cuprous  chloride  dissolved  in  hydro- 
chloric acid  as  an  electrolyte,  and  fed  ou  the  one  side  with  air, 
on  the  other  with  carbon  monoxide  (or  coal  gas).  More  weighty 
still  is  the  statement  that  no  carbon  dioxide,  which  would 
result  from  the  oxidation  of  carbon  monoxide,  could  be  de- 
tected in  the  escaping  gases.  A  second  letter  by  one  of  the 
writers  already  named — Mr.  II.  H.  Barnes — appears  in 
the  current  issue  of  Tin  Electrician,  and  may  be  studied  in 
conjunction  with  Dr.  Borchers'  reply,  which  is  translated  in 
another  column.  Particular  stress  is  laid  upon  what  appears 
to  be  a  certain  shifting  of  ground  by  Dr.  Borchers— a  point 
which  is  dealt  with  immediately  below. 

The  reply  by  Dr.  Borchers,  which  has  been  already  referred 
to,  seems  to  us  to  savour  somewhat  of  special  pleading.  Cer- 
tain purely  polemical  passages  have,  indeed,  been  omitted 
from  the  translation,  as,  in  our  judgment,  they  in  no  way 
contribute  to  the  elucidation  of  the  questions  involved,  but 
are  purely  personal.  At  the  same  time,  no  essential  part  of 
Dr.  Borchers'  defence  has  been  deleted.  The  reply  is  un- 
doubtedly an  able  criticism  of  the  critics,  and  disposes  of  all 
fairly  effectually  on  the  ground  of  the  want  of  identity  of 
condition,  in  their  experiments,  with  that  obtaining  in  Dr. 
Borchers' own  researches.  The  rejoinder  to  Messrs.  Barnes 
and  Veesenmeyer  is  less  convincing.  In  his  original  Paper 
Dr.  Borchers  conveyed  the  idea  that  a  hydrochloric  acid 
solution  of  cuprous  chloride  was  preferable  to  an  ammoniacal 
solution  of  the  same  salt;  whereas  in  his  reply  he  bases  his 
defence  on  the  fact  that  oxidation  of  carbon  monoxide  to 
carbon  dioxide,  with  corresponding  reduction  of  cuprous 
chloride  to  metallic  copper,  takes  p'ace  in  an  ammoniacal 
solution.  It  is  only  fair  to  point  out  that  he  does  not  admit 
that  this  reaction  cannot  proceed,  under  the  conditions  pre- 
vailing in  his  cell,  in  the  absence  of  ammonia.  Further,  that 
if  it  were  proved  that  the  reaction  could  take  place  only  in 
the  presence  of  ammonia,  the  alteration  would  not  in  any  way 
affect  the  correctness  of  the  conclusion  that  electrical  energy 
can  he  obtained  by  the  oxidation  of  carbon  monoxide  in 
aqueous  solution. 

The  ma'ter  may  now  be  concentrate  1  to  a  very  small  bulk. 
Several  of  Dr.  Borchers'  critics  have  brought  forward  i  \ 
which  clearly  proves  that,  unless  exceptional  care  be  taken,  it 
is  extremely  easy  to  mistake  the  electromotive  force  yielded 
by  the  attack  of  the  copper  electrode  for  that  produced  by  the 
oxidation  of  carbon  monoxide.  But,  with  the  single  excep- 
tion already  named,  they  have  failed  to  demonstrate  that  Dr. 
Borchers  actually  fell  into  this  error.  On  the  other  hand, 
Messrs.  Barnes  and  Yeesenmeyer  have  promulgated  a  state- 


ment which,  unless  refuted,  is  absolutely  fatal  to  Dr.  BoB 

claims.     This  statement  is  that  a  cell  identical  in  kind  with 

that  used  by  Mr.  BoRCHBKS  yielded  no  product  of  oxidation  of 
carbon  monoxide —viz..  carbon  dioxide — for  it  is  improbable 
that  it  would  be  contended  that  any  other  oxidation  product 
of  carbon  monoxide  is  likely  to  be  formed.  Dr.  Borchers 
must  disprove  this  allegation  or  his  cell  is  discredited.  It  is 
much  to  be  regretted  that  (as  may  be  gathered  from  his  letter) 
the  claims  upon  his  time  preclude  bis  returning  to  the  subject 
for  a  considerable  period. 

A  word  of  advice  to  all  parties  to  the  controversy  will,  we 
trust,  be  accepted  in  good  part.  Qualitative  observations 
such  as  have  been  published  are,  in  a  matter  of  this  kind,  worse 
than  useless.  They  darken  counsel.  It  does  not  suffice  to 
record  the  current  and  voltage  obtained  ;  a  complete  chemical 
balance-sheet  must  be  made  out ;  the  solutions  must  be  of 
known  composition  at  the  start,  and  must  be  analysed  at  the 
conclusion  ;  the  ingoing  gases  must  also  be  known  in  nature 
and  amount,  and  the  exit  gases  must  likewise  be  measured 
and  analysed  ;  alteration  of  the  electrodes  must  be  similarly 
controlled.  Speaking  quite  generally,  in  many  investigations 
of  this  class  we  find  the  electrical  measurements  carried  out 
with  all  needful  precision  ;  but  the  chemical  aspect  of  the 
question — and  all  processes  of  electrolysis  are  primarily  in  the 
domain  of  the  chemist — is  left  unregarded,  as  of  no  account. 
Yet  it  is  the  root  of  the  whole  matter. 


THE  DELINEATION  OF  ALTERNATING  CURRENT 
CURVES  WHEN  THE  DYNAMO  IS  NOT  ACCES- 
SIBLE. 

BY    DR.    J.    A.     FLEMING,     F.R.S. 
(Continued  from  p.  4'i--J 

We  proceed  then,  in  the  next  place,  to  give  some  reproduc" 
tions  of  alternating  current  and  electromotive  force  curves 
taken  with  the  curve  tracer  already  described  at  the  City  of 
London  Electric  Lighting  Company's  Station  at  Bankside. 
The  curve  tracer  was  set  up  in  a  room  at  some  little  distance 
from  the  dynamo  house,  and  leads  taken  from  the  machine  or 
machines  under  test  to  this  room.  The  field  magnets  of  the 
curve  tracer  were  excited  from  the  exciter  circuits  of  the  Station. 

Fig.  3  shows  the  curve  of  electromotive  force  of  a  single 
Mordey  alternator  (A  14)  100-kilowatt  machine  taken  on  open 
circuit  or  with  its  poles  only  closed  with  a  non-inductive  resis- 
tance taking  half  an  ampere,  and  the  armature  circuit  of  the 
curve  tracer  taking  two  amperes.  Horizontal  distances  in  the 
diagram  represent  degrees  of  phase,  the  vertical  lines  being 
30deg.  apart,  and  each  diagram  represents  one  complete  wave. 
Vertical  distances  represent  electromotive  force  or  current.  Iu 
the  former  case  the  horizontal  lines  are  separated  by  a  distance 
equal  to  1,000  volts.  The  dots  represent  the  actual  position 
of  the  observations.  These  observations  are  taken  so  closely 
together  that  there  is  no  need  to  draw  a  curve  "reconciling  " 
the  different  observations.  Where  the  curve  is  at  all  irregular 
the  observations  are  taken  very  close  together.  Where  tho 
curve  lines  run  fairly  smoothly  they  are  taken  farther  apart. 
This  is  entirely  at  the  pleasure  of  the  operator. 

It  will  be  seen  that  the  curve  of  the  Mordey  alternator  is  a 
curve  not  very  different  in  appearance  from  a  simple  sine  curve, 
but  a  little  flattened  on  the  crest.  The  electromotive  force  of 
this  alternator  is  2,030  volts,  as  read  on  an  electrostatic  volt- 
meter. That  is  to  say,  the  v/mean2  value  of  the  electromotive 
force  is  2,000  volts,  and  the  maximum  value  during  the  phase 
is  not  very  different  from  2,750. 

In  Fig.  I  is  shown  the  electromotive  force  curve  of  the  same 
Mordey  alternator  on  full  load — namely,  when  sending  out 
50  amperes  on  to  a  water  resistance.  This  curve  is  not  very 
different  from  the  curve  at  no  load  ;  but  on  comparing  the  two 
carefully  it  will  be  seen  that  tho  full-load  curve  is  slightly 
pressed  over  on  one  side.     These  two  curves  taken  together 
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indicate  that  the  armature  reaction  of  the  machine  is  very 
small,  the  curve  of  electromotive  force  being  almost  indepen- 
dent of  the  current  sent  out  from  the  machine.     The  no-load 
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Fig.  6. — Resultant  Electromotive  Force  Curve  of  Bankside  Station, 

January  26:  1895,  11a.m. 
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Fig,  6  represents  the  resultant  electromotive  force  curve  of 
the  whole  of  the  Bankside  atation  taken  on  the  morning  of 
January  26,  1895,  beginning  al  11  am.  The  machines  then 
working  were  two  Mordey  A  10  machines  and  one  Mordey  A  20^ 
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working  in  parallel,  and  the  current  being  sent  out  from  the 
station  was  300  amperes.  The  curve  was  taken  oft"  the  omni- 
bus bars  in  the  station.  It  will  bo  seen  that  the  curve  is 
rather  Battened  on  the  crest  when  compared  with  the  no-load 
curve  of  a  Bipgle  machine. 

Fig.  7  represents  the  electromotive  force  curve  and  the  current 
cuive  of  a  Mordey  A  20  alternator  when  sending  out  a  current 
<f  72  amperes  during  the  nighttime,  when  the  load  consists 
chiefly  of  transformers  on  open  circuit.     This  curve  was  taken 
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Flo,  9.  — Electromotive  Force  Curve  of  Thomson-Houston  350-kw. 

Alternator,  at  Bankside,  on  night  load. 

on  the  night  of  February  7tb,  at  Bankside,  between  half-past 
one  and  six  in  the  morning.  It  will  be  seen  that  the  current 
lags  behind  the  electromotive  force,  as  might  be  expected,  and 
that  the  electromotive  force  curve  under  these  circumstances 
U  much  flattened  on  the  crest,  and  has  a  depression  in  it  when 
compared  with  the  curve  taken  on  non-inductive  resistance. 
From  these  two  curves  it  is,  of  course,  possible  to  plot  a  watt 
curve,  which  would  give  the  whole  mean  power  given  out  of 
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Alternate]  at  Haul  Bide,  between  11  p.m.  and  4  a.m. 

the  station  during  the  time  of  observation,  and  during  which 
the  outgoing  current  remains  sensibly  constant. 

Fig.  8  represents  the  electromotive  force  curve  of  a  Thomson- 
Houston  alternator  at  no  load.  This  machine  is  a  350-kilowatt 
machine.  It  will  be  seen  that  the  sides  of  the  curve  are  very 
much  recessed,  or  hollow,  and  that  it  has  a  flat  and  dimpled 
top  very  unliko  a  sine  curve. 

Fig.  9  represents  tho  curve  of  cleotromotivo  force  of  tho 
same  Thomson-Houston  alternator  doing  tho  night  load  at 
Bankside.     Thy  outgoing  pufcept  wan  75  amperej      \V.  may 


note  the  sharp  peak  of  the  curve  with  its  very  steep  ascent, 
and  the  flat  ridge  half-way  down. 

The  v/mean-  value  of  the  electromotive  force  is  2,100  volts, 
and  the  maximum  value  nearly  3,500  volts.  This  curve 
should  be  compared  with  that  of  tho  Mordey  machine  shown 
in  Fig.  7,  under  exactly  Bimilar  conditions. 

Fig.  10  shows  the  current  and  electromotive  force  curves  of 
the  same  alternator  at  Bankside,  when  doing  the  night  load 
between  eleven  o'clock  at  night  and  five  in  the  morning. 
Under  these  conditions  the  load  is  very  largely  an  inductive 
load,  owing  to  the  sub-station  transformers  being  slightly 
loaded. 

One  very  curious  point  about  these  two  curves  is  that  while 
there  is  a  lag  of  50deg.  of  current  behind  electromotive  force 
if  we  take  the  zero  values,  there  is  no  lag  at  all  apparently  if 
we  compare  the  maximum  values  of  the  current  and  electro- 
motive force. 

The  current  agrees  in  phase  with  the  electromotive  force  if 
we  compare  the  maximum  values,  but  lags  behind  it  if  we  com- 
pare the  zero  values. 

The  very  sharp  peaky  form  of  these  curves  is  quite  different 
from  the  form  of  the  curves  of  the  Mordey  alternator  taken 
under  the  same  circumstances.  By  the  multiplication  of  the 
instantaneous  values  of  current  and  electromotive  force  at  cor- 
responding intervals  the  watt  curve  of  both  cases  can  be  drawn. 
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Fio.  11. — Resultant  Electromotive  Force  Curve  of  Thomson-Houston 

ami  Mordey  Alternators,  working  in  parallel  at  Bankside, 

In  Fig.  1 1  is  shown  the  resultant  electromotive  force  curve 
when  one  Thomson-Houston  350-kilowatt  alternator  is  work- 
ing in  parallel  with  one  A  20  Mordey  alternator  on  no  load. 
The  form  of  the  curve  seems  to  indicate  that  the  "  predominant 
partner  "  in  this  case  is  the  Mordey  machine. 

The  above  is  merely  a  selection  from  a  large  number  of 
curves  which  have  been  taken  at  the  Bankside  station,  and 
which  are  in  process  of  being  examined.  The  information 
which  they  reveal  about  the  internal  working  of  the 
machines  is  very  interesting,  and  shows  that  this  curve 
tracer  will  be  of  great  use  in  examining  the  behaviour  of 
alternators.  Amongst  other  things,  it  has  been  established 
without  doubt  that  a  water  resistance  constitutes  a  per- 
fectly non-inductive  load  for  a  2,000-volt  alternator,  an 
assumption  which  has  generally  been  made  and  which  proves 
to  be  perfectly  correct.  In  a  continuation  of  this  Taper  wo 
shall  proceed  to  discuss  the  various  methods  for  shortening 
this  process  for  taking  the  indicator  diagram  of  an  alternator. 
At  the  present  time,  owing  to  the  sluggishness  of  the  voltmeter 
and  the  time  required  to  charge  the  condenser  associated  with 
it  to  supply  leakage,  the  operation  of  taking  a  curve  is  one 
which  lasts  from  two  to  thiee  hours  or  more,  according  to  link; 
but  there  appears  no  reason  to  doubt  but  that  it  can  be  reduced 
to  ten  minutes  or  a  quarter  of  an  hour,  and  that  the  process 
may  ultimately  become  quite  as  easy  to  perform  as  thut  of 
taking  the  indicator  diagram  of  an  engine, 
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THE  HEADLAND  GRID. 

Of  the  many  devices  to  mitigate  the  internal  strains  con 
sequent  on  heavy  charges  and  discharges  of  secondary  cell? 
one  of  the  latest  is  to  do  away  with  "plates." 
l'eiforated  cylinders,  containing  the  active 
material,  have  heen  adopted  by  Dr.  Tommasi 
of  l'aris  ;  and  Messrs.  H.  and  E.  Headland,  of 
Ley  ton,  Esses,  have  for  some  time  past  been 
making  cells,  the  "plates"  of  which  are  com- 
posed of  rows  of  rectangular  "gridded"  tubes 
burnt  top  and  bottom  to  connecting  strips. 
Cells  of  this  type  have  been  supplied  for 
tramcar  and  omnibus  lighting,  and  a  very 
compact  form  is  now  being  introduced  for 
miners'  lamps.     "Plates"  of  this  kind  certainly 


make  a  highly  flexible  job,  and  afford  great 
facility  for  the  diffusion  of  the  acid,  a  point 
the  importance  of  which  has  only  comparatively 
recently  been  fully  recognised. 

A  Headland  positive,  weighing  51b.,  may  be 
discharged  at  the  rate  of  25  amperes,  and  at 
that  rate  has  a  capacity  of  50  ampere  hours. 
The  51b.  weight  is  made  up  as  follows: — 
grid,  21b.  14oz.  ;  paste,  lib.,  8oz.  ;  and  connec- 
tions, lOoz. 

In  Fig.  1  is  shown  a  general  view  of  a 
Headland  cell,  and  in  Fig.  2  a  view  of  a 
singlo  bar  without  paste. 


Electric  Service  in  Servia.  According  to  the  Engineer, 
there  are  in  Servia  ;57S  miles  of  railway,  l,917|  miles  of  tele- 
graph, and  200!  miles  of  telephone.  In  Belgrade,  the 
capital,  there  are  12$  miles  of  tramways.  The  Franco-Servian 
Tramways  Company  inaugurated  in  June  last  their  service  of 
electric  cars  to  Topchidere,  a  pleasure  resort  district,  about  3jJ 
miles  from  Belgrade,  and  a  lino  almost  encircling  the  town 
will  shortly  bo  completed  for  electric  service.  The  Company 
h»s  eleven  electric  cars,  four  being  light  ones  for  coupling  to 
the  ordinary  cars,  and  all  purchased  From  the  Compagnie  Fran- 
e^a'se  pour  {'Exploitation  des  Procddes  Thomson  Houston,  but 
two  of  the  gradients  on  the  lino  are  so  severe  that  the  prei  enl 
power  about  SO  horse — of  each  car  has  proved  insufficient  to 
draw  two  full  cars,  and  consequently  it  1ms  nut  been  possible  to 
run  coupled  cars.  (  hie  of  these  steep  gradients,  with  a  rise  of 
1  in  13  13,  i«  close  to  the  CaM  London,  and  the  other,  with  a 
rise  of  1  in  1111  on  a  98fl  6in.  curve,  is  Bituated  between  the 
Kiver  Tave  and  the  Kalemegdan.  The  Company  expeots  to 
procure  new  electric  motors  early  t Imh  (rear  to  furnish  50  rt  p, 
power  per  car,  which  will  be  suffioitot  ftrull  pur| 


PROPAGATION  OF  MAGNETISATION  OF  IRON  AS 
AFFECTED  BY  THE  ELECTRIC  CURRENTS  IN 
THE    IRON.* 

HY    .1.    HOPKINSON,    F.R.S.,    AND    E.    WILSON,  t 

It  is  not  unfamiliar  to  those  who  have  worked  on  lanje  dynamos, 
with  the  ballistic  galvanometer,  that  the  indications  of  the  galvano- 
meter do  not  give  the  whole  changes  which  occur  in  the  induction. 
Let  the  deflections  of  the  galvanometer  connected  to  an  exploring 
coil  he  observed  when  the  main  current  in  the  magnetic  coils  is 
reversed.  The  first  elongation  will  he  much  greater  than  the 
Eecond  in  the  other  direction,  and  probably  the  third  greater 
than  the  second — showing  that  a  continued  current  exists  in  one 
direction  for  a  time  comparable  with  the  time  of  oscillation  of  the 
galvanometer.  These  effects  cannot  be  got  rid  of,  though  they 
can  be  diminished  by  passing  the  exciting  current  through  a 
non-inductive  resistance,   and  increasing  the  electromotive   force 


Fig.  2. 

employed.  This,  if  carried  far  enough,  would  be  effective  if 
the  iron  of  the  cores  were  divided  bo  that  no  currents  could 
exist  in  the  iron  ;  but  the  currents  in  the  iron,  if  the  core 
is  solid,  continue  for  a  considerable  time  and  maintain  the 
magnetism  of  the  interior  of  the  core  in  the  direction  it  had 
before  reversal  of  current.  It  was  one  of  our  objects  to  investigate 
this  more  closely  by  ascertaining  the  changes  occurring  at  diffe- 
rent depths  in  a  core  ia  terms  of  the  time  after  reversal  has 
been  made. 

The  experiments  were  carried  out  in  the  Siemens  Laboratory, 
King's  College,  London,  and  the  electromagnet  used  is  shown  in 
Fig.  1J  It  consists  in  its  first  form  of  two  vertical  wrought-iron 
cores  wound  with  2,595  and  2,613  turns  respectively  of  copper 
wire — the  resistance  of  the  two  coils  in  series  being  1(5  3  ohms. 
The  yoke  is  of  wrought  iron  4in.  square  in  section  and  2ft.  long. 
The  pole  pieces  are  of  wrought  iron  4in.  square,  and  all  surfaces 
in  contact  are  truly  planed.  One  of  the  pole-pieces  is  turned 
down  at    tho    end,   which  butts    on  the  other  pole-piece  for  half 


an  inch  of  its  Unci]]  to  a  diameter  of  tin.  ;  and  three  circular 
grooves  arc  cut  in  the  abutting  face  having  menu  diameters  of 
'J  ('.cm.,  o  [.Gem.,  and  7  76cm.  respectively,  for  the  purpose  of  in- 
serting copper  coils,  the  en. Is  of  which  are  brought  out  by  moans 
of  the  radial  sl.it,  shown  in  Fig.  '-'.  When  the  pole-pieces  are 
brought    int..  contact,  as  shown  in   Fig.   1,  we  have   thus  three 

exploring   Coils   within    the   mass,  ami    a   fourth    was  WOUnd    on    the 

circular  portion  outside.  These  exploring  coils  an-  numbered 
i .  :'.  :;.  |  rei  peel  a  elj .  i  tatting  » ith  the  ooil  of  least  di  m 

I  i  ram  of  the  apparatus  and  connections,  in  which 

A  is  a  reversing  Bwiti  h  for  the  purpose  of  reversing  a  current  given 


■    ■  ■    tract  "i  ;.  i'"  the  Royal  Society. 

+  Tin-  experii  <  this  Paper  was  in  part  carried  out  by  three 

i   ihe     t'.'l'  i.i   demon  tral   I     ol  tho  3i<  mi  its  babo 
London,  Me    i     Brar.il    Itchis.       ind  Oreooham.     We  wish  to  expn 
i  haul     to  them  for  theii  i  ratiou. 

Th<       tin    marked  with  |  The 

readei  i    referred  to  tl riginal  Paper. 
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by  1"  storage  cells  through  the  magnet  windings  in  series  ;  B  is  a 
Thomson  graded  galvanometer  for  measuring  current ;  and  C  is  a 
non-inductive  resistance  of  about  1(>  ohms,  placed  across  the 
magnet  coils  for  the  purpose  of  diminishing  the  violenco  of  the 
ohange  on  reversal.  The  maximum  current  given  by  the  battery 
was  li'  unperes.  A  D'Arsonval  galvanometer,  1),  a  resistance 
box,  E,  and  a  key,  F,  were  placed  in  circuit  with  any  one  of  the 
exploring  coils,  1,  2,  3,  4,  for  the  purpose  of  observing  the  electro- 
motive force  of  that  circuit.  The  method  of  expeiiment  was  as 
follows :  The  current  round  the  magnet  limbs  was  suddenly  re- 
versed, and  readings  on  the  D'Arsonval  galvanometer  wcre]taken  on 
each  coil  at  known  epochs  after  the  reversal.  The  results  are 
shown  in  Fig.  4.  J 

The  general  character  of  the  results  was  quite  unexpected  by  us. 
Take  coil  No.  2  for  example,  the  spot  of  light,  on  reversing  the 
current  in  the  magnet  winding,  would  at  once  spring  off  to  a  con- 
siderable deflection,  the  deflection  would  presently  diminish,  attain- 
ing a  minimum  after  about  six  seconds  ;  the  deflection  would  then 
again  increase  and  attain  a  maximum  greater  than  the  first  after 
eight  seconds,  it  would  then  diminish  and  rapidly  die  away. 


To  attempt  a  thorough  explanation  of  the  peculiarities  of  these 
curves  would  mean  solving  the  differential  equation  connecting  in- 
duction with  time  and  radius  in  the  iron  with  the  true  relation  of 
induction  and  magnetising  force.  But  we  may  inversely  from 
these  curves  attempt  to  obtain  an  approximation  to  the  cyclic  curve 
of  induction  of  the  iron. 

The  attempt  to  obtain  an  approximation  to  the  cyclic  curve  of 
induction  from  the  curves  in  Fig.  4  was  a  failure  ;  that  is  to  say, 
the  resulting  curve  did  not  resemble  a  cyclic  curve  of  magnetisa- 
tion. This  is  due  to  imperfections  of  fit  of  the  two  faces,  in  one  of 
which  the  exploring  coils  are  imbedded.  That  this  imperfection  of 
tit  will  tend  to  have  a  serious  effect  upon  the  distribution  of  induc- 
tion over  the  whole  area  is  obvious  on  consideration.  Take  the 
closed  curve  a  h  r  d  in  Fig.  5,  where  A  B  is  the  junction  between  the 
pole-pieces.     If  the  space  between  the  faces  was  appreciable,  the 


Fig.  6. 

force  along  b  c  and  a  il  in  the  iron  could  be  neglected  in  comparison 
with  the  forces  in  the  non-magnetic  spaces,  «  b,  ad.  The  magne- 
tising force  is  sensibly  47rc,  where  c  is  the  current  passing  through 
the  closed  curve.  This  may  be  made  as  small  as  we  please.  There- 
fore the  force  along  a  b  is  equal  to  the  force  along  il  c.  In  our  case 
the  space  between  the  faces  is  very  small,  but  has  still  a  tendency 
towards  an  equalising  of  the  induction  per  unit  area  over  the  whole 
surface. 

To  test  this  the  following  experiment  was  tried.  At  a  distance 
of  L''.in.  from  the  abutting  surfaces  of  the  pole-pieces  four  holes 
were  drilled  in  one  of  the  pole-pieces  in  a  plane  parallel  with  the 
abutting  surfaces,  as  shown  i<i  Fig.  <>.  By  means  of  a  hooked  wire 
we  were  able  to  thread  an  insulated  copper  wire  through  these 
holes,  so  as  to  enclose  only  the  square  area  A,  which  is  bounded 
by  tin-  drilled  boles  and  lus  an  area  of  (till  sq.  inch.  The  wire  is 
indicated  by  the  dotted  lines.  Fig.  7  gives  two  curves  taken  by 
the  D'Arsonval  in  the  manner  already  described  for  a  reversal  of 
the  same  current  in  the  copper  coils  of  the  magnets.  No.  1  (Fig.  7) 
is  tin-  curve   obtained  from  No.  1  coil  (Fig.  '_')  near  the  air  space. 


No.  2  (Fig.  7)  is  the  curve  obtained  from  the  square  coil  shown  in 
Fig.  (i.  Tho  difference  is  very  marked,  and  shows  at  once  the 
effect  of  the  small  non-magnetic  space  which  accounts  for  the  largn 
initial  change  of  induction  previously  observed  on  tliu  coils  1,  2,  o" 
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in  Fig.  4.  Similar  holes  were  drilled  in  tho  yoke  of  tho  magnet  in 
a  plane  midway  between  the  vertical  cores,  having  the  same  area 
of  0*61  sq.  inch  ;  and  on  trial  exactly  the  same  form  of  curve  was 
produced  as  is  shown  in  No.  2  of  Fig.  7. 


Whilst  the  above  experiments  were  being  made,  the  portion  of 
the  magnet  to  take  the  place  of  the  pole-pieces  previously  used 
was  being  constructed  as  follows  : — In  Fig.  8  the  portion  of  the 
magnetic  circuit  resting  upon  the  vertical  cores  consists  of  a  centre 
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rod,  A,,  of  very  soft  Wbitworth  steel  surrounded  by  tubes,  A ...  \  , 
of  the  same  material.  The  diameter  of  A,  is  lin.  The  outside 
diameter  of  A:  is  2|  in.,  and  A  ,  is  lin.  outside  diameter  between 
the  cores  of  the  magnet,  but  is  4in.  square  at  each  end  where  ir 
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rests  upon  the  magnet  limbs.  At  the  centre  of  the  rod  A(  (longi- 
tudinally) a  circular  groove  is  turned  down  1mm.  deep  and  5mm. 
wide,  and  a'so  a  longitudinal  groove  1mm.  deep  and  linm.  wide  is 
cut  as  shown  in  the  figure  for  the  purpo3e  of  leading  a  double  silk- 
covered  copper  wire  from  terminal  T,  to  nine  convolutions  at  the 
centre  and  along  the  rod  to  terminal  T2.  A  similar  groove  is  cut 
in  the  outside  of  the  tube  A3,  and  a  copper  wire  is  carried  from 
terminal  T3  to  nine  convolutions  round  the  centre  of  the  tube  again 
along  the  groove  to  terminal  T,.  Nine  convolutions  were  also 
wound  round  the  outside  tube  A3,  the  ends  of  which  are  connected 
to  the  terminals  T-,  T„  respectively. 

The  magnetising  coils  on  the  magnet  were  placed  in  parallel  with 
one  another,  and  a  total  current  of  1'75  amperes  (that  is,  0  87 
ampere  in  each  coil),  due  to  five  storage  cells,  was  revereed  through 
the  coils.  The  arrangemrnt  of  apparatus  is  shown  in  Fig.  3,  except 
that  the  pole-pieces  are  replaced  by  the  soft  steel  tubes  shown  in 
Fig.  8,  and  the  non-inductive  resistance  C  is  removed.  We  have 
now  three  exploring  coils  instead  of  four,  and  these  are  marked 
1,  2,  3  respectively,  starting  with  the  coil  of  smallest  diameter. 
For  the  purpose  of  obtaining  the  current  curve,  the  D'Arsonval 
was  placed  across  a  non-inductive  resistance  of  J  ohm  in  the  circuit 


Fig.  12 

of  i  he  magnetising  coils.  Fig.  it  givesa  set  of  curves  obtained  with 
the  livo  cells,  and  also  another  set  obtained  by  a  reversal  of  1'8 
amperes  given  by  54  cells— a  non-inductive  resistance  being  placed 
in  the  circuit  to  adjust  the  current. 

Table  I.  gives  a  list  of  the  experiments  made  with  total  reversal 
.if  current  due  to  54  cells,  the  magnetising  coils  being  kept  in 
parallel  with  one  another,  and  the  magnitude  of  current  through 
tin  in  adjusted  by  means  of  a  non  inductive  resistance. 


TAB1  i:   1. 

- 

Maximum  niiipH. 

Maximum  force 

in  i  l.l  ;.s.  unite. 

H 

Maximum  induc- 
tion pei    q  cm. 
B 

00745 

0-138 

024 

0-49 

0-774 

180 

6'5 

1-7 
30 
4-96 
101 

372 
476 
134-5 

1 1 

i  !  Table  II.. 

.      13      .,    III. 
„      IV. 

8,000 

o 

ll  195 
15.480 

4sec.   after  reversal,   and  changes  of  induction  were  going  on  up 
to  35sec. 

The  results  shown  in  Fig.  12u  have  been  obtained  as  follows  : — 
Take  curve  1,  Fig.  12b  ;  the  electromotive  force  curve  of  coil  1, 
Fig.  12,  has  been  integrated,  and  the  integral  up  to  the  ordinate 
corresponding  to  any  time  is  equal  to  the  total  change  of  the 
induction  up  to   that  time,  which  divided  by  the  area  of  the  coil 
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in  square  centimetres  gives  the  average  induction  per  square  centi 
metre.  In  obtaining  the  areas  we  had  to  assume  the  path  of  the 
electromotive  force  curve  up  to  2sec.  ;  but  this  we  can  do  with  a 
good  deal  of  certainty. 

The  results,  both  of  these  experiments  and  of  those  which  follow, 
have  a  more  general  application  than  to  bars  of  the  particular  size 
used.     From  the  dimensions  of  the  partial   differential  equation 
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AMERICAN  NOTES. 

(from  our  own  correspondent.) 

New   York,   February  ,!,   1895. 

Electrocution  in  New  York. — The  positive  statement  made 
by  D'Arsonval  last  year  to  the  effect  that  electrocution,  as  prac- 
tised in  New  York  State,  does  not  produce  true  death,  was  the 
cause  of  reopening  discussion  on  the  subject  of  the  use  of  elec- 
tricity for  criminal  executions,  much  to  the  annoyance  of  the 
electrical  fraternity.  The  opportunity  for  sensationalism  thus 
afforded  was  not  neglected  by  the  newspaper  press,  and  fur- 
nished a  welcome  occasion  to  seekers  of  notoriety.  Among  the 
latter  was  one  P.  J.  Gibbons,  a  provincial  doctor,  who  claimed 
that  he  could  revive  an  electrocuted  criminal  by  means  of  an 
apparatus  of  his  invention,  which  was  widely  illustrated  in  the 
newspaper  press,  and  appeared  to  be  simply  a  double  bellows 
for  producing  artificial  respiration.  In  order  to  set  at  rest  a 
most  distressing  subject,  the  State  authorities  finally  con 
eluded  to  invite  a  committee  to  witness  an  electrical  execu 
tion,  whose  report  would  be  accepted  as  authoritative  by  the 
public  ;  and  Mr.  A.  E.  Kennelly  and  Dr.  Augustin  H.  Goelet 
were  requested  to  act  in  this  capacity,  which  they  did  at  the 
execution  of  a  negro  on  January  28th.  The  results  of  the 
observations  of  these  gentlemen  are  decisive  as  to  the  efficacy 
of  this  method  of  producing  death,  and  definitely  dispose  of  the 
sensational  statements  of  D'Arsonval.  They  report  that  death 
was  instantaneous  and  painless,  and  necessarily  so,  as  nearly  all 
of  the  blood  in  the  body  of  the  subject  was  drawn  into  the 
head  and  upper  part  of  the  chest  and  neek,  causing  numerous 
ruptures  of  blood  vessels  in  the  head,  neck,  and  brain. 

The  Niagara  Transmission. — The  Niagara  Cataract  Com- 
pany is  meeting  with  some  difficulty  in  securing  permission 
under  reasonable  terms  for  the  introduction  of  the  Niagara 
current  into  the  city  of  Buffalo.  The  city  authorities  wish  to 
fix  the  price  at  which  power  is  to  be  sold,  and  in  the  discussion 
that  has  followed  these  gentlemen  have  been  unable  to  dis- 
tinguish between  the  widely-varying  statements  made  as  to  the 
minimum  cost  of  steam  power  and  the  figure  to  which  they 
propose  to  limit  the  charges  of  the  Niagara  Company.  In  the 
meantime  the  Niagara  people  are  rapidly  pushing  to  com- 
pletion the  15,000-h  p.  plant  which  is  to  supply  the  demand 
for  current  in  the  vicinity  of  the  Falls,  and  it  is  beginning  to 
dawn  upon  the  citizens  of  Buffalo  that  in  the  attempt  to  drive 
too  hard  a  bargain  they  may  be  seriously  injuring  their  city  by 
assisting  in  building  up  a  manufacturing  rival  at  Niagara.  It 
is  therefore  probable  that  before  long  we  may  see  Buffalo 
change  places  with  the  Niagara  Company  as  a  suppliant,  of 
which  indications  are  already  apparent. 


February  8,  1895. 

Meeting  of  the  National  Electric  Light  Association  at 
Cleveland. — The  annual  convention  of  the  National  Electric 
Light  Association,  to  be  held  at  Cleveland,  Ohio,  next  week, 
promises  to  be  one  of  interest,  if  we  are  to  judge  from  the  list 
of  papers  to  be  read.  Among  these  are  a  Paper  by  Messrs. 
Houston  and  Kennelly  on  "A  New  Method  of  Measuring 
Illumination."  Others  are  :  "On  Arc  Carbons  and  the  Rating 
of  Arc  Lamps,"  by  Prof.  L.  B.  Marks  ;  "  On  the  Storage  of 
Energy  in  Central  Stations,"  by  N.  W.  Perry  ;  "  Some  Econo- 
mies in  Electric  Light  and  Power  Stations,"  by  Edward  Weston  ; 
and  "On  High  Tension  Underground  Circuits,"  by  E.  A.  Leslie. 
The  programme  also  includes  commercial  Papers  on  large  arc 
dynamos  and  the  mono-cyclic  system,  and  we  note  two  that 
have  already  done  yeoman's  service  elsewhere — "  On  Lightning 
Arresters,"  and  "Automatic  Cut-Outs. 

The  Brooklyn  Strike. — This  is  now  ended  as  far  as  the 
operation  of  cars  is  concerned,  but  wires  are  still  being  cut 
nightly.  A  resolution  by  the.BoaTd  of  Aldermen  revoking 
the  permission  given  to  use  electric  traction  has  been  vetoed 
by  the  Mayor,  though  had  he  signed  it  the  revocation  could 
have  had  no  legal  effect,  An  important  result  of  the  strike 
will  probably  be  to  make  a  definite  issue  in  this  country  of  the 
municipalization  of  urban  means  of  transportation. 


Electrical  Transmission  of  Power. — This  is  rapidly  coming 
to  the  front,  though  at  present  many  of  the  projects  brought 
forward  are  merely  in  the  promotion  stage.  Among  the  water 
powers  recently  spoken  of  in  this  connection  are  one  in  Penn- 
sylvania, near  Harrisburg,  of  50,000  n.i\  ;  one  near  Atlanta, 
Ga.,  of  30,000  ii.p.  ;  one  near  St.  Louis,  Mo.,  of  25,000  n.i\  ; 
and  one  1G  miles  from  Washington,  of  15,000  n.i\ 


CORRESPONDENCE. 


THE  BOUCHERS  BATTERY. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  Dr.  Borchers'  '  ong-looked-for  statement  in  defence  of 
his  element  having  appeared  in  No.  15  of  the  Zeitschrift  fur 
Elektrotecknik  und  Elektrochemie,  a  few  further  remarks  on  the 
subject  in  connection  with  it  may  be  of  interest. 

Passing  over  in  utter  silence  the  hydrochloric  combination, 
with  which,  it  will  be  remembered,  he  originally  obtained  the 
best  results,  he  deals  exclusively  with  the  processes  in  a  cell 
with  ammonia  as  solvent,  and  advances  the  following  equations 
as  of  primal  importance  : — 

Cu2Cl2CO  +  4NH3  +  2H.,0  =  Cu2  +  2NH4C1  +  (NH4)2C03.  (1) 

Cu?,Cl0CO  +  H20  '  "    =Cu2  +  2HCl  +  C02       .     .     .(2) 

Cu.;CU  +  2HCl  +  0  =2CuCl2  +  H20 (3) 

2CuCf2  +  Cu,  =2Cu2Cl2 (4) 

Eliminating  from  (1),  a  generally  accepted  equation,  "all  that 
does  not  really  change,"  he  deducts  (2),  and  from  (2) — (4), 
which  are  given  without  taking  account  of  the  presence  of 
ammonia,  he  concludes  that  the  sum  total  of  all  the  reactions 
amounts  practically  to  CO  +  O  =  C02. 

Now,  (2)  is  contrary  to  facts,  and  can  only  stand  as  (1) 
with  NH3  in  abundance,  in  which  case  (NH4).,C03  is  the 
final  produc  of  the  element,  and  not  CO.,  as  such.  This  is 
a  most  vital  difference,  and  not  to  be  overlooked;  but  it  is 
by  no  means  the  only  vulnerable  point. 

It  will  be  seen  from  (1),  (3),  partially  altered,  and  (4)  that 
theoretically  no  copper  is  consumed  ;  but  then  (3)  is  only  one 
of  many  ways  in  which  higher  salts  can  be  formed,  among, 
others  being,  for  instance, 

3Cu2Cl,  +  30  =  Cu4Cl203  +  2CuCl2. 

It  is,  therefore,  evident  that,  not  being  able  to  confine 
chemical  action  to  the  processes  given  in  (1) — (4),  the  copper 
plates  will  be  attacked  by  the  CuCl,  formed  in  other  ways,  and 
this  with  telling  effect,  as  the  salts  resulting  from  (1)  greatly 
facilitate  corrosion. 

Taken  as  a  whole,  Dr.  Borchers'  article  contradicts  his  former 
statements,  as  his  own  equation  (1)  not  only  gives  (NH4)2  COs 
and  not  merely  C02  as  final  combination,  but  he  also  says  : 
"  It  must  be  left  to  future  experiments  to  decide  if  elements 
(Betriebs-elemente)  can  be  constructed  in  which  copper  is  not 
attacked,"  whereas  four  months  ago  he  laid  great  stress  on  the 
fact  that  no  noticeable  decrease  in  weight  was  ever  observed. 

From  the  above  it  will  appear  that  it  was  premature  to  say 
his  cell  would  undoubtedly  remain  prototype. — I  am,  Sir,  <fcc, 

H.  H.  Barnes,  jdn. 

Stuttgart,  Krieg8bergstra8se  21,  Feb.  7,  1895. 

Dr.  Borchers  has  replied  in  a  recent  number  of  the  Zeitschrift 
fur  Elektrotecknik  und  Elektrochemie  to  the  criticisms  which 
have  been  advanced  on  the  cell  devised  by  him  for  the  direct 
production  of  electrical  energy  from  the  energy  of  gaseous  fuel, 
and,  seeing  that  the  matter  has  led  to  a  considerable  amount  of 
discussion  in  our  correspondence  columns  we  append  a  transla- 
tion of  his  letter  defending  his  position. 

On  t/u-  Reactions  in  the  Borchers  Cell. 

A  reference  appears  in  this  journal  (Zeitschrift  fiir  Elektro- 
tecknik und  Elektrochemie)  under  the  above  heading,  dealing 
with  a  criticism  by  Mr.  Reed  of  my  Paper  read  before  the 
German  Electro-Technical  Society,  or  perhaps  of  an  imperfect 
translation  of  it.  I  need  not  here  repeat  the  objections  urged 
by  Mr.  Reed,  but  may  deal  with  them  at  once  as  follows  : — 

1.  With  regard  to  the  confusion  which  Mr.  Reed  supposes 
me  to  have  made  between  cuprous  chloride  and  metallic  copper, 
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I  need  do  little  but  repel  the  insinuation  as  absurd.  The 
behaviour  of  a  solution  of  carbon  monoxide  in  cuprous  chloride 
is  thus  described  by  C.  Winkler  in  his  text-book  on  technical 
gas  analysis: — 

"  For  the  absorption  of  carbon  monoxide  a  solution  of 
cuprous  chloride  is  used,  with  which  the  gas  forms  a  compound 
Cu0Cl,CO.  The  cuprous  chloride  can  be  used  either  in  acid  or 
ammouiacal  solution ;  but  the  latter  is  generally  to  be  pre- 
ferred, as  the  carbon  monoxide  in  presence  of  excess  of  ammonia 
gradually  yields  ammonium  carbonate  and  metallic  copper, 
which  is  deposited  on  the  walls  of  the  absorption  vessel.  The 
reaction  takes  place  according  to  the  equation, 

Cu.,C]2CO  +  4NH3+2H,0  =  2Cu+2NH4Cl  +  (NH4)2C03 ; 

and  has  as  its  result  a  continual  suppression  of  the  carbon 
monoxide  absorbed,  and  also  the  protection  of  the  solution  from 
oxidation  by  the  presence  therein  of  the  metallic  copper  which 
is  correspondingly  deposited." 

2.  I  not  only  thoroughly  recognise  the  possibility  of  the 
reaction  expressed  by  the  equation  0-|-Cu2Cl2-r-2HCl  =  2CuCl2 
-fH.,0,  but  I  have  actually  indicated  that  this  equation  is 
likely  to  occur  primarily  in  the  cathode  compartment,  as  may 
be  seen  by  reference  to  an  article  in  the  Chemische  Industrie, 
XXII.,  November  15,  1894. 

The  final  and  sole  product  of  my  gas  cell  is  never  cupric 
chloride  when  its  working  takes  place  normally.  We  have  seen 
above  that  carbon  monoxide  possesses  the  power  of  depositing 
copper  from  a  solution  of  a  cuprous  salt,  being  itself  oxidised  to 
carbon  dioxide,  as  may  be  demonstrated  by  taking  the  equation 
quoted  above  from  Winkler,  and  eliminating  all  that  is  not 
essential  to  its  occurrence.  It  then  becomes 
(a)  Cu.,Cl.,+CO  =  Cu„Cl2CO,  and 
(j3)  Cu2Cl2CO  -f  H20  =  Cu2+  2HCI  +  C02. 
Disregarding  the  presence  of  ammonia,  a  solution  has  been 
prepared  by  the  action  of  carbon  monoxide,  capable,  under 
certain  circumstances,  of  depositing  copper.  These  circum- 
stances consist  chiefly  in  the  avoidance  of  the  formation  of  too 
much  free  hydrochloric  acid.  Ammouia  neutralises  hydro- 
chloric acid.  The  reaction  given  by  Reed  also  needs  hydro- 
chloric acid,  thus  : — 

0  +  Cu2Cl2+2HCl  =  2CuCl2+H20. 
If,    then,  we    were   to    take    this    reaction    to  represent   that 
occurring  in  the  cathode  compartment,  and  the  former  pair  of 
equations   for  those  taking  place  in  the  anode  compartment 
and  regard  them  as  primary,  or  if  we   were  to   have  in  two 
vessels  completely  separated  from  one  another  cuprous  chloride 
treated  with  carbon  monoxide  in  the  one  and  cuprous  chloride 
saturated  with  air  in  the  other,  and  were  to  unite  these  two 
liquids    to  form  a  circuit  the  reaction  would  then  doubtless 
occur  according  to  the  equation  Cu2  +  2CuCl2  =  2Cu2CI2.   In  fact, 
a  cell  would  be  formed  from  the  action  of  cupric  chloride  upon 
copper  regarded   as   reduced  by  the  carbon  monoxide.    I  need 
scarcely  cite  an  authority  to  justify  the  statement  that  cuprous 
chloride  is  formed  by  the  action  of  cupric  chloride  upon  copper, 
whether  as  actual  metal  or  regarded  as  separated  from  solution. 
If,  then,  the  four  fundamental  equations  be  added  together,  thus 
Cu2Cl2  +  CO  =  Cu.,Cl2CO 
Cu2Cl2CO  +  H20  =  Cu ..  4  2HC1  +  C02 
<  !u  .<T,  +  2HCI  +  0  =  2CuCI„-i  II," 
2CuCI2  +  Cu2  =  2Cu2Cl2 
their  arithmetical  sum  will  be  found  to  be  CO  +  0  =  CO.,. 

3  and  I  These  points  have  been  in  great  measure  dealt 
with.  It  is  obvious  that  if  carbon  monoxide  be  absent,  or 
present  in  insuHieient  i|ii:mt  it  y.  the  oxygen  nf  the  air  will  pro 
dure  ;ui  undue  amount   of  cupric  chloride  which   will,  of  course, 

favour  the  solution  of  th pper  as  cuprous  chloride  according 

to  the  equation  already  quoted,     It  is  not  to  be  wondered  at 

that  approximately    the    same   current    can    1 btainod    when 

carbon  monoxide  is  not  used,  considering  the  small  output  of 
current  and  the  possibility  of  the  formation  of  copper  and 
cupnc  ohloride,  but  in  thai  case  the  ourrent  is  obtained  a1  the 
cost  of  the  '>|m  er  composing  the  apparal  us  ,  that  is,  aooording 

'to   a   method    possible    indeed    but    not     ]  roposed    by    me.       Mr 


Reed's  remaining  remarks  can  be  dealt  with  together  with 
those  made  by  Mr.  Robert  Mond  in  No.  869  of  The  Electrician. 
The  last-named  investigator  has  experimented  with  various 
combinations  and  collected  the  results  of  his  measurements  in 
the  following  table  : — 


(1)  Carbon  .. 

(2)  Carbon  .. 

(3)  Carbon  .. 


(4)  Carbon 


(5)  Carbon  -! 


(6)  Carbon 


(7)  Carbo 


Solutions. 


Hydrochloric  acid,  25  per  cent 

Cupric  chloride  in  hydrochloric  acid... 
Cuprous  chloride  in  hydrochloric  acid. 
Carbon  in  copper  oxychloride  in  HC1. 
Copper  in  cuprous  chloride  in  HC1  ... 
Carbon  in  copper  oxychloride  in  HC1. 
Copper    in     copper     carbonic     oxide 

chloride  in  hydrochloric  acid. 
Carbon  in  cuprous  chloride  in  HC1  and 

air. 
Carbon   in  cuprous  cldoride   in    HC1 

and  carbonic  oxide. 
Carbon   in   cuprous  chloride  in    HC1 

and  air. 
Carbon  in  cuprous   chloride   in    HC1 

and  coal  gas. 


Cathode.       Volts. 


Copper... 
Copper... 
Copper... 

-Copper... 
Copper... 


06006 
0-4655 
0-3774 


0-4407 


0-0015 


Carbon...     0-0050 


At  the  end  of  the  table  is  the  remark  "  these  figures  seem  to 
me  to  throw  a  strange  light  upon  the  source  of  electricity  in 
Dr.  Borchers'  cell."  No  details  are  given  as  to  the  method  of 
carrying  out  the  experiments  ;  such  details  are  especially  to  be 
desired  for  experiments  6  and  7.  Experiments  1  to  5  support 
the  view,  already  mentioned,  thH  the  first  action  of  the 
oxygen  at  the  cathode  is  to  form  cupric  chloride,  and  the  first 
action  of  the  carbon  monoxide  tends  to  cause  the  separation  of 
copper,  so  that  the  voltage  measured  is  that  proper  to  the 
action  of  cupric  chloride  on  metallic  copper.  As  regards  experi- 
ments 6  and  7,  I  may  say  that  I  have  not  concealed  that 
at  first  I  worked  with  two  carbon  electrodes.  But  it  very  soou 
became  clear  to  me  that  a  carbon  electrode  is  an  excellent 
transferrer  of  oxygen,  but  does  not  similarly  favour  the  solu- 
tion of  carbon  monoxide ;  on  the  contrary,  unless  particular 
care  be  taken  to  remove  all  oxygen  from  a  carbon  plate  pre- 
viously exposed  to  air  and  to  keep  it  free  from  contact  with  all 
air  during  the  working  of  the  cell,  such  a  plate  would,  if  only 
one  part  of  it  were  in  contact  with  the  air,  be  capable  of  bring- 
ing oxygen  directly,  at  the  anode,  to  the  carbou  monoxide  or 
to  the  copper  regarded  as  separated  thereby  ;  to  judge  by  the 
results,  this  appears  to  have  happened  iu  Mr.  Mond's  experi- 
ments. On  account  of  these  difficulties  I  have  abandoned  the 
use  of  a  carbon  electrode  in  the  anode  compartment ;  the 
exclusion  of  oxygen,  which  is  necessary,  would  increase  the  tech- 
nical difficulties  of  construction.  When  the  use  of  copper  is 
substituted  for  that  of  carbon,  precautious  must  merely  be 
taken  so  that  the  carbon  monoxide  prevents  the  attack  of  the 
copper  thus  employed.  Whether  that  be  possible  in  a 
large  scale  plant  must  be  decided  by  further  experiments. 
But  yet  another  consideration  restrained  me  from  the  use 
of  two  carbon  electrodes.  Mr.  Mond  has  had  the  goodness  to  sup- 
port my  decision  by  his  experiments  quoted  above.  (1)  Accord- 
ing to  his  second  experiment,  the  circuit  "carbou — cuprous 
chloride  -copper"  gives  a  voltage  of  03774.  (2)  On  the  other 
hand,  however,  according  to  the  experience  of  all  gas  analysts, 
a  solution  of  carbon  monoxide  in  cuprous  chloride  tends  to 
deposit  copper.  But  if  we  examine  the  conditions  of  experi- 
ments G  and  7  it  is  plain  that  there  are  three  substances  pre- 
sent in  the  anode  compartment ;  vis.,  copper  (regarded  as  sepa- 
rating  from  the  solution),  cuprous  chloride,  and  carbon,  which, 
according  to  Mr.  Mond's  second  experiment,  themselves  con- 
stitute a  cell.  It  is  to  be  understood  that  1  would  not  with- 
hold any  further  experimental  results  whether  favourable  or 
the  reverse.  But  I  must  ask  for  some  consideration  if  delay 
occur.  Besides  my  ordinary  occupation.  I  have  a  good  deal  of 
literary  work  to  bo  completed  in  the  first  half  of  this  year,  thus 
absorbing  the  whole  of  my  time.  I  am  therefore  obliged  to 
pul  off  further  experiments  until  I  can  give  them  my  whole 
attention.       I  must   beg  those  who  make  trial  of  my  cell  to  turn 

totl riginal  Paper,  and  not  to  trust  to  translations.     1  must 

luesl  those  who  publish  experiments  whioh  are  unfavour- 
able in  tendency  to  describe  the  conditions  of  experiment 
accurately.      Discussion  is  otherwise  valueless. 
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THE    WELSBACH    LIGHT  :    AN    AID    TO    THE 
ELECTRIC    LIGHT. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  A  good  deal  has  been  said  and  written  lately  with 
regard  to  the  Welsbach  gas  burner  as  a  possible  rival  to  the 
electric  light,  and  a  number  of  correspondents  interested  in  the 
progress  of  electricity  have  been  anxious  to  draw  the  attention 
of  the  public  to  the  disadvantages  attending  the  use  of  the 
Welsbach.  The  question  arises'  in  my  mind  whether  from  an 
electrician's  standpoint  this  is  wise,  for  the  incandescent  gas 
burner  is  fulfilling  a  very  useful  purpose.  It  is  training  the 
public  to  the  use  of  a  better  light  than  they  have  hitherto 
considered  necessary,  and  any  step  in  this  direction  is  bound  to 
prove  advantageous  to  the  electric  light  sooner  or  later. 

There  is  no  gainsaying  the  fact  that  the  Welsbach  burner 
gives  more  light  for  a  given  consumption  of  gas  than  was 
formerly  considered  possible,  and  when  once  used  I  question 
whether  any  consumer  will  be  content  to  return  to  the  old- 
fashioned  burner.  When,  however,  they  have  found  out  for 
themselves  the  drawbacks  attending  the  use  of  this  form  of 
light,  they  will  inevitably  follow  the  example  of  many  others 
during  the  past  five  years  in  adopting  the  electric  light,  which 
is  the  illuminant  most  conducive  to  health,  luxury,  and  con- 
venience. 

I  would  suggest,  therefore,  that  electricians  should  welcome 
the  advent  of  the  Welsbach  gas  as  a  means  of  arousing  the 
well-known  apathy  of  the  British  public,  and  an  advance  which 
is  bound  to  react  in  favour  of  the  electric  light  in  the  long 
run. — Yours,  &c,  Bernard  Drake. 

London,  February  15,  1895. 


PARALLEL  RUNNING  WITH  GAS  ENGINES. 

TO    THE    EDITOR   OF    THE    ELECTRICIAN. 

Sir  :  I  have  noticed  a  short  editorial  in  your  issue  of  15th 
on  the  running  of  alternators  by  gas  at  Coatbridge.  You  say 
with  perfect  truth  "  there  is  no  need  whatever  to  deduce  from 
rhe  Coatbridge  failure  that  gas  engines  are  unfitted  for  driving 
electric  supply  stations."  Then  you  add,  "  the  lesson  which 
Coatbridge  teaches  is  that  parallel  running  of  alternators  must 
not  be  adopted  in  stations  of  this  type." 

I  have  an  intimate  acquaintance  with  the  working  at  Coat- 
bridge, and  can  assure  you  that  the  first  engines  supplied  by 
the  makers  drove  the  alternators  very  well  in  parallel.  The 
second  sets  would  not  drive  them  properly  either  singly  or  in 
parallel.  The  first  set  of  engines  were  underpowered,  the 
second  set  had  some  peculiar  defects  which  were  sufficient  to 
condemn  the  engines,  but  have  no  bearing  whatever  on  the 
general  qualities  either  of  gas  engines  or  alternators. 

If  any  lesson  is  to  be  deduced  from  Coatbridge  it  is  that 
gas  engines  can  be  made  to  drive  alternators  successfully  in 
parallel. — Yours,  <&c.,  J.  S.  Raworth. 


TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  In  your  issue  of  February  15th  there  are  seme  editorial 
notes  on  the  change  of  motive  power  at  the  Coatbridge  Central 
Station,  in  the  course  of  which  it  is  stated  that  alternators  of 
the  type  there  employed  present  special  difficulties  in  parallel 
running. 

It  is  well  known  that  these  alternators  are  the  Mordey 
machines.  This  i3  not  the  first  time  that  similar  statements 
have  been  made  of  the  Mordey  machines.  No  corroborative 
evidence  has  been  adduced,  however,  and  these  statements  are 
apparently  merely  based  on  opinion  without  experience,  or  on 
taking  for  gospel  the  allegations  of  trade  rivals. 

Since  Mordey  alternators  are  in  daily  use  running  in  parallel 
in  many  stations,  and  since  they  run  in  parallel  as  smoothly 
and  easily  as  direct-current  machines,  those  engineers  who  are 
in  charge  of  them  can  only  express  their  astonishment  at  the 
dead  set  made  at  these  machines  by  the  technical  Press,  and 
ask  the  journals  concerned  to  justify  their  condemnation  of  this 
type  of  A.  C.  plant  for  parallel  working,  or  to  admit  that  they 
have  been  mistaken. — Yours,  &c,  Henry  M.  Savers. 

Bournemouth  and  District  Electric  Supply  Company  (Ltd.), 
Bournemouth,  February  19,  1895. 


TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  The  Editorial  Note  in  your  issue  of  8th  inst,  referring 
to  what  is  therein  described  as  "a  result  which  might  well  have 
been  expected  by  anyone  familiar  with  the  difficulties  of  run- 
ning alternators  (especially  those  of  a  certain  type)  in  parallel  " 
will  cause  some  surprise  to  central-station  engineers  and  others 
conversant  with  the  running  of  alternating-current  plant.  It 
will  doubtless  interest  your  readers  to  know  that  your  views  on 
the  subject  are  not  borne  out  by  the  experience  of  the  running 
of  at  least  one  central  station. 

At  the  Worcester  Corporation  Electricity  Works  the  alter- 
nators have  been  daily  and  regularly  run  in  parallel  since  the 
opening  day.  We  work  under  various  conditions  of  driving — 
with  steam  or  water  power,  or  a  combination  of  the  two.  There 
has  never  been  the  slightest  difficulty  as  regards  parallel 
running.  The  machines  work  perfectly  in  parallel. — -Yours,  &c., 
S.  A.  Mahood  (Resident  Engineer) 

Worcester,  February  20,  1895. 


TO    THE    EDITOR   OF    THE    ELECTRICIAN. 

Sir  :  Your  remarks  as  to  the  abolishing  of  the  gas  plant  at 
Coatbridge,  in  consequence  of  the  impossibility  of  running  the 
alternators  in  parallel,  lead  me  to  enclose  you  particulars  of  a 
method  I  proposed  some  little  time  ago  for  entirely  getting 
over  all  difficulty  in  regard  to  parallel  running,  and  at  the 
same  time  introducing  the  very  great  advantages  that  any 
engine  can  drive  any  alternator,  and  that  a  fresh  engine  can 
at  any  time  be  brought  up  to  speed,  and  started  without 
delay  and  without  a  self-starter.  I  may  point  out  that,  instead 
of  the  three  pulleys  shown  in  the  sketch,  one  pulley  would 
suffice  if  arranged  so  as  to  run  loose  or  be  clutched  to  either 


3D 


SSL: 


J=ZZ. 


shaft  at  will.  This  would  allow  of  rope-driving.  In  the  illus- 
tration A  is  the  hollow  shaft  of  the  alternator  running  in 
bearings  BB;  C  is  the  central  shaft  running  in  bearings  D  D ; 
E  is  a  claw-clutch  for  connecting  the  shafts  A  and  C ;  and  F  is 
a  similar  clutch  for  joining  together  two  lengths  of  shaft  C  ; 
G  H  J  are  three  pulleys,  G  being  on  the  shaft  A,  and  J  on  the 
shaft  C,  while  H  runs  loosely  between  them. — Yours,  &c. 
60,  Castle-street,  Liverpool,  Feb.  19,  1895.     W.  S.  Boult. 


THE  KENSINGTON  COURT  FIRE. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  While  much  appreciating  the  reference  to  my  name  in 
your  graphic  account  of  the  Kensington-court  fire,  I  desire  in 
justice  to  state  that  I  consider  that  it  should  not  have  received 
any  more  prominence  than  those  of  several  others  who  happened 
to  be  present,  and  whose  identity  is  unknown  to  me,  and  I  am 
much  pleased  to  note  that  the  conspicuous  gallantry  of  two  of 
the  firemen  has  been  officially  recognised.  — Yours,  <fec, 

Morgan  I.  M.  Williams. 

39,  Victoria-street,  S.W.,  February  20,  1895. 


LEGAL    INTELLIGENCE. 


Cassell  Gold  Extracting  Company  (Limited)  v.  Cyanide  Gold 
Recovery  Syndicate  (Limited). 

In  tlie  Curt  of  Appeal,  before  Lord  Halsbury  and  Lords  Justices  Lind- 
ley  and  Smith,  tliis  action  has  been  heard,  and  ha-  occupied  the  Court  the 
whole  of  the  week.  The  plaintiffs  claim  that  the  defendants  have  in- 
fringed the  McArthur- Forrest  patent  righti,  of  which  they  are  the 
owners.  In  November  last  Mr.  Justice  Homer  gave  his  judgment  for  the 
defendants,      i.gains(  this  decision  the  plaintiffs  now  appealed. 

sir  RICHARD  WEBSTER,  for  the  plaintiffs,  said  that  the  question  at 
issue  was  of  immense  commercial  importance,  and  submitted  that  Mr.  Justice 
Homer  had  not  sufficiently  applied  the  principle  of  law  as  laid  down  by 
the  House  of  Lords  and  by  the  Court  of  Appeal,  namely,  that  in  order  to 
destroy  and  invalidate  a  patent,  you  must  get  out  of  the  prior  anticipations 
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such  practical  knowledge  as  would  enable  an  ordinary  skilled  workman  to 
earn  >>ut  the  process  described  in  the  patentee's  specification.  The 
plaintiffs'  patent  was  of  the  highest  utility,  and  yet  it  was  said  that  the 
knowledge  was  as  old  as  the  days  of  Faraday,  and  that  the  fact  that  there 
was  such  knowledge  was  sufficient  to  invalidate  the  patent.  The  process 
claimed  by  the  plaint  ill's  was  the  recovery  of  gold  from  tailings  or  waste  which 
for  centuries  had  been  allowed  togo  free.  The  amount  of  gold  so  allowed 
to  go  to  waste  was  small  in  percentage,  but  very  large  in  bulk,  and  some 
idea  of  the  value  of  gold  to  be  recovered  from  tailings  might  be  obtained  from 
the  fact  that,  since  1887.  by  the  employment  of  the  plaintiffs'  process,  from 
£1.000.000  to  £2,000,000  sterling  of  gold  had  been  recovered.  There  was 
long  ago  the  fundamental  knowledge  that  gold  could  be  recovered  by  means 
of  cyanide  of  potassium,  but  that  knowledge  was  never  put  to  practical  use. 
Cvanide  of  potassium  had  a  dissolving  action  upon  gold,  upon  the  precipi- 
tate of  gold,  and  upon  gold  leaf.  That  knowledge  was  old,  but  had  not 
been  turned  to  useful  commercial  purposes  until  the  plaintiff  company 
turned  it  to  account.  The  whole  of  the  anticipation  suggested  by  the 
defendants  was  a  mere  paper  anticipation. 

Lord  HALSBURY  :  I  thought  that  aqua  regia  was  the  strongest  dis- 
solvent of  gold  ? 

Sir  R,  WEBSTER  :  Certainly  ;  but  aqua  regia  is  a  combination,  and  if 
triad  on  the  ore  would  fail,  because  it  would  be  found  that  it  acted  also  on 
the  other  metals — that  was  the  great  disadvantage  of  the  combination. 
All  that  was  wanted  was  to  get  the  gold,  and  for  that  purpose  a  solution, 
but  only  a  weak  solution,  was  wanted.  Gold  was  previously  extracted  by 
two  processes  known  as  the  amalgamation  and  the  chlorinatiou  processes. 
He  relied  very  much  on  the  evidence  of  Mr.  McArthur,  the  patentee,  for 
showing  the  state  of  knowledge  at  the  date  of  the  patent.  Mr.  McArthur 
stated  that  he  experimented  three  times  over  with  ores  brought  from 
different  mines  in  various  parts  of  the  world  before  he  learnt  what  was 
the  action  of  cyanide  of  potassium  for  gold  extracting.  He  found  that  in 
each  of  the  three  cases  extraction  was  commercially  complete,  and  he  had 
no  knowledge  that  cyanide  of  potassium  could  be  applied  as  he  subse- 
quently applied  it.  He  also  experimented  with  regard  to  the  strength 
of  the  solution,  and  found  that,  with  a  strength  of  1  per  cent,  within  a 
working  margin,  he  got  the  best  results.  This  weak  solution  of  1  per 
cent,  had  a  selective  action  with  the  extraction  ef  gold,  and  as  the 
solution  became  stronger  the  selective  action  became  impaired.  With 
regard  to  the  Pielsticker  process,  it  was  unfair  to  the  patentee  to 
say  that  his  invention  was  not  new  because  of  the  laboratory  knowledge 
that  cyanide  of  potassium  had  some  solvent  action.  Infringement  was  not 
disputed  by  the  defendants.  In  the  action  before  Mr.  Justice  Romer,  at 
the  end  of  the  plaintiffs'  case,  and  after  the  evidence  of  Lord  Kelvin 
and  others,  the  plaintiff  offered  at  once,  at  the  suggestion  of  the  learned 
judge,  to  have  further  experiments  made  with  the  defendants'  process. 
The  only  defence  for  a  long  time  was  the  alleged  anticipations.  The 
defendants'  process  was  brought  out  by  Mr.  Pielsticker,  who  came  to 
England  for  that  purpose,  and  published  opinions  that  his  process  was 
not  an  infringement.  Although  the  process  was  to  some  extent  worked 
in  secret,  the  plaintiffs  managed  to  obtain  some  information  about  it.  Mr. 
Pielsticker  used  practically  the  same  strength  of  cyanide  of  potassium  as  the 
plaintiffs  did  to  dissolve  the  gold.  He  then  ran  the  liquid  off  from 
the  tank  into  another  tank,  and  in  that  other  tank  he  redeposited 
the  gold  by  electricity  on  iron,  and  then  got  the  gold  off.  But, 
in  addition  to  this,  Mr.  Pielsticker  sent  an  electric  current  through 
the  bath,  and  this  was  supposed  to  be  a  distinction.  This,  if  established, 
might  have  given  a  different  aspect  to  the  case.  The  defendant  said  "  It 
was  an  error  to  suppose  that  they  were  using  cyanide  of  potassium  in  order 
to  dissolve  gold  out  of  the  ore.  What  they  were  doing  was  this  :  They  had 
got  an  anode  below  ami  a  cathode  at  the  top  and  were  sending  an 
electric  current  through  the  bath  in  which  they  put  the  crushed  ore,  which 
is  then  stirred  about  with  a  solution  of  cyanide  of  potassium.  The  result 
is  that  muddy  water  goes  into  the  box  and  the  liquid  comes  into  the  tank 
where  it  was  deposited  by  electricity,  ami  the  gold  was  got  off."  The 
defendants'  rase  came  to  this  that  they  were  not  operating  by  cyanide  of 
potassium  at  all,  but  were  carrying  on  an  electrical  separation,  which  was 
thedevelopment  of  an  old  patent  by  Rae.  If  this  distinction  had  been  made 
out,  and  had  not  been  contradicted,  it  would  have  been  a  very  substantial 
point  of  attack  ;  but  it  had  not  been  made  out.  The  defendants  were 
working  their  process  by  cyanide  of  potassium  plus  electricity,  and  Lord 
Kelvin  and   others   who   had   made  experiments   had   stated    that  in  the 

:i       there  could  be  no  electrical  action.     It  was  shown  that  identically 

the  same  amount  of  action  went  on  if  cyanide  of  potassium  were  used, 
with  electricity  or  without  it ;  so  that  the  use  of  electricity  did  not  alter 
the  question  of  infringement.  No  one  denied  that  gold  could  be  got  out 
of  this  solution  by  electricity,  and  all  that  the  defendants  were  doing 
Was  to  apply  an  old  and  well  known  process  of  re-depositing  out 
oi  olution  bj  the  old  process  of  chemical  deposition  on  plates  of 
metal  put  in  the  bath.  The  plaintiffs'  patent  was  for  obtaining 
a  solution  of  gold  from  m-e  b\  an  improvement  in  the  /in.  method. 
\      to    Simp  "ii         p.i  dilation,  on  which    so   much    reliance  was  placed    by 

the  defendants,  tl nlj  evidenci    given  bj  them   that   Simpson's  would 

act  was  one  experiment,  whereby  one  thousandth  part  of  a  grain  was  got 

from   tw all   pieces  of  ore.     Whether  that  was  an  extraction  of  com* 

ralue  oi  noi  he  could  noi  say.  The  plaintiffs  specification  was 
taken   out   in   L886,  and   had   been  in     '  nrui  n  n-  iii   Sonih   Africa    and 

although    the    loyalties    paid    had    B iinl.-.l    to    an    enormous    sum    there 

had    been   i vidence    adduced    with    the    purpose   of    showing    that 

Simpson's   patent    had   been    or    could   be   used.      It    cdtald   noi    be   of 

utility,    becau  e     Ll     was     ahsolutelj     impossible     to     precipitate    gold 

on    zinc,   or   under    the   conditions   named   in   the   specification.     That 

Simpson's  patent   was  not  an  anticipation  within   the  principle 

wn  bj  the  House  of  Lords,  Simpson  had  written  down  what  he 
though!  pointed  t(    the  facl  that   cj  fe  of  potassium  and  carbonate  ol 

ii  .i  uld  be  u  ed  commercially  as  a  solvent  .  but  there 


lutely  no  evidence  of  its  use  in  any  part  of  the  world,  and  they  were  there- 
fore face  to  face  with  the  question  whether  any  useful  patent  or  discovery 
had  beeu  invalidated  by  a  mere  paper  anticipation. 

Lord  HALSBURY  :  I  think  it  may  be  said  with  reference  to  chemical 
patentB  that  the  exact  directions  contained  in  the  specifications  are  most 
important,  because  even  a  very  small  difference  may  determine  the  success- 
or non-success  of  the  patent. 

Sir  RICHARD  WEBSTER  was  grateful  for  the  observation,  because  in 
this  case  the  plaintiffs'  patent  could  commercially  treat  2dwt.  of  gold  to 
the  ton,  valued  at  9s.  Simpson  put  gold  in  the  same  category  as  the  baser 
metals.  As  to  the  treatment  of  Australian  ores,  from  beginning  to  end  no- 
suggestion  has  ever  been  made  that  prior  to  the  McArthur- Forrest  patent, 
of  which  the  plaintiffs  were  the  owners,  any  process  had  ever  been  commer- 
cially applied  or  used  in  Australia.  There  were  instances  of  laboratory 
experiments  in  1884  and  1885. but  they  failed,  and  there'was  no  commercial 
use  in  Australia  until  long  after  the  date  of  the  plaintiffs'  patent. 

Sir  EDWARD  CLARKE  (for  the  defendants)  :  We  say  the  cyanide  pro- 
cess was  applied  in  Australia  in  1884-5 — prior  to  the  plaintiff's  patent. 
The  ores  were  such  that  the  process  failed  to  deal  with  them  satisfactorily 
from  a  commercial  point  of  view.  The  prooess  is,  however,  applicable  to 
South  African  ores. 

Sir  RICHARD  WEBSTER:  Taking  Simpson's  patent  no  one  pretended 
that  as  described  in  the  specification  it  would  work.  The  argument  was 
that  any  person  conversant  with  the  subject  taking  Simpson's  specifica- 
tion would  do  precisely  what  the  plaintiff'  had  done,  but  the  fact  remained 
that  no  one  had  done  what  the  plaintiff  had  succeeded  in  doing,  and  he 
was,  therefore,  entitled  to  the  merit  of  his  invention.  The  short  answer 
to  the  defence  that  Simpson's  was  an  anticipation  was  that  the  defendant* 
themselves  were  not  using  Simpson's  patent,  which,  in  fact,  was  simply 
an  abandoned  experiment.  The  problem  in  1884  was  not  merely  dissolv- 
ing gold  in  ore  ;  if  that  had  beeu  so  any  experienced  chemist  or  assayist 
would  have  solved  it.  The  problem  was  to  recover  the  gold  in  the  shape 
of  metallic  gold  as  it  came  away  with  the  sludge,  just  in  the  same  way  as 
the  silver  plater  obtained  his  silver  from  a  solution.  This  problem  was 
solved  by  the  plaintiff  with  such  good  commercial  results  that  2dwt.  of 
gold,  worth  9s.,  were  recovered  from  a  ton  of  ore.  Mr.  MacArthur  did  not 
use  electricity  or  any  substitute,  which  both  Rae  and  Simpson  believed  to- 
be  absolutely  necessary. 

Mr.  FLETCHER  MOULTON  (also  for  the  plaintiffs)  :  With  regard  to- 
Simpson's  specification,  the  real  questiou  was,  was  it  practical  and  would 
it  work?  The  answer  was  that  it  was  neither  the  one  nor  the  other. 
Persons  might  have  gone  on  experimenting  with  Simpson's  process  down 
to  the  present  day,  and  failing  without  knowing  why,  unless  they  did 
something,  which  McArthur  did,  and  so  produced  a  new  invention.  If 
Simpson's  process  was  an  anticipation,  how  was  it  that  no  one  had  adopted 
it,  and  so  saved  the  royalties  ? 

Sir  EDWARD  CLARKE  supported  the  decision  of  the  Court  below,, 
and  hoped  to  be  able  to  convince  their  Lordships  that  the  judgment  was 
right  both  in  law  and  fact.  In  one  respect  the  utility  of  the  plaintiffs' 
patent  was  not  denied,  for  no  one  doubted  now  that  the  use  of  cyanide  of 
potassium  in  extracting  gold  from  a  solution  or  tailings  or  finely  powdered 
ore  was  very  useful  ;  but  a  great  deal  was  left  to  individual  judgment  and 
experience  to  decide  what  strength  the  cyanogen  should  be  in  order  to 
obtain  the  desired  result.  The  claim  made  by  the  plaintiffs  was  for  any 
solution  containing  cyanogen,  or  any  cyanide  soluble  in  water  (such  as, 
cyauide  of  potassium),  or  any  other  substance  or  compound  containing  or 
yielding  cyanogen.  There  was  no  application  of  machinery,  or  device,  or 
scheme  of  any  kind  required.  All  that  was  needed  was  to  pour  the 
solution  on  the  ore,  stir  it  about  or  not,  and  let  the  solution  do  its 
work.  The  patent  was  not  to  be  tested  by  its  practical,  commercial,  or 
industrial  success,  and  yet  it  was  on  these  grounds  that  the  plaintiffs' 
claims  were  principally  based.  At  the  date  of  the  plaintiffs'  patent  (1885) 
it  was  well  known  that  a  solution  of  cyanide  of  potassium  would  solve  gold 
in  a  fine  state,  and  that  the  finer  the  gold  the  more  speedy  the  process,  and 
in  1867  Rae  took  out  his  patent  in  thel'nited  States  for  the  extraction  of  gold 
from  powdered  ore,  and  in  1884  Simpson  took  out  his  patent  for  the  same 
purpose,  also  in  the  United  States  :  and  it  was  knowledge  common  to- 
scientific  men  in  1885  that  cyanide  of  potassium  was  the  solvent  of  fine 
gold,  there  was  not  much  invention  on  his  part  in  applying  such  knowledge. 
The  evidence  given  at  the  trial  of  the  action  showed  that  Prof.  Faraday 
published  in  his  works  some  of  the  results  which  weak  solutions  of  cyanide 
of  potassium  had  on  finely  powdered  gold.  The  plaintiffs  originally  set  up 
a  true  selective  action  :  but  that  was  apparently  abandoned  in  the  court 
below,  and  now  a  very  different  kind  of  action  was  set  up.  Prof.  Dewar, 
Prof.  Austin,  Prof.  Crookes,  and  Lord  Kelvin  all  said  that  they  had  not 
tried  experiments  ;  but  it  was  a  matter  of  abstract  knowledge  that  a 
strong  solution  would  dissolve  in  a  different  order  to  a  weak  solution.  A 
weak  solution  would  attack  gold  and  silver  firsl  ;  a  strong  solution  would 
attack  the  iron  and  copper  compounds  and  sulphides,  and  so  protect  the 
at  i.i.  I.  .Hi  the  gold.  That  being  .-...  the  selective  action  won  1.1  be  quite  the 
..(her  way, 

Lord  HALSBUKY:  A  strong  solution  would  bring  out  all  the  baser 
metals,  and  the  effect  of  that  would  be  to  prevent  the  gold  being 
dissolved. 

Sir  E.  CLARKE:  A  strong  solution,  according  to  Prof,  Crookes,  would 
not   attack   the  gold  simultaneously,  and  the  sulphide-iron   lurfaoe  would 

piovrni  tl hi  being  ho  readily  attacked.     The    plaintiff's   patent    would 

be    had    if    all    he    had    to    do    was    (o    ascertain    the   degree   o!   strength    tO 

I...  employed  to  bring  gold  int..  solution  from  the  powdered  orw 
there  was  e  known  law  and  a  known  solves! 

Lord  HA.LSB1  EV5  u  noi  that  assertion  a  little  too  broad'  Take 
gunpowder.  Ii  is  known  that  sulphur,  saltpetre  and  charcoal  make 
gunpowder.  Sural]  the  man  who  discovered  the  proportion  of  the  different 
quantities  which  produce  the  mo  I  ■  Hei  tive  explosive  would  be  entitled  to 
protei  t  in  ■  disi  overj  bj  a  patent. 
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Sir  E.  CLARKE  :  Gunpowder  is  a  compound  ;  but  here  the  only  ques- 
tion is  one  of  the  degree  of  strength.  A  man  reduces  the  strength  of  his 
solution  by  the  addition  of  water,  and  when  lie  arrives  at  a  satisfactory 
result  he  takes  out  a  patent  ;  and  can  it  be  suggested  that,  having  before 
him  the  operation  of  a  known  law  and  of  a  known  solvent,  his  patent 
would  be  good  !  Prof.  Crookea  says  it  was  known  that  a  strong  solution 
would  act  differently  to  a  weak  solution,  which  is  simply  as  much  as  to 
say  that  a  great  heat  would  have  a  different  effect  than  a  small  heat. 

Lord  Justice  LINDLEY  :  l'roiessor  < 'mokes  said  in  his  evidence  that 
until  a  few  years  ago  he  was  not  aware  of  the  solvent  action  of  cyanide  of 
potassium  on  ores. 

Sir  E.  CLARKE  :  Up  to  1876,  when  Rae's  patent  was  taken  out  in  the 
United  States,  we  had  no  specific  mention  in  literature  of  the  application 
of  this  solution  to  ore.  This  patent  was  claimed  as  an  anticipation  of 
McArthur's  patent,  because  it  made  known  that  gold  ore  could  be  solved 
<by  a  solution  of  cyanide  of  potassium,  and  then  extracted  pure  by  means 
of  an  electric  current,  the  learned  counsel  admitted  that  the  electric  current 
which  formed  part  of  the  defendants'  process  was  not  necessary,  and  that 
that  part  of  the  case  was  abandoned  in  the  court  below,  the  defendants 
paying  the  costs  incurred  in  consequence  of  their  having  set  it  up  as  the 
material  defence.  The  great  objection  taken  by  the  plaintiffs  to  this 
patent  was  that  it  was  an  electrical  process  ;  but  that  objection  did  not 
apply  to  Simpson's,  into  which  electricity  did  not  enter.  Simpson's 
specification  claimed  to  be  a  new  process  for  separating  gold  and  silver 
from  their  ores  by  subjecting  the  crushed  or  powdered  ores  to  a  solution 
of  cyanide  of  potassium  and  carbonate  of  ammonia,  and  then  precipitating  it. 

Mr.  NEVILLE,  Q.C.  (also  for  the  defence):  The  plaintiffs  must  take 
their  patent  for  one  of  two  things — either  for  the  extraction  of  gold  ore 
by  a  solution  containing  cyanogen,  or,  secondly,  for  a  dilute  solution  of 
cyanogen  containing  mixtures.  In  the  first  place,  there  was  clearly  antici- 
pation, for  it  was  well  known  that  a  solution  containing  cyanogen  would 
extract  gold  from  ore  ;  and  in  the  second  place,  the  patent  failed  because 
the  patentee  did  not  show  the  selective  action  of  a  dilute  solution.  If  the 
plaintiffs  succeeded,  then  they  would  take  away  from  the  public  the  right  of 
using  cyanogen  in  any  form  for  extracting  gold  out  of  ores,  and  this  would 
give  them  a  monopoly  of  a  very  important  and  far-reaching  character.  It 
had  been  frequently  asked  during  this  action  whether  there  had  been  any 
attempt  in  this  country  to  carry  out  the  extraction  of  gold  by  cyanogen 
solutions  commercially.  The  answer  was  "  No,"  and  for  a  very  good 
reason,  for,  with  the  exception  of  Mr.  Pritchard  Morgan's  mining  efforts  in 
Wales,  there  was  no  gold  industry  in  England. 

The  case  was  continued  yesterday  (Thursday). 


Youngs  v.  Morris  and  Bastert. 

In  the  Court  of  Appeal  on  Wednesday  the  Master  of  the  Rolls  and  Lord 
-Justices  Lopes  and  Rigby  heard  an  appeal  from  the  decision  of  Mr.  Justice 
Charles  at  the  Birmingham  Assizes.  The  action  was  brought  by  Messrs. 
Youngs,  of  Birmingham,  against  Messrs.  Morris  and  Bastert,  of  London, 
for  infringement  of  the  patent  pulley-block  and  hoisting  tackle.  Mr. 
Justice  Charles  had  found  for  the  plaintiffs.  After  the  evidence  the 
Master  of  the  Rolls  said  that  he  came  to  the  conclusion  that,  as  the  plain- 
tiffs' patent  had  not  been  attacked  on  the  ground  of  want  of  invention,  and 
it  had  not  been  anticipated,  and  it  wa6  not  denied  that  it  was  proper 
subject  matter  for  a  patent,  that  the  defendants  had  infringed,  and  that 
the  appeal  must  be  dismissed  with  costs. — Mr.  Justice  Lopes  concurred. — 
Mr.  Justice  Rigby  differed. — Mi'.  Graham,  for  the  defendants,  said  this 
was  a  case  of  great  importance  to  them,  and  if  the  injunction  were  con- 
tinued it  would  greatly  restrict  their  business  pending  an  appeal  to  the 
House  of  Lords. — The  Court  said  the  injunction  would  not  be  enforced  if 
the  defendants  kept  an  account  of  the  machines  made  by  them  pending  an 
appeal. — A  stay  of  three  weeks  was  granted  upon  the  defendants  paying 
into  court  the  costs  of  the  action  below  and  of  the  appeal,  together  with 
security,  to  enable  them  to  consider  as  to  whether  they  would  appeal  to 
the  House  of  Lords. 


Glyn  v.  the  Planet  Electrical  Engineering  Company 
(Limited). 

In  the  Westminster  County  Court  on  Friday  last,  before  Judge  L.  Smith, 
an  action  was  brought  by  a  traveller  in  the  electrical  engineering  trade  to 
recover  commission  at  the  rate  of  7J  per  cent,  on  certain  orders  alleged  to 
have  been  obtained  by  him.  The  plaintiff  stated  that  he  was  formerly  in 
the  defendants'  employ  at  a  salary  of  £2  per  week,  and  a  small  commission 
on  all  orders  obtained,  but  this  arrangement  was  terminated,  and  it  was 
agreed  that  he  should  in  future  be  paid  a  commission  of  7J  per  cent,  on 
all  orders  introduced.  It  was  for  commission  under  this  arrangement  that 
the  action  was  now  brought.  The  defendants  stated  that  the  plaintiff  was 
only  to  have  5  per  cent,  commission,  and  claimed  that  he  was  not  entitled 
to  this  commission  until  they  had  received  payment  for  work  done  under 
orders  brought  in  by  him.  The  amount  due  on  the  basis  of  the  5  per  cent, 
was  £3.  9s.,  and  this  sum  had  been  paid  into  Court.  After  hearing  evi- 
dence His  Honour  said  he  was  satisfied  that  the  sum  paid  into  Court  was 
sufficient,  and  gave  judgment  for  the  defendants,  but  without  costs. 


BOOK   RECEIVED. 


"  Professional  Papers  of  the  Corps  of  Royal  Engineers."  Edited 
*by  Captain  C.  B.  Mayne.  Price  10s.  fid.  Royal  Engineers  Insti- 
tute Occasional  Papers,  Vol.  XX.  (Chatham  :  W.  and  J.  Mackay 
and  Co.     1894.) 


TRADE  NOTES  AND  NOTICES. 

[Nut  ires  for  insertion  under  the  about  heading  must  reach  theOffi.ce 
not  later  Hum  first  post  Thursday  morning.  New  Catalogues, 
Price  Lists,  and  similar  matter  should  be  sent  early  in  the  week.] 

NOW   READY. 

SPECIAL  NOTICE  -The  1896  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  Is 
NOW  READY.  In  addition  to  the  old  well  known  features  of  the  book, 
which  are  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is 
7s.  6d.,  post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Series  can 
be  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offices  : — 

The  Large-Sheet  Table,  giving  full  particulars  of  the  Electricity 
Supply  Stations  throughout  the  Kingdom,  presented  with  our  issue  of 
January  4th,  can  be  obtained  mounted  on  stout  board,  with  cord  for 
hanging.  Price:  Varnished,  3s.  fid.  ;  Unvarnished,  3s. — each  post  free. 
The  Map  showing  positions  of  Supply  Stations  is  mounted  on  the  back 
of  the  Table.  The  Coloured  Map  issued  with  the  Jan.  18th  number  and 
the  Electricity  Supply  Statistics  issued  with  the  Feb.  1st  number,  are  also 
mounted  on  some  copies,  and  the  price  of  these,  complete,  post  free,  is  5s. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  oook  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd.,  post 
free.    Prospectus  post  free. 

"Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  just  out,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  lis.). 

Laboratory  Notes  and  Forms. — With  the  above  title,  .we  are  pub- 
lishing a  set  of  Elementary  (ready)  and  Advanced  Exercises  (portion 
now  ready,  remainder  shortly)  for  use  in  Electrical  Engineering  classes. 
These  have  been  prepared  by  Dr.  J.  A.  Fleming,  and  will  be  found  of 
great  service  to  Teachers,  Demonstrators,  and  Students.  The  object  of 
this  series  is  the  sarving  of  the  time  of  the  teacher  and  his  assistants,  and  to 
serve  as  a  record  of  the  work  done  by  the  student.  A  full  prospectus  can 
be  obtained  post  free. 

"The  Art  of  Electrolytic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  fid.  post  free. 

"Electro-Chemistry." — This  useful  work,  by  Dr.  Gt.  Gore,  is  still  on 
sale,  the  price  being  2s.,  post  free. 

"The  Work  of  Hertz." — By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineering  Formula,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  6d. ).  Prospectus  on  application  to  the 
Publisher. 

"Drum  Armatures  and  Commutators." — By  Mr.  F.  Marten  Weymouth, 
is  also  ready  ;  price  7s.  (id.  (abroad  8s. ).     Prospectus  on  application. 

"The  Incandescent  Lamp  and  its  Manufactbbe." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  fid.  (abroad  8s.). 
Prospectus  on  application. 

"Practical  Notes  for  Electrical  Students." — By  Messrs.  A.  K. 
Kennelly  and  Wilkinson,  price  6s.  6d.,  post  free. 


Tenders  Invited. — The  Seaham  Parish  Council  require  tenders 
for  lighting  the  streets  and  roads  of  the  parish  with  gas  or  elec- 
tricity. Tenders  must  reach  the  Chairman  (the  Rev.  D.  W.  James) 
by  the  28th  inst. 

The  Electric  Light  Committee  of  the  Yarmouth  Town 

Council  have  accepted  the  offer  of  Messrs.  Crontpton  and  Co. 
(Limited)  to  supply  carbons  for  the  public  lamps  for  one  year  at 
£8.  17s.  per  thousand  pairs.  This  was  stated  to  be  a  large  reduc- 
tion on  the  prices  previously  paid. 

Tenders  Accepted. — The  Metropolitan  Asylums  Board  have 
accepted  the  tender  of  Messrs.  F.  and  B.  Benest,  of  Cromwell- 
grove,  West  Kensington-park,  London,  W.,  for  overhead  electric 
fire  alarm  wires  and  posts  between  the  Board  schools  at  Darenth, 
the  farm  buildings,  and  the  Oore  farm  hospital,  for  the  sum  of  £72, 
and  for  the  maintenance  of  the  electric  bell  system  throughout  the 
asylum,  schools,  and  pavilions  at  Darenth,  for  a  sum  of  £'75  per 
annum. 

Tenders  Received. — A  Committee  of  the  Edmonton  District 
Council  have  decided  to  recommend  the  acceptance  of  a  tender 
from  the  Consolidated  Telephone  Construction  and  Maintenance 
Company  (Limited)  for  the  supply  and  erection  of  tire  alarms. 

Appointment. — Mr.  Thomas  Cooper,  M.A.,  assistant  engineer 
to  the  Oxford  Electric  Company  (Limited),  has  been  appointed 
assistant  engineer  to  the  Regent's  Park  central  station  of  the  St. 
Pancras  Vestry,  at  a  salary  of  £156  per  annum. 
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PERSONAL. — Mr.  (ieorge  Duffitt,  for  some  years  connected  with 
the  Edison-Swan  Company,  has  been  appointed  by  Froggatt's  Elec- 
tric Lighting  Company  (Limited)  to  take  charge  of  the  lighting  of 
the  Glasgow  Corporation  tram  cars,  and  to  fit  up  a  charging  station 
at  Coplaw  Hill. 

Vacant  Appointment. — The  Cardiff  Corporation  have  decided 
to  advertise  for  a  practical  man  to  take  charge  of  the  electricity 
station  at  Canton  at  a  salary  of  £200  per  annum. 

Dissolutions  of  Partnership. — The  partnership  hitherto  exist- 
ing between  Messrs.  John  A.  Edmondson  and  Wilaon  Hartnell, 
and  carried  on  under  the  style  of  Wilson  Hartnell  and  Edmondson, 
Yolt  Works,  Leeds,  has  been  dissolved  by  mutual  consent.  The 
whole  of  the  works  have  been  taken  over  by  Mr.  Edmondson, 
and  will  in  future  be  carried  on  by  him  at  the  same  address,  the 
style  of  the  works  being  altered  to  the  Globe  Electrical  Works. 

Messrs.   Money  and  >Jash,  electrical  engineers,  of  19, 

Palace-gardens-mansions,  High-street,  Notting  Hill,  W.,  have 
dissolved  partnership. 

The   dissolution    of    the    partnership   between   Percy 

Rosling  and  F.  J.  A.  Matthews,  carrying  on  business  as  electrical 
and  mechanical  engineers,  at  Trafalgar  Works,  Trafalgar-street, 
Bradford,  and  Porter- street,  Hull,  is  gazetted.  Debts  will  be  paid 
by  P.  Rosling. 

Liquidations. — At  the  meetings  of  the  shareholders  of  the 
Electrolytic  Caustic  Soda  and  Chlorine  Trusts  (Limited),  held  on 
January  3rd  and  24th,  it  was  resolved  to  wind  up  the  Company 
voluntarily,  and  Mr.  R.  Vogan,  Walton  Lodge,  Surbiton,  was 
appointed  liquidator. 

Mr.  Justiee  Stirling  has  approved  of  the  appoint- 
ment of  Mr.  Claud  Scott,  secretary  of  the  Planet  Electrical  Engi- 
neering Company  (Limited),  as  receiver  and  manager.  The  plaintiffs 
in  the  action  in  which  the  appointment  was  asked  for  are  holders 
of  £2,500  Debentures  of  the  Company,  issued  on  the  usual  terms 
that  principal  becomes  due  and  payable  upon  default  of  payment 
of  interest.  The  Debentures  were  issued  in  1893,  the  interest 
being  payable  half-yearly,  but  no  interest  has  been  paid.  The 
Company  consented  to  the  application.  Mr.  Scott  is  not  to  act  as 
manager  longer  than  six  weeks  without  leave  of  the  judge  in 
chambers. 

The  final  meeting  for  the  reception  of  the  liquidators' 

report  in  connection  with  the  winding  up  of  the  Faure  Electric 
Accumulator  Company  (Limited)  is  to  be  held  at  14,  George-street, 
Mansion  House,  London,  E.C.,  on  March  18th,  at  noon.  It  will  be 
interesting  to  remember  that  the  undertaking  was  incorporated  on 
February  15,  1882,  with  a  capital  of  £1,000,000,  divided  into 
80,000  Ordinary  shares  of  £10  each,  and  200,000  Deferred  shares  of 
£1  each,  to  acquire  and  develop  certain  patents,  and  to  carry  on 
the  business  of  electricians,  mechanical  and  chemical  engineers, 
and  workers  of  and  dealers  in  electricity,  motive  power  and  light. 
The  last  return,  made  up  to  July  10,  1883,  and  filed  on  September 
8th  following,  showed  that  47,000  Ordinary  and  100,000  Deferred 
shares  were  taken  up.  The  resolution  for  voluntary  liquidation 
was  passed  on  July  10,  1884 — nearlv  eleven  vears  »»'>  ' 

Bankruptcy. — The  public  examination  of  Walter  Andreae,  lately 
tradingat  132,  Hurlingham-road,  Fulham,and  62,  Vauxhall  Bridge- 
road,  London,  as  an  electrical  engineer,  is  to  be  held  at  the  Bank- 
ruptcy Court,  on  March  0th,  at  11:30. 

The  first  meeting  of  creditors  of  Joseph  Torr  Todman, 

of  Colombo,  lately  carrying  on  business  at  36,  Bermondsey-street, 
and  11,  Queen  Victoria-street,  London,  as  an  electrician,  is  to  be 
held  at  the  Bankruptcy  Court  on  April  26th,  at  11.  and  the  public 
examination  at  the  same  place  on  April  30th,  at  11:30. 

Tin,  TEL  ai  r< ".  ii  a  I'll.  On  the  opening  by  the  Prince  of  Wales  of 
the  Royal  I'nited  Serrioe  Institution,  Whitehall,  London,  his 
Royal  Highness  took  part  in  some  experiments  with  Prof.  B. 
Gray's  Telautograph,  by  which  a  number  of  facsimiles  of  hand- 
writing were  produced. 

"A  Town  in  DARKNESS."  Owing  to  an  accident  at  the  gas 
works  at  Axiniimter,  a  result  of  tin  frost,  the  whole  town  was  in 
darkness  on  Sunday  last.  Evening  service  at  the  parish  church 
had  to  be  suspended.     <!as  journals,  please  copy. 

Simi  Bi  i  i    \  i  >  \i;  \  1 1     mi.  Ob»  i  MS',  [hi  lndjbsi  is  i  Lamps. — 

The  sand  Mast  process  is  in  almost  universal  use  for  obscuring  and 
decorating   lamp  and   gas    mucins   and   chimneys.      But  until  lately 

the  blast  has  beenfo I  too  powerful  for  practical  use  in  obscuring 

incandescent  bulbs.  Recently,  however,  the  objeotional  features 
in  the  use  ol  acid  for  tin*  purpose  compelled  Bome  of  tbo  lamp 
"  !  i  i    to  apply  in  the  Tilghman's  Sand  Blast  Company,  of  Shei 

field,  for  apparatus  todo  this  work.      The  matter  was  at  once  taken 

up,  and  the]  have  no*   pis I  upon  the  market  a  machine  fur  this 

purposi       Dhi    Frosted  surface  so  obtained  is,  as  we  have 
had  opportunities  oi  seeing,  free  bom  the  greasy  appearance  so 

.  iii.d  lamps.       In. m    ti\e   t..   ei-lil 


dozen  lamps  can  be  obscured  per  hour.  The  blast  is  created  by  a 
Sturtevant  or  Roots  blower,  the  power  required  being  about  i  h.p. 
The  operator  sits  with  his  eyes  to  the  window  and  his  arms  through 
the  holes  in  the  working  chamber  (see  illustration).      Inside  the 


chamber  there  is  an  arrangement  operated  by  the  hand,  to  support 
the  lamp  and  move  it  about  so  as  to  bring  all  parts  of  the  surface 
under  the  action  of  the  blast.  The  blast  is  upward,  and  the  sand 
after  doing  its  work  falls  back  into  the  hopper  and  is  used  again.    | 

Messrs.  Nalper  Bros,  and  Co. — The  accompanying  illustration 
shows  the  latest  pattern  of  Messrs.  Nalder  Bros,  and  Co.  's  ironclad 
gravity  ammeter,  the  older  forms   of  which  are,   no  doubt,   well 


known  to  our  readers.     Tins  form  of  instrument  is  now  made  in 

ii  .   for  both  continuous  and  alternating  currents,   for 

from  \  tn  upwards  of  2,000  amperes,  M  i  Nalder  Bros,  also 
manufacture  various  forms  and  Bices  of  ironclad  gravity  voltmeters, 
con  1 1  acted  on  the  same  prinoiple, 
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Tbleguai'H  Wikb  and  APPARATUS  Exports. — The  value  of  the 
exports  from  this  country  during  last  month  of  telegraph  wire  and 
apparatus  connected  with  the  erection  of  telegraphic  communica- 
tion showed  a  slight  falling  off  as  compared  with  the  proceding 
month,  when  the  value  was  £'41,152.  As  compared  with  the  corre- 
sponding month  of  last  year  January's  total  showed  an  increase  of 
nearly  100  per  cent.,  having  amounted  to  £35,193,  as  against  only 
£18,738  in  January,  1894.  That  there  is  nothing  like  the  activity 
in  the  trade  as  was  noticeable  two  years  ago  will  be  seen  from  the 
fact  that  the  exports  during  January,  1893,  reached  a  value  of 
£271,502. 

Wire  Catalog  ve. — Mr.  Fernand  Espir,  of  East  India-avenue, 
E.C.,  agent  in  this  country  for  Messrs.  Lazare  Weiller  and  Co,,  of 
Paris,  sends  us  a  "Practical  Handbook''  of  Messrs.  Lazare 
Weiller's  specialities.  The  works  at  Angouleme  produce  pure 
electrical  high-conductivity  copper,  in  ingots,  plates,  rods,  bars, 
and  rolled  rods  for  wire  drawing  ;  all  section*  of  drawn  electrolytic 
copper,  bars  and  rods  ;  plain  leads  for  use  in  telephone,  electric 
light,  traction,  and  power  transmission  work  ;  red  copper  wire  or 
rods  for  rivet*,  hooks,  bolts,  &c.  ;  overhead  line-holders,  brackets, 
porcelain  and  glass  insulators,  and  plant  required  in  electric  line 
work.  The  "  Handbook "  consists  of  a  number  of  tables  of 
diameters,  areas,  weights,  resistances,  <fcc,  and  a  few  illustra- 
tions are  given  of  tools  used  in  joint  making,  &c. 


Alverthorpe  (near  Wakefield). — The  Parish  Council  of  this 
village  decided  that  the  district  shall  be  lighted  by  either  gas  or 
electricity,  and  have  appointed  a  committee  to  formulate  a  scheme. 

Arizona. — A  correspondent  of  the  Mining  World  sends  an  in- 
teresting account  of  a  big  electrical  project  at  Barrier  Rocks,  on  the 
Colorado  river,  about  20  miles  above  Yuma,  Arizona.  The  scheme 
provides  for  the  erection  of  the  largest  electric  power  plant  in  the 
United  States,  and  it  is  intended  to  supply  power  to  about  500 
gold,  silver,  and  lead  mines  within  an  area  of  about  30  miles  ;  to 
snpply  a  large  area  of  placer  mines  with  water  with  which  to  wash 
out  the  gold  ;  and  to  pump  water  for  irrigation  purposes  for  more 
than  6,000,000  acres  of  rich  alluvial  lands  in  the  neighbourhood. 
A  1,000-kilowatt  machine,  "the  largest  ever  built  in  America,"  is 
to  be  used.  Electric  light  is  to  be  supplied  wherever  required.  It 
is  said  to  have  been  estimated  that  50,000-H.i*.  can  be  developed, 
and  that  within  two  years  after  the  completion  of  the  plant 
there  will  be  10,000  stamps  working  on  the  ore  from  the  mines 
within  25  miles  of  the  source  of  the  electric  current.  It  is  expected 
that  the  introduction  of  cheap  motive  power  will  open  up  one  of  the 
richest  mineral  and  fruit  regions  in  the  world. 

Bath. — The  local  authorities  do  not  seem  quite  easy  in  their 
minds  in  regard  to  the  application  to  the  Board  of  Trade  for  a  Pro- 
visional Electric  Lighting  Order.  At  the  last  meeting  of  the  City 
Council  it  was  stated  that  the  Board  of  Trade  had  been  "  informed 
informally,  but  not  officially,"  of  the  intention  of  the  Council  to 
apply  for  an  Order,  and  under  these  circumstances  the  Mayor  said 
that  the  Electric  Lighting  Committee  should  be  called  together  as 
soon  as  possible,  "  in  order  to  prevent  any  tumbling  between  two 
stools." 

Battersea  (London,  8.W.). — The  recommendation  of  the  Elec- 
trical Committee  of  the  "Vestry  that  £200  be  expended  in  obtain- 
ing expert  opinion  as  to  the  advisability  of  the  Vestry  undertaking 
the  electric  light  supply  for  the  district  has  been  approved. 

Bordeaux  Exhibition. — British  merchants  and  manufacturers 
do  not  seem  to  take  kindly  to  this  exhibition,  and  in  order  to 
induce  these  gentlemen  to  patronise  the  show  it  has  been  decided 
to  extend  the  date  for  applications  for  space  from  intending 
exhibitors  to  March  1st  next. 

Bradford. — The  report  of  the  Gas  Committee,  presented  to  the 
Town  Council  last  week,  contained  a  request  for  permission  to 
invite  tenders  for  two  new  engines  in  connection  with  the  electric 
supply  works.  Mr.  Dixon  pointed  out  that  the  works  were  now 
running  at  high  pressure,  and  it  was  important  that  the  additional 
motive  power  should  be  provided.  After  some  discussion,  it  being 
the  view  of  several  members  that  it  would  be  better  to  discuss  the 
type  of  engine  to  be  put  down,  the  request  was  withdrawn. 

Brentwood. — A  number  of  ratepayers  and  other  sufferers  from 
the  insufficient  supply  of  gas,  and  generally  through  the  exces- 
sive charges  made  for  the  same,  have  prepared  a  petition  which 
is  to  be  presented  to  the  Lighting  Inspectors  at  the  next  meet- 
ing of  the  Local  Authority,  asking  that  the  whole  parish  may 
now  be  lighted  by  electricity.  The  petition  states  that  in  the 
opinion  of  the  petitioners  the  whole  of  the  parish  roads  can  be 
lighted  by  electricity  at  a  smaller  cost  than  only  a  portion  of 
the  roads  are  now  lighted  by  gas. 

Brighton. — The  Lighting  Committee  of  the  Corporation  recom- 
mend the  extension  of  the  electric  lighting  works,  and  for  this 
purpose  propose  the  purchase,  for  t£700,  of  a  building  adjoining 
the  present  works  in  North-road.  The  addition  of  a  considerable 
number  of  street  lamps  has  been  approved. 


Cardiff.— With  regard  to  the  Cardiff  electric  lighting  scheme 
one  thing  is  noticeable- -the  local  press  appear  to  bo  particularly 
hostile.  A  canvass  has  been  made  of  various  districts  outside  the 
area  at  present  supplied,  but  a  universal  demand  for  the  electric 
light  has  not  been  shown  as  a  result.  The  figures  given  are  described 
as  disheartening.  The  majority  of  those  canvassed  are  naturally 
waiting  for  the  mains  to  be  brought  to  their  doors  ;  and  it  is  rea- 
sonable to  suppose  that  when  this  is  done  the  electric  current  will 
be  taken  in  this  district  as  in  many  others.  On  Sunday  and  Mon- 
day last  no  less  than  500  of  the  gas  lamps  were  extinguished  owine 
to  the  frost.  At  a  meeting  of  the  Lighting  and  Electrical  Committee 
of  the  Cardiff  Corporation  on  Tuesday  a  letter  was  read  from 
Principal  V.  Jones,  of  University  College,  stating  that  the  Tech- 
nical Instruction  Committee  of  that  College  had  appointed  a  depu- 
tation to  wait  upon  the  Lighting  and  Electrical  Committee  of  the 
Corporation  to  urge  :  (1)  The  feasibility  of  the  utilisation  of  the 
new  electrical  works  for  the  training  of  electrical  engineers  ;  (2) 
the  advisability  of  the  establishment  of  an  electrical  laboratory  for 
the  standardising  of  all  electrical  measuring  instruments  that  may 
be  in  the  town  ;  and  (3)  the  question  of  the  improvement  of  the 
lighting  outside  the  Stacey-road  Hall.  Principal  Jones  having 
stated  the  views  of  the  deputation  on  the  several  proposals,  it  was 
decided  that  the  consideration  of  the  first  two  should  be  adjourned 
to  a  future   date  to  enable  Councillor  Riches,   a  member  of  the 

Technical  Instruction  Committee,  to  be  present. In  the  Cardiff 

County  Court  on  Tuesday  a  claim  was  made  against  Messrs. 
J.  B.  Saunders  and  Co.,  electrical  engineers,  for  £12,  for 
commission  alleged  to  be  due  on  orders  obtained  for  that  firm 
by  Mr.  H.  G.  P.  Price.  Messrs.  Saunders  were  able  to  produce 
correspondence  which  clearly  proved  that  the  plaintiff  was  not 
entitled  to  the  commission,  and  judgment  was  given  for  the 
defendants  with  costs,  the  judge  stating  that  actions  for  commis- 
sion were  easily  brought  and  required  close  investigation. 

China. — The  success  of  Japan  in  her  struggle  with  China,  and 
the  restoration  of  Li  Hung  Chang  to  power,  are  considered  in  com- 
mercial circles  as  likely  to  have  far-reaching  results  as  regards  the 
future  of  railway  and  electrical  enterprise  in  China.  It  is  well 
known  that  the  efforts  of  the  great  Chinese  statesman  to  induce  his 
countrymen  to  look  favourably  upon  the  introduction  of  European 
methods  of  interior  transport  have  hitherto  met  with  little  success  ; 
but  his  return  to  power,  and  the  complete  success  of  the  Japanese 
arms,  will  place  the  question  of  the  establishment  of  railways  on 
quite  another  footing.  It  is  stated  that  Li  Hung  Chang's  plans  for 
opening  up  the  country  include  the  construction  of  more  than  3,000 
English  miles  of  railway,  radiating  from  Pekin.  With  the  con- 
struction of  railways  must  come  the  introduction  of  electric  light 
and  power,  and  the  present  is  undoubtedly  the  time  for  manu- 
facturing firms  to  bring  their  specialities  prominently  before  the 
officials  of  the  Eastern  Powers. 

Church  Lighting. — The  new  Catholic  Church  at  Felling  is  being, 
fitted  for  the  electric  light  by  Messrs.  Rowland  Barnett  and  Co., 
about  50  lamps  of  from  8  to  100  c.p.  being  used.  The  plant  in- 
cludes a  battery  of  accumulators. 

Commission  of  Sewers  (London). — At  the  meeting  of  the  Com- 
missioners on  Tuesday  last,  Mr.  Johnson  asked  whether  any  pro- 
gress had  been  made  with  regard  to  the  negotiations  with  the 
companies  on  the  question  of  the  use  of  the  telephone  tubes. 
Mr.  Barham  called  upon  the  Commission  to  use  the  greatest  care- 
lest  the  opportunity  of  securing  to  telephone  users  a  cheaper  rate 
than  that  at  present  demanded  should  be  lost.  It  rested  with  the 
Commission  to  see  that  the  people  of  London  were  not  worse  served' 
in  the  matter  of  telephones  than  those  in  the  provinces.  Mr. 
Johnson  further  argued  that  the  Commission  was  engaged  in  a 
visionary  pursuit  in  supposing  that  it  was  going  to  secure  a  reduc- 
tion in  the  cost  of  the  use  of  telephones  in  London.  The  Commis- 
sion was  appointed  to  watch  the  interests  of  ratepayers,  not  to 
study  those  of  telephone  users.  It  was  a  rotten  principle  that  the 
ratepayers  should  be  prevented  from  participating  in  benefits 
because  telephone  users  wanted  the  cost  of  telephones  reduced. 
The  speakers  were  reminded  that  the  matter  was  sub  jmlk<,  and, 
having  aired  their  views,  allowed  the  matter  to  drop. 

County  Council  Candidates. — Earl  Russell,  head  of  the  firm 
of  Russell  and  Co.,  electrical  engineers  and  contractors,  is  to  be  a- 
"Progressive"  candidate  at  the  forthcoming  London  County 
Council  election. 

Coventry. — The  Electric  Lighting  Committee  have  decided  that 
the  committee  room  and  the  electrician's  room  at  the  electricity 
works  shall  be  heated  electrically. 

Dewsbury. — Alderman  Robinson,  at  the  last  meeting  of  the 
Town  Council,  in  moving  the  adoption  of  the  minutes  of  the  Light- 
ing Committee,  remarked  on  the  fact  that  while  the  demand  for 
eleetric  current  had  considerably  increased,  the  consumption  of  gas 
also  showed  a  large  increase. 

Duiu.in  Tramways. — The  Directors  of  the  Dublin  United  Tram- 
ways Company,  as  stated  in  our  issue  of  January  25th,  have  re- 
cently examined  the  leading  systems  of  electrical  traction  on  the 
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Continent,  and  have  awarded  preference  to  the  overhead  wire 
system  for  their  line  to  Clontarf.  It  has  been  decided  to  ask  Mr. 
R.  Hammond  to  prepare  a  report  on  the  subject  of  the  best  system 
to  be  adopted  for  the  use  of  the  tramways  belonging  to  the  Com- 
pany in  the  City  of  Dublin. 

Edinburgh. — At  a  meeting  of  the  Town  Council  on  Tuesday 
Councillor  Douglas  asked  what  provision  was  being  made  for  the 
ventilation  of  the  electric  lighting  mains.  Councillor  Mackenzie 
stated  that  there  was  always  a  large  escape  of  gas,  and  if  that  gas 
collected  to  the  extent  of  9  or  10  per  cent,  in  the  boxes  which 
were  placed  at  intervals  for  the  purpose  of  allowing  the  mending  and 
pulling  through  of  cables,  a  very  serious  explosive  mixture  resulted, 
and  if  that  was  set  fire  to  an  explosion  occurred.  There  had  been 
an  attempt  made  on  the  part  of  gas  companies  in  various  places  to 
prove  that  electrolysis  in  the  mains,  which  meant  the  decomposi- 
tion of  the  water  into  its  constituents,  and,  these  constituent  gases 
uniting  again,  were  set  on  fire  by  electric  sparks.  But,  with  two 
exceptions,  in  the  case  of  the  explosions  that  had  taken  place, 
electrolysis  had  nothing  to  do  with  it.  All  the  explosions  had 
taken  place  from  lights  being  brought  in  contact  with  the  explosive 
mixture.  The  committee,  he  added,  were  giving  the  matter  full 
consideration. 

Electric  Clocks.— Messrs.  Stockall  &  Sons,  of  Clerkenwell- 
road,  London,  E.C.,  have  recently  put  down  their  system  of  electric 
clock  control  at  Woolwich  Dockyard.  Six  miles  of  wire  are  used 
for  connecting  the  numerous  clocks  in  the  yard,  and  periodical 
winding  and  differences  of  time  are  by  this  means  avoided.  We 
understand  that  Messrs.  Stockall  have  a  number  of  orders  on  hand 
for  their  system  for  public  buildings  in  this  country. 

Electricity  i>*  the  Theatre. — It  is  stated  that  the  work  on  the 
stage  usually  performed  by  the  band  of  scene-shifters  is  now  being 
automatically  performed  by  electricity  at  the  Munich  Opera  House. 
The  scenery  is  moved,  the  curtain  raised,  and  other  heavy  stage 
work  done  entirely  by  the  use  of  electrical  apparatus.  It  is  further 
stated  that  two  Parisian  managers  who  were  present  at  the  inaugural 
ceremony  approved  of  the  system. 

The  Fire  at  Kensington. — An  inquest  was  held  on  Saturday 
at  the  Westminster  Coroner's  Court  on  the  body  of  Kate  Eliza 
Holland,  the  daughter  of  Mr.  J.  Holland,  electrical  engineer,  who 
met  her  death  at  the  fire  which  occurred  last  week  at  the  Kensing- 
ton and  Knightsbridge  Company's  electric  lighting  station.  Mr. 
Holland,  who  was  foreman  of  the  engineers  at  the  station,  resided 
on  the  premises.  The  firemen  were  able  to  save  two  of  the 
children  ;  but  the  third,  owing  to  the  smoke,  they  were  unable  to 
rescue.  Superintendent  Chalkley  said  that  the  result  of  his 
examination  after  the  fire  was  that  the  conflagration  originated  in 
the  accumulator  room  ;  but  how  it  broke  out  there  was  nothing 
to  show. 

Hampstead  (London,  N.W.). — A  recommendation  in  the  last 
report  of  the  Lighting  Committee  of  the  Vestry  is  to  the  effect  that 
Messrs.  Siemens  Brothers  and  Co.  be  requested  to  keep  in  stock  a 
mile  of  each  kind  of  cable  used  for  the  lighting  of  the  district  for 
use  in  future  extensions,  the  Vestry  only  to  pay  for  so  much  as 
they  may  require  from  time  to  time.  In  reference  to  a  letter 
received  from  the  Vestry  of  Southwark,  asking  the  Hampstead 
Vestry  to  oppose  the  construction  of  transformer  stations  in  the 
main  thoroughfares  of  the  metropolis,  the  committee  recommend 
that  the  Southwark  Vestry  be  informed  that  the  Hampstead 
Vestry  are  entirely  opposed  to  the  views  expressed  in  the  letter. 
The  Committee  are  in  communication  with  the  Willesden  District 
Council  on  the  subject  of  lighting  the  High-road,  Kilburn,  by 
electricity,  and  have  instructed  the  engineer  to  prepare  a  specifica- 
tion for  an  installation  of  the  electric  light  for  the  town  clock,  for 
which  work  Messrs.  Verity  and  Sons,  F.  Taylor,  and  W.  Thompson 
are  invited  to  tender. 

HERTFORD.— The  Lighting  Committee  of  the  Town  Council  at 
the  last  meeting  of  that  body  announced  that  a  tender  had  been 
received  from  the  Brush  Company  for  a  complete  electric  lighting 
installation  for  the  town.  This  tender  has  not,  however,  received 
the  consideration  of  the  Committee. 

Islington  (London,  N.)  A  question  was  asked  at  the  last  meet- 
ing of  the  Vestry  as  t..  i lie  stops  taken  to  ventilate  the  electric 
lighting  mains  BOW  being  laid.  Mr.  S.  Lambert,  the  chairman  of 
the   Electric    Lighting  Committee,  Baid  that  Mr.   Albeit  (Jay,  their 

engineer,  had  had  several  interviews  with  Major  Cardew on  the  sub- 
ject, and  the  work  would  be  carried  out  entirely  with  his  recom- 
mendations. The  whole  of  the  conduits  would  be  connected  with 
(lie  hollow  lamp  columns  which  supply  the  street  lighting,  ami  lofl 
level  Ventilators  would  be  in  trod  need  into  the  conduits  at  intervals. 
The  ventilating  arrangements  were,  in  his  opinion,  far  more  com- 
plete than  those  provided  at  any  other  electric  lighting  concern  in 
London. 

■lur,.  It  i  naid  llial  nee  I  lie  est  abb  sin  i  nut  of  the  local  elec- 
tric light  company  at  lokio  in   INN",  no  lens    than    :il    similar  com 

have    been  started   in  Japan,   and  a   number  of   further 
applications  for  leave  to  establish  local  electric  supply  companies 

have  been  received  by  the  authorities. 


Lambeth  (London,  S.E.). — A  special  meeting  of  the  Vestry  was 
held  last  week  to  consider  the  electric  lighting  question,  at  which 
Mr.  J.  Williams  submitted  a  motion  that  the  Vestry  surrender  the 
Electric  Lighting  Order  to  a  private  company.  He  pointed  out  that 
the  question  had  arrived  at  a  stage  when  it  was  necessary  either  for 
the  Vestry  to  transfer  their  interest  in  the  Electric  Lighting  Order 
to  an  outside  body  or  to  carry  out  the  scheme  themselves.  It  was 
not  for  them  to  stand  in  the  way  of  the  adoption  of  electric  light  ; 
but  he,  for  one,  strongly  opposed  the  Vestry  themselves  proceeding 
with  the  scheme.  A  letter  was  read  from  Mr.  Sidney  Morse,  on 
behalf  of  the  County  of  London  Company,  offering  to  take  over  the 
Provisional  Order.  The  Company  offer  to  pay  the  Vestry  all  amounts 
at  present  expended  in  obtaining  the  Order,  and  to  consider  any 
reasonable  proposal  as  to  future  purchase  that  may  be  made.  Mr. 
G.  Holland  alleged  that  if  the  Vestry  lighted  the  streets  of 
the  district  by  electricity  it  would  mean  an  addition  of  3d. 
upon  the  lighting  rate  alone,  and  he  affirmed  that  there  was  no 
demand  for  the  electric  light  in  Lambeth.  Mr.  Hubbard  pointed 
out  that  22  corporations  were  now  supplying  the  electric  light,  and 
there  were  only  three  cases  in  whioh  it  did  not  pay.  Twenty-eight 
other  towns  were  now  constructing  their  own  works,  and  he  was  of 
opinion  that  it  was  the  Vestry's  duty  to  proceed  with  the  scheme, 
and  give  the  ratepayers  the  benefit  which  would  ultimately  accrue. 
After  some  further  discussion,  an  amendment  that  the  Vestry  pro- 
ceed to  the  next  business  was  carried,  the  proposer  objecting  to  the 
original  motion  on  the  ground  that  it  would  knock  the  whole  scheme 
on  the  head.  He  thought  it  would  be  better  for  them  to  shelve 
the  subject  for  the  present  rather  than  allow  a  private  company  to 
step  in.  The  discussion  was  held  by  "  candle-light,"  as  the  gas 
supply  to  the  Vestry  Hall  was  frozen. 

Lectures. — Mr.  A.  P.  Trotter's  second  lecture  to  the  pupils  and 
staff  of  Messrs.  Crompton  and  Co.,  at  Chelmsford,  was  upon  "  Royal 
Roads  to  Calculation."  A  considerable  number  of  calculating 
machines,  instruments,  and  slide-rules  were  shown.  The  mechanism 
of  the  Edmondson  and  Brunsviga  calculating  machines  were  ex- 
plained by  lantern  photographs,  showing  these  instruments  in 
various  stages  of  dissection.  Some  of  the  wide  capabilities  of  the 
Edmondson  machine  and  the  great  simplicity  and  durability  of  the 

Brunsviga  machine  were  demonstrated. Mr.  O.  W.  Fairall,  chief 

of  one  of  the  departments  of  the  Electric  Construction  Company 
at  Bushbury,  delivered  a  lecture  on  "Some  Applications  of 
Electricity  "  at  the  Trinity  Schoolroom.  Wolverhampton  last  week. 
A  number  of  illustrations  accompanied  the  lecture,  and  a  cordial 
vote  of  thanks  was  given  to  the  lecturer  at  the  conclusion. 

Liverpool. — A  meeting  of  the  Special  Lighting  Committee  of 
the  Corporation  was  held  on  Monday,  when  the  dispute  with  the 
gas  company  on  the  question  of  supplying  the  public  lamps  at  a 
lower  charge  than  that  now  made  was  discussed,  to  which  refer- 
ence is  made  below.  With  reference  to  the  negotiations  for  the 
acquisition  of  the  Liverpool  Electric  Supply  Company's  under- 
taking, it  was  stated  that  some  progress  had  been  made,  and  it  is 
probable  that  it  will  be  necessary  for  the  Corporation  to  engage 
the  services  of  an  electrical  expert.  A  conference  is  shortly  to  be 
held  between  the  Directors  of  the  Company  and  the  Committee. 
A  meeting  was  held  on  Tuesday  of  the  proprietors  of  the  local  gas 
company,  and,  in  moving  the  adoption  of  the  Directors'  report,  the 
chairman,  Mr.  E.  Lawrence,  said  that  he  considered  the  present 
position  of  the  gas  company  a  strong  one ;  and,  notwithstanding  the 
competition  of  the  electric  light,  they  were  holding  their  own  in 
every  way,  and  they  were  satisfied  that,  at  present  at  any  rate,  the 
shareholders  had  no  cause  for  anxiety.  With  reference  to  the 
negotiations  now  going  on  between  the  gas  company  and  the 
Corporation,  it  was  clear  that  some  of  the  new  members  of  that 
body  intended  to  make  themselves  heard  on  lighting  questions 
generally,  whether  in  connection  with  the  electric  light  or  gas 
lighting. 

London  County  Council. — In  reference  to  the  discussion  on 
the  transformer  chamber  question,  the  Highways  Committee  have 
reported  that,  with  regard  to  the  application  by  the  County  of 
London  Company  for  provisional  orders  for  Battersea,  Xewington, 
and  St.  Olave's  District,  the  following  clause  should  be  inserted  in 
the  I  >rdors  :  "  Provided  always  that  nothing  in  this  Order  shall  be 
held  to  authorise  the  undertakers  to  construct  in  or  under  the 
surface  of  any  public  street  or  place  chambers  or  receptacles  for 
transforming  apparatus,  of  greater  span  than  oft.  and  more  than 
2ft.  Gin.  in  depth."     The  report  was  adopted. 

Nkwcastlk-onT\  si  .  Messrs  Kowland  Harnett  and  Co.  are 
erecting  a  lighting  plant  at  New  Olympis  for  about  17o  lo  c.p.  and 
three  200-C.p.  incandescent*  and  several  arc  lights. 

NEWPORT  (MoN.). — The  Town  Council  have  decided  to  borrow 
£1,776  for  the  electric  lighting  of  the  Town  Hall,  Market,  Baths, 
Free  Library,  and  Museum. 

P0XX8MOI  Hi.  A  very  satisfactory  balance-sheet  has  been  pre 
sented    by   tho  Electric    Lighting   Committee    to  the   Corporation. 

An  actual  working  profit  is  shown  of  £1,614,  9s.  3d.,  aumoienl  to 

pay  a  ti  percent,  dividend  on  the  capital  outlay.  Of  course,  the 
supply  being  in  the  hands  of  the  Corporation,   provision  has  to  bo 
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made  for  the  repaynn  nt  of  borrowed  money  within  a  limited  period, 
together  with  interest,  and  thn  would  require  a  sum  nbout  £126  in 
excess  of  I  he  profit  shown  l>y  the  Committee.  The  result  is  c  m- 
Bidered   "  most  satisfactory  and  encouraging." 

SHREWSBURY. — The  Shropshire  Electric  Light  and  Power  Com- 
pany have  commenced  the  work  of  la\  ing  their  mains  in  the  public 
streets  of  Shrewsbury. 

SOUTHAMPTON. — The  blowing  of  the  organ  at  St.  Liurence 
Church  is  accomplished  by  an  electric  motor,  which  was  stinted 
last  week  for  the  first  lime,  and  was  found  to  answer  satisfactorily. 
Correal  is  obtained  from  tho  local  company's  mains.  It.  is  stated 
that  the  cost  is  rather  less  than  when  manual  power  was  used,  and 
that  the  sanitary  arrangements  are  much  improved,  as  the  air  now 
comes  from  the  church  instead  of  from  the  vaults  below. 

Soi  th  London. — The  frost  would  appear  to  have  been  especially 
severe  in  this  distiict.  In  many  places  the  gaspipes  have  frozen, 
and  several  districts  have  been  without  gas.  The  discussion  of  the 
electric  lighting  question  at  the  Lambeth  Vestry  took  place  under 
the  beam  of  the  farthing  dip,  as  no  gas  was  obtainable.  The 
members  of  the  Vestry  appear  to  have  been  seriously  affected  by 
the  eclipse  of  their  old  and  tried  friend,  and  accordingly  decided 
to  shehe  the  introduction  of  the  "new  illuminant"  till  "another 
day." 

Southport. — The  report  of  the  Electricity  Committee  was  dis- 
cussed at  the  last  meeting  of  the  Town  Council.  A  new  chimney 
is  required  at  the  electricity  works,  and  a  dispute  arose  as  to  the 
acceptance  of  the  lowest  tender  for  the  work  required.  The  Com- 
mittee recommended  the  acceptance  of  a  tender  £138  above  the 
lowest,  and  a  long  discussion  arose  as  to  whether  the  Com- 
mittee's selection  should  be  agreed  to.  The  importance  of  the 
matter  rests  in  the  necessity  for  provision  being  made  for  an 
extension  of  the  works  to  meet  the  increased  demand  for  current. 
It  was  stated  during  the  discussion  that  already  current  equal 
to  4,935  8-c.  p.  incandescents  is  being  supplied,  and  applications 
for  1,458  additional  8-c  p.  lamps  have  been  received.  These  would 
require  current  in  excess  of  the  safe  working  of  the  Council's 
present  plant.  It  was,  therefore,  urgent  that  the  question  of  the 
tenders  under  consideration  should  be  settled.  The  point  as  to 
whether  the  advertisement  inviting  the  tenders  contained  a  stipula- 
tion that  the  Council  would  not  necessarily  accept  the  lowest  tender 
elicited  the  fact  that  no  such  stipulation  was  inserted,  and  the 
town  clerk,  Mr.  J.  D.  Williams,  decided  that  this  was  not  essential. 
The  report  of  the  Ehctricity  Committee  was  subsequently  adopted 
with  the  excepti<  n  of  a  clause  referring  to  a  tender  for  extensions 
to  the  boiler  and  engine  house,  which  was  referred  to  the  General 
Purposes  Committee. 

St.  Pancras  (London,  N.  W.) — After  considerable  discussion,  the 
Electricity  Committee  of  the  Vestry  have  decided  that  for  the  pre- 
sent it  is  inadvisable  to  abolish  the  rent  charge  for  electric  meters. 
Stores  Lighting. — Messrs.  Rowland  Burnett  and  Co.  (Limited), 
of  Newcastle-on-Tyne,  who  some  time  ago  supplied  a  small  installa- 
tion to  the  Silksworth  branch  of  the  Ryehopo  and  Silksworth 
Co-operative  Society,  have  now  received  an  order  for  a  large  plant 
for  the  headquarters  at  Ryehop-.  The  installation  will  consist  of 
about  270  incandescents  and  two  arcs. 

Southend. — The  gas  at  this  Essex  seaport  is  described  as  a 
disgrace  to  the  town,  and  Mr.  Councillor  Bowmaker  seeks  a 
remedy  in  the  electric  light.  At  the  last  meeting  of  the  Town 
Council  he  moved  for  a  special  committee  to  consider  a  report 
upon  the  electric  lighting  question  generally,  and  the  motion  was 
agreed  to. 

T.w.nton.—  The  Elecric  Lighting  Committee  have  decided  to 
allow  discounts  varying  from  5  to  20  per  cent,  upon  electric  Ight- 
ing  accounts,  these  abatements  to  commence  with  the  accounts 
rendered  to  December  last. 

Wakefield. — The  Electric  L'ght  Committee's  repoit  to  the  City 
Council  was  to  the  effect  that  deputations  had  visited  the  electric 
lighting  works  at  Dewsbury,  Leeds,  and  Burton-on-Trent,  for  the 
purpose  of  gaining  information.  At  each  place  the  deputation  made 
inquiries  of  consumers  as  to  the  cost  and  efficiency  of  the  lighting, 
the  result  being  that  in  some  cases  the  cost  was  stated  to  be  nearly 
double  that  of  gas,  and  in  others  not  so  much.  It  was,  however, 
admitted  in  all  cases  that  a  very  great  saving  had  been  effectid  in 
damage  to  goods,  and  a  much  better  light  had  been  obtained  ;  and 
nowhere  were  the  deputation  informed  that  consumers  would  care 
to  give  up  the  electric  light,  even  where  the  c<st  was  said 
to  be  more  than  double  that  of  gas.  Information  had  also 
been  obtained  from  Bolton,  Blackpool,  Lancaster,  Oldham,  Hud 
derstield  and  Whitehaven,  and  the  result  of  the  inquiries  was  that 
the  members  of  the  deputation  were  all  convinced  that  the  Corpo- 
ration should  at  once  proceed  to  construct  works.  The  Committee 
had  discussed  the  matter  with  R.  Hammond,  who  (as  stated  in  our 
last  issue)  has  been  instructed  to  prepare  a  specification  of  works 
and  to  lay  the  fame  before  a  future  meeting  of  the  Committee. 
Mr.   Councillor  Lee,  the  Chairman  of  the  Committee,  said  the 


more  they  looked  into  the  matter  the  more  they  wero  convinced  "f 
the  necessity  and  prudence  of  proceeding  with  the  electric  lighting 
scheme  at  once. 

Whitehaven.— Attention  was  called  at  the  last  Town  Council 
meeting  to  the  long  hours  worked  by  the  men  employed  at  the  Cor- 
poration's electric  lighting  station.  It  was  alleged  by  Mr.  Councillor 
Wilson  that  the  men's  hours  were  84  per  week,  some  of  them 
receiving  wages  equal  to  .'Sjd.  per  hour.  [n  reply  to  this  it  was 
stated  that  during  the  five  winter  months  the  men  worked  H4  hours 
per  week,  and  during  the  seven  summer  months  63.  In  1893, 
owing  to  these  long  hours,  the  men's  wages  were  advanced  from  21s. 
to  24s.  per  week  !  It  was  further  stated  that  the  men  received 
every  year  a  week's  holiday.  Mr.  Alderman  Hastwell,  therefore, 
considers  that  "the  men's  cise  is  not  so  hard  as  it  may  seem." 
This,  however,  was  not  the  view  if  several  subsequent  speakers, 
and  now  that  the  matter  has  come  before  the  Council  there  should 
be  a  speedy  amelioration  of  tho  conditions  under  which  these  poor 
men  work.  It  says  very  little  for  the  Electric  Lighting  Committee 
of  the  Council  that  such  demands  should  be  made  upon  their  men, 
and  public  safety  calls  for  an  immediate  alteration. 

Worcester. — The  Board  of  Guardians  received  last  week  a 
deputation  from  the  City  Council,  who  attended  to  invite  the 
Guardians  to  adopt  the  electric  light  in  the  new  workhouse  build- 
ings. Mr.  Williamson  pointed  out  that  ultimately  tho  City  would 
spend  about  £00,000  in  their  electric  lighting  scheme,  and  it  was 
therefore  to  the  interest  of  the  ratepayers  that  the  Guardians 
should  adopt  the  electric  light  for  the  workhouse  buildings,  lie 
argued  strongly  that  electricity  was  more  economical  than  gas. 
The  Mayor,  who  accompanied  the  deputation,  pointed  out  that 
us  to  the  comparison  of  the  co3t  of  the  electric  light  and  gas, 
Mr.  Walter  Holland,  who  wa3  a  large  employer  of  labour,  and 
owned  extensive  premises  in  the  distr.ct,  had  found  that  his  bill 
for  lighting  by  electricity  during  the  last  quarter  was  juBt  about 
half  that  of  the  corresponding  quarter  of  the  previous  year,  when 
the  premises  were  lighted  by  gas.  The  Guardians'  Building  Com- 
mittee is  to  report  on  the  subject. 

The  Directors  of  the  Theatre  Royal  have  accepted  a  contract 
to  light  the  auditorium  by  the  electric  light,  for  which  upwards 
of  70  lamps  will  be  required. 

Yarmouth. — At  the  last  meeting  of  the  Town  Council  it  was 
stated  that  orders  had  been  received  up  to  date  for  2,408  lamps,  of 
which  about  1,200  had  been  wired  and  were  lighted.  A  letter 
was  read  from  the  Admiralty  notifying  that  it  was  not  their  inten- 
tion at  present  to  light  to  light  the  Naval  Hospital  by  electricity. 
The  borough  ■  surveyor  stated  that  written  instructions  had  been 
given  to  the  Corporation's  foremen  and  others  engaged  in  opening 
streets  for  various  purposes  as  to  notification  of  any  uncovered 
leads,  of  which  reports  were  to  be  at  once  made,  either  to  Mr. 
A.  W.  Ranken  or  to  himself. 


PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Chartered  Inst. 
Patent  Agents,  of  70,  Chancery-lane,  W.  C. ,  from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  Specifications  of  Applications  for  Patents  are  not  open  to 
public  inspection  until  after  the  acceptance  of  the  complete  specification. 
The  names  within  parentheses  are  those  of  communicators  of  inventions,  or 
where  complete  specification  accompanies  application  o«  astirisk  is  suffixed. 

January  18,  1895. 
1,234.  J.    A.    EssBEROBR.     London.      Method  of  varying   the   speed   of 
multipolar  elect  i  iq  motors. 

January  19,  1895. 
1,279.  S.  S.  Ai.i.ix.     London.     An  automatic  resistance  coil  for  the  regu- 
lation "f  electric  currents. 
1,296.  J.  Pitkin.     I. "mini.     Improved  india-rubber  cushions  for  portable, 
storage,  or  other  bat  1 1 

1.317.  It.  Hacking  and  G.  Brand,     London.    Improvements- relating  to 

electric  lamps. 

1.318.  It.    K.  li.  OttoMETON,   S.  L.  Bat  ston,  and  P.  Pbivett.     London. 

Improvements  in  armatures  for  dynamo-electric  machines. 
1,353.  F.    Hodoson  and   i!.    A.  Edwards,     London.     Improvements  in 

the  application  of  telephones  to  electric-bell  sj stein-. 
January  21,  1895. 
1,385.  II.  Tipping.     London.     Improvements  in  galvanic  batteries. 
1,405.  L,  Barriers.     London.     Improvements  in  electric  arc  1 

January  22,  1895. 
1,436.  J.  B.  Millar,  of  the  Brm  of  George  Smith  &  Co.,  Glasgow.     Im- 

pi  ovements  in  and  relating  to  pillars  or  posts  for  electric  lighting, 

carry  ing  electric  wires,  railway  signals,  and  the  like. 
1,442.  C.  L.  Clarke  and  W.  l\  Tiieerm.yxn.   Manchester.   Improvements 

in  electrical  ceiling  roses. 
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1,146.  C.  B.  Schoknmehl  and  C.  M.  Platt.     Glasgow.     Improvements  in 

galvanic  latteries.* 
1,474.  J.  Hopkinson.     London.     Electro-magnetic  brakes. 

1.477.  H.  BEVisandO.  BraswANOER,    London.    Improvements  in  feeding 

mechanism  for  electric  arc  lamps. 

1.478.  H.  Hirst.     London.    An  improved  insulated  support  for  electrical 

conductors. 
1.504.  W.   1'.  Thompson.     Liverpool.     Improvements  in  coin-controlled 

apparatus  for  producing  various  electrical  phenomena  or  effects. 

.1.  I.   Ketcher,  United  States.) 
1,512.  Sir  C.  H.  A.  F.  I..  Ross,  Bart.     London,    Improvements  in  electric 

arc  lamps. 
1,526.  E.  A.  Mathers.   London.    Underground  conduit  for  electric  roads. 
1,53b.  Brown,  Boveri  and  ( !o.  London.   Improvements  in  or  in  connection 

with  alternating-current  electric  motors.     (Date  applied  for  under 

Patents,  &c,  Act.  1883,  Sec.  103,  July  3.  1894,   being  date  of 

application  in  Switzerland.) 
1,544.  E.D.Lewis.     London.    Improvements  in  and  relating  to  electrical 

conductors.* 

January  23,  1895. 
1,546.  P.  Wright  and  E.  J.  Piper.     Loudon.     An  electric  switch.* 
1,550.  C.  L.  Clarke  and  W.  P.  Thkekmann.    Manchester.   Improvements 

in  electrical  switches. 
1,587.  F.  Hope-Jones  and  G.  B.  Bowell.    London.    Improvements  in  or 

appertaining  to  electrical  clocks,  bells,   indicator?,    and  similar 

instruments. 
1,611.  E.  J.  Preston,   of  the  firm  of  J.  Stone  &  Co.,  and  A.  E.  Gill, 

London.    Improvements  in  and  connected  with  the  electric  light- 
ing and  heating,  and  also  the  ventilation  of  railway  carriages  and 

other  vehicles. 

January  24,  1895. 
1,649.  H.  Crane,  jun.    Birmingham.    Gas  engines,  ignition  by  electricity. 
1,676.  P.    B.  Marchant  and  J.  Woolet.     London.     Improvements   in 

electrical  storage  batteries. 

1.697.  H.  NlKWERTH  and  E.  Niewerth.     London.      Improvements  in  and 

connected  with  arc  lamps. 

1.698.  H.  Niewerth   and   R.    Niewerth.     London.     Improvements  in 

electric  current  regulators. 

1.710.  F.  J.  Ccri.ey.  London.  Safety  fixing  for  the  various  decoration 
covers  and  lamp  holders  for  electric  light  fittings. 

1,714.  Siemens  Bros,  and  Co.  (Limited).  London.  An  improvement 
in  electrical  glow  lamp?.  (Messrs.  Siemens  and  Halske,  Ger- 
many.) 

1,717.  0.  PlRSCH.  London.  Improvements  in  and  relating  to  electric 
accumulators. 

1.730.  H.  Edmonds.     London.     Improvements  in    electrical   devices  for 

lighting  cigars,  or  for  other  like  purposes. 

1.731.  C  A.  Padre  and  F.  Kino.     London.     Improvem  ents  in  secondary 

batteries. 

January  25,  1895. 
1,744.  C.  M.  Stead  and  L.  W.  Doithw.ute.  trading  as  The  Electrica' 

Mechanical  Agency  Company.     Leeds.     Improvements  in  micro- 
phones or  telephone  transmitters. 
1,788.  F.  E.   Elmore.     London.     Improvements   in    apparatus   for  the 

manufacture  eleetrolytically  of  tubes  and  other  articles  of  circular 

section. 
1,797.  T.  Stiens.     London.     Improvements  in  filaments  and    carbons  for 

electric  lamps. 

January  26,  1895. 
1,835.  II.  V.  Kekson.     London.     Improvements  in  electric  exploders. 
1.040.  G.  A.  NUSSBADM.     London.     An  improved  carbon    transmitter  or 

microphone. 
1,854.  G.  It.  Blackbdrn.     Bradford.     Improvements  in  electric  burglar 

alarm  for  doors. 
1,867.  W.  E.  Gibson  and  H.  Hirst,     London.     Improvements  in  shade 

holders  for  electric,  gas.  or  other  lights. 
1,885.  A.  II.  Weikman.     Liverpool.     Improvements  in  insulating  devices 

oi  at  tachments  for  electric  wires. 
1,899.  E.  Mmii.e.     London.    Improvements  in  connection  with  electric 

railways  or  tramways. 
1,906.  (i.  TmtEi.i  ai.i..     London.     Improvements  in  electric  condensers. 

(It.  Threlfall,  Australia.) 


SPECIFICATIONS  PUBLISHED. 

— All  Specifications  can  now  be  obtained  at  the  uniform  price  of 


Note. 
8d.  eacl 

1893. 
18,428.  Draper  and  Phaser,     Electric  telegraphs, 
1894. 
489.  Herbert,     Elei  tri<  el  ■  i 

548.  Thomi  "•    Vfelhui  li      Teli    mph    igt  in  Irumeuts 

669    Wollaston.     I  ttteries, 

764.  NisBgTT.    Jointing  and  connecting  eli 
2,118.   1'a ;.      Electl  ic  lamps. 

3,217.  Joel.    Electri*  an  lamp  . 
3,321.  ]H\o\.     Magnetic  comp 


4,325. 

4,554. 

4,572. 

4,610. 

8,808. 

9,050. 
10,149. 
14,545. 
17,728. 
17,845. 
21,549 
23.012. 
23,441. 
23,553. 
23.745. 


Harris.     Electro-deposition  of  aluminium. 

Adams-Randall.    Telephony  and  telegraphy. 

Adams-Randall.     Telephone  transmitters. 

Moy.     Electricity  meters. 

McDonald,  R.  McL.,  and  A.     Electiic  batteries. 

Boult  (Farjas).     Road  vehicles. 

(  Irme.     Supporting  electrical  conductors,  &c. 

Tiiom  \s  Parker  (Ltd.)  and  T.  Parker.  Dynamo  electric  machines. 

Sperry.     Electrically-propelled  vehicles,  &c. 

DEVONSHIRE  (Thomson).     Electric  arc  lamp-. 

<  I'NEILL  and  Jewell.     Electrically  heated  robes,  towel-, . juil ts,  Are. 

Walter,     Electric  signalling  systems. 

Filler.  J.  C.  and  G.     Galvanic  batteries. 

WAGNER  and  Marr.     Electrical  treatment  of  beer.  &c. 

Tl  igi  i.     Electricity  meters. 


COMPANIES'    MEETINGS    AND    REPORTS. 


Kensington  and  Knightsbridge  Electric  Lighting 
Company  (Limited). 

The  eighth  ordinary  general  meeting  of  this  Company  was  held  yesterday 
(Thursday)  at  1,  Great  George-street,  Westminster,  Mr.  Granville  R.  Ryder 
in  the  chair. 

The  SECRETARY  (Mr.  R.  S.  Erskine)  read  the  notice  calling  the 
meeting. 

The  CHAIRMAN  :  You  will  probably  have  observed  from  the  news- 
papers that  last  week  we  had  a  serious  fire  at  Kensington  Court,  and  it 
may  possibly  interest  you  to  have  some  particulars  about  it  before  I  refer 
to  the  general  transactions  of  the  Company  during  the  past  year.  The 
fire  took  place  a  few  minutes  after  ten  o'clock  on  Tuesday  night  in  last 
week,  breaking  out  in  the  floor  above  the  machinery  and  engine  room, 
which,  fortunately,  has  a  concrete  floor.  The  damage  done  was  very  con- 
siderable. The  whole  of  our  batteries  were  destroyed,  as  well  as  a  great 
many  valuable  test  instruments  and  meters  which  were  in  store,  and  also 
the  rooms  above  in  which  lived  the  foreman,  his  wife,  and  three  children. 
The  estimate  of  the  actual  damage  done  amounts  to  something  between 
£5,000  and  £6,000,  which  is,  happily,  covered  by  insurance.  Mr. 
Crompton,  our  general  engineer,  and  Mr.  Miller  were  on  the 
spot  within  a  short  time  of  the  fire  breaking  out,  and  owing 
to  their  energy  and  intrepidity,  not  only  was  the  fire  got  under  speedily, 
but  they  managed  to  prevent  there  being  any  break  in  the  continuity  of 
the  electric  current  for  more  than  three  hours,  which,  I  think,  was  a 
wonderful  feat  considering  the  damage  done  to  the  place.  The  most 
unfortunate  occurrence  was  that  one  of  the  children  of  the  foreman  was 
suffocated.  Since  thcu  an  inquest  has  been  held  on  the  child,  and  the 
verdict  returned  was  one  of  accidental  death.  A  rider  was  added 
to  the  effect  that  the  fire  was  not  caused  by  any  process  con- 
nected with  the  manufacture  of  electricity.  Various  rumours  have 
got  afloat  that  some  experiments  were  going  on  at  the  time  which 
were  the  cause  of  the  fire.  There  is  no  truth  whatever  in  the 
rumours.  We  hope  that  in  the  course  of  three  or  four  mouths  the 
whole  of  our  plant  will  be  reinstated,  and  we  shall  return  to  the  state  of 
efficiency  we  were  in  before  the  outbreak.  I  think  our  thanks  are 
especially  due  to  Mr.  Crompton  and  Mr.  Miller  for  their  energy  on  the 
occasion,  and  for  the  way  in  which  they  prevented  what  was,  no  doubt,  a 
serious  fire  from  becoming  a  disastrous  one.  There  was  a  lapse  of 
supply  in  the  current  for  not  more  than  three  hours  at  the  longest,  it 
being  restored  by  1:30  with  the  aid  of  our  Knightsbridge  station.  It  is 
a  curious  fa.t  that  on  the  negative  side  the  loss  of  light  was  greater  than 
on  the  positive  Bide  of  the  system,  for  some  reason  I  cannot  explain.  In 
no  case  was  there  more  than  three  hours  loss  of  current,  and  in  some 
cases  it  was  less. 

Sir  ARTHUR  CLAY:  I  had  no  lapse  of  light  at  all.    The  light  in  mj 
house  never  went  actually  out. 
The  CHAIRMAN  :  Perhaps  you  were  on  the  positive  side. 
Sir  ARTHUR  CI. AY  :  The  light  flickered  for  a  short  time,  but  it  never 
went  out. 

The  CHAIRMAN  (resuming):  With  regard  to  the  accounts,  the 
first  matter  to  which  I  will  call  your  attention  is  the  capital  account,  in 
which  there  has  hocn  an  increase  of  £5,040  in  the  5  per  cent.  BSCOnd 
preference  shares,  and  L'8.000  in  the  4}  per  cent,  mortgage  debentures, 
making  together  £13,040.  Of  that  amount  we  have  £1,500.  the 
other  having  been  expended  on  new  mains,  meters,  and  other  plant,  Turn- 
in  to  the  revenue  account.  \ou  will  observe  that  we  have  sold  977,797 
m,jts  0f  electricity  a  compared  with  724.3C8  units  in  the  former  year, 
bowing  an  increase  ol  263,489  units.  The  net  profit  for  the  year  is  £4,000 
larger  than  iii  1893.  being  £24,738,  against  £20.746.  It  will  I* 
therefor  thai  we  have  been  able  to  increase  tin-  ale  ol  electricity  bj 
uearVj  one-third  at  an  additional  coal  oi   onrj  one-fifth.     In  other  words, 

we  have   u ided  in  earning  an  additional  £4.000  for  an  outlay  of  only 

£1.000.  These,  I  think,  ore  Bati  factor)  figures,  and  are  a  great  credit  to 
our  working  staff.    1  will  now  ask  you  to  look  on  the  other  side  of  the 

account  while  I  sa\  a  word  ahojt    the  amount   we   have  written  oil,  which 

i  no  doubt,  rathe:  large.  We  felt  that  the  preliminary  expenses  .on 
itituted  an  n  cm  tli.it  hould  be  written  off  a  oon  a-  possible,  and  also  the 
i  ii  19  which  are  the  expense  of  cortaiu  legal  proceedings.  Then  we  have 
J     placed  £3,457  to  the  renewal    unt.    We  think  itverj  Important) 
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to  strengthen  this  account.  Our  business  is.  of  course,  founded  on  a 
progressive  Bcience— that  of  electricity — which  although,  perhaps,  not  in 
its  infancy,  still  lias  not  reached  a  mature  age.  Improvements  are  con- 
tinually bring  introduced,  and  consequently  it  is  of  very  great  importance 
th;it  we  Bhould  have  some  fund  to  fall  back  upon  in  case  wc  have  to 
write  off  antiquated  plant,  and,  on  the  other  hand,  provide  us  with 
money  to  become  possessed  of  the  latest  improvements.  The  next 
point  to  which  [wish  to  draw  your  attention  is  that  the  price  of  our 
electricity  to  consumers  has  been  reduced,  from  July  1st  last,  by  25  percent., 
that  is  to  say,  from  8d.  to  6d.  per  Board  of  Trade  unit  throughout  the 
district.  A  shareholder  met  me  iu  the  street  the  other  day  and  said  he 
thought  it  was  a  Quixotic  thing  to  lower  the  price  as  we  were  not  com- 
pelled to  do  so.  That  is  not  my  view.  I  think  all  the  grace  of  the 
concession  would  have  been  lost  if  we  had  not  taken  the  step  until  we 
had  been  forced.  However,  I  am  sure  we  should  not  have  been  able  to 
have  avoided  reducing  the  price  much  longer,  inasmuch  as  other 
districts,  conterminous  to  ours,  including  the  SI.  James's  and  Westminster, 
have  all  made  a  reduction  to  their  customers.  There  was  certainly  some 
grumbling  in  our  district  with  regard  to  the  price,  and  we  felt  that  by 
cheapening  the  product  we  should  obtain  an  increased  demand,  and  of 
c  lurse,  the  more  electricity  we  make  the  cheaper  rate  we  can  make  it  at.  We 
have  not  yet  hail  much  opportunity  to  test  the  results  of  this  reduction,  as 
it  has  only  been  in  operation  for  one  half  of  the  year  ;  but,  so  far  as  we  can 
judge  from  the  past  six  months,  it  has  justified  the  steps  we  have  taken. 
The  increase  in  the  units  sold,  as  I  said  before,  has  been  253,489,  100,000 
belonging  to  the  first  half  of  1894,  and  153.000  to  the  second  half,  which  shows 
that  since  the  price  of  the  current  has  been  lowered  the  consumption  has 
increased  more  rapidly  than  previously.  There  is  one  other  matter  to  wfiich 
I  wish  to  refer.  You  will  recollect  that  last  year  we  obtained  powers  under 
an  Act  of  Parliament  to  purchase  a  email  district  belonging  to  the  Chelsea 
Company,  and  I  think  it  will  be  interesting  to  you  to  know  how  the  purchase 
has  turned  out.  Mr.  Erskine  has  kindly  worked  nut  the  figures  for  me.  The 
amount  we  paid  for  the  district  was  £7,000,  and  united  to  that  wc  have 
had  to  spend  about  £2.000  on  mains.  Then  there  were  legal  and 
other  expenses  which  brought  the  whole  cost  up  to  about  £10,000. 
On  that  £100,000  we  made  a  gross  income  during  the  past  year  of 
£1,777  and  a  net  income  of  between  £8C0  and  £900.  The  money 
with  which  this  purchase  was  made  was  procured  on  Debentures  bearing 
44  per  cent,  interest,  and  therefore  the  result  is  that  we  have  been 
able  to  earn  about  £900  per  annum  at  a  cost  of  something  like  £450. 
That,  I  think  you  will  agree,  is  a  satisfactory  result.  There  are  no  other 
points  to  which  I  need  call  attention,  I  think  ;  but  I  shall  be  happy  to 
answer  any  questions.     I  now  move  : — 

"  That  the  report  and  accounts  for  the  year  ended  December  31,  1894,  be 
adopted  and  entered  on  the  minutes." 

Sir  FREDERICK  J.  BRAMWELL,  Bart.,  F.R.S.,  seconded  the  motion, 
remarking  that  he  endorsed  all  the  Chairman  had  said,  and  that,  speaking 
as  a  shareholder,  he  was  gratified  with  the  accounts. 

Mr.  PARKER  YOUNG  said  he  thought  the  charges  which  had  been 
written  oft' should  have  been  spread  over  two  years,  and  that  the  Board 
should  have  paid  a  dividend  of  6  per  cent.  Considering  the  satisfactory 
position  of  the  Company,  he  thought  they  ought  to  be  able  to  raise  money 
or.  debentures  at  4  per  cent.,  instead  of  paying  44  per  cent. 

The  CHAIRMAN,  in  reply,  stated  that,  as  regards  the  issue  of  deben- 
tures bearing  interest  at  the  rate  of  4  per  cent.,  a  committee  of  the  Board 
was  now  sitting  to  discuss  that  particular  point. 

The  motion  was  then  agreed  to  unanimously. 

The  CHAIRMAN  then  proposed  a  dividend  at  the  rate  of  5  per  cent, 
per  annum  on  the  Ordinary' shares  for  the  half-years  ended  June  30  and 
and  December  31,  1894,  to  be  payable  on  and  after  March  1st.  This  was 
agreed  to. 

Mr.  1!.  W.  Wallace,  Sir  Frederick  Bramwell,  and  Mr.  G.  H.  Hopkin- 
son  were  re-elected  Directors,  and  a  short  discussion  arose  on  the  re- 
appointment of  the  auditors,  Mr.  Wallace  referring  to  the  proceedings 
at  the  meeting  of  the  shareholders  of  the  Westminster  Electric  Supply 
Corporation  (reported  elsewhere)  as  to  the  advisability  of  approaching  the 
Board  of  Trade  with  a  view  to  obviating  the  necessity  of  a  double  audit, 
one  by  the  Company  and  another  by  the  Board  of  Trade.  The  re-appoint- 
ment of  the  auditors  was  finally  agreed  to,  on  the  understanding  that 
should  it  be  decided  by  other  metropolitan  electric  lighting  companies  to 
approach  the  board  of  Trade  on  the  subject,  the  Kensington  and  Knights- 
bridge  Company  should  join  in  the  application. 

A  vote  of  thanks  was  then  passed  to  the  Directors,  and  the  turn  of  £5C0 
voted  for  their  services  during  the  past  year. 

The  proceedings  then  terminated. 


Westminster  Electric  Supply   Corporation 
(Limited). 

The  ordinary  general  meeting  of  the  shareholders  in  tins  Corporation 
was  held  at  the  offices,  Eccleston-plaee,  Belgravia,  on  Wednesday,  under 
the  presidency  of  Mr.  Jan.es  Heslop  Powell. 

The  SECRETARY  Mr.  Prank  Iago)  read  the  notice  calling  the  meeting 
ami  the  minutes  of  the  last  general  meeting,  and  the  report  of  the 
1  tirectors  and  statement  of  accounts  were  taken  as  read. 

The  CHAIRMAN  :  Gentlemen,  it  is  a  matter  of  very  great  regret  to  the 
Board— and  I  am  sure  it  will  be  to  all  of  you— to  know  that  Lord  Suffii  Id 
is  suffering  from  very  .severe  illness,  and  is  unable  to  attend  to-day  ;  but 
we  have  had  news  from  him  this  morning  informing  us  that  he  is  better. 
He  regrets  very  much  his  absence  from  us,  but  I  have  every  hope  that  the 
next  time  we  meet  he  will  be  with  us.  When  the  Westminster  Electric 
Supply  Corporation  was  started,  the  chief  aim  of  the  Directors  was  to  give 
the  public  a  constant,  safe,  and  bright  light  without  danger  to  any  one. 
Having  decided  on  the  system  to  be  adopted — for  there  are  many  systems — 


we  hail  the  advantage  of  very  eminent  advice  from  our  engineer,  and  we  also 
had  the  advantage  of  an  able  architect  to  erect  this  and  other  buildings, 
and  to  lii  them  with  machinery,  which  has  admirably  answered  iis  purposes. 
So  successful  have  we  been  that  in  the  very  short  space  of  live  years  we 
have  icaehcd  a  gross  revenue  of  £52,646,  and  this  not  by  any  sudden  turn 
of  the  tide.  Every  year  there  has  been  a  constant  increase,  and  the  in- 
crease last  year,  1  am  happy  to  say,  was  larger  than  I  he  increase  of  any 
previous  year— that  is  to  say,  thai  last  year  the  increase  was  very  little  less 
than  £9,000,  whereas  two  or  three  years  ago  it  was  much  less  than  £7,000. 
The  diagram  on  the  wall  here  shows  you  how  steadily  our  revenue  has 
increased.  The  upper  or  blue  line  shows  the  applications  made  In  us,  and 
the  yellow  line  just  following  it  shows  the  number  of  lamps  installed.  You 
will  see  that  the  applications  are  always,  of  course,  rather  more  than  the 
lamps  installed  ;  but  you  see  it  goes  on  steadily,  and  when  il  goes  up  to 
the  highest  point,  the  advance  seems  to  be  faster  than  it.  did  below. 
Now  this  very  large  income,  and  the  increase  every  year  which  we  have, 
prove,  I  think,  that  the  public  have  increasingly  appreciated  our  light  ; 
but,  as  one  of  my  friends  said  to  me  who  believed  in  electric  light,  "  You 
have  a  further  problem  to  solve— that  is,  to  make  your  undertaking  pay." 
I  think  we  have  undoubtedly  solved  this,  for  we  have  now  arrived  at  the  t  ime 
when  we  are  able  to  declare  a  dividend  for  the  half-year  at  the  rate  of  6  per 
cent,  per  annum.  The  ratio  of  costs  to  revenue  has  been  constantly  decreasing. 
Iu  1892  it  was  as  much  as  59'4  per  cent.,  and  now  we  have  reduced  it  to 
45'5  ]>er  cent,  in  1894,  and  this  notwithstanding  the  diminution  of  our 
charge  for  current  from  8d.  to  6d.  We  believe  this  reduction  in  price  fur 
current  has  been  a  very  wise  stroke  of  policy,  because  it  has  induced  many 
more  to  come  on  our  circuits,  and  where  there  were  originally  waverers 
they  have  become  our  best  friends,  and,  of  course,  have  induced  others  to 
come  in,  partly  on  account  of  the  cheapness  of  our  price.  Thus  far  for 
our  gross  revenue.  I  will  now  make  a  few  remarks  on  our  expenditure.  In 
1892  our  capital  expenditure  per  lamp  installed  was  £3'56  per  lamp,  and  it 
lias  now  been  reduced  to  £2'45--that  is,  from  3'56  to  2'45  ;  and  we  believe 
this  figure  will  be  further  reduced  in  consequence  of  the  Board  having 
already  laid  distributing  mains  very  widely  irr  excess  of  immediate  de- 
mands. It  will  o 'cur  to  all  of  you,  without  my  explanation,  that  it  is 
absolutely  necessary  for*  us  to  keep  far  in  advance  of  the  demands  laid  upon 
us.  Perhaps,  I  may  except  electric  supply  companies,  but  irr  most  supply 
companies  you  will  seldom  find  the  irrcrease  go  orr  at  so  great  a  rate  ; 
and  where  this  Company  is  supplying  at  so  great  a  rate,  it  is  absolutely 
necessary  that  we  should  be  in  advance,  so  that  we  may  be  able  to  take  on 
any  number  of  lamps  offered  to  us  at  any  particular  time.  We  believe 
that  rro  metropolitan  company  has  spent  less  than  we  have  per 
lamp,  and  we  also  believe  that,  taking  the  country  as  a  whole, 
our  expenditure  will  bear  favourable  comparison  with  that  of  any 
other  company.  So  much  for  capital.  Now  let  me  say  a  few  words 
as  to  the  ratio  of  the  cost  of  working.  Not  only  has  the  ratio  decreased  ; 
but  the  actual  cost  of  generating  and  distribution  has  rrot  increased,  even 
with  our  considerably  increased  outlay — that  is  to  say,  that,  although  our 
revenue,  as  I  previously  explained  to  you,  lias  increased  in  the  year  by  as 
much  almost  as  £9,000,  yet,  nevertheless,  the  actual  amount  of  our 
expenses  has  deer-eased,  being  last  year  £500  less  than  they  were  irr  the 
previous  year.  In  other  words,  with  an  increase  of  revenue  of  about 
£9,000,  we  have  had  a  decrease  in  our-  expenditure  of  £500.  You  will 
naturally  ask  wdrat  is  the  reason  for  this.  Condensation  of  water  here 
may  account  for  much ;  but  I  think  the  explanation  is  chiefly  due 
to  the  uniform  skill,  care,  and  attention  which  our  engineers,  staff,  and 
workmen  have  giverr  to  the  business  they  are  conducting.  I  particularly 
wish  to  add  the  workmen,  because  we  have  instituted  a  new  system  of 
bonus  to  our  engineers  and  workmen,  which  seems  to  have  acted  well,  both 
as  regards  the  engineers  and  wi  irk  men  arrd  as  regards,  we  believe,  the  share- 
holders and  the  consumers.  If  you  will  kindly  turn  to  the  revenue  account 
— No.  4  statement — you  will  find  that  our  gross  revenue  for  1894  is  stated 
at  £52,646.  The  cost  of  generating  and  distribution  is  £24,812,  to  which 
we  must  add  depreciation  on  machinery  ;  for,  as  I  told  you  when  I  had  the 
honour  of  addressing  you  orrcc  before,  machinery  wears  out,  and  it  would 
be  perfect  folly  of  us  not  to  allow  a  fair  sum  for  depreciation.  Then 
there  are  insurance  and  the  Board  of  Trade  audit  £279,  making,  aecordirrg 
to  my  reckoning,  £27,591,  as  the  cost  of  working.  This  gives  a  net 
revenue  of  £25,055,  which  is  more  than  t\  per  eerrt.  upon  the  whole  of  the 
capital  which  we  have  engaged  in  this  business.  When  I  speak  of  the 
whole  of  the  capital  I  include,  of  course,  the  debenture  capital  as  well  as 
the  share  capital.  From  this  amount,  however,  as  prudent  merr,  we  must 
nrake  some  deduction.  First  of  all  we  have  done  away  with  the  item  of 
cost  of  patents.  That  was  a  very  proper  charge  to  put  to  capital  at 
the  inception  of  our  busitress  ;  but,  as  you  are  all  aware,  the  cost  of 
patents  is  not  an  asset,  and  we  thought  on  this  occasion,  as  we  had 
been  so  successful,  we  had  better  wipe  that  out  altogether.  Then 
again,  with  respect  to  preliminary  expenses — expenses  incurred  before 
several  members  of  the  Board  took  office  here — we  have  thought  it 
wise  to  write  £2,0C0  off  that  item.  Wc  have  also  written  off  £2,500  for 
sinking  fund,  a  matter  respecting  which  I  desire  to  make  a  few  remarks. 
It  is,  no  doubt,  within  the  knowledge  of  the  shareholders  that  the  conces- 
sion for  electric  lighting  does  rot  extend  beyond  42  years  from  the  time  of 
the  grant.  Few  of  us  will  probably  live  to  see  the  time  when  our  conces- 
sion fails  ;  but,  nevertheless,  although  we  shall  not  see  that  time,  I  do  not 
think  we  ought  to  avoid  the  responsibility  of  providing  for  our  successors. 
As  in  the  case  of  tramways,  we  are  not  likely  to  obtain  compensation  for 
the  value  of  our  business,  which  I  have  no  doubt  will  be  very  valuable  then, 
but  only  for  the  value  of  our  buildings  and  plant  taken  at  their  worn 
out  price.  To  make  provision  for  so  serious  a  loss  we  propose  to  create  a 
reserve  fund  a  real  reserve  fund,  which  we  hope  to  invest  outside  our  own 
business,  and  we  calculate  that  if  we  invest  the  premium  we  recently  received 
from  you  on  the  shares  we  issued  and  £2,000  a  year  with  the  interest  and 
the  compound  interest  on  those  sums,  we  shall  have  by  the  end  of  the  42 
years  a  very  substantial  sum  to  divide  among  our  shareholders.  I  should  like 
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you  U>  look  at  tins  matter  from  another  point  of  view.  It  must  not  be  for- 
gotten that  if  we  do  not  have  a  reserve  fund,  and  a  large  or  considerable 
alteration  is  made  in  the  machinery,  or  some  new  principle  is  evolved 
of  making  electric  light,  we  shall  have  nothing  to  dispose  of  at  the  end  of 
our  term,  and  it  is  very  likely  that  we  should  not  be  able  to  raise  sufficient 
money  bo  carry  on  our  business.  Our  engineer,  in  a  report  which  he  has 
made  to  us,  says — and  I  wish  strongly  to  impress  upon  you  these  words: 
"  If  everything  went  well  with  the  Corporation  the  reserve  might  simply 
accumulate  and  finally  remain  in  hand  to  safeguard  the  shareholders  at  the 
time  of  transfer.  But  if  in  20  years— as  is  always  possible -a  new 
method  of  electric  lighting  may  have  been  discovered  which  neces- 
sitates radical  changes  in  the  Corporation's  system,  they  will  be  in 
a  position  to  deal  with  the  changes,  by  using  their  reserve  for 
the  purpose.  Thus  the  Corporation  would  be  able  virtually  to  stand  in 
the  position  of  a  new  company,  with  plant  and  system  modified  to  suit 
the  new  discoveries,  without  calling  up  new  capital,  and  so  reducing  the 
value  of  the  old.  Without  an  invested  and  available  reserve  of  this  kind 
it  is  difficult  to  avoid  some  anxiety  as  to  the  effect  upon  the  Company  of 
such  new  discoveries  as  may  fairly  be  looked  upon  as  not  improbable  within 
the  period  of  our  parliamentary  powers."  Therefore  it  really  comes  to 
this — that  by  laying  by  this  reserve  we  are  strengthening  the  Company  at  all 
points.  If  we  do  not  want  a  reserve,  then  there  will  be  the  money  to 
divide  among  you  at  some  time  or  other.  If  we  do  want  the  reserve  to  make 
the  radical  alterations  which  become  necessary  in  applying  a  new  science 
for  mercantile  purposes,  there  will  be  the  money  ready  for  that  object  :  and 
we  believe  that,  having  done  this,  and  having  also  done  what  we  have 
accomplished  before,  we  have  safeguarded  your  interests  in  every  possible 
way — first,  by  having  chosen  what  we  believe  is  the  best  system  for  our 
purpose,  second,  by  having  erected  suitable  buildings  and  plant  to  make  the 
working  of  it  sufficient,  by  working  it  with  economy,  and  last,  but  not  least, 
by  making  ample  provision  for  old  age  and  the  end  of  life  of  work.  With 
these  remarks,  I  beg  to  move  the  adoption  of  the  report. 

The  motion  was  seconded  by  Mr.  EDMUND  BOCLNOIS,  M.P. 

In  reply  to  remarks  from  shareholders,  the  CHAIRMAN  stated  that  the 
term  of  their  grant  was  for  42  years,  and  the  sum  they  were  setting  aside 
would  not  be  sufficient  to  return  all  the  capital  to  the  shareholders  out  of 
the  reserve,  but  the  Directors  reckoned  that  the  sum  they  would  get  for 
their  undertaking  would  be  quite  sufficient  to  do  that  when  supplemented 
by  the  probable  sum  they  would  receive  for  their  buildings  and  plant.  As 
to  the  question  of  the  payment  of  the  auditors,  as  had  been  poiuted  out 
the  auditor  of  the  Company  received  £52.  10s.,  while  the  auditor  ap- 
pointed by  the  Board  of  Trade  received  £60.  0s.  lOd.  Personally,  he  con- 
sidered the  cost  of  the  double  audit  was  unnecessarily  large,  in  fact, 
unnecessary  altogether,  and  he  thought  it  would  be  much  better  to  have 
the  Government  audit  only,  as  they  were  obliged  to  submit  to  this 
audit.  It  was,  however,  not  the  Directors'  wish  to  dictate  to  the  share- 
holders, or  to  express  any  strong  opinion  on  the  matter  one  way  or  the 
other. 

The  adoption  of  the  report  was  carried  unanimously. 

A  dividend  of  6  per  cent,  per  annum,  less  income-tax,  payable  on  March 
1st,  was  then  declared. 

Mr.  B  .ulnois,  M.P.,  and  .Sir  Douglas  Galton,  K.C.B.,  F.R.S.,  were 
re-elected  as  |  Mrectors. 

Sir  MARK  .1.  STEWART,  Bart.,  M.P.,  on  the  question  of  the  reappoint- 
ment of  the  auditor,  proposed  that  the  Government  audit  be  considered 
sufficient.     After  some  discussion,  this  was  agreed  to. 

A  proposal,  made  by  Mr.  S.  It.  SCOTT,  to  increase  the  Directors'  remu- 
neration  from  £800  to  £1,500  was  then  unanimously  agreed  to. 

A  cordial  vote  of  thanks  to  the  Chairman  was,  on  the  motion  of  Sir 
MARK  STEWART,  seconded  by  Mr.  SCOTT,  unanimously  approved,  and 
the  proceedings  terminated. 


Charing1  Cross  and  Strand  Electricity  Supply 
Corporation  (Limited). 

The  annual  ordinary  general  meeting  of  this  Company  was  held  on 
Thursday,  at  2,  t  Iroig's-court,  t  'hating  Cross,  Mr.  G.  11.  Brougham  I  Hosier 
(i  Ih  uiirni.n  j  presiding. 

The  General  Manager  and  Secretary  (Mr.  1'.  Wilmot  Scale)  read  the 
notier  convening  the  meel  in  ■ 

The  I'll  \li;M  \N  :  Gentlemen,  at  you  will  have  noticed  by  the  third 
i>i  igraph  in  the  report,  we  wen'  on  December  31st  las!  supplying  energy 
to  41,216  8-i  p.  lamps,  which  was  an  increase  of  19'7,  or  nearly  20  per  cent. 

lie  number  supplied  at   the  end   ol  the  year    1893.      That   shows  a 

\'i\  important  advance  in  the  business  of  the  Corporation.  There  are 
now  upward  of  22  miles  of  maim  laid,  and  in  connection  with  these 
mains  there  has  been  a  considerable  additional  capital  outlay  (lining  the 
period  under  re\  lew.    I  wish  the  shareholders  to  understand  that,  although 

we  have  charge, 1   to  capital    : mn    i  he     inn   exprnilnl   I'm'  the  laying  of 

extra  mains,  thej  were  nol  necessitated  for  the  purposes  of  the  new  lamps 

hung  il  ii  ring  the  year  ;  but  they  weie  really  laid  with  tl bjeol  of  strength 

ening  the  poiii  i i  the  i  i  torn  generally 1  enabling  us  to  meet  any  grow- 
ing demand  for  currenl  which  maj  be  made  upon  us  in  the  i Be  of  time. 

It  will  !»■  seen  that  the  pasl  year  has  been  of  o  verj    ati  factor]  character, 

and   I  am  glad  to  be  able  bo   aj   the    ime  ol    the    even  weeks  that   have 

expired  of  the  current  yen      Durii  I  he  i  ui  renl   month  of 

o.  we  have  added  2,721  lamps  to  the  numbei    being  supplied  at 

the  end  ol  Dei  embi  r,  and  wo  have  i a  ed  our  weekly  average  supply  of 

elei  tii-  ii  v  i"  the  extent  of  26'21  pet  I  be  com  i  ond 

■    kg  of  the  preceding  year.     Thai  i    m  indi   it  ion  ol  i  hi  i    nl  inued 

pri    n      ol  our  business,  ond    I   am  plea  ed   to    nj    that   apple  ition    

■nl   ling  in.     The  Board  have  written  £485  ofl   preliminary  cxpcnsi   . 

leaving  only  S700  more  to  bi  dealt  with.  We  have  al  a  ■  orried  £1,600  to 
depreciation  m  ount.    Thai  i    >  ithei  n  Lai  [e  ium  to  apply  tosuoh  a  pur- 


pose. In  1897  we  wrote  oil'  £700,  but  this  year  the  sum  proposed  is  £900 
more,  an  amount  equal  to  more  than  ^  per  cent,  on  the  entire  share  capital. 
We  have  not  appropriated  this  £1,600  for  depreciation  because  there  are 
any  faults  either  in  the  machinery  or  the  mains.  These  have  all  given  the 
greatest  satisfaction,  and  are  always  kept  in  a  high  state  of  efficiency,  so 
that  they  may  be  considered  as  good  as  uew.  The  Directors  feel,  however, 
that  the  establishment  of  a  fund  for  depreciation  is  a  very  important  thing 
in  a  Company  which  is  going  to  exist,  one  might  say,  for  all  time,  and  that 
it  is  a  wise  step  to  carry  to  deprecietion  account  a  substantial  sum.  Pro- 
vision for  bad  debts  has  been  made  to  the  extent  of  £150,  not 
because  there  are  bad  debts  to  that  amount,  but  to  meet  the 
requirements  of  the  Board  of  Trade.  Our  net  earnings  have  amounted  to 
£10.395.  We  have  paid  in  respect  of  interest  on  Debentures  £3,117  ;  we 
have  distributed  £2,906  in  payment  of  an  interim  dividend  for  the  halt- 
year  ended  June  30th  last;  and  we  have  now  to  deal  with  £3,929.  We 
propose  to  pay  a  final  dividend,  making  4J  per  cent,  for  the  whole  year, 
leaving  £304  to  be  carried  forward  to  our  next  accounts.  In  1893  our  net 
earnings  were  £8,654  as  against  £10,395  for  1894,  being  an  increase'  of 
£1,730.  and  this  result  has  been  obtained  in  spite  of  the  fact  that  the 
average  price  per  unit  was  more  than  a  farthing  less  during  the  past  year 
than  in  the  pieceding  one.  The  balance  carried  forward  in  1893  was  only 
£43  compared  with  £304  on  this  occasion.  When  we  met  during  last  autumn 
some  of  the  shareholders  then  present  complained  that  the  working  expenses 
were  rather  high.  Since  then  I  have  had  the  opportunity  of  comparing  our 
expenses  with  those  of  other  companies,  and  I  can  assure  you  that  our  total 
costs  are  considerably  less  than  those  of  most  other  similar  companies,  amd 
my  statement  on  this  matter  is  borne  out  by  statistics  which  have  recently 
been  published  in  the  technical  press.  At  the  meeting  held  last  autumn 
a  shareholder  called  attention  to  the  following  paragraph,  which  appeared 
in  the  prospectus  issued  in  1892  : — "All  preliminary  difficulties  have  been 
overcome.  The  Company  is  now  in  full  working  order,  and  the  Directors 
believe  from  the  continually  increasing  demands  they  are  receiving  for 
energy  that  the  earnings  will  within  18  months  be  sufficient  to  pay  a 
dividend  of  not  less  than  10  per  cent,  upon  the  present  share  capital, 
which  dividend  can  be  considerably  increased  by  a  comparatively  small 
outlay."  Now.  I  want  to  call  your  attention  to  certain  facts  bearing  upon 
this  statement.  It  was  made  on  the  authority  of  the  auditors,  but 
with  the  full  concurrence  of  the  Board,  who  fully  considered  it  to 
be  correct.  At  the  time  that  paragraph  was  published  the  charge 
made  for  current  by  us  and  other  companies  was  7^d.  per  unit,  aud 
the  difference  between  that  price  and  the  price  obtained  during  1894 
represented  a  sum  of  £10,028.  If,  therefore,  we  had  been  able  during  1894 
to  get  the  price  per  unit  which  was  being  paid  at  the  time  the  prospectus 
in  question  was  prepared  we  should  have  been  able  to  pay  a  dividend  for 
the  past  year  of  11 J  per  cent.  I  think  you  will  agree  with  me  that  at  the 
time  the  Board  were  amply  justified  in  holding  out  the  prospect  of  being 
able  in  a  short  period  to  pay  10  per  cent.  The  cause  of  the  reduction  in 
the  price  per  unit  is,  of  course,  competition.  The  Board  has  had  to  face 
competition,  and  I  believe  we  have  done  right  in  facing  it  in  the  way  we 
have  done  ;  that  is  to  say,  by  reducing  the  price  of  the  current.  Other 
companies  took  that  course,  and  we  were  bound  to  do  the  same.  We  arc. 
however,  getting  a  very  good  dividend,  the  Company  is  in  a  capital  posi- 
tion,  and  we  are  getting  increased  applications  for  energy,  applications  to 
such  an  extent  as  enables  me  to  state  that  we  are  obtaining  our  full  share 
of  business.  There  is  just  the  possibility  that  in  future  competition  will 
be  less  keen,  and  if  so  we  will  take  full  advantage  of  such  a  condition  of 
things.  We  have  taken  steps  to  obtain  a  Provisional  Order  for  enabling 
us  to  supply  a  further  district  of  the  Strand,  St.  Ann's.  Soho,  and  so  on. 
The  matter  is  at  present  undecided.  We  have  not  considered  it  expedient 
up  to  the  present  time  to  offer  any  of  the  authorised  debentures  or  share 
capital  for  subscription,  and  we  do  not  propose  to  do  so  until  we  get  the 
Provisional  Order.     I  now  have  to  move — 

"  That  the  report  ofthi  Directors  and  the  stateim  nl  of  accounts  to  /'nam/.,  r 
31,  1894,  bi    received  and  adopted;  and  that  a  dividend  for  tin  past  half 
uear  be  paid  at  the  rate  of  five  per  cent.,  making,  with  tin  interim  distribu- 
tion, 4J/a  r  cent,  for  tl"  uiholi  year  i  less  income  tax  I,  and  thu  the  bale 
£$40  h  carried  i'<  the  ntxi  account." 

Mr.  W.  W.  ROBERTSON  seconded  the  resolution,  and  expressed  him- 
self convinced  as  to  the  economical  management  ol  the  Company's  busi- 
ness. He  regretted  to  find  their  shares  standing  at  such  a  low  figure  on 
the  Stork  Exchange,  as  compared  with  the  shares  of  anothei  company  in 
no  better  position  than  themselves. 

The  resolution  was  carried  unanimously. 
Mr.  ARTHUR  TOOTH  proposed  i 

"That  the  retiring  Directors,  Mr.  G.  II.  B  erand  Mr.  I, 

I',  rcy  M'  ndoza  be  n  elected." 
Mr.  ROBERTSON  seconded,  and  it  was  agreed  to 
The  I'll  \  1  ii  \l  A  \    in  i  hanking  the  meeting  for  re  electing  Mr,  Mendon 

and    himself,   said    I  hi'    cost   nl     the  Company's   COSl    was    being   gradually 

reduced.  There  was  not  the  slightest  doubt  in  his  own  mind  that  on 
their  merits  their  shares  deserved  to  stand  al  a  considerably  higher 
figure,  but  whenever  Bharej  were  held    lightly,  and  there  was  no   free 

market,    jobbei     were  afraid   to   deal    in   i  tee  thej   should  l ornercd, 

That,  loubt,  wo    the  explanation  of  the  Ion  price^f  their  shares,     He 

believed,   however,  thai  before  lie  next  met   them,  dealings  in  their    hares 

WOUld   I"'  a    lit  lie  inure   lie.pieol    ami   I  he  pi  1. 108  lie  le  Varied        I  I    an\    of  the 

shareholders  thought  of  increasing  their  holdings,  ho  should  advise  them 
p,  do  -'•  without  iinieh  dels] 

hi,  the  tool i   Mi     ROB1  RTSON    seconded    bj    Mr.   LEWCOCK, 

the  auditors    Me    i     0,  H   Johnson  &  Son    werere-api ted 

A  formal  n  olutiou  was  also  pat  ed,on  the  proposition  of  Mr.  |tl  IBERT- 

SON,  -ei led  by   Mr.   MliNDOZA,  applying  £150  to  an  arret unt  for 

,,  i  .mi  i  bad  'I'  hi-. 

A  vote  of  thanks  t,,  t ho  Cliaitnuin  terminated  the  proceadin  [a, 
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City  of  Bath  Electric  Lighting  and  Engineering 
Company  (Limited). 

As  briefly  mentioned  in  our  last  issue,  the  annual  meeting  of  this  I  lorn- 
pony  was  held  at  the  offices,  Dorchester-street,  Bath,  on  Wednesday,  the 
13th  inst.,  Mr.  T.  0.  Callender,  the  Chairman,  presiding. 

The  CHAIRMAN,  in  moving  the  adopt  inn  of  the  annual  report  (which 
appeared  in  our  is-ue  of  the  8th  inst.),  alluded  to  the  great  improvement 

which  had  l n  made  on  previous  years,  ami  the  probability  of  still  better 

results  in  that  ensuing.  They  were  always  sorry  not  to  recommend  the 
payment  of  a  dividend.  They  had  a  sufficient  sum  in  hand  to  have  done 
so  to  a  small  extent,  but  after  careful  consideration  they  came  to  the  con- 
elusion  that  it  would  be  better  for  the  Company  in  the  end  to  carry  the 
balance  of  £500  odd  forward.  They  hoped,  however,  that  this  would  be 
the  last  time  they  would  meet  without  declaring  a  dividend.  They  had 
spent  a  good  deal  of  money,  first  of  all  in  keepiug  their  plant  in  first-class 
condition,  and  also  in  putting  down  new  plant,  in  rearranging  the  station, 
and  in  making  alterations  which  they  saw  were  necessary  and  which  would  be 
of  great  advantage  to  them  in  the  future.  One  question  which  electrical 
engineers  had  been  looking  to  was  that  of  fuel,  and  some  of  their  furnaces 
had  been  fitted  up  so  that  they  could  Kuril  liquid  fuel,  which  afforded  them 
an  additional  means  of  generating  steam.  It  was  a  matter  of  congratu- 
lation to  the  Directors  that  the  citizens  of  Bath  were  adopting  the  light 
more  thai,  in  the  past,  and  they  would  very  soon  be  in  a  position  to  have 
their  working  plaut  filled  up.  It  would  be  quite  easy  for  them  then  to 
extend  it,  for  they  had  ample  room.  Whatever  they  did,  however,  they 
would  never  let  their  plant  and  machinery  run  down  to  such  an  extent 
that  they  would  not  have  sufficient  to  meet  any  emergency  to  which  they 
might  be  subjected.  The  Chairman  then  referred  to  the  maintenance  of 
the  light  during  the  flood,  and  paid  a  hearty  trihute  to  the  ability  of  the 
manager.  Mr.  Metzger.  He  thought  it  well  to  say  nothing  about  the  Pro- 
visional Order  which   the  Company  were  applying  for,  as  the  matter  was 

"lire. 

Mr.  B.  H.  VAX  TROMP  seconded,  and  said  two  or  three  years  ago,  when 
he  joined  the  Board  he  had  little  hope  that  they  were  in  reasonable  dis- 
tance of  seeing  that  they  had  turned  the  corner.  This  year  they  had  not 
only  wiped  out  the  loss  of  last  year,  but  had  made  a  considerable  profit. 
In  the  event  of  the  Provisional  Order  being  obtained  for  an  extension  of 
their  powers  there  would  be  no  difficulty  whatever  in  obtaining  sufficient 
capital  to  carry  out  any  additional  work  which  might  be  imposed  on  the 
Company. 

Some  discussion  took  place  on  the  proposal  by  the  Directors  to  appro- 
priate out  of  the  year's  profits  the  sum  of  £175  as  Directors'  fees  for  1894; 
but  eventually  the  resolution  adopting  the  report  and  accounts  was  carried, 
ami  the  retiring  Directors  were  reelected. 


Tramways  Union  Company  (Limited). 

The  report  presented  at  the  annual  general  meeting  of  the  above 
Company,  held  at  Winchester  Home  on  Tuesday,  stated  that  "  The 
Directors  have  for  some  time  been  watching  the  progress  of  electrical 
traction,  and  have  taken  some  preliminary  steps  towards  obtaining  per- 
mission for  its  gradual  introduction  on  the  Madrid  Tramway?." 

The  CHAIRMAN  Mr.  E.  G.  Dnderdown,  Q.C.)  having  alluded  to  the 
working  of  the  Company  for  the  year  under  review,  said  :  In  conclusion,  I 
should  like  to  say  that  it  is  now  several  years  since  I  saw  the  first  tram- 
way working  with  overhead  wires  in  Germany.  Since  then  we  have  seen 
various  styles  of  electrical  traction,  and  we  have  examined  into  them,  and 
in  that  time  electricity  has  made  enormous  strides  ;  and  I  think  that  I 
may  now  say  that  traction  by  means  of  electricity  has  reached  a  stage 
when  all  possibility  of  future  progress  i-  so  little  that  it  can  be  counted  by 
fractions,  if  I  may  so  express  myself.  Suppose  you  are  now  getting  90  or 
95  per  cent,  of  power,  winch  you  expect  to  get  theoretically,  you  may  get 
95  or  97  per  cent,  by  improvements  ;  therefore  you  are,  to  use  a  well- 
known  phrase,  within  measurable  distance  of  being  able  to  apply  electrical 
traction  to  your  tramways.  There  is  no  doubt,  as  you  will  have  seen  by 
the  deputations  before  the  County  Council,  that  they  very  strongly  object 
to  overhead  wires,  but  there  are  some  systems  promoted  which  can  get  rid 
of  tliis.  There  is  a  gentleman  who  has  a  tramway  in  South  Staffordshire 
who  says  that  his  rod  will  go  round  curves  better  than  the  general  rod 
D  straight  lines.  Then  we  hear  from  other  parts  of  England.— from 
Blackpool,  I  think — that  a  very  eminent  firm  in  London  have  heen  suc- 
cessful in  solving  the  problem  of  underground  traction.  Of  course,  if  that 
can  be  done,  it  would  be  preferable.  Some  of  us  have  been  to  Paris,  and 
there  we  have  seen  a  tramway  moved  by  accumulator-,  and  so  on,  and,  at 
all  events,  we  seem  to  be  nearer  the  question  of  solving  electrical  traction 
than  we  were.  There  are  a  very  large  number  of  important  combinations 
quite  ready  to  come  in  and  help  the  tramway  companies  who  are  not  them- 
selves in  the  position  to  carry  out  this,  whenever  the  tramway  companies 
wish  to  do  so. 

Mr.  CONCANON  :   With  regard  to  the  very  great  questn f  electricity, 

we  have  some  of  us  been  making  a  very  close  study  of  this  matter  for  the 
]a>t  six  months  or  so  ;  the  question  of  electricity  by  the  overhead  wires 
system  is.  so  far  as  the  Continent  is  concerned,  and  so  far  as  America  is 
ued,  making  extraordinary  strides,  and  it  has  been  proved  to  lie  a 
very  important  fin  tor.  In  the  first  place,  it  is  true  that  electrical  traction 
ran  lie  worked  at  double  the  speed  of  horse  traction  without  risk  to  the 
passers  by.  I  have  examined  with  great  care  into  this  question,  and  Mr. 
Richardson  will  bear  me  out,  that  we  have  recently  seen  a  system  at  work 
at  Havre  where  we  saw  the  cars  running  at  an  extraordinary  rate  of  speed, 
working  through  crowded  streets  and  narrow  streets  on  a  Sunday,  and 
people  took  very  good  care  to  get  out  of  the  way.  Increased  speed  upon 
your  tramway  means  increased  receipts,  and  the  result  of  experience  up  to 
the  present  has  been  that  a  minimum  increase  of  receipts  from  this  elec- 
trical traction  through  ap  increase  of  speed   when   once  your  cars  are 


properly  working,  has  been  at  least  30  per  cent.  As  I  have  said,  this 
electrical  system  is  now  well  known  on  the  Continent,  but  it  basnol  grown 
so  well  in  this  country,  where  wc  are  slow  in  adopting  innovations— still 
it  is  making  progress  now,  and  I  have  not  the  least  doubt  in  my  own  mind 
that  five  years  hence  there  will  not  be  a  horse  tramway  to  be  seen  in  this 
country. 

Mr.  PRINGLE  said  he  was  interested  in  the  Birmingham  Central  Tram- 
ways Company,  and  knew  that  in  that  Company  they  have  a  cable  tram- 
way that  is  a  splendid  success,  they  have  a  steam  tramway  which  pays 
well,  and  they  have  a  horse  tramway  which  pays  something,  but  they  also 
have  an  utter  failure  in  an  electrical  tramway — the  electrical  tramway  pays 
nothing. 

The  CHAIRMAN  :  I  have  been  watching  the  subject  for  years,  and 
going  into  all  the  quest  ions  of  accumulators  and  three  or  four  other  system. 
of  electrical  traction,  and  I  do  not  believe  that  anything  is  better  than  the 
overhead  wire,  so  long  as  we  are  allowed  to  put  it  up.  I  can  onlj 
you  that  we  shall  carefully  consider  the  whole  matter,  and  that  we  shall 
carefully  study  everything  connected  with  it. 

The  report  was  adopted. 

Isle  of  Man  Tramways  and  Electric  Power  Company 
(Limited). 

The  first  annual  meeting  of  this  Company  was  held  on  Wednesday  ai 
Douglas. 

Mr.  A.  BRUCE,  the  Chairman,  in  proposing  the  adoption  of  the  report, 
congratulated  the  shareholders  on  the  magnificent  position  of  the  Com- 
pany, and  pointed  out  that  with  the  interim  dividend  already  paid  and 
that  proposed  the  shareholders  were  paid  the  handsome  dividend  of 
12  per  cent,  on  the  Preference  and  15  on  the  Ordinary  shares.  They  pro- 
posed to  carry  forward  £2,000  to  reserve,  and  £1,672  to  profit  and  loss. 
He  alluded  to  the  prospective  public  improvements,  which  would  increase 
the  number  of  visitors  and  add  to  the  revenue  of  the  Company.  The  Com- 
pany had  ordered  new  motor  cars  from  Messrs.  Milnes  and  Co.,  of  Birken- 
head, and  additional  electrical  equipment  from  Messrs.  Mather  and  Piatt, 
of  Salford. 

The  report  was  adopted,  and  Messrs.  A.  Bruce  and  F.  G.  Callow  were 
re-elected  Directors. 

Mr.  J.  ALWORTH,  the  manager,  said  that  during  the  eight  months 
the  system  had  been  working  a  million  and  a  quarter  persons  had  been 
carried  without  injury  to  life  or  limb,  showing  the  efficiency  with  which 
the  line  was  worked. 


City  of  London  Electric  Lighting  Company 
(Limited). 

The  statement  of  accounts  and  report  of  the  Directors  of  this  ( Jompany 
are  just  issued.  The  report  refers  to  the  appointment  of  Mr.  Frank  Bailey 
to  be  engineer  to  the  Company  in  the  place  of  Mr.  I).  Cook,  resigned,  and 
the  appointment  of  Mr.  J.  Cecil  Bull,  who  has  been  secretary  of  the  Com- 
pany from  the  commencement,  to  be  also  commercial  manager.  Mr.  E. 
Lucas  and  Col.  B.  H.  Martindale  retire,  and  offer  themselves  for  re-election 
as  Directors,  and  Messrs.  W.  H.  Paunell  and  Co.,  the  auditors,  also  seek  re- 
election. The  total  paid-up  share  capital  of  the  Company  is  £800.000  in 
40.000  Ordinary  shares  and  40,000  Preference  shares  of  £10  each.  The 
amount  of  loan  capital  received  is  £172,960,  making  the  total  paid-up 
capital  £972,960.  The  meeting  of  shareholders  will  he  held  at  Winchester 
House.  Old  Broad-street,  London,  E.C.,  on  Wednesday  next,  at  2:30  p.m., 
when  the  following  report  will  he  presented  to  the  shareholders: — 

Capital. — The  expenditure  on  capital  account  during  the  year  ended 
December  31,  1894,  amounted  to  £280,532.  9s.,  of  which  details  are  given 
in  the  accounts  submitted.  During  the  year  Five  per  Cent.  Debenture 
stock  to  the  extent  of  £300,000  has  been  issued  at  premiums  amounting 
to  £71,000.  The  first  issue  of  £100,000  is  already  quoted  iu  the  Stock 
Exchange  official  list,  and  application  has  been  made  for  a  quotation  for 
the  second  issue  of  £200,000.  The  Directors  have  been  advised  that 
owing  to  the  Debenture  stock  having  been  made  redeemable  at  £125  per 
centum  after  December  31,  1910,  the  sanction  of  the  shareholders  is  neces- 
sary to  the  issue  of  the  further  stock  required  to  complete  the  £400,000 
mentioned  in  the  original  prospectus,  and  a  resolution  for  this  purpose  i- 
to  lie  submitted  to  the  shareholders. 

A'.  iii  nt'i. — The  net  revenue  for  the  year  was  £34.865.  2s.  6d.  Balance 
brought  forward  £3,041. 14s.  9J.  Total  available  revenue  £37,906.  17.-.  3d. 
t  if  this  sum  £3.154.  3s.  4d.  has  been  paid  in  interest  on  Debenture  stock 
to  December  31st  last,  £12,000  as  interim  dividend  on  Six  per  ( 'ent.  Pre- 
ference shares  to  June  30th  last,  making  £15,154.  3s.  4d.,  leaving  for 
further  distribution  £22,752.  13s.  lid.  The  Directors  now  recommend 
that,  dividends  lie  paid  for  the  past  half-year  of  6s.  per  share  on  the  Pre- 
ference shares  (6  per  cent,  per  annum),  and  5s.  per  share  on  the  t  Irdioary 
shares  (5  per  cent,  per  annum'.  This  will  absorb  £22,000.  leaving  a 
balance  of  £752.  13-.  lid.  to  be  carried  forward.  Out  of  the  premiums 
already  received  on  the  issues  of  debenture  stock  the  Directors  have 
decided  to  write  off  the  whole  of  the  expenses  in  connection  with  the  issues 
of  Ordinary  and  1  'reference  shares,  Debenture  stock,  and  other  preliminary 
matters,  amounting  in  all  to  £19,064.  18s.  4d.,  and  to  transfer  the  sum  of 
£1,585.  lis.  to  the  reserve  fund,  leaving  a  balance  of  £44,923.  18s.,  which 
it  is  proposed  for  the  present  to  carry  forward.  The  necessary  provision 
for  depreciation  in  accordance  with  the  City  of  London  Electric  Lighting 
Act.  1893,  has  been  made. 

Notwithstanding  repeated  applications  the  Corporation  has  not  yet  given 
consent,  aj  required  by  the  Telegraph  Act,  1892,  to  the  use  of  certain  tubes 
for  telephonic  purposes,  and  negotiations  arc  still  proc ling, 

The  generation  and  distribution  expenses  for  the  year,  including  repairs 
and  renewal.-,  were  46  per  cent,  of  the  earnings,  as  compared  with  54'2 
for  1893,     Revenue  is  now  being  earned  at  the  estimated  rate  gl  over 
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£105,000  per' annum  gross.     The  rapid  progress  made  in  tlio  Company's 
business  will  lie  seen  by  the  following  table  :  — 

Dec.  31, 1892.    Dee.  31, 1893.    Dee.  31, 1894. 

Estimated  gross  revenue  from 
private  lighting  £16,193     £45,738     £88,000 

Estimated  gross  revenue  from 
public  lighting    £11,259     £12,933     £13,600 

No.  of  8-c.p  lamps  connected.     £0,241     65,341     135,460 

Number  of  customers    242     1.C80     2,740 

Lands  and  Buildings. — The  main  buildings  now  finished  will  accomo- 
date plant  of  sufficient  capacity  for  at  least  300.C00  8-c.p.  lamps  connected. 
Possession  of  Rose's  wharf  anil  premises  adjoining  the  Baukside  Station 
has  just  been  obtained;  this  site  will  be  utilised  in  due  course  for  the 
business  of  the  Company.  The  whole  of  the  twenty-two  transformer 
stations  are  now  in  operation.  These  will  accommodate  equipment  for  the 
service  of  at  least  400X00  8-c.p.  lamps  connected. 

Generating  Plant. — The  plant  already  in  position  is  of  a  capacity  of 
150,000  8-c.p.  lamps,  and  the  further  machinery  in  course  of  construction 
fiy  the  contractors  will  be  erected  during  the  current  year.  The  are  light- 
ing plant  has  worked  satisfactorily  throughout  the  year.  The  total  num- 
ber of  units  sold  during  the  year  was  2,602,217. 

Street  Work. — This  work  is  now  practically  complete.  Further  expen- 
diture for  cables  will  be  limited  to  primary  mains,  feeders,  and  service 
conductors,  which  will  be  provided  as  from  time  to  time  required. 

Private  Lighting. — Nearly  3,000  private  consumers,  representing  a  total 
of  142,500  8-c  p.  lamps,  are  being  supplied  with  current.  Applications 
continue  to  come  in  satisfactorily,  the  total  received  to  date  being  equal  to 
the  supply  of  current  for  151,000  8-c.p.  lamp?. 

Public  Lighting. — The  Company  is  still  awaiting  the  order  of  the  Com- 
missioners of  Sewers  to  proceed  with  the  lighting  of  the  lesser  streets,  for 
which  the  necessary  plant  was  in  position  a  year  ago. 


Notting  Hill  Electric  Lighting  Company  (Limited). 

The  Directors'  report  and  statement  of  accounts  of  this  Company  were 
issued  on  Tuesday,  and  show  a  total  paid-up  capital  of  £82,890.  The 
whole  of  the  Ordinary  and  Founders'  shares  have  been  issued,  leaving 
17.011  Ordinary  Preference  shares  of  £10  each  remaining  unissued.  The 
quantity  of  electricity  generated  during  the  year  ended  December  31st 
last  was  145,943  uuits,  of  which  130.266  units  were  sold  to  private  con- 
sumers, 3,652  used  on  works  for  lighting  and  testing,  and  12,030  lost  in 
distribution  and  not  accounted  for.  The  total  maximum  supply  demanded 
during  the  period  was  equivalent  to  15,669  8-c.p.  lamps.  The  meeting  of 
shareholders  is  to  take  place  at  the  registered  offices,  Buhner-place,  High- 
street,  Nutting  Hill,  London,  \\\,  on  Tuesday  next,  at  5:30  p.m.  The 
following  is  the  Directors'  statement :  — 

The  expenditure  on  capital  account  at  the  date  of  the  last  balance-sheet 
amounted  to  £78,528.  19s.  10d.  During  the  year  a  further  sum  of 
£5,032.  Is.  7d.  was  expended,  bringing  up  the  total  to  £83,561.  Is.  5d. 
The  principal  item  of  expenditure  is  l'4,033.  4s.  7d.  for  mains,  the  greater 
part  of  which  represents  the  cost  of  the  extension  to  Melbury-road  and 
Addison-road.  Against  this  capital  expenditure  £4,410  of  Preference 
shares  were  issued.  The  preliminary  expenses,  compensation  and  cost  of 
administration  during  construction,  amounting  to  a  sum  of  £5,205.  5s.  4d., 
have  been  transferred  to  a  suspense  account,  with  a  view  to  their  being 
gradually  written  oft  out  of  revenue  by  means  of  a  sinking  fund.  The 
total  expenditure  charged  to  capital  account  now  stands,  therefore,  at 
£73,335.  16s.  Id.  The  revenue  account  shows  a  profit  of  £2,401.  17s.  8d., 
as  compared  with  profits  of  £1,481.  7s.  Id.  in  1893  and  £112.  6s.  Id.  in 
1892,  and  a  loss  of  £554.  18s.  6d.  in  1891.  The  amount  received  from  the 
sale  of  current  shows  an  increase  of  £687.  4s.,  and  expenditure  a  decrease 
of  £127.2-.  81.  The  Directors,  who  arc  entitled  to  fees  amounting  to 
£1,000,  propose  to  draw  for  their  services  for  the  year  1894  the  sum  of 
£300.     After  payment  of  this  sum  the  revenue  account  shows  an  available 

profil unting  to  £2,101. 17a.  8d.     Oul  of  this  £600  has  been  sel  a  tdc 

for  depreciation,  and  £156.  3s.  2d.  has  been  written  off  preliminary  expenses, 
leaving  £1,243.  14s.  7d.  available  for  tin-  following  dividends  :  6  per  cent. 
por annum  less  income  tax  on  the  Ordinary  I'reference  shares,  taking 
£566.  6s.  (an  interim  dividend  on  theso  shares  wa  paid  on  .luly  31st  \  2s. 
pei  ihare  free  of  income-tax  on  the  Ordinary  shares,  taking  £645.  4s., 
and  £32.  4.,.  7d.  carried  forward. 

The  engineer  iMr.  (!.  Srhnltzi  rcpoit.  that  the  machinery  and  plant  at 
the  central  tation,  as  well  as  the  i are  in  ( I  condition, and  no  acci- 
dent of  any  kind  has  occurred  during  the  year.  In  view  of  recent  occur- 
rences in  other  districts,  the  Directors  are  taking  steps  to  ventilate  the 

culvei  1 1  in  order  to  prevent  any  possible  •>•  oumulal  i f  gas.   The  number 

"i  houses  on  the  circuit  hai  increased  from  173  to  234.  and  the  numbei  ol 
lights  from  12,155  to  15,669. 

The.  II ■  to  House  Company  having  decided  to  abandon  their  area  in 

the  northern  pari  of  Kensington,  the  Directors,  after  prolonged  negotia- 
tions with  the  1 il  authority,  decided  to  apply  to  Parliament   for  powers 

to  extend  over  the  whole  of  tho  northern  porti I   Kensington,  thereby 

more  than  doubling  their  presenl  area,  The  Standing  Ordei  having  been 
complied  with,  and  no  notice  ol  opposition  having  been  given,  the  D 

anticipate  that  tho  noce    arj  powon  will  i"1  conferred  "i them  during 

' n  u  in    i     ion,     1 1  the  c   tec  ion  powoi    are  [ranted,  the  area  of  this 

'    ii nj  v.  ill  consist  of  aim    I    the    ■  noli  it   pai  I  of  the  pai  I  ih  of 

north       Kei       ;ton  High-el  reel 

The   L)  of    Mr     I  ;,     I  .-, 

bhelr  engineer  and  manager,  whose  zeal  and  elj  

ti  ibub  I  to  1 1"'  pi  ogre     ol  I  he  I  'ompanj . 
The  Direotoi    who  retire  are  Messi     V.E,  Franklin  and  Fri 

"el  it"",   offi  i  lei  tion      Ths    ihareholdors 

Mei  i     i  isson   and  Co.,  al  o  retire,  ■  ■  bIi  ition, 


Telegraph  Construction  and  Maintenance  Company 
(Limited). 

The  following  report  is  issued  by  the  Directors  of  this  Company,  and 
will  be  submitted  to  the  members  at  the  thirty-first  ordinary  meeting  to 
lie  held  at  the  offices,  38,  Old  Broad-street,  London,  E.( '.,  on  Tuesday  next, 
the  26th  next,  at  one  o'clock  : — 

The  Directors  deeply  regret  the  death  of  Mr.  riiilip  Rawson,  who  had 
been  a  much  valued  member  of  the  Board  for  a  period  extending  over  26 
years.  The  accounts  for  the  year  show  a  net  profit  of  £91,921.  7s.  9d., 
after  charging  the  interest  on  the  debentures.  To  this  sum  must  be  added 
£51,228.  10s.  8d.  brought  forward  from  last  year,  making  a  total  of 
£143,149.  18s,  5d.  From  this  amount  is  deducted  the  interim  dividend 
of  5  percent,  paid  July  24,  1894,  amounting  to  £24.410,  leaving  £120,739. 
18s.  5d.  to  he  dealt  with.  Of  this  sum  the  Directors  propose  to  distribute 
a  dividend  of  £1.  16s.  per  share,  absorbing  £67.230,  being  at  the  rate  of 
15  per  cent.,  and  making,  with  the  amount  already  paid,  a  total  dividend 
for  the  year  of  £2.  8s.  per  share,  or  23  per  cent.,  free  of  iucome  tax, 
leaving  £53,509.  18s.  5d.  to  be  carried  forward  to  the  next  account. 

The  operations  carried  out  during  the  year  comprise  the  laying  of  a  cable 
for  the  Eastern  Extension  Telegraph  Company,  between  Singapore,  Labuan 
and  Hong  Kong  ;  and  the  manufacture  of  a  cable  for  the  Anglo-American 
Telegraph  Company,  and  its  laying  between  Valentia  and  Newfoundland  ; 
several  lengths  of  cables  have  also  been  manufactured  for  different  tele- 
graph administrations  and  companies.  Repairs  of  cables  have  been  carried 
out  in  the  North  Sea  and  English  Channel  for  the  German  Government. 
The  factories  at  East  Greenwich  and  Wharf-road  and  the  Company's  steam- 
ships are  in  good  and  efficient  condition. 

The  Directors  have  the  pleasure  to  announce  that  they  have  elected 
Admiral  Sir  Anthony  Hiley  Hoskins,  G.C.B.,  to  a  seat  at  the  Board.  The 
retiring  Director,  Mr.  George  W.  Campbell,  offers  himself  for  re-election  at 
the  meeting,  and  the  auditors,  Mr.  John  Gane  and  Mr.  Patrick  A.  Glegg, 
who  retire,  offer  themselves  for  re-election. 


Cambridge  Electric  Supply  Company  (Limited). 

The  following  report  of  the  Directors  of  this  Company  will  Vie  presented 
to  the  meeting  of  shareholders,  to  be  held  at  the  office?,  Thompson's-lane, 
Cambridge,  on  Wednesday  next,  at  12  o'clock  : — 

The  Directors  consider  the  prospects  of  the  Company  to  be  very  satis- 
factory. During  the  twelve  months  lamps  equivalent  to  3,644  8  c.p. 
have  been  connected  to  the  Company's  mains,  making  a  total  at  the  present 
time  equal  to  11,644  lamps  of  8  c.p.  The  electric  light  has  during  the 
year  been  extended  throughout  Cains  and  Sidney  Colleges  ;  3,688  yards 
of  main  conduit  pipe  has  been  laid  in  Newnham  and  other  districts,  making 
at  the  present  time  a  total  of  12,146  yards.  Since  October  last  the  supply 
of  current  has  been  continuous  day  and  night.  In  order  to  maintain  the 
supply  most  economically  as  well  as  to  meet  the  increasing  demand  for 
current,  the  Directors  have  decided  to  add  a  small  day  load  generating 
plant  and  an  additional  boiler.  The  Company  has  made  a  profit  on  the 
year's  working  of  £933.  Is.  Id.,  which,  added  to  £268.  10s.  lid.  brought 
forward,  gives  a  balance  of  £1.201.  12s.  The  Directors  advise  the  payment 
of  a  dividend  of  2£  per  cent.,  absorbing  £575.  18s.,  which,  with  £350. 17a.  7d. 
debenture  interest,  leaves  £274. 16s.  5d.  for  depreciation.  &c.  An  increased 
dividend  for  the  current  year  is  anticipated.  Sir  li.  ('.  Browne  and  Mr.  D. 
Munsey  seek  re-election  as  Director -,  and  Mr.  Arthur  Butter,  the  auditor, 
,lso  offers  himself. 


NEW  COMPANIES,  STATUTORY  RETURNS.  &c. 


ALLIANCE  METER  COMPANY  LIMITED1.  This  Company  was  registered 
on  February  15lh.  with  a  capital  of  £5.000  in  £1  shares,  to  manufacture 
or  deal  in  gas  meters,  water  meters,  and  electric  light  meters,  and  to  carry 

on  the  business  ol  i  hanical  and  electrical  engineers,  etc. 

AROSCOPIC  LENS  COMPANY  ^LIMITED  .  This  Company  WOB  registered 
on  February  18th,  with  a  capital  of  £1,000  in  t'l  shares,  to  carry  on  busi- 
ness in  any  pan  of  the  world  as  manufacturers  snd  vendors  of,  agents  for 
and  dealers  in,  electrical,  medical  or  optical  instrument.-,  discoveries, 
inventions  and  devices. 

BVTTERY  AND  MOTOR  COMPANY  iLlMITED).  This  Company  WOB 
registered  on  February  16th  with  e  capital  of  £12.000.  divided  into  800 
£5  pei  Cent.  Preference  hares  and  1,600  Ordinary  shares  of  £&  each,  to 
enter  into  an  agreement  between  Harry  T.  Baruel  i  and  Francis  J.  Moffetl 
(as  the  trustee  for  the  Company  with  reference  to  the  sale  to  and 
chase  bj  tho  Compauj  ol  certain  patent  for  improvements  in  primary 
batteries  and  motors  and  other  propert}  therein  mentioned,  and  to  carry 
on  the  business  of  manufacturing,  worl  letting  on  hire,  and 

Belling  elr,  in,    batterie     inacl y,  boal     oi    vcssels.'and  apparatus,  &c  ; 

for  the  production   transmit   ion     tors  e  and  use  of  electric,  magnctii   or 

other  force,  whether  under  tl 1  pateul    orotherwise     The    ubscribers 

with   oue    more   eoi  h     are      i     T,    Wit,   George    Brown,   Stephen    B. 
Saunders,  II.  Newman  GodwarTI,  Arthur  J.  Coole,  Henry  s.  Bourke,  and 
;    pike.     The  iii  i    Directors  aro  :     Han y  T.  Burnett,  William  U. 
Bourke,  William  J.  Dai  '  i    \    Hill,  and   Stephen  B.Saunders, 

Ihe  in  i  and  last  of  whoi  I  lirei  tors  for  al  leasl 

three  yeai     with    i     ilarj   ol  £250  each  pel  annum  and  a  pcrceu 

the    pi  

ELECTRIC    GUEST    CALL    COMPANY    (LIMITED).      This    Company    was 

registered  on  February   ?tb,  with  a  I     000,  divided  into  1.500 

^  ''  and  3,600  "  B  "  shares  id  tl  each,  to  eutei  inl Icarrj  into  effei  t 
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an  agreement  made  between  Arthur  J.Benedict  and  De  La  tfontagnie 
Koore  (as  trustee  for  the  Company),  and  to  carry  on  the  business  of  manu- 
facturers of  ami  dealers  in  electrical  and  mechanical  machines  and  appa- 
ratus, particularly  those  connected  with  the  production  of  calls  and 
announcing  clocks  for  use  in  hotels,  dubs,  and  similar  establishments. 
The  subscribers  (with  one  share  each)  arc  D.  I..  M.  Moore,  II.  E.  Gibbins, 
A.  Watkins,  A.  A.  Heron,  J.  1',  Moore,  E.  H.  Edwards,  ami  \V.  C. 
Grcenop,  Jun. 

EMPIKE  ECONOMIC  STEAM  PRODUCER  LIMITED;.— This  Company 
was  registered  on  February  18th,  with  a  capital  of  £80,000,  divided  into 
50,000  Preferred  and  30.000  Deferred  shares  of  £1  each,  to  enter  into  an 
agreement  between  Rudolph  Klostermann  and  Otto  I'Vicderiei.  and  Charles 
H.  Williams  (as  the  trustee  for  the  Company),  for  the  purchase  by  the 
Company  of  certain  letters  patent  relating  to  improvements  in  grates  for 
use  in  boiler  furnaces,  and  to  improvements  in  boiler  fires,  and  to  carry  on 
the  business  of  mechanical  engineers,  boiler  makers,  &c, 

JOHN  CROSSLEY  AND  CO.  (LIMITED).— This  Company  was  registered 
on  February  18th,  with  a  capital  of  £5,000  divided  into'  500  Preference 
and  500  Ordinary  shares  i'i  t'5  each,  to  acquire  the  business  of  engineers, 
ironfounders.  and  machine  makers  carried  on  at  Halifax,  by  John  Crossley 
and  Co. 

PEARSON  S  AUTOMATIC  FIRE  INDICATOR  COMPANY  (LIMITED).— This 
Company  was  registered  on  February  6th,  with  a  capital  of  £5,000,  in  £1 
lines,  to  acquire  the  inventions  of  Richard  Pearson  for  the  manufacture 
of  a  thermotuetric  circuit  closer  used  as  a  fire  alarm  and  indicator,  and  to 
on  the  business  of  an  electric  instrument  and  apparatus  company, 
of  electricians,  electrical  contractors,  mechanical  and  electrical  engineers, 
suppliers  of  electricity,  and  electrical  apparatus  manufacturers  and  dealers. 
The  subscribers  (with  one  share  each)  are  :  Edward  K.  Burstal,  Mark  H. 
Winkley,  Edwin  H.  Hubble,  Edward  Mann,  C.  E.  Masterman,  P.  Greville, 
and  J.  Speer,  the  first  four  of  whom  and  Edmund  Stevenson  are  the  first 
Directors. 

WHEELER  HILL  (LIMITED).— This  Company  has  been  registered  with  a 
capital  of  £62,500,  in  £1  shares,  to  acquire  a  mining  property  in  Cali- 
fornia, and  to  construct  telegraphs,  gas  and  electrical  works,  &c. 


ELECTRICAL  ADVERTISING  SYNDICATE  (LIMITED).— The  annual  return 
of  this  Company,  made  up  to  January  14th,  has  been  filed.  The  nominal 
capital  is  £10,000,  in  £10  shares,  of  which  964  have  been  taken  up  and 
allotted.  Of  these  900  have  had  the  full  amount  considered  as  fully  paid. 
The  full  amount  has  been  called  and  paid  on  the  remainder. 

ELECTRICAL  PURIFICATION  ASSOCIATION  (LIMITED).— The  annual 
return  of  this  Company,  made  up  to  December  28th,  has  just  lieeu  filed. 
18,326  shares  have  been  taken  up  out  of  a  nominal  capital  of  £25,000,  in 
£1  shares.  5,000  of  these  have  been  issued  as  fully  paid,  and  the  full 
amount  has  been  called  on  the  remainder,  resulting  in  the  receipt  of 
£13,226,  and  leaving  £100  in  arrears. 

ELECTRO-ALKALI  COMPANY  (LIMITED).— The  annual  return  of  this 
Company,  made  up  to  January  3rd  has  just  been  filed.  The  nominal 
capital  of  £160,000  is  divided  into  10,000  Ordinary,  5,000  Preference,  and 
1,000  Deferred  shares  of  £10  each,  of  which  all  the  latter  have  been  sub- 
SCi  il  ed  for  and  allotted.  A  call  of  £2  per  share  has  been  made,  resulting  in 
the  payment  of  £1,990,  leaving  £10  still  to  come  in. 

ELECTROLYTIC  CAUSTIC  SODA  AND  CHLORINE  TRUST  VLIMITED).— 
The  annual  return  of  this  Company,  made  up  to  December  27th,  has 
recently  been  filed.  The  whole  nominal  capital  of  £20,000  in  £10  shares 
has  been  taken  up,  and  500  shares  have  been  issued  as  fully  paid.  The  full 
amount  ha.s  been  called  on  the  remainder,  resulting  in  the  payment  of 
£15,000.  A  special  resolution  has  since  been  filed  for  the  voluntary  wind- 
ing-up of  the  Company,  and  Hernial  Vogan,  of  Walton  Lodge,  Surbiton. 
Surrey,  has  been  appointed  liquidator. 

ELMORE'S  AMERICAN  AND  CANADIAN  PATENT  COPPER  DEPOSITING 
COMPANY  LIMITED;.— The  annual  return  of  this  Company,  made  up  to 
January  14th,  has  just  lieen  filed.  Out  of  a  nominal  capital  of  £200X00 
divided  into  65.000  Priority  and  35,000  Deferred  shares  of  £2  each, 
44,788  of  the  former  and  all  the  latter  have  been  taken  up,  and  the 
latter  have  been  issued  as  fully  paid.  Resulting  on  a  call  of  the  full 
amount  on  the  Priority  shares,  £86,044.  15s.  has  been  received,  leaving 
£3,531.  5s.  as  yet  unpaid. 

S.  Z.  DE  FERRANTI  (LIMITED).— The  annual  return  of  this  Company, 
made  up  to  January  14th,  just  tiled,  shows  that  the  whole  nominal  capital 
of  £100,000,  divided  into  2,000  Preference  and  8,000  ordinary  shares  of 
£10  each,  has  been  taken  up,  and  of  these  1,993  Preference  and  all 
the  Ordinary  have  been  issued  as  fully  paid.  The  full  amount  has  been 
called  and  paid  on  the  remaining  seven  Preference  shares. 

OKONITE  COMPANY  LIMITED  .  The  annual  return  of  this  Company, 
made  up  toJanuatj  10th,  has  ju.-t  Keen  tiled.  Out  of  a  nominal  capital  of 
±1340,000  divided  into  17,000  Ordinary  and  a  like  number  of  Preference 
shares,  all  of  £10  each,  all  the  Ordinary  and  16,995  Preference  shares  have 
been  taken  up.  5,6t6  of  each  class  have  been  issued  as  fully-paid,  and  the 
lull  amount  per  share  has  been  called  on  the  remaining  11,334  Ordinary 
ami  11,329  Preference  shares,  resulting  in  the  receipt  of  £225,665,  leaving 
a  balance  of  £1,015  still  to  he  paid.  The  sum  of  £5  has  been  paid  on  five 
forfeited  Preference  shares. 

PACIFIC  AND  EUROPEAN  TELEGRAPH  COMPANY  LIMITED).— The 
annual  return  of  this  Company,  made  up  to  December  26th,  has  just  been 
filed.  The  whole  nominal  capital  of  £100,000,  in  £10  shares,  has  been 
subscribed  for  and  allotted.  Upon  each  of  the.-e  shares,  £4  has  been 
called,  and  the  full  amount  has  been  received,  with  the  exception  that 
only  £3  per  share  has  been  paid  to  date  on  2,500  share-. 

PIONEER  ELECTRIC  CARRIAGE  COMPANY  I  LIMITED;.— The  annual 
return  of  this  Company,  made  up  to  January  3td,  has  just  been  filed. 


52  shares  have  been  taken  up  out  of  a  nominal  capital  of  £20,000,  in  £50 
shales.  The  full  amount  has  been  called,  of  which  £1,175  was  not  due 
till  January  15th.  £1,540  has  been  paid,  and  £1,060  is  in  arreai  a 
which  U900  was  not  dm-  till  January  15th). 

PYKE,  HARRIS  AND  CO.  (LIMITED!.— The  annual  return  of  1 1,, 
pany,  made  up  to  January  11th,  has  Keen  filed,  The  nominal  capital  is 
£30,000  divided  into  1,400  "A  "  and  4,600  "  B"  shares  of  £5oach  ;  1,218 
"A  "  and  3,600  "  B"  shales  have  Keen  taken  up,  and  all  the  latter  have 
been  issued  as  fully  paid.  The  full  amount  has  Keen  called  on  the  "A  ' 
shaves,  resulting  in  the  receipt  of  £6,090. 

QUEEN  ANNES  MANSIONS  LIGHTING  AND  HEATING  COMPANY 
(LIMITED).  The  annual  return  of  this  Company,  made  up  to  January  11th 
and  just  tiled,  shows  that  the  whole  nominal  capital  of  £60,000  divided 
into  3,000  Preference  shares  of  £10  each,  and  a  like  number  of  Ordinary 
share-  of  similar  value  have  been  issued  as  fully  paid. 

RAILWAY  AUTOMATIC  ELECTRIC  LIGHT  SYNDICATE  (LIMITED).— 
The  annual  return  of  this  Company,  made  up  to  December  31st,  has  just 
been  filed.  The  nominal  capital  is  £25,000,  divided  into  400  Ordinary 
and  600  Preference  .-hares  of  £25  each.  All  the  Preference  and  396  of 
the  Ordinary  are  now  taken  up,  and  200  of  the  latter  class  have  been 
issued  as  fully  paid.  The  full  amount  has  been  called  on  200  Ordinary 
and  550  Preference,  and  £20  per  share  on  the  remaining  50  Preference, 
resulting  in  the  payment  of  £18,103,  leaving  £1,5S2  still  unpaid.  The 
sum  of  £45  has  been  received  in  respect  of  4  forfeited  Ordinary  shares. 

READING  ELECTRIC  SUPPLY  COMPANY  LIMITED).— The  annual  return 
of  this  Company,  made  up  to  December  31st,  has  just  been  filed.  A  note 
states  "that  the  company  was  in  abeyance  until  July  1,  1&94,  and  by  au 
inadvertence  no  general  meeting  was  held  between  that  date  and  the  close 
of  the  year."  The  nominal  capital  is  £75,000  in  £5  shares  and  2,719  of 
these  have  been  taken  up.  Calls  amounting  to  £4  per  share  have  been 
made  on  2,712  shares,  and  the  full  amount  has  been  called  on  the 
remainder.     The  calls  paid  amount  to  £10,481,  leaving  £402  in  arrears. 

ROLLASON'S  WIND  MOTOR  COMPANY  (LIMITED).— The  annual  return 
of  this  Company,  made  up  to  January  4th,  was  recently  filed.  Out  of  a 
nominal  capital  of  £35,000  divide.!  into  350  Founders'  and  34,650  ( Mdinarv 
Shares  of  £1  each,  all  the  Founders'  and  21,133  Ordinary  have  been  taken 
up.  Of  these  the  Founders' and  22,350  Ordinary  have  been  issued  as  fully 
{aid.  The  full  amount  has  been  called  on  717  shares,  and  5s.  per  share  on 
the  remainder,  and  in  consequence  £701. 12s.  6d.  has  been  received,  leaving 
£281.  17s.  6d.  in  arrears. 


CITY    NOTES. 


ABERDARE. — It  is  said  that  a  satis*actory  response  has  been  made  to 
the  invitation  to  provide  capital  for  a  '°cal  electric  lighting  company,  and 
that  a  strong  Board  of  Directors  has  been  obtained  for  the  venture. 

BRUSH  ELECTRICAL  ENGINEERING  COMPANY  LIMITED).— The  deben- 
ture stock  transfer  books  of  this  Company  are  closed  to  the  2nd  day  of 
March,  inclusive. 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  (LIMITED).— The 
traffic  returns  of  this  Company  fur  the  week  ended  February  17th,  were 
£998,  as  against  £938  iu  the  corresponding  period  of  1891,  being  an 
increase  of  £60.  The  total  receipts  for  the  half-year  amount  to  £7X39, 
as  against  £6,665  for  the  corresponding  period  of  1894,  an  increase  of  £374. 

GREAT  NORTHERN  TELEGRAPH  COMPANY.— The  coupons  falling  due 
on  March  1st  next  on  the  debentures  of  1883  (series  B)  will  be  paid  by 
Messrs.  C.  J.  Hambro  and  Son,  70,  Old  Broad-street,  London,  E.C. 
Coupons  must  be  left  three  days  for  examination. 

GREAT  WESTERN  RAILWAY  COMPANY.— At  the  half-yearly  meeting 
of  this  Company,  held  last  week,  Viscount  Emlyn,  who  presided,  in  the 
course  of  his  remarks,  said  that  the  increase  of  £2,630  in  the  general 
charges  during  the  period  covered  by  the  report  and  accounts  were  due  to 
expenses  incurred  in  connection  with  the  telegraphs.  The  directors  were 
increasing  the  means  of  communication  upon  the  line  by  electric  appli- 
ances and  telephones,  and  they  believed  that  by  so  doing  they  would  add  to 
the  security  of  working  the  line,  and  also  reduce  the  cost  of  working  by 
having  rapid  means  of  communication  between  one  point  and  another. 
He  considered  that  the  outlay  would  well  repay  the  Company  in  the  near 
future. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  17th  inst.  amounted  to  £843.  The 
amount  for  the  corresponding  week  last  year  was  £671. 

SANITAS  COMPANY  (LIMITED).  The  Directors  recommend  a  final 
dividend  of  5  per  cent,  and  a  bonus  of  3:J  per  cent.,  bringing  up  the  tot  il 
distribution  for  the  past  year  to  13;  per  cent, 

TELEGRAPH  CONSTRUCTION  AND  MAINTENANCE  COMPANY  (LIMI- 
TED).— The  transfer  books  of  this  Company  are  closed  from  the  18th  to 
the  26th  inst.  inclusive,  preparatory  to  the  payment  of  dividend. 

WEST  AFRICAN  TELEGRAPH  COMPANY  LIMITED;. -The  half-yearly 
interest  due  .March  1st,  ou  the  5  per  Cent  Mortgage  Debenture!  of  this 
Company,  wili  lie  paid  by  the  National  Bank  of  Scotland,  Nicholas-lane, 
London,  E.G. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— 
This  Company's  traffic  receipts  for  the  week  ended  February  15th,  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  Loudon 
Platino-Braziliau  Telegraph  I  lompanj    Limited  ,  were  £3,388. 

WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY  (LIMITED;.  The 
traffic  receipts  of  this  Company  for  the  two  weeks  ended  February  15th 
were  £2,821,  as  c  >m]  arcd  with  £2,620  for  the  corresponding  period  of  last 
year, 
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COMPANIES'       SHARE       LIST. 


PRESENT     AMOUNT 
AMODNT. 


Last 

DIVI- 
DEND. 


fl,0t2.8S0 
£2,993,660 

£2,993,660 

£184.500 

130,000 

£75,000 

10,000,000 

16,000 

6000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70,000 

£1,297,837 

£102,100 

260,000 

£320.000 

£62,700 

£95,100 

£300,000 

£200,000 

180,227 

180,012 

160  000 

£190,000 

17,000 

37,648 

£100,000 

£100,000 

11,839 

3,381 

15,609 

£249,900 

30,000 

£150,000 

88,321 

34,663 

4,669 

£80,000 

64,242 

33,129 

33,129 

£171,900 

£214,800 

$1,211,000 

£166,900 


44,000 
224,850 
171,604 
484,597 

15,000 

15,000 

119,234 

1,000,000 

58,000 
£116,733 


40,000 

40,000 

illKi.iiOO 

19,900 

£30,11110 

£67,100 

8,822 

15,000 

10,000 

45,1100 

111,000 

49,900 

£150,000 

6,462 

19,980 

20,000 

69,900 


90,000 

Or, lllll 

£126,000 
20,000 
12,139 
£20,000 
120,000 
12,846 

111,111.'. 

20,000 

60,000 

£200,000 

16,995 

16,000 

20,000 

.,   .  0 

£150,000 

87.BU 

(1,0 

£63,170 

«30,000 


COS «i 

7,000 

£67,130 
87,600 
6,295 

126,000 


Stock 
Stock 
Stock 
100 
£10 
£100 
8100 


£10 
Stock 
£10 


8/0 
10£ 
1/8 
10% 
4)% 


6% 

2/6 


4/0 
25/0 
6/0 
bX 
2/0 
8% 
6d. 

ex 


3/4 


6/0 
<1% 


1/6 

*iZ 

3/0 


10 '0 

6/4 


Btock 


TELECRAPHS. 

Anglo- American    

Do.      Preferred 

Do.       Deferred    

African  Direct  Teleg.  i%  Deb.  (Reg.  &  Bearer). . . 
Brazilian  Submarine  

Do.      6  per  Cent.  Bonds  (2nd  Series,  1906)   ... 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4  j%  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    . . . 

'      Do.      5  per  Cent.  Debentmes,  1899 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

'  Do.  6  p.  c.  ( \ustln.  Gov.  Sub.)  Debs.  1900  . . 
'Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 
'      Do.      17,  Mortgage  Debentures,  1909  (regd.)  . 

'      Do.      4";  Mauritius  Sub.  Debs,  (regd.)    

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1683  issue 

Indo-European    

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

'Pacific  European  Tel.4%  Guar. Debs. "Red"  1942 

Renter's  

'Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

*  Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

*  Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      6  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred 

*  Do.      6  per  Cent.  Debs.,  Series  "A"  1910    .. 

*  Do.      6%  Mort.  Debs.,  Series  "B"  1910 

•Western  Union  7%  1st  Mort.  (Building)  Bonds  . . . 

*  Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)     

Consolidated  Telephone  Const.  *  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid). . . 

National «~ 

Do.      6  per  Cent.  Cumulative  1st  Pref.      

Do.      6:;  Cumulative  2nd  Pref.  (fully  paid) 

Do.      6%  Non-Cumulative  3rd  Pref 

'      Do.      Debenture  Stock,  4J%  (red.) 

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red.). . . 


Previous 

Week's  Price, 

Feb.  13. 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    .... 

Do.      6%  Cumulative  Pref.  (fully  paid)   

I). i.      5'/  Debenture  Stuck  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      6  percent.  Debentures,  1900 

IIou-e-to-House  Electric 

Kensington  A  Knightshridgc  EI.  Light  (fully  paid). 

Do.      1st  Pref.  Cumulative  (folly  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply .— 

Metropolitan  Electric  Supply  (fully  paid)  

'       Do.      4*X  Debs 

Sotting  Hill  Electric      

St.  Junes  and  Pall  Mall    x<l 

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES 
Brush  Electrical  Engineering 

Do.      (J  per  Cent    I'rcf.  Non-Cumulative  .... 

1      Do.      4}  percent.  Debentures 

Crornpton  and  Co.,  7  per  Cent.  Cumulative  Pref 

Edison  and  Swan  United   

Electric  and  General  Invest.  Ordinary  (£1  paid) 
Electric  Construction 

Do.      7  per  Cent  Cumulative    I'r-f 

Elmore's  Patent  Cupper  Depositing      

fowler- Waring Ca s(fallypald)   

India  Rubber,  Qutta  IVn -lin.  ftc  ,  Works  

Da     ij  par  Cent.  Debentures,  1886  

International  Okonlte  Ordinary 

Do.       8  per  Cent.  Preference 

i  Bdtson*8wan  "  A  "  (£1  5s.  paid) 

Telegraph  Construction  and  Maintenance 

Do.     :>  per  '  cut.  Bonds 

v. Ihorj .1  i;.i»  on  Ordinary  (£8  16s.  paid).. 

Do       Pri  ti  i (fullj  paid)  

\V,  T.  Henley's  Telegraph  Works  Ordinary 

Do.  Proferonco 


RAILWAYS  AND  TRAMWAYS. 
city  and  South  i i lailway x 

Perpetual  Preforonoe g 

Do     i    Perpetual  Debenture  

Liverpool  overhead  Railway   

Do.    6%  Preference 

Do.    <%  Debenture 


7ol 


1037.      106% 
3}  9 


lf2  K6 

106  109 

112*  115% 

91  9f 

164  16  J 

21}  S2J, 

KXS  109 

62  61 
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10J 
*i 


n     3j 


Price  Rate  per 

Wednesday,       Cent. 
Feb.  20.       Yielded. 


divii  ehd  Doe. 
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hi 
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73 

1 

10J 


■',  101 


11}         121 


16, 
I7J 


17,         171 
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22  22} 


1C6 
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103 

10 
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nil      tot 
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4  12     1 

5  14  4 
8  16  2 
4     8  11 


3  13    7 

3  10     4 

4  112 
8  U     3 

3  11     1 

4  11     9 
4  10  11 


4  17 
1  16 
7  ia 


6  14 
6  14 

5  18 

6  16 


4     6  11 
3  15    C 

3  15     0 

4  0    0 


Jin.,  Apr  ,  July,  Oct 


January  and  Inly  .. 
Mar.,  June,  Oct.,  I  ec. 
June  and  D-cemb  r 
Jan.,  Apr., July,  Oc< . 
February  and  Augi  st 

April  and  October  . 


Jan.,  Apr.,  July,  Oct, 


May  and  November 
February  &  Augmt 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July 

February  &  August 
May  and  Novembrr 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  it  September 
May  and  November 

March  A  September 

April  and  October^ 

January  and  July  — 
March  <fc  September 
January  and  July 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  A  September 


May  and  November 
Yearly  . ..  -  .  -, 
June  and  December 


January  aud  July  . 


June  and  Dec  tuber 


January  and  July  _ 
Juue  and  December 


March  A  September 
January  and  July  _ 


February  A   August 
March  A  September 


December  and  June 


March  and  July  .._ 
January  and  July 


May  and  November 

May  and  November 

January  and  ' ulr  .. 
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10» 
7  1 


125} 

17} 
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16, 
16TI 


HI 
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NOTES. 


That  the  recent  street  explosions  are  due  to  leakage  of  gas 
from  the  mains  and  service  pipes  into  electric  supply  conduits, 
or  any  other  channels,  such  as  sewer  gullies,  has  been  clearly 
established  :  but  it  has  been  difficult  to  account  for  the  spark  or 
flame  which  has  fired  the  explosive  mixture.  A  remarkable 
explanation  has  been  found  for  the  presence  of  the  spark  in 
St.  Pancras  and  in  other  districts  in  which  stoneware  insula- 
tors are  used.  Incrustations  have  been  found  upon  the  copper 
mains  and  upon  the  insulators.  In  the  former  case  the  copper 
is  being  corroded,  and  green  salts  sufficiently  described  by 
the  term  verdigris  have  been  produced.  In  the  latter  a 
whitish  salt  has  been  found,  and  analysis  has  shown  that  it 
consists  of  nearly  pure  caustic  soda.  So  far,  the  damage 
would  seem  likely  to  result  either  in  breaking  of  the  copper 
main  or  collapse  of  the  insulator  ;  either  of  these  occurrences 
would  probably  be  accompanied  by  a  spark.  But  no  such 
failures  have  been  discovered. 


Ax  entirely  new  light,  however,  has  been  thrown  upon  the 
matter  by  further  examination  of  the  white  incrustation.  We 
saw  a  specimen  of  this  yesterday,  excrescent  on  a  fragment 
of  stoneware  insulator.  A  spoonful  of  cold  water  was  thrown 
on  it,  and  flames  shot  out.  The  experiment  had  been  already 
repeated  many  times  on  this  same  specimen.  It  is  clear  that 
the  caustic  soda  is  only  a  secondary  product,  and  that  pure 
metallic  sodium  is  electrolytically  produced.  The  presence  of 
water  is,  of  course,  necessary  for  the  decomposition  of  the  stone- 
ware, and  so  long  as  the  moisture  is  limited,  the  action  goes  on 
so  slowly  that  the  sodium  turns  into  caustic  soda  as  quickly 
as  it  is  liberated.  But  if,  under  conditions  which  may  easily 
and  which  do  arise,  particles  of  metallic  sodium  remain, 
mere  contact  with  a  drop  of  water  will,  as  every  schoolboy 
knows,  produce  active  combustion.  The  Board  of  Trade,  as 
soon  as  this  was  discovered,  lost  no  time  in  seeking  the  advice 
of  the  Councils  of  the  Koyal  Society  and  of  the  Institution 
of  Electrical  Engineers,  and  measures  have  already  been 
taken  to  fill  up  the  boxes  in  the  St.  Pancras  district,  and 
so  to  displace  the  explosive  mixture.  We  understand  that 
the  Board  of  Trade  has  no  intention  of  interfering  with  the 
electrical  supply,  and  that  an  official  communication  is  being 
sent  to  the  Vestry,  who  are  naturally  anxious  to  remove  the 
danger,  so  far  as  the  electrical  part  is  concerned. 


It  is  not  necessary  to  look  to  the  salting  of  the  streets  for 
the  source  of  sodium.     This  sufficiently  reprehensible  practice 


would,  of  course,  give  rise  to  sodium,  and  thus  to  gas  explo- 
sions, even  in  conduits  which  are  at  present  practically  free 
from  any  such  danger.  The  remedy  appears  to  us  to  be  to 
abandon  the  ginger-beer-bottle  material,  which  is  but  a  poor 
insulator,  since  when  moist  it  actually  becomes  an  electroh  fce, 
and  to  adopt  glass,  as  is  done  in  other  places  in  which  plenty 
of  gas  is  found,  but  where  no  explosions  have  occurred.  Glass 
insulators  for  telegraph  work  are  said  to  be  hygroscopic.  A 
film  of  moisture  becomes  condensed  on  its  surface,  and 
for  this  reason  porcelain  insulators  are  preferred  for  telegraph 
work  in  damp  climates.  But  the  conditions  underground  are 
quite  different.  Even  if  a  film  of  moisture  should  be  formed 
on  a  glass  insulator  in  a  conduit,  it  can  do  nothing  but  slightly 
and  temporarily  lower  the  insulation  of  the  circuit.  Glass 
being  absolutely  impervious,  the  moisture  can  be  only  super- 
ficial, and  must  soon  be  harmlessly  dissipated  by  the  current ;  it 
is  impossible  to  conceive  that  a  decently-designed  insulator 
could  hold  enough  water  to  allow  the  generation  of  what  the 
Germans  so  expressively  call  "bang-gas."  It  is  of  the 
greatest  importance  that  the  whole  matter  should  be 
thoroughly  sifted  ;  skilled  electricians  alone  cannot  cover  the 
whole  ground,  but  the  aid  of  experienced  practical  chemists 
should  be  called  in.  It  is  satisfactory  that  some,  at  least,  of 
the  St.  Pancras  explosions  are  thus  accounted  for,  and  that, 
thanks  to  the  prompt  action  of  the  Board  of  Trade,  steps  are 
being  taken  to  prevent  their  recurrence.  But  not  a  tithe  of 
the  recent  explosions  can  be  thus  explained,  and  it  is  most 
unfortunate  that  no  energetic  and  practical  Government 
department  exists  which  can  bring  the  primary  culprits — 
the  gas  companies — to  their  senses. 


The  energy  and  the  thoroughness  with  which  our  English 
municipalities  have  assumed  the  function  of  supplying  electric 
current  to  all  who  may  desire  and  can  pay  for  it,  is  at  once  an 
unique  and  an  interesting  phenomenon.  Whether  the  venture 
will  prove,  firstly,  a  sound  financial  success,  and,  secondly,  a 
subject  for  general  congratulation,  time  alone,  and  in  regard 
to  the  latter  consideration  only  a  very  long  time,  can  show. 
The  financial  and  engineering  success  of  our  leading  London 
low  tension  companies,  the  reports  and  accounts  of  which  are 
now  all  to  hand,  arc,  however,  beyond  quibble.  The  territory  of 
these  five  prosperous  concerns  includes  the  very  cream  of  the 
residential  districts  of  the  metropolis.  Eoughly  triangular  in 
shape,  the  apex  is  at  Waterloo  Bridge,  and  the  southern  and 
northern  sides  are  formed  by  the  river  and  by  Oxford-street 
and  the  Bayswater-road. 
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Taking  the  companies  in  the  order  of  their  capital  expen- 
ditures, we  find  the  Westminster  Electric  Supply  Corporation 
at  the  head  of  the  list,  with  a  capital  expenditure  of  some 
£411,000  and  an  output  of  some  2,173,000  units.  This  well- 
managed  concern  has  actually  decreased  its  expenses  in  face 
of  a  27  per  cent,  increase  in  its  output.  The  St.  James  and 
Pall  Mall  Electric  Light  Company  has  now  a  capital 
expenditure  of  some  £227,000  and  an  output  of  1,570,000  units. 
The  legal  expenses  of  this  Company  gave  rise  to  some  grumbling 
at  the  annual  general  meeting,  and  it  is  not  perhaps  altogether 
cheering  to  learn  that  more  "  nuisance"  litigation  is  pending  ; 
such  misfortunes  can,  however,  be  accepted  with  some 
equanimity  in  face  of  a  G|  per  cent,  dividend,  and  may  be 
considered  as  disagreeable  incidents  in  a  not  altogether 
unpleasant  campaign.  The  Charing  Cross  and  Strand 
Electricity  Supply  Corporation  comes  next,  with  a  capital 
expenditure  of  some  £212,000  and  an  estimated  output 
of  some  950,000  units.  The  Kensington  and  Knightsbridge 
Electric  Lighting  Company,  which  has  not,  by  the  way, 
overcome  its  early  coyness  in  the  matter  of  presenting 
accounts  to  the  shareholders  in  Board  of  Trade  form, 
follows  next  with  a  capital  expenditure  of  something 
like  £187,000  and  an  output  of  about  978,000  units. 
This  concern  has  succeeded  in  augmenting  its  income 
by  33  per  cent.,  with  an  increased  expenditure  of  only 
20  per  cent.  Lastly,  we  come  to  the  Chelsea  Electricity 
Supply  Company,  with  its  capital  expenditure  of  £120,000 
and  its  output  of  469,000  units,  and  which  has  managed 
to  bring  down  its  sheer  cost  of  production  by  one-third  of  a 
penny. 

All  these  companies,  therefore,  tell  the  same  tale  of 
increased  output  and  decrease  in  the  ratio  of  working 
expenses  to  revenue.  All  of  them  are  paying  satisfactory 
dividends,  the  same  as  last  year  in  some  cases,  more  than 
last  year  in  others.  All  of  them  are  setting  aside  sums  for 
depreciation,  and  some,  we  are  particularly  glad  to  note,  have 
already  started  capital  redemption  funds  against  the  day  of 
municipal  purchase.  The  sums  set  aside  for  depreciation  are 
no  doubt  of  modest  dimensions  when  considered  by  them- 
selves,  but  the  large  sums  annually  spent  on  maintenance 
must  also  be  reckoned  in.  For  instance,  the  St.  James'  Com- 
pany devoted  £3,700  to  depreciation,  or  only  about  3  per  cent. 
on  its  total  expenditure  on  buildings,  plant,  mains,  &c,  but  it 
l>' nl  no  less  than  £2,200  during  1894  on  upkeep,  bringing 
the  total  up  to  4  per  cent.,  a  by  no  means  bad  figure  when  we 
remember  i!h  small  depreciation  undergone  by  buildings  or 
by  bare  copper  mains  «  ben  properly  laid. 


cent.,  has  spent  about  4s.  6d.  worth  of  capital  per  unit  sold  in 
1894.  Economy  in  capital  expenditure,  like  virtue,  brings  its 
own  reward. 


'I'm.  can  e  of  the  range  ol  dividend  from  8}  to  lA  percent, 
is  to  some  extenl  explained  if  we  divide  the  capital  outlay  of 
each  company  by  the  number  of  units  sold  by  it.      Thus  the 
St.  Jamc     Company,  with  its  i;1.  per  cent,  dividend,  ha    es 
pended  le     than  8s.  worth  of  oapital  pei   unit    old  in  1894. 

The   \\ i       i    and    Ken  ington   Companies,   with    their 

dividend    of  6  pei   cent.,  have  expended   is.     The  Chelsea 

my,  with   il     dividend  of  5  per  cent.,   has  spent  5s.; 

and  the  Charing  Cross  Company,  with  its  dividend  of  I '  pi  t 


The  Art  Journal  for  March  contains  an  illustrated  article 
by  Mr.  C.  R.  Ashbee  on  electric  light  fittings.  Those  who 
know  the  severity  of  the  author's  taste  will  not  be  surprised 
to  find  suggestions  for  fittings  which  would  harmonise  excel- 
lently with  a  Norman  castle  or  a  Pompeian  villa.  The  ordinary- 
ironmonger  would,  probably,  be  disgusted  with  the  outlines, 
and  would  think]Mr.  Ashbee's  favourite  material,  pewter,  dis- 
tinctly unseemly  in  polite  society.  Mr.  Ashbee  prefers  rest  in  a 
design,  and  feels  disturbed  when  three  naked  bronze  children 
come  rushing  ^over  the  table  with  48-candle-power  hands  full. 
It  may  suggest  electricity,  he  says,  but  it  does  not  suggest  repose> 
and  it  has  to  be  done  very  well  if  it  is  to  be  done  at  all.  This 
bronze  children  business  is,  we  think,  getting  rather  tedious. 
The  realism  of  the  designs  was  novel  at  first,  and  hardly,  if 
at  all,  more  artistic  than  modern  Italian  sculpture ;  but  the 
affectation  of  a  green  patina,  done  apparently  in  flatted  oil 
paint,  is  singularly  incongruous.  It  is  a  curious  feature  of 
the  electric  glow  lamp,  that  it  adapts  itself,  with  the  utmost 
facility,  to  a  fifty-guinea  gaudy  ormolu  vulgarity  or  to  a 
sixpenny  silk  handkerchief  with  a  hole  in  the  middle  of  it. 

m  i  »  ■    • 

Inter-urban  Telephonic  Communication  in  Germany. — The 
telephone  trunk  line  between  Berlin  and  Bremerhaven  was 
brought  into  operation  a  few  days  ago. 

International  Telephony.  —  The  Rome-Vienna  telephone 
trunk  line  is  to  be  completed  by  the  end  of  this  year.  It  will 
consist  merely  of  a  connecting  link  between  the  already 
existing  Vienna-Trieste  and  Rome-Milan  lines. 

Cavendish  Laboratory. — The  extension  of  the  buildings  of 
the  Cavendish  Laboratory  is  about  to  be  undertaken,  at  an 
expense  of  over  £4,000.  About  half  the  cost  will  be  met 
from  the  accumulated  fees  of  students  working  in  the  laboratory. 

The  Price  of  Bad  Weather. — The  Electrical  Review  of  New 
York  says  that  it  costs  the  West  End  Street  Railway  Company 
of  Boston  between  £40,000  and  £50,000  a  year  to  keep  its 
tracks  clear  of  snow.  A  heavy  snowstorm  costs  the  road  about 
£10,000. 

Electric  Traction  in  Bucharest. — The  electric  tramway,  on 
the  overhead  conductor  system,  along  the  principal  boulevards 
in  Bucharest  has  been  completed,  and  was  recently  opened  for 
public  traffic.  The  line,  which  is  a  double  one  the  greater  part 
of  the  distance,  is  about  three  miles  long. 

Telephony  in  Austria. — During  last  year  24  towns  in 
Austria  were  provided  with  telephone  exchanges.  As  regards 
interurban  communication,  nine  new  lines  were  put  in  opera- 
tion during  the  year.  There  are  now  altogether  17  interurban 
telephone  lines  in  operation  in  Austria,  having  a  total  length 
of  4,230  kilometres. 

Cable    Interruptions:  Pat  o  of  Interruption. 

Latakia    Cyprus Nov.  27, 1894. 

Hon  [ton       HAcao  Deo.  SI,  1894. 

Martinique     Paramaribo Keb.  21,  1895. 

Cadiz    Teneriffe Feb.  23,  1895. 

Con  tantinople    Odessa  Feb.  25.  1895. 

The  Halifax  and  Bermudas  Cable.  -An  official  notice  has 
been  given  in  the  Private  Bill  Office  of  the  Bouse  of  Lords 
that  the  Halifax  and  Bermudas  Cable  Company  do  not  intend 
in  proceed  any  further  witb  their  Mill  deposited  for  this  session. 
I  n. let  this  Mill  it  was  proposed  to  make  further  provision  with 
rofcrence  to  the  investment  of  the  subsidy,  payable  to  the 
Company  by  Her  Majesty's  Government. 

Municipal    Telephony.      In    answer    to  a    question    in    the 
of  Commons,   on    Friday  last,   the   Postmaster-General 
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stated  that  be  had  consulted  the  ScMcitor  to  the  Post  Office, 
and  was  advised  by  him  that  even  if  a  corporation  obtained  a 
licence  to  transmit  telegrams  by  telephone,  it  could  not  erect 
and  maintain  telephonic  apparatus  and  manage  what  was 
generally  understood  by  exchange  business  at  the  expense  or 
risk  of  the  corporate  funds  or  rates  without  the  express  sanc- 
tion of  Parliament. 

Protection  fr«m  Lightning — The  Admiralty  have  directed 
that,  in  order  that  men  working  under  a  ship  in  dry  dock 
may  be  secure  against  danger  from  lightning,  a  thorough 
metallic  connection  by  wire,  rope,  or  otherwise,  is  to  be  effected 
between  several  points  of  th«  ship's  iron,  such  as  ring  bolts, 
&c,  and  iron  pipes  leading  to  the  water  outside  the  dry  dock, 
there  being  no  danger  to  anyone  or  anything  inside  the 
ship.  Similar  precautions  are  to  be  taken  in  respect  to  the 
frames  of  ships  on  the  stocks  in  the  course  of  building. 

The  Draft  Telephone  Agreement. — The  following  is  the  text 
of  Mr.  Benu's  motion  respecting  telephone  licences,  which  has 
the  first  place  at  the  evening  sitting  to-day  :  "  That  a  Select 
Committee  be  appointed  to  consider  the  proposed  draft  agree- 
ment between  the  Postmaster-General  and  the  National  Tele- 
phone Company,  and  report  with  reference  to  the  monopoly 
which  may  thereby  be  created  ;  the  granting  of  telephone 
licences  to  municipalities  ;  and  generally  on  the  future  policy 
of  the  Post  Office  with  reference  to  the  extension  of  the  tele- 
phone service.'' 

The  Flash  Point  of  Petroleum  Oils. — We  have  received 
from  Mr.  T.  Graham  Young,  of  Glasgow,  a  pamphlet  containing 
his  reply  to  an  article  in  The  Times,  in  which  the  substitution 
of  a  close  test  at  73°F.,  in  place  of  the  100°F.  open  test,  is 
advocated.  Mr.  Young  gives  his  reasons  for  believing  that 
this  substitution  would  be  a  danger  to  the  public,  as,  in  his 
opinion,  the  two  tests  are  not  equivalent.  It  would  certainly 
be  a  matter  for  regret  if  any  new  provisions  should  enable  the 
oil  distillers  to  leave  a  dangerous  amount  of  light  oil  in  the 
commercial  burning  oils. 

The  Electrical  Utilisation  of  Water  Power  in  Scotland. — At 
a  recent  meeting  of  the  Inverness  District  Committee  applica- 
tion was  made  on  behalf  of  the  British  Aluminium  Company, 
for  authority  to  divert  certain  roads  in  the  neighbourhood  of 
Foyers,  so  as  to  allow  of  Lochs  Forraline,  Garth,  &c,  to  be 
raised  from  10  to  20ft.  to  provide  water  for  turbines  for 
the  generation  of  electricity.  It  was  agreed  to  sanction  the 
diversion  of  the  roads  on  condition  inter  alia  that  the  Company 
pay  the  District  Committee  a  sum  of  money,  in  respect  of  the 
value  of  the  concession,  for  the  making  of  new  roads  and 
the  maintenance  of  existing  roads  in  the  district. 

Municipal  Tramways. — On  Friday  last  a  deputation  from 
the  Leeds  Corporation  waited  upon  the  President  of  the  Board 
of  Trade  with  respect  to  the  suspension  of  standing  orders 
which  prohibit  corporations  obtaining  powers  to  work  tram- 
ways. Mr.  Bryce  said  the  matter  was  one  of  great  importance, 
but  he  could  not  act  without  consulting  his  colleagues.  He 
suggested  that,  as  the  London  County  Council  had  a  Bill  to 
obtain  powers  to  work  their  tramways  before  the  House  of 
Commons,  they  should  wait  till  that  Bill  had  been  dealt  with 
in  Committee  before  further  action  was  taken  ;  but  ultimately 
it  was  arranged  that  an  endeavour  should  be  made  to  get  the 
Chairmen  of  Committees  in  both  Houses  to  consider  the  matter 
with  a  view  to  arriving  at  a  joint  decision  on  the  poiut. 

French  Submarine  Cable  Enterprise. — The  following  tele- 
grams have  appeared  in  the  French  papers : — 
The  Madagascar  OaiU. 

Marseilles,  February  16. 
The  Madagascar  cable,  the  construction  of  which  was  entrusted  by  the 
Government  to  the  Granimont  Works  at  Pont-de-Cheruy  I -'re),  was 
delivered  complete  this  morning  at  St.  Tropez  (Var),  and  will  be  put  on 
board  immediately.  The  rapidity  with  which  this  important  work  has 
l*en  accomplished  -how-  the  superiority  of  French  manufacturer-  over 
the  English,  to  whom  we  were  even  recently  tributary. 
The  Madagascar  Expedition. 

Toulon,  February  24. 
The  steamer  "  Francois  Arago,"  whose  departure  from  St.  Tropez  was  at 
first  fixed  for  the  16th  inat.,  and,  after  several  successive  postponements, 
definitely  for  to-day,  has  not  yet  got  under  weigh.  These  delays  are  owing 
to  the  difficulty  of  getting  the  Majunga- Mozambique  cable  on  board,  for 
the  laying  of  which  this  steamer  was  specially  chartered. 


Fatal  Accident  at  Bristol.  —We  have  received  the  following 
letter  from  Mr.   II.  Karaday  Proctor: —  2BW  i 

Sir:    t  moat  deplorable  accident  occurred  at   one  of  the  sub-stationa'of 
the    Bristol   Corporation    Electric    Light    Works,   on    Mond 
February  25th,  resulting  in  the  death  The  deceased,  Robert 

Coleman,  had  been  engaged  bj  the  Corporation  as  a  linesman  for  twelve 
months,  prior  to  which  he  had  been  employed  bj  Me    i  .  Siemen 
National     Telephone   Company,    &c,    ami   we  h  y    sound    and 

good  man  in  every  respect.    Coleman  had  been  entrusted  with  the  keeping 
in  order  of  the  sub -stations  for  some  months  past,  and  at  bl 
accident  was  wiping  down  the  high-ten  ion   board   with  a  cloth,  and  was 

wearing  an  india-rubber  glove  on  his  right  hand  for  the  pur] While 

so  working  he  looked  awaj    to  speak   to  another  person  present,  and  the 
back  of  his  left  hand  accidentally  came  in  contact  with  a  fuse  terminal,  he 
thus  making  contact  to  earth  with  Hie  2,000-volt  main.-.     Every  el 
restore  him  was  without  avail.     A  medical  man  was  ou  the  scene  within 
two  minutes. 

On  Wednesday  evening  an  inquest  was  held,  and  a  verdict  of 
accidental  death  from  electric  shock  was  returned.  Some 
jurymen  thought  it  advisable  that  two  gloves  should  be  used 
by  the  workmen,  and  another  suggested  that  a  book  of  rules 
be  handed  to  each  man.  Mr.  Faraday  Proctor  remarked  that 
they  made  a  rule  that  one  gloved  hand  should  be  used,  and 
to  instruct  the  men  to  wear  two  gloves  would  be  like  an  invita- 
tion to  them  to  break  the  rule. 

Professorial  Appointments. — At  a  meeting  of  the  electors  to 
the  Sadlerian  Professorship  of  Pure  Mathematics,  held  at  Gon- 
ville  and  Caius  College  Lodge  on  Monday  afternoon,  Dr. 
Andrew  Russell  Forsyth,  F.R.S.,  Fellow  of  Trinity  College, 
was  elected  professor  in  the  place  of  the  late  Prof.  Cayley. 
The  new  professor  is  a  native  of  Glasgow,  and  was  born  in 
1858.  He  was  educated  at  Liverpool  College,  and  proceeded  to 
Trinity  College  in  1877,  obtaining  a  scholarship.  He  graduated 
in  the  Mathematical  Tripos  of  1881  as  Senior  Wraugler,  was 
subsequently  awarded  the  first  Smith's  Prize,  and  in  October 
of  the  same  year  was  elected  to  a  Fellowship  at  Trinity. 
He  proceeded  to  the  degree  of  Doctor  in  Science,  and  has 
for  some  time  been  a  Fellow  of  the  Royal  Society.  He 
is  the  author  of  a  "Treatise  on  Differential  Equations,"  first 
published  in  1885.  He  also  published,  in  1890,  "  The  Theory 
of   Differential    Equations,"  and,   in   1893,   "The  Theory   of 

functions    of    a    Complete    Variable." Prof.    Warburg,  at 

present  at  Freiburg  University,  has  been  called  to  succeed  the 
late  Prof.  Kundt  as  Professor  of  Experimental  Physics  at 
Berlin  University.  Dr.  Johaun  Sahulka  has  been  appointed 
head  of  the  recently  organised  electrical  department  of  the 
Austria  Standards  Bureau. 

Recent  Explosions. — On  Friday  last  three  junction-box 
explosions  occurred  at  Huddersfiel'd,  and  in  the  case  of  two 
of  them  several  persons  had  narrow  escapes  of  being  injured. 
The  first  explosion  occurred  at  a  quarter  past  two  in  the 
morning.  The  other  two  boxes  exploded  simultaneously  about 
half-past  five  o'clock  yesterday  afternoon.  Mr.  Mountain,  the 
electrical  engineer  to  the  Corporation,  is  of  opinion  that  the 
explosions  were  caused  by  gas  getting   into  the  junction  boxes 

and  being  ignited  by  an  electric  spark. On  Saturday,  about 

7-50  p.m.,  an  explosion  in  connection  with  the  St.  Pancras 
Vestry-mains  took  place  opposite  10,  Gee-street,  Seymour- 
street,  Euston-road,  a  few  hundred  yards  from  Eodsleigh- 
gardens,  where  a  similar  explosion  took  place  last  December. 
As  inthe  previous  instance,  the  explosion  was  preceded  by  a  low 
rumbling  sound,  and  directly  afterwards  the  covers  of  two  man- 
holes, one  in  the  roadway  and  the  other  on  the  pavement, 
were  blown  into  the  air,  while  the  paving  stones  were  dislodged 
for  a  space  of  four  or  five  yards.  The  manholes  are  about  ten 
yards  apart  and  are  connected  by  culverts.  The  electric 
department  of  the  Vestry  and  the  Gas  Light  and  Coke  Com- 
pany sent  experts  to  make  an  examination.  It  is  supposed 
that  gas  had  accumulated  in  the  manholes.  Xo  inquiry  will 
be  held  into  the  matter.     The  probable  cause  of  this  explosion 

is  discussed  in  another  column. With  regard  to  the  recent 

transformer  chamber  explosion  in  Leicester,  Mr.  Colson,  the 
gas  and  electric  lighting  engineer  has  submitted  his  official 
report.  In  his  judgment  the  explosion  was  caused  by  an  elec- 
tric arc  being  formed  between  the  high  tension  terminals  and 
the  consequent  gasifying  of  the  oil  used  in  the  box  as  the  insu- 
lating medium.  Owing  to  the  explosion  it  has  been  decided 
to  substitute  specially  prepared  wax  for  the  oil  at  present  in. 
use  in  the  various  transformer  chambers  in  the  town. 
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MOTIVE   POWER  AND   GEARING.* 

BY    E.   TREMLETT    CARTER. 

(Continued  from  page  SSI.) 

f  Surface"  Condensers. — Where  the  cooling  water  is  too  saline 
or  too  dirty  to  be  used  as  feed  water,  and  at  the  same  time  it 
is  desired  to  feed  the  boilers  with  warm  water  from  the  con- 
denser, some  form  of  surface  condenser  must  be  used.  A  sur- 
face condenser,  strictly  speaking,  is  one  In  which  the  exhaust 
steam  is  separated  from  the  cooling  water  by  a  partition  of 
cooling  surfaces,  formed  by  metal  tubes  or  other  means  ;  and 
in  this  sense  it  includes  the  evaporative  condenser.  We  shall 
restrict  the  term  to  such  condensers  in  which  the  cooling 
water  s  not  evaporated  at  the  cooling  surface.  The  principal 
parts  of  a  surface  condenser  plant  comprise  :  a  number  of 
metal  tubes  fixed  parallel  to  one  another  between  two  tube 
plates  within  a  closed  chest  or  chamber  ;  a  circulating  pump, 
for  causing  a  circulation  of  cold  water  through  the  con- 
denser ;  and  an  air-pump,  for  drawing  out  the  air  and  con- 


110°F.    to    130°F.,    and   the   cooling   water   is   raised   from 
about  60°F.  to  about  90°F.  to  100°F. 

In  designing  or  selecting  a  surface  condenser  for  an  electric 
power  station,  it  is  well  to  ensure  ample  condensing  surface, 
and  to  estimate  the  extent  of  this  surface  upon  a  rational 
basis.  Old-fashioned  engineers  used  to  make  the  condenser 
surface  bear  a  fixed  relation  to  the  boiler  heating  surface, 
which  is  all  very  well  where  the  type  of  boiler  and  the  class 
of  work  to  be  done  are  always  the  same.  Nowadays,  the 
boiler  heating  surface  bears  no  fixed  relation  to  the  duty  which 
will  be  imposed  on  the  condenser,  and  the  best  plan  is  to 
design  the  extent  of  condenser  surface  to  suit  the  number  of 
heat  units  which  will  have  to  be  abstracted  from  the  exhaust 
steam  in  any  given  time,  when  the  engines  are  working  at 
their  highest  loads.  From  some  experiments  made  by  Mr. 
B.  G.  Nichol,  it  would  seem  that  when  cold  water  flows 
through  clean  brass  tubes  set  horizontally,  the  velocity  of  the 
water  being  78ft.  per  minute,  a  heat  transference  of  533 
B.T.U.  per  square  foot  of  tube  surface  per  minute,  per 
1°F.  of   temperature  difference   can   be  obtained.      Dirt  on 


I'm.  47.— Plan  of  Condensing  Plant  at  the  British  Electric  Power  Station. 


densed  "steam.  /?. The  condensed  steam  is  passed  into  the 
hot-well,  from^  which  it  is  pumped  into  the  feed-heatera 
and  thence  to.jjthe  boilers.  The  circulating  water  is  either 
returned  to  the  cooling  pond  or  rejected  into  the  drain. 
Usually  tlic  plan  of  causing  the  circulating  water  to  pass 
through  the  metal  tubes,  and  the  exhaust  steam  to  flow 
into  their  containing  chesi  or  chamber,  is  followed;  but  in 
some  surface  condensers  the  reverse  practice  is  followed. 
According  to  Mr.  I).  K.  Clark  the  former  practice  is  more 
i  ffioacioua  than  tin1  latter. 
As  it  is  impo    ible  to  rai  e  the  temperature  of  the  cooling 

water  to  the  i  ame  poinl  n    thai   to  which  the  stem led, 

a  difference  of  from  L5  F.  to  25°F.  between  the  surfaces  of 
the  ini"  being  ne<  i  isary,  il  will  be  •  ■  a  thai  a  in  face  con- 
denser must  be  supplied  with  a  gri  ater  weighl  of  water  than 

t  jet   i  "M-i,  n  ,  i.    for   equal    weigh!     oi     team   i  ondi  used 

Usually,  in  temperate  climate  ,  al t   101b.  to   161b.  w  ighi 

oi   i  oohng    water   per   pound   oi     team    i     oeci    lary.     The 

ondenBed     team    i     |  amped   oui  of  the  <  on  [<  n  i  c  al  from 

.1  forthi  omin  •  wort  to  be  published  bj   ■'  i 

i  hing  I  oinpanj       \     ■  erved. 


the  tube  surfaces,  or  oiliness  caused  by  lubrication  carried 
over  with  the  steam,  will  very  much  reduce  this  efficiency; 
and  it  does  not  seem  that  it  is  wise  to  allow  more  than 
200  B.T.U.  per  square  foot  of  tube  surface  per  minute. 
Prom  this  datum  the  total  exteni  of  surface  for  any  given  case 
can  be  calculated.  It  will  be  found  to  average  about  2  square 
feel  per  1.1 1.1*. 

Surface  condensers,  designed  by  Mr.  Kapp  ami  manufac- 
tured bj  Messrs.  \y.  ii.  vilen  and  Co.,  are  used  al  the  Bristol 
electric  power  station,  owing  to  the  corrosive  chemicals  oon 
tained  in  the  river  Won  al  the  poini  where  the  station  is 
situated.  A.  plan,  drawn  to  oale,  of  the  condensing  plant  at 
this  station  is  shown  in  Pig.  17.  Each  condenser  is  sur- 
mounted by  a  closed  drum  containing  a  supply  <  f  water,  which 
can  be  evaporated  ami  distilled  tor  making  up  the  waste  of 
Feedwater.  This  apparatus  is  called  a  fei  ,1  make  up  evaporator, 
ami  the  water  in  ii  is  evaporated  by  i  ii  in  in;;  live  steam  into  it, 

as  dei  Lred      The  oin  dating  pumps  are  oi  the  -  en igaJ  type, 

and  the  air  pumps  are  oi  the  rertii  .'l  direot-thrusl  patti  rn. 

Evaporative  Condensers.     Where  the  mpphj  of  mid  water 
is  very  limited,  and  ai   tl  ime  extensive  space  for 
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reservoirs  and  cooling  ponds  cannot  be  afforded,  the  evapora- 
tive type  of  condenser  is  occasionally  used.  The  evaporative 
condenser  is  a  form  of  surface  condenser,  consisting  of  a  large 
number  of  pipes,  usually  of  cast  iron,  through  the  inside  of 
which  the  exhaust  steam  is  passed,  and  over  the  exterior  of 
which  cold  water  is  continually  trickled.  The  outer  surfaces  of 
the  tubes  or  pipes  are  kept  merely  wet,  they  are  not  immersed  in 
water  ;  and  the  heat  of  the  steam  is  carried  off  by  the  evapo- 
ration of  water  from  these  surfaces.  Sometimes  there  is  a 
forced  draught  of  cold  air  past  the  pipes  to  assist  the  evapo- 
ration ;  but  more  often  the  pipes  are  stacked  on  the  roof  of 
the  engine  house,  where  the  draught  of  the  wind  is  sufficient 
to  maintain  the  cooling  action.  A  vacuum  of  from  20in.  to 
25in.  of  mercury  can  be  obtained  with  a  supply  of  cold  water, 
copious  enough  to  limit  the  evaporation  to  from  0-75  to  1-00 
times  the  weight  of  steam  condensed  ;  so  that  the  actual 
draught  of  water  from  the  supply  mains  may  be  much  less 
than  where  non-condensing  engines  of  equal  power  are  used. 
It  is  sometimes  objected  that  evaporative  condensers,  necessi- 
tating as  they  do  that  the  vacuum  shall  be  produced  at  some 
distance  from  the  engines,  are  liable  to  cause  a  bad  vacuum  at 
the  point  where  it  is  really  wanted,  owing  to  leakage  at  the 
main  pipe  joints.  It  would  not  seem,  however,  that  such 
need  be  the  case,  as  condensers  of  this  type  have  been  used 
with  success  at  more  than  one  electric  supply  station ;  and 
the  author  is  informed  that  in  one  case  there  is  only  a  rise 
of  fths  of  an  inch  of  mercury  between  the  condenser  and  the 
engines,  the  length  of  connecting  exhaust  main  being  140ft., 
and  the  total  length  of  piping,  including  the  condenser, 
being  350ft. 


Fig.  48. — Ledward  Evaporatire  Condenser 

A  large  evaporative  condenser,  erected  by  Messrs.  T.  Led- 
ward and  Co.,  to  work  with  a  battery  of  Willans  engines 
having  a  total  capacity  of  350  h.p.,  at  Rixdorf,  near  Berlin,  is 
shown  in  Fig.  48.  The  exhaust  steam  passes  to  the  condenser 
through  the  main  pipe  S,  and  the  supply  of  cooling  water  is 
conveyed  by  the  water  main  W.  The  condensed  steam  is 
drawn  off  by  the  air  pump  through  the  pipe  C,  having  pre- 
viously passed  through  the  system  of  condensing  pipes  form- 
ing the  body  of  the  stack.  These  pipes  are  corrugated  with 
circular  ribs,  to  increase  the  radiating  surface  ;  and  they  are 
bolted  together  with  flanged- faced  joints.  Over  each  vertical 
set  of  pipes  there  is  a  branch  water  pipe,  D,  which  is  perforated 
to  allow  of  a  constant  stream  of  cold  water  dripping  on  to 
the  pipes  and  flanges.  The  surplus  water  drips  into  the  tank 
at  the  base  of  the  stack,  and  is  conveyed  back  to  the  cooling 
tower,  or  pumped  directly  up  again  to  the  main  W  as  may  be 
desired.  It  may  be  mentioned  that  a  very  considerable 
vacuum  can  be  obtained  with  a  consumption  of  not  more 
than  half  the  weight  of  feed  water,  with  the  condenser  fully 
loaded;  while,  when  the  condenser  is  at  about  100 h.p.  load  a 
good  working  vacuum  can  be  obtained  without  any  water 
whatever,  the  dry  cooling  action  of  the  pipes  and  radiators 
sufficient. 

Dry  Air  Condensers. — It  has  been  proposed  by  some 
engineers  to  construct  condensers  after  the  pattern  of  Led- 
ward's  evaporative  condenser,  but  to  work  them  without  cool- 
ing water.  As  has  just  been  stated,  the  air  will,  to  some 
extent,  act  as  a  cooling  agent.  The  chief  objection  to  this 
form  of  condenser  is  that  it  would  necessitate  the  passage  of 


very  large  volumes  of  cold  air  between  and  around  the  pipes, 
as  the  specific  heat  capacity  of  air  is  very  much  lower  than 
that  of  evaporating  water.  Either  an  enormous  extent  of 
cooling  surface  would  have  to  be  provided,  in  which  case  the 
initial  cost  would  be  large,  or  artificial  means  would  have 
to  be  adopted  to  force  the  air  circulation,  in  which  case  the 
running  cost  would  be  high.  Another  objection  to  such  a 
condenser  is  that  it  would  be  at  the  mercy  of  "  the  clerk  of  the 
weather." 

Water  Cooling  Arrangements. — Where  the  condensing  water 
is  kept  in  circulation,  and  is  not  continuously  rejected  into  the 
waste  pipe,  the  provision  of  ample  cooling  plant  is  quite  as 
important  as  the  provision  of  the  condenser  itself.  A  consider- 
able amount  of  heat  has  to  be  got  rid  of  as  fast  as  it  is  taken 
up  by  the  cooling  water,  otherwise  the  water  in  the  reservoir  will 
rise  in  temperature,  and  the  vacuum  will  fall.  There  are  three 
methods,  or  combinations  of  these,  which  are  used  in  practice; 
(1)  the  simple  cooling  pond  or  tank,  (2)  the  spray  or  fountain, 
and  (3)  the  cooling  tower.  In  all  three  the  action  depends  on 
the  absorption  of  heat  into  the  atmosphere,  partly  by  direct 
heating  of  the  air  itself,  but  chiefly  by  evaporation  of  the 
warm  water.  The  cooling  pond  or  tank,  without  the  aid  of 
either  fountain  or  tower,  is  the  most  expensive  method,  gene- 
rally speaking  ;  but  it  may  be  adopted  where  it  is  otherwise 
necessary  to  have  a  large  quantity  of  water  in  reserve.  The 
cooling  action  is  practically  independent  of  the  depth  of  the 
water,  and  varies  directly  as  the  surface,  so  that  an  extensive, 
shallow  pond  is  generally  required.  The  amount  of  heat  dis- 
sipated from  each  square  foot  of  pond  surface  depends  on  the 
following  conditions:  (1)  The  temperature  of  the  water,  (2) 
the  vapour  pressure  of  the  moisture  already  in  the  superin- 
cumbent air — in  other  words,  the  dew  point — and  (3)  the 
condition  of  motion  of  the  air  over  the  surface  of  the  water  ; 
i.e.,  the  wind.  The  following  table,  based  upon  the  researches 
of  Dr.  Dalton,  gives  the  weight  of  water  evaporated  from  each 
square  foot  of  pond  surface,  at  any  given  temperature  of  the 
water  and  with  the  air  quite  dry  and  motionless.  The 
number  of  units  of  heat  dissipated  is  practically  1,000  times 
the  weight  of  water  evaporated.  When  the  air  is  not 
perfectly  dry — i.e.,  in  ordinary  practice — the  actual  weight  of 
water  evaporated  will  be  found  by  subtracting  the  weight 
corresponding  to  the  temperature  of  the  dew-point  from  the 
weight  corresponding  to  the  temperature  of  the  water.  Thus, 
in  still  air,  if  the  dew-point  is  at  40°F.  and  the  water  is  at 
120°F.,  the  actual  evaporation  per  square  foot  of  pond  surface 
will  be  found  by  subtracting  0-0459  from  0-5815,  or  is  equal 
to  0-53561b.;  and  the  number  of  heat  units  dissipated  per 
hour  from  this  surface  is  535-6  B.T.U.  When  the  air  is  not 
motionless  the  evaporation  is  increased ;  a  light  wind  pro- 
ducing about  28  per  cent,  increase,  and  a  brisk  wind  as  much 
as  57  per  cent,  increase  in  evaporation. 

Evaporation  of  Water  into  Perfectly  Dry.  Still  Air. 


Temperature  of 

water  in 

degrees  Fahr. 

Lbs.  of  water  eva- 
porated per  sq.  ft. 

Temperature  of 

water  in 
degrees  Fahr 

Lbs 
poi 

of  water  eva- 
ated  per  sq.  ft. 

of  water  surface 
per  hour. 

ot 

vater  surface 
per  hour. 

32 

00349 

125 

0-6619 

35 

0-0386 

130 

0-7580 

40 

00459 

135 

0-8730 

45 

00552 

140 

1003 

50 

00655 

145 

1140 

55 

00774 

150 

1-296 

60 

00917 

155 

1-467 

65 

01076 

160 

1-652 

70 

0-1257 

165 

1-865 

75 

01486 

170 

2118 

80 

0-1746 

175 

2-373 

85 

02043 

■      180 

2-646 

90 

02375 

185 

2-969 

95 

02760 

190 

3-318 

100 

03248 

195 

3-706 

105 

0-3807 

200 

4-128 

110 

04418 

205 

4-563 

115 

0-5100 

210 

5034 

120 

05815 

212 

5239 

(  To  be  continued. ) 
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LIGHTING  PIT  TOPS  AND  BOTTOMS. 

BY  ALBION    T.  3NELL. 

In  Mr.  G.  S.  Corlett's  Paper,  which  was  read  before  the 
Northern  Society  of  Electrical  Engineers,  attention  is  drawn  to 
the  difficulty  of  regulating  pressure  at  the  lamp  terminals 
below  ground,  unless  the  shaft  cables  are  of  large  section, 
compared  with  the  load.  But  the  question  raised  is  not 
answered  in  a  clear  way,  and  as  some  confusion  may  arise  with 
mining  managers,  I  propose  to  add  a  few  remarks. 

Taking  Mr.  Corlett's  figures  as  they  stand,  1,300  yards  of 
19/11  cable  is  assumed  to  cost  £310,  and  to  have  a  line 
drop  of  4  volts  when  carrying  current  for  50  incandescent 
lamps  (25  amperes),  the  lamps  to  cost  30s.  each  erected,  and 
the  running  and  fixing  of  the  conductor  £40,  making  a  total 
of  £425  as  the  cost  of  lamps  and  wiring  from  pit  bank.  And 
a  19/15  cable  costing  £119  is  said  to  give  a  line  drop  of  10 
volts  with  the  same  load.  The  difference  between  the  cost  of 
the  two  cables  is,  therefore,  at  least  £123,  which  is  a  consider- 
able increase  on  the  smaller  sum,  and  the  engineer  who  advised 
the  colliery  manager  to  spend  it  merely  to  lessen  the  regulation 
difficulties  would  not  know  his  business. 

Now,  I  have  shown  in  "  Electric  Motive  Power  "  that  the 
size  of  the  conductor  as  far  as  the  pit  bottom,  which  is  the 
distributing  centre,  must  be  regulated  simply  with  respect  to 
the  law  of  economy,  always  assuming  that  the  cross  section  is 
not  less  than  that  of  19  strands  of  16  S.W.G.,  which  is, 
perhaps,  the  smallest  cable  worth  running  in  deep  shafts.  The 
line  drop  is  a  secondary  matter,  and  must  be  regulated  as  well 
as  circumstances  permit  by  one  of  the  usual  methods. 

To  take  the  case  just  referred  to,  when  the  smaller  cable  is 
employed.  In  the  first  place,  I  wish  to  point  out  that  a  fair 
approximation  can  be  made  by  the  use  of  105-volt  lamps  on 
the  surface  and  100-volt  lamps  below  ground,  if  the  dynamo  be 
suitably  over-compounded,  and  the  loads  on  the  two  circuits 
are  approximately  of  the  same  magnitude.  The  feeder  drop  is 
by  hypothesis  10  volts,  and  if  this  be  compensated  for  by  the 
shape  of  the  characteristic  curve,  the  mean  variation  of  pres- 
sure under  the  worst  conditions  cannot  exceed  5  per  cent,  at 
any  part  of  the  two  circuits,  as  is  easily  seen  to  be  the  case. 
But  in  practice  the  matter  would  not  be  quite  so  bad,  for  it  is 
not  likely  that  the  dynamo  would  at  any  time  run  with  less 
than  about  20  per  cent,  of  the  full  load,  at  which  the  terminal 
pressure  would  be,  say,  102  volts.  And  the  characteristic  curve 
could  easily  be  flattened  at  from  75  per  cent,  to  full  load,  so 
that  the  maximum  terminal  pressure  would  be  107  5  volts 
instead  of  110  volts.  The  mean  variation  of  pressure  would 
then  be  about  3  per  cent.  With  less  than  20  per  cent,  load 
the  pressure  would  diminish  above  ground,  but  below  ground  it 
would  remain  at  approximately  the  proper  value. 

The  preceding  solution,  however,  is  insufficient  when  the 
surface  load  is  much  larger  than  that  at  the  end  of  the  feeders 
in  the  pit.  For  example,  with  the  assumed  figures,  the  pres- 
sure at  three-quarter  load  is  107  5  volts,  and  if  the  surface 
lighting  alone  absorbed  this  power  then  a  few  lamps  run  at  the 
bottom  of  the  pit  would  be  overrun. 

Next,  I  suggest  that  the  regulation  can  always  be  made 
practically  perfect  by  the  use  of  a  small  series  dynamo  placed 
in  series  with  the  underground  feeder  circuit.  This  must  be 
wound  to  carry  the  whole  of  the  current  in  this  part  of  the 
circuit,  and  to  add  volts  in  proportion  to  the  fall  of  pressure  at 
the  feeder  ends.  The  surface  lighting  would,  of  course,  be 
run  from  the  terminals  of  the  main  dynamo,  which  should  be 
compounded,  and  the  regulating  dynamo  should  be  coupled  to 
it  directly  or  by  belting.  The  device  is  well  known,  and  the 
cost  very  much  less  that  that  involved  by  the  heavier  cable,  for 
the  machine  is  of  small  size. 

It  will  be  evident  from  the  above  thai  there  arc  simple  ways 
of  dealing  with  combined  surface  and  underground  lighting 
with  even  two-wire  feeders.  In  some  extreme  cases  three  wires 
might  be    used    with    advantage.       And    there   are   special  eases 

where  a  dvnamotor  at  the  pil  bottom  would  give  a  neat  solu- 
tion but  in  /cease  need  an  independent  engine  and  dynamo 
be  used  al  a  pit  bottom  for  lighting  merely  on  aocount  of  pres 
sure  regulation,  as  suggested  bj  Mr.  Corletl  in  one  oi  ins 
altei native  Bchemes, 


CHEAP   FUEL. 

The  processes  of  waste  in  Nature  as  well  as  in  Art  lead  to  the 
production  of  a  great  variety  of  combustible  and  semi- 
combustible  materials — such  as  dust,  sawdust,  smudge,  slack, 
breeze,  &c.  Many  attempts  to  utilise  these  as  fuel  have  been 
made,  with  more  or  less  success,  from  time  to  time,  and  there 
exist  no  doubt  many  steam  plants  in  which  steam  is  cheaply 
raised  by  these  low-grade  fuels.  But,  apart  altogether  from 
the  engineering  side  of  the  problem,  to  which  we  shall  advert 
presently,  there  are  important  considerations  to  be  made  in 
estimating  the  merits  of  "cheap  fuel"  for  steam  plant. 
These  low-grade  fuels  are  only  cheap  when  they  lie  right  to 
hand,  or,  in  other  words,  when  little  or  no  expense  is  involved 
in  bringing  them  to  the  furnaces.  Again,  they  are  only 
"  cheap  "  in  the  true  sense  where  high-grade  fuels  cost  many 
times  as  much  per  ton  ;  for  their  tax  on  labour  in  stoking,  &c, 
is  as  enormous  as  their  yield  in  steam  is  paltry.  Without 
further  detail,  then,  we  may  assert  that  the  use  of  low-grade 
fuels  has  only  a  local  and  restricted  value.  Even  with  an  ideal 
furnace  to  consume  them,  these  fuels  could  be  used  with  advan- 
tage in  only  a  very  small  percentage  of  existing  stationary  boilers. 

During  the  past  week  the  public  has  been  invited  to  sub- 
scribe £25,000,  out  of  a  total  capital  of  £80,000,  for  the  purpose 
of  exploiting  a  new  system  of  low-grade  fuel  combustion.  The 
patent  rights  are  to  be  purchased  for  the  sum  of  £40,000,  of 
which  one-quarter  is  payable  in  cash.  Let  us  examine  more 
closely  what  it  is  that  the  "  Empire  "  Economic  Steam  Producer 
Company  expects  to  do,  and  what  it  has  to  offer.  As  to  the 
first  matter,  it  makes  the  interesting  estimate  that  there  are 
about  300,000  stationary  boilers  now  in  use  in  the  United 
Kingdom,  and  that  "the  reconstruction  of  only  1  per  cent,  of 
these,  at  a  charge  per  boiler  (to  cover  cost  of  reconstruction 
and  royalty)  of  from  £30  and  upwards,  according  to  size  and 
nature  of  same,  and  a  future  minimum  royalty  of  £10  per 
boiler  per  annum  on  such  number  of  boilers,  would  produce  a 
gross  revenue  of  £30,000  per  annum."  No  doubt:  it  is  a  matter 
of  arithmetic.  But  it  is  a  question  whether  this  "  reconstruc- 
tion of  only  1  per  cent,  of  these  "  is  ever  likely  to  happen.  The 
system  proposed  may  or  may  not  be  as  perfect  as  can  be.  That 
is  not  the  point.  Where  the  room  for  doubt  lies  is  whether  one 
in  every  100  or  even  in  every  1,000  factory  boilers  could  advan- 
tageously be  made  to  consume  dust  and  low-grade  fuel,  in  the  first 
place,  and  by  this  particular  patent  process  in  the  second  place. 

Next,  what  kind  of  an  engineering  article  has  this  Company 
to  offer  ?  It  intends  to  buy  two  patents  and  the  rights  to  a 
third,  which  is  still  in  embryo.  Each  of  the  complete 
patents  relates  to  a  form  of  grate,  and  the  claims  are  for  the 
grate  alone  though  from  the  description  it  appears  that  a 
forced  draught  is  intended  to  be  used.  The  essential  and 
common  idea  in  these  two  grates  seems  to  be  to  force  a  suffi- 
ciently strong  draught  through  a  number  of  perforations  in  the 
firebars  or  plates,  so  that  "  the  fuel  dust  is  kept  tloating  above 
the  plate  in  the  currents  of  air  rising  through  the  perfora- 
tions." By  this  truly  original  means  it  is  sought  to  avoid 
clogging  the  perforations  and  to  induce  rapid  combustion.  We 
would  like  to  know  whether  the  engineering  advisers  of  this 
Company  have  ever  heard  of  clinker  ?  And  if  so,  what  they 
think  will  become  of  it  in  their  furnace  Will  it  "float  above 
the  perforations  in  the  currents  of  air,"  or  will  it  clog 
those  same  perforations  ?  We  should  also  like  to  know- 
how  they  propose  to  prevent  the  dust  fuel  from  making 
an  excursion  over  the  bridge  and  along  the  tlues.  liven 
in  cases  where  the  forced  draught  is  not  strong  enough  to 
make  the  fuel  Moat  above  the  grate,  there  is,  we  believe,  no 
little  trouble  caused  by  the  accumulations  of  ash  and  dust  in 
the  lines.  What  iua\  be  expected  in  a  tornado  such  as  is  now 
proposed  is  too  terrible  to  contemplate  '  Moreover  many  of  our 
reader?,  and  praotically  all  of  those  who  uredireotly  interested  in 

(lie  subject,  are  well  aw  ate  that  I  lie  ulihsm  ion  ot  dust  and  other 

forms  of  low  grade  fuel  is  no  new  thing,  and  that  the  proposed 
system  will  find  a  number  of  competitors  already  in  the  field, 
among  which  we  may  mention  the  "  Mcldriini  "  system,  recently 
,1,    oribed   in  our  OOlumnS.       It   is  due  t0    the    "  Empire  "  system 

to  state    thai    it    has    I i    tried    at   several   places,  and    that    it 

seems  lo  have  given  satisfaction  where  it   has  been  used. 
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PROPAGATION  OF  MAGNETISATION  OF  IRON  AS 
AFFECTED  BY  THE  ELECTRIC  CURRENTS  IN 
THE    IRON.* 

BY    .T.    HOl'KINSON,    F.R.S.,    AND    E.    WHSON.+ 

(Concluded  from  page  51  '.) 

The  alternate  currents  used  have  periodic  times,  varying  from 
4sec.  to  SOsec,  and  were  obtained  from  a  battery  of  54  storage  cells 
by   means  of  a  liquid  reverser,§  shown  in  elevation  and  plan  in 


Fig.  14. 

Figs.  14  and  15.  It  consists  of  two  upright  curved  plates  of  sheet 
copper,  A  A,  between  which  were  rotated  two  similar  plates,  B  B, 
connected  with  collecting  rings,  D  D,  from  which  the  current  was 
led  away  by  brushes  to  the  primary  circuit  of  the  magnet.  The 
copper  plates  are  placed  in  a  weak  solution  of  copper  sulphate  in  a 
porcelain  jar.     The  inner  copper  plates,  and  the  collecting  rings, 


Fig.  15 

are  fixed  to  a  vertical  shaft,  S,  which  can  be  rotated  at  any  desired 
speed  by  means  of  the  gearing  shown  in  the  figure.  The  outer 
plates  are  connected  to  the  terminals  of  the  battery  of  storage  cells, 
and  the  arrangement  gives  approximately  a  sine  curve  of  current 
when  working  through  a  non-inductive  resistance. 


Fig.  16. 

Fig.  16  gives  a  diagram  of  connections  in  which  M  is  the  current 
reverser,  G  is  the  Thomson  graded  current  meter  for  measuring  the 
maximum  current  in  the  copper  coils,  and  W  is  the  electromagnet. 


*  Abstract  of  a  Pap:  ■     the  Royal  Society. 

+  The  experimental  work  of  this  Paper  was  in  pari  carried  out  by  three 
of  tin:  student  demonstrators  of  the  Siemens  Laboratory,  King's  College, 
London,  Messrs.  Brazil,  Atchison,  and  i  Ireenham.  \\  e  wish  to  express  our 
thank-  to  them  for  their  zealous  co-operation. 

X  The  figures  marked  with  *  are  not  reproduced  in  this  abstract.  The 
reader  is  referred  to  the  original  i'aper. 

§  Thi-  form  of  reverser  is  due  to  Prof.  Ewing, 


A  small,  non-inductive  resistance  placed  in  the  primary  circuit 
served  to  givo  the  curve  of  current  by  observations  on  tho 
D'Arsonval  galvanometor,  D,  of  the  timo  variation  of  the  potential 
difference  between  its  ends.  The  D'Arsonval  galvonometer  was 
also  used  for  observing  the  electromotive  forces  of  the  exploring 
coils  1,  2,  and  3  (see  Fig.  8),  It  being  an  adjustable  resistance  in  its 
circuit  for  the  purpose  of  keeping  the  deflections  on  the  scale. 


The  method  of  experiment  was  as  follows  :  The  liquid  reverser 
M  was  placed  so  as  to  give  a  maximum  current  on  the  meter  O, 
which  was  adjusted  by  non-inductive  resistance  K  to  the  desired 
value,  and  in  all  cases,  when  changing  from  higher  to  lower  cur- 
rents, a  system  of  demagnetisation  by  reversals  was  adopted. 
Time  was  taken  on  a  clock  beating  seconds,  which  could  be  heard 
distinctly. 
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As  an  example,  take  h'ig.  19,  in  which  the  periodic  time  is  80 
seconds,  and  the  maximum  current  in  the  copper  coils  0  23  ampere. 
The  E.M.F.  curves  of  the  exploring  coils  are  numbered  1,  2,  and  3 
respectively,  and  the  curve  of  current  in  the  copper  coils  is  also 
given. 

As  in  the  case  of  simple  reversals,  we  may  from  those  curves 
attempt  to  obtain  an  approximation  to  the  cyclic  curve  of  induc- 
tion of  the  iron.  In  all  cases  where  this  is  done  wo  have  taken 
coil  1,  and  considered  the  area  within  it — that  is  to  say,  from  a 
knowledge  of  the  E  M.F.'s  at  different  depths  of  the  iron,  due  to 
change  of  induction  at  any  epoch,  we  have  estimated  the  average 
magnetising  force  acting  in  this  area,  and  this  we  call  H,.     The 
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Table  VI. — Periodic  Time,  80  seconds.     Maximum  Current  in  Copper  C<>il.<,  <'■.'■ 
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— Periodic  Time,  80  seconds.     Maximum  Current  in  Copper  Coils,  1-06  ampere 
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curves  from  which  these  forces  have  heon  obtained  are  given  in 
Fig.  19a,  and  have  been  plotted  from  Table  VI.  The  algebraic 
sum  of  this  force,  H^,,  and  the  force  H,,  given  at  the  same  epoch  by 
the  current  in  the  copper  coils,  is  taken  to  be  the  II",,  resultant 
force  magnetising  this  area.  Also  the  integral  of  curve;  I  (Fig.  19) 
gives  the  average  induction  over  Ihis  area  at  the  same  epoch. 
Curvo  :■■  (Fig.  L9b)  is  the  cyclic  curve  obtained  by  plotting  the 
inductions  in  terms  of  the  resultant  force  H. 

The  curves  in   Kign.  21,  '_"-.',;    have  been  treated  in  a  similar 

manner  to  that  already  described  in  connection  with  Fig.  19,  Bui 
in  Fig.  20  the  procedure  is  a  little  different.  In  this  case  the 
periodic  time  is  l'ii,  and  the  maximum  force  per  centimetre  linear 
due  to  the  current  in  the  copper  coils  is  4  85.     With  this  frequency 

and  current  the  effects  of  ind 1  ourrents  in  the  iron  are  very 

marked  :  we  have  taken  a  given  u yclic  curve,  of  roughly 

the  same  nie.iiiiin luctioii    it     .v...    bj   the  inti  ;ral  oi  curve 

No.  I  (Kig  l'im,  an. I  have  tubulated  the  forces  obtained  therefrom 
in  Table    VII.     In    Kig.   lio.v ;    ue   have   plotted   the  amperes   per 
H.|iiare  centimetre  at   the  dill'erent   radii,  and  for  the  .several  1 
and  in  each  case,  by  drawing  a  curvo  fairly  through  these  points, 


as  shown  in  the  figure,  we  are  able  to  produce  areas  in  fair  cone 
Bpondence  with  the  areas  obtained  by  means  of  the  given  cyclic 
curve.      The  comparative  areas  are  given  in  Table  VII. 

Referring  now  to  the  summary  of  results  in  Table  V.,  we  note 
the  marked  effect  of  change  of  fre<|iioncj  upon  the  average  induc- 
tion i"  r  unit    area  of  the   innermost    Coil    No.    1.   vv  hen  dealing  wit  h 

comparatively  small   maximum   inductions.     Compare  the  results 

given    in    Figs.    L9    and    L'O.      The    maximum    force    per    centimetre 

linear  due  to  the  ourrenl  in  the  copper  coils  is  is  in  each  ease, 
hui  the  average  induction  per  Bquare  centimetre  of  coil  No.  1  13 
reduoed  from  7,690  to  L.630  bj  a  change  of  frequencj  from    '   to 

ii,,  1  .  ol  rse,  not  the  ease  on  the  higher  portion  of  the  induc- 
tion curve,  as  is  shown  by  the  results  of    Figs.  21  and   22,  although 

the  resul  anl  fores  II  is  reduced  by  the  induced  ourrents. 

We  see  further,  from  Fig.  20,  that  at  BOO  periods  per  second 
only  the  outside  layers  ol  our  Lmm,  wire  are  really  useful. 

tn  Fig,  21  the  periodic  time  is  80,  and  the  maximum  average 
induction  per  Bquare  oentimel  re  is  16,000, 

The  ergs  di  isip  ited  per  oy»  le  per  cubic  centimetre  are  26,000  by 
induced  ourrents,  and  about   IT.!""1  by  magnetic  hysteresis.     This 
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shows  that,  according  to  good  practice,  where  the  wires  in  arma- 
ture cores  are  of  an  order  of  limn,  or  2mm.  diameter,  the  loss  by 
induced  currents  would  be  but  small  as  compared  with  the  loss  by 
magnetic  hysteresis.  This,  of  course,  assumes  the  wires  to  be  per- 
fectly insulated  from  one  another,  which  is  not  always  realised  in 
practice. 

Both  the  armature  cores  of  dynamos  and  the  cores  of  trans- 
formers are  now  usually  made  of  plates  instead  of  wire  ;  roughly 
speaking,  a  plate  in  regard  to  induced  currents  in  its  substance  is 
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Fig.  21b. 

comparable  to  a  wire  of  a  diameter  double  the  thickness  of  the 
plate.  We  infer  that  the  ordinary  practice  of  making  transformer 
plates  about  JmiB.  thick,  and  plates  of  armature  cores  1mm.  thick, 
is  not  far  wrong.  Not  much  is  lost  by  local  currents  in  the  iron, 
and  the  plates  could  not  be  much  thicker  without  loss.* 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 

(TO  DAY)  FRIDAY,  March  1st. 

Institution  of  Junior  Engineers. 
S  p.m.     Meeting  at  the   Westminster  Palace  Hotel.     The 
following  Paper  will  be  read  :  "  Locomotive  Repairing 
Work,"  by  A.  H.  Newsom  Smith. 
SATURDAY,  March  2nd, 

Royal  Institution. 
S  p.m.     Afternoon  Lecture  : — "  Waves  and  Vibrations,"  by 
the  Rt.  Hon.  Lord  Rayleigh,  F.R.S,, 
MONDAY,  March  4th. 

Royal  Institution. 
5  p.  i/i.     General  Monthly  Meeting, 

Society  of  Engineers. 
7:30  p.m.      Ordinary   Meeting   at   the   Westminster  PaiaCfi 
Hotel.     The  following  Paper  will  be  read  : — "  Parliamen- 
tary Procedure  as  Affecting  Light  Railways  and  Tram; 
ways,"  by  W.  Worby  Beaumont  and  Stephen  Sellon. 
TUESDAY,  March  5th. 

Institution  of  Civil  Engineers. 

8  p.m.    Ordinary   Meeting.     The  following  Paper  will  be; 

read  : — "  Electricity  Applied  to  River  Oold  Dredging," 
by  Robert  Hay,  and  a  Discussion  will  lake  place  on  this 
Paper,  and  on  that  read  last  week  by  Mr.  lioliert  Robert 
son  on  "Electrical  Haulage  al  the  Eamock  Colliery." 
FRIDAY,  March  8th. 

Physical  Sot  iki  v. 
■  ~,  p.m.  Kxhiliiti'iiiM.f  I,  A  Voltameter  by  Mr.  Naber :  II. The 
Focal  Heliostat,  by  Dr.  G.  Johnstone  Stoney  ;  III.  An 
Improvement  in  Siderostats,  by  Dr.  (i.  Johnstone  Stoney. 
The  following  Papers  will  be  read  :— "  A  New  Harmonic 
Analyser,"  by  G.  U.  Yule  ;  "The  Electromagnetic  Field," 
by  II.  X.  Allen. 

i-.-iin  n i  Electrical Englnbers. 

S  p.m.  Students'  Meeting  at  28  Victoria-street,  The  follow' 
ing  Paper  will  be  read :—"  Incandescent  Lamp  Manu- 
facture," t»)'  Leonard  Johnson. 

Roi  w  [NSTrnmoii. 

9  p.m.     Evening   Discourse: — "The  Physical  Work  of  vou 
Helmholtz,"  by  Prof.  A.  W.  Riicker. 

*  The  question  of  dissipation  of  energy  by  local  currents  in  iron  has  been 
discussed  by  Profs.  J.  J.  Thomson  and  Swing.  See  The  Electrician,  April 
8  and  15,  1892 
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MAGNETISM  AND   MATHEMATICS. 

In  a  leading  article  on  the  theory  and  practice  of  electrical 
engineering  some  years  ago,  we  remarked  that  of  all 
branches  of  engineering  the  electrical  enjoys  the  greatest 
advantage  in  the  facility  with  which  the  principles  of  pure 
science  can  be  applied  direct  to  the  work.  Electrical  science 
started  from  the  laboratory  and  found  its  way  to  the  work- 
shop; mechanical  science  was  developed  for  centuries  by  the 
empirical  engineer,  feeling  bis  way  from  one  venture  to 
another,  and  relying  more  upon  thi  accumulated  expei 
of  his  craff  than  upon  any  rationalised  principles,  uniformities, 
or  induction;,  which  arc  called  laws  of  science.  But  an 
exception  musi  be  made  in  problems  connected  with  the  mag- 
ion  of  iron.  Science  is  correlated  knowledge.  The  B-H 
curve  was  wry  useful  knowledge,  bui  as  long  as  it  defied  the 
of  Mi  ller,  Lamont,   IV  ,  n  ,,.  and  i  ven   MLaxwexi 

'    ,;     1   1 'i     i  in  item  of  knov 

Even  though  Ewino,  in  L890,  gave  his  bhi  orj  of  magni  tisation, 

which  wa    i i  e  accepted  becai   i    it  i  .,'  ,1  ,„, 

Pri  i hi  ory,  the  well  known  fa< 

on  still  remained  an  empirical  m 
to   be   found    bj    i  i  parate   experimi  al  u  b    individual 

Pei  'men.     In  l.i    I..  ,,  ,;,,]  uo, 

ilation,  bul  threw 
in  an  equation  or  two  i  .        .  .  \ ,,;.  \  \\  ..  p,  ;,i  | ) 

!  equilibrium   of  swinging   magnets. 
Nobodyseems  bo  bave  followed  up  the  math  - 
''■'■  havingatone  i  ular  magnets  po    i 

''<  freedom      imple  inti  nnoleoulai  fore-  and  an 
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external  force — and  at  the  other  end  a  smooth  curve  having 
il  well-known  characteristics,  all  of  which  are  completely 
explained  by  the  Ewing  theory,  the  gap  can  be,  and  one 
day  surely  will  be,  filled  up  by  a  complete  mathematical 
argument.  Anyone  who  has  seen  Prof.  Ewing's  experimental 
demonstration  will  recognise  that,  not  only  in  the  initial  con- 
figuration, but  in  the  successive  rearrangements  after  different 
groups  have  passed  through  an  unstable  stage,  this  problem, 
would,  like  that  of  the  kinetic  theory  of  gases,  have  to  be  dealt 
with  in  connection  with  the  theory  of  probability.  It  maybe 
that  the  number  of  constants  would  be  enormous.  Some  of  them 
would  be  physical  and  geometrical  constants,  and  others  would 
be  merely  due  to  the  indirectness  of  the  mathematical  treat- 
ment. The  complete  mathematical  work  needed  to  bring 
the  magnetisation  of  iron  into  the  range  of  pure  science 
would  not,  perhaps,  be  greater  than  that  which  has  been 
expended  on  the  theory  of  waves. 

■While  the  magnetisation  of  iron  remains  an  empirical 
matter,  attempts  to  treat  by  elaborate  mathematics  problems 
in  which  it  is  involved  are  to  be  regarded  with  suspicion. 
Academical  theses  on  iron-less  transformers  have  not, 
perhaps,  been  utterly  useless,  and  clock-face  diagrams, 
though  not  necessarily  iron-less,  ignore  other  practical  con- 
siderations, and  are  of  only  limited  application.  The  sooner 
this  is  recognised,  the  surer  will  be  our  progress,  and  the 
sounder  will  be  our  practice.  In  the  discussion  on  Dr.  J. 
Hopkinson's  Paper  at  the  recent  meeting  of  the  Institution  of 
Electrical  Engineers,  allusion  was  made  to  the  direct  and 
practical  way  in  which  the  author  had  attacked  the  propaga- 
tion of  magnetism  in  iron,  and  a  just  comparison  was  made 
with  the  author's  Koyal  Society  Paper  of  1886,  upon  which 
all  practical  dynamo  design  is  founded.  In  his  reply,  Dr. 
Hopkinson,  referring  to  this  allusion,  said  that  the  proper  way 
to  use  mathematics  was  not  to  choose  the  facts  so  that  the 
mathematics  would  easily  deal  with  them  ;  but  to  take  the 
mathematics  so  far  as  they  would  go  upon  the  facts  as  they 
actually  are. 

A  little  attention  to  this  point  of  view,  which  Dr.  Hopkinson 
so  clearly  indicates,  is  required  both  from  mathematicians  and 
from  busy  practical  men — the  one  cannot  make  much  progress 
without  the  other.  "  The  philosopher,"  wrote  Dr.  Johnson, 
"  may  very  justly  be  delighted  with  the  extent  of  his  views, 
and  the  artificer  with  the  readiness  of  his  hands  ;  but  let  the 
one  remember  that  without  mechanical  performances  refined 
speculation  is  an  empty  dream  ;  and  the  other,  that  without 
theoretical  reasoning  dexterity  is  little  more  than  a  brute 
instinct."  If  the  artificer  carefully  plots  his  B-H  curve,  or 
gets  it  from  the  iron  or  steel  maker,  designs  his  dynamo 
according  to  well-recognised  principles,  and  builds  conscien- 
tiously, he  will  succeed  in  doing  good  work.  He  ought  to 
be  delighted  "with  the  readiness  of  his  hands"  if  he  gets 
high  efficiency,  no  sparking,  and  cool  bearings.  Whether  the 
job  will  pay,  is  another  matter.  But  the  speculations  of  the 
iron-less  mathematicians  not  only  result  in  an  empty  dream, 
but  in  tedious  articles  in  technical  journals  or  in  Papers  before 
scientific  societies  which  may  tempt  unwary  students  to  expend 
and  waste  much  valuable  time.  The  enginei  r,  be  he  utterly 
devoid  of  mathematics,  can,  at  all  events,  work  upon  his  own 
nil,  if  he  has  only  the  intelligence  to  recognise  his 
mistakes,  may  avoid  their  repetition.  But  the  man  of  theory, 
choosing  only  such  facts  as  are  amenable  to  his  mathematical 
method  .  and  even  these  facts  often  of  the  vaguest  and  most 
general  character,  will  in  general  produce  nothing  more  than 
a  mathematical  result,  which  may  or  may  not  be  of  interest  to 
mathematicians.  "For  the  wit  and  mind  of  man,"  wrote 
Bacon   in  his  "  Introduction  to  the  Advancement  of  Learn- 


ing," "  if  it  work  upon  matter,  which  is  the  contemplation  of 
the  creatures  of  God,  worketh  according  to  the  stuff,  and  is 
limited  thereby  ;  but  if  it  work  upon  itself,  as  the  spider 
worketh  bis  web,  then  it  is  endless,  and  brings  forth  indeed 
cobwebs  of  learning,  admirable  for  the  fineness  of  thread  and 
work,  but  of  no  substance  or  profit." 

Vi  e  wrote  only  a  few  weeks  ago  of  the  glorious  uselessness 
of  argon;  need  we  justify  an  apparent  inconsistency?  The 
discovery  of  argon  was  an  incident  in  a  laborious  research  the 
object  of  which  was  merely  to  increase  our  knowledge  of  the 
physics  of  gases,  and  with  no  thought  of  practical  utility. 
The  space  which  we  devote  in  these  columns  to  pure  scientific 
research  may  alone  show  the  value  which  we  attach  to  such 
additions  to  our  knowledge.  It  is  difficult  to  estimate  the 
importance  of  a  new  truth  ;  the  best  measure,  perhaps,  is  its 
power  of  enabling  collateral  facts  to  be  orderly  connected, 
this  being  the  real  aim  of  all  science.  Workers  in  different 
branches  of  science  have  great  difficulty  in  appreciating  each 
others  labours,  and  hence  arises  the  absurd  jealousies  such  as 
that  between  biologists  and  physicists:  the  one  disparag- 
ing the  tinkering  with  wires  and  magnets,  and  the 
other  belittling  the  counting  of  hairs  on  a  guinea  pig's 
eyelids.  How  much  more  difficult  must  it  be  for  a 
commercial  man  to  appreciate  the  work  of  Faraday  and 
Maxwell.  So  greatly  do  we  value  science  for  its  own  sake, 
that  we  have  advocated  without  hesitation  study  of  science  as 
the  foundation  of  an  engineer's  training,  and  cannot  even 
regard  the  popular  technological  system  as  "a  pleasant 
verbal  equivalent  for  teaching  a  trade."  On  the  other 
hand,  we  admire  the  firmness  with  which  a  man  of  Dr. 
Hopkinson's  mathematical  powers  attacks  a  problem  such  as 
that  of  the  predetermination  of  the  characteristic  of  a  dynamo, 
or  of  the  behaviour  of  eddy  currents  in  a  magnet,  without  any 
elaboration  of  a  prion  equations.  A  research  of  this  kind 
ought  to  provide  plenty  of  material  for  those  who  only  care  to 
calculate.  The  common  run  of  engineers,  who  have  not  even 
time  to  experiment,  study  the  records  of  such  work  and,  making 
no  pretensions  to  science,  apply  them  when  and  where  they  find 
them  useful.  Experimental  facts  and  the  experience  of  the 
profession  are  the  foundation  of  their  work,  and  theory  is  the 
scaffolding  which  surrounds  it  and  rises  far  above  it.  By  this 
scaffolding  the  advancing  work  is  guided,  and  progress  is 
greatly  facilitated ;  but  upon  it  no  solid  work  can  be  built 
even  when  that  stage  has  been  reached  by  the  main  fabric. 


THE   ELECTRIC  ARC. 

BY    HBRTHA    AYRTON. 

(Continued  from  paye  4^o.) 

The  curves  in  Fig.  21a  are  very  distinctive  in  showing  how 
completely  and  certainly  the  core  of  the  positive  carbon  is 
responsible  for  a  very  low  potential  difference  on  starting  the 
arc. 

With  the  curve  E  E  E,  in  which  the  potential  difference 
started  at  about  27  volts,  the  positive  carbon  was  solid,  but 
drilled  to  the  depth  of  one  inch,  and  packed  moderately  tightly 
with  the  carbon  from  a  soft  core.  For  the  first  three  minutes, 
therefore,  it  behaved  exactly  as  if  it  were  cored  in  the  usual 
way,  and  alter  that  it  acted  like  a  completely  solid  carbon.  It 
is  a  little  curious  that  the  effect  of  a  whole  inch  of  soft  core 
should  apparently  have  exhausted  itself  in  three  minutes,  and 
that  from  that  time  onwards  the  curve  obtained  with  the 
drilled  and  packed  positive  carbon  should  be  almost  identical 
with  that  obtained  with  an  ordinary  solid  positive  carbon  (see 
curve  A  A  A,  Fig.  21a).  One  would  have  expected  the  "  hump  " 
to  be  lower  with  the  drilled  and  packed  positive,  on  account  of 
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the  loose  soft  carbon.  Probably,  however,  the  carbon  was  not 
as  tightly  packed  as  in  a  manufactured  core,  and,  therefore, 
most  of  it  was  shot  out  during  the  first  three  minutes  after 
starting  the  arc,  only  enough  of  it  being  left  to  keep  the  posi- 
tive carbon  from  behaving  as  if  it  had  merely  a  hole  and  no 
core  at  all. 

Curve  D  D  D,  Fig.  21a,  shows  what  that  behaviour  would 
have  been.  The  positive  carbon  in  this  case  had  a  hole  two 
inches  deep  drilled  in  it,  and  left  hollow,  and  this  kept  the 
potential  difference  higher  throughout  the  whole  variable 
period  than  when  an  ordinary  -solid  positive  carbon  was  used 
as  in  curve  AAA,  Fig.  21a 


Fig.  21a.— Current  suddenly  started  and  kept  at  10  amperes.  Length  of 
arc  kept  at  3mm.  Carbons  : — Positive,  18nim.  solid  ;  negative.  15mm. 
solid.  Negative  carbon  in  each  case  shaped  by  being  previously  used  to 
form  an  arc  3mm.  long,  with  a  current  of  10  amperes.  AAA:  End  of 
solid  positive  carbon  filed  flat.  HDD:  Hole  2in.  deep  drilled  in  end  of 
solid  positive  rarbtn.  E  E  E  :  Hole  lin.  deep  drilled  in  end  of  solid 
positive  carbon  and  packed  tightly  with  soft  carbon,  end  filed  Hat. 

In  order  to  find  what  influence,  if  any,  a  flat  negative 
carbon  would  have  in  retarding  the  period  at  which  the  potential 
difference  became  constant,  cored  and  uncored  "  normal " 
positive  carbons  were  used,  with  flat  uncored  negatives.  In 
Fig.  22,  A  A  is  the  curve  obtained  with  the  uncored  positive 
carbon,  B  B  that  obtained  with  the  cored  positive. 


n 
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Flo.  22.     Current  suddenly  started  and  kept  al  10  ampere        Length  of 
hi-"  k'-]it  al  3mm.     A   \  Carbons;   Positive,  L8mm.  rolid;  negative,  15mm. 

BB   Carbon        Positive,   L8mm,   cored  ;    negat  ive,   I5mi 
Positive    liaped  1  to       b  an  arc  3i  im.  I  ing  with  a 

mi  m  hi  i  i   10  ampi  i  '..iii...  filed  flat 

Compiling    this'    curves    with    tlii.se    in    Fig.    23,    for    which 

In  it  1 1  carbons  were  filed  Hat.  t  he  |  nve  carbon  beiDg  solid  with 
the  curve  A  A  A,  and  oored  with  I".  B  li,  we  find  thai  when  b 
normal  oored  positive  was  used  with  aflal  aegativeB  B  I  Fig,  22) 
there  was  f"irnt  a  fall  and  then  a  rise  of  potential  difference 
at  starting,  whereas  when  Aflat  cored  positive  was  used  with  a 
Hat  negative,  B  B  B  I  Fig.  23),  there  "as  only  the  usual  rise  thai 
occurs  whenever  a  Hat  oored  positive  carbon  is  used.  But  taking 
the  solid  positive  carbons  iu  each  case,  we  find  thai  the  position 
is  exactly  reversed,  for,  whereas  it  was  with  the  flat  positive 


carbon  AAA  (Fig.  23)  that  the  fall  and  subsequent  rise  of 
potential  difference  was  obtained,  on  the  contrary,  with  the 
normal  positive  A  A  (Fig.  22),  the  initial  fall  of  potential 
difference  was  only  about  half  a  volt.  On  referring  to  other 
curves  obtained  with  flat  negative  carbons  and  variously  shaped 
positives,  both  cored  and  uncored,  which  it  has  not  been 
thought  necessary  to  publish,  I  find  that  in  all  cases  the  curve 
obtained  is  of  the  type  of  B  B  (Fig.  22)  and  A  A  A  (Fig.  23). 
There  is  a  fall  of  potential  difference  at  starting,  and  then 
a  rise,  so  that  on  the  whole  this  shape  for  the  beginning  of  the 
potential  difference  curve  seems  to  be  connected  with  the  use 
of  a  flat  negative  carbon.  The  fact,  however,  of  having  the 
exceptions  referred  to  above,  and  one  other — Fig.  20j  in  which 
an  initial  fall  of  potential  difference  of  about  two  volts  was 
obtained  with  a  normal  negative  carbon — make  any  explana- 
tion of  this  dip  very  difficult  to  arrive  at.  We  may,  however, 
gather  one  inference  from  all  the  curves,  and  that  is  that  the 
shape  of  the  negative  carbon  plays  a  very  small  part  in  the 
change  of  potential  difference  that  takes  place  on  starting 
the  arc,  for  in  every  case  iu  which  a  flat  negative  carbon  was 
used  with  a  "  normal  "  positive,  the  potential  difference  had 
reached  its  steady  value  in  about  8  minutes,  and  in  no  case 
did  it  deviate  more  than  about  5  volts  from  that  steady  value, 
whereas,  as  has  been  shown,  with  a  flat  positive  carbon,  the 
potential  difference  took  about  50  minutes  to  reach  its  steady 
value,  and  it  deviated  by  from  7  to  33  volts  from  that  steady 
value  before  reaching  it. 

Fig.  23  gives  a  sort  of  bird's-eye  view  of  the  differences 
caused  in  the  change  of  potential  difference  after  starting  the 
arc  by  using 

(1)  AAA,  both  carbons  solid  and  fiat. 

(2)  B  B  B,  positive  carbon  cored  and  both  flat. 

(3)  B'B'B',  positive  carbon  cored,  both  normal,  arc  started 
with  cold  carbons. 

(4)  B",  positive  carbon  cored,  both  normal,  arc  started  with 
hot  carbons. 

After  three  minutes  from  starting  the  arc  the  curve  AAA 
(Fig.  23)  differs  very  little  from  the  curve  AAA  (Fig.  21),  in 
which  the  negative  carbon  was  "normal"  instead  of  flat,  and 
all  the  other  conditions  were  the  same.  The  reason  there  is  so 
little  appearance  of  "hump"  has  already  been  explained. 

B  B  B  (Fig.  23)  also  differs  very  slightly  from  B  B  B  (Fig.  21) 
in  which  the  negative  was  "  normal  "  instead  of  flat,  only  BB  B 
(Fig.  23)  starts  with  rather  a  higher  potential  difference,  27 
instead  of  2f>  volts,  and  rises  a  little  more  slowly.  Thus  in 
both  this  and  the  preceding  case  it  is  evident  that  the  difference 
made  by  using  a  flat  or  a  "  normal  "  negative  is  very  small. 

B'  IV  B'  and  B"  (Fig.  23)  show  how  slight  is  the  change  that 
takes  place  in  the  difference  of  potentials  when  the  arc  is  started 
with  both  carbons  "  normal,"  whether  hot  or  cold.  Started 
cold  the  potential  difference  is  about  U  volts  higher  than 
stinted  h  it,  which  is  what  one  might  have  expected.  The 
whole  change  of  potential  difference,  however,  is  very  small, 
under  both  circumstances,  not  more  than  about  1  \  volts  alto- 
gether. 

Thus  we  may  gather  from  Figs.  20  to  23  that  the  changes 
that  take  place  in  the  potential  difference  of  an  arc  just  after 
it  is  started  are  due  in  order  of  importance  :  — 

(1)  To  the  core  of  the  positive  carbon,  if  it  has  one — very 
low  potent  ill  difference  at  Btarting, 

(2)  To  the  shape  of  the  tip  of  the  positive  carbon  the 
"  hump," 

Do  the  shape  of  the  tip  of  the  negative  carbon. 

(4)  Very  slightly  to  the  temperature  of  the  carbons  before 
starting  the  arc. 

To  try  how  changing  the  length  of  the  arc  affeoted  the  time 
during  which  the  potential  difference  remained  variable  after 
the  are  was  started,  an  18mm.  OOred  positive  carbon  and  a 
I  ,'im in .  solid  nc  j  Ltive  Were  S  |  lin   used,  the  cuds  of  both  carbons 

were  filed  flat,  and  the  ourren.1  was  again  kepi  constant  at 
10  amperes;  but  the  length  of  the  aro  was  kept  constant  al 
6mm   instt  ad  oi  al  3mm.  as  before. 

It  was  found  that  in  t his  ease,  as  with  the  .'bum.  arc,  there 
was  a  very  low  potential  difference  al  Btarting,  a  rise  to  s 
maximum,  and  then  a  slight  Fall,  and  finally  the  steady 
potential  difference.     But  the  whole  series  of  changes,  which 
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extended,  as  we  have  seen,  over  a  period  of  .7.7  minutes  with 
the  3mm.  arc,  took  only  JO  minutes  with  the  6mm.  arc. 

Next,  to  see  how  varying  the  current  affected  the  time 
during  which  the  potential  difference  remained  variable  after 
the  arc  was  started,  an  18mm.  cored  positive  carbon  was  again 
used  with  a  15mm.  solid  negative,  the  ends  of  both  carbons  were 
filed  flat,  the  arc  was  kept  at  the  constant  length  of  3mm.;  but 
a  constant  current  of  20  amperes  was  maintained,  instead  of 
one  of  10  amperes,  as  in  all  the  previous  experiments  on  the 
variation  of  the  potential  difference  with  the  time  after  starting 
the  arc. 

Again  the  curve  obtained  was  found  to  be  of  the  same 
character  as  curve  BBB  (Fig.  21),  with  which,  also,  both 
carbons  were  flat,  and  the  positive  cored  ;  only,  with  the  cur- 
rent of  20  amperes  the  changes  were  more  rapid  than  with  that 
of  10  amperes,  and  the  potential  difference  became  constant 
38  minutes  after  starting  the  arc,  instead  of  56  minutes  after. 

We  may  gather  from  these  last  two  experiments  that  the 
time  during  which  the  potential  difference  between  the  carbons 
remains  variable  after  starting  the  arc  with  flat  carbons  is  longer 
(a)  The  shorter  the  arc, 
('<)  The  smaller  the  current; 
and  thus  question  -1  (The  Electrician,  February  15th,  p.  474)  is 
answered. 


even  when,  as  in  the  case  of  an  arc  of  1mm.  with  a  cored 
positive  carbon  (lower  curves,  Fig.  24),  the  final  steady  value  of 
the  potential  difference  is  higher  with  the  larger  current  than 
with  the  smaller. 

Indeed,  in  nearly  every  case  the  potential  difference  over- 
shoots the  mark,  as  it  were,  and  goes  much  lower  with  an 
increase  of  current,  and  much  higher  with  a  diminution,  than 
its  own  final  steady  value.  This  exaggeration  of  the  decrease 
and  increase  of  potential  difference,  which  is  very  marked  when 
the  currents  are  small,  becomes  less  and  less  marked  as  the 
currents  increase  in  value,  until  finally,  with  currents  of  30 
amperes  and  over,  it  ceases  to  exist  with  the  carbons  we  have 
tried,  and  the  potential  difference  remains  practically  constant, 
whether  the  current  is  changed  suddenly  or  gradually.  In 
fact,  when  we  get  on  to  the  flat  part  of  the  curves  in 
Figs.  4,  5,  and  C,  the  potential  difference  is  practically  a  constant, 
however  quickly  or  slowly  the  current  may  be  changed. 

The  curves  in  Fig.  24,  the  upper  of  which  is  for  a  solid  posi- 
tive carbon,  and  the  lower  for  a  cored  positive,  show  that  the 
excessive  sudden  rise  and  fall  of  potential  difference  with  a 
sudden  diminution  and  increase  of  current  does  not  depend 
entirely  upon  the  core,  for  it  takes  place  in  both  sets  of 
curves  alike,  although  it  is  more  marked  in  the  lower. 

The  upper  curves  are  a  little  deceptive,  because  the  hissing, 


yg'* 

•  • 

^>v«. 

Cu 

■*r-^B« 

B  •  ^ 

rent 

/b 

Fig.  23. — Current  suddenly  started  and  kept  at  10  amperes.  Length  of  arc  kept  at  3mrn.  Carbons  : — Positive,  18raru.  cored  or  solid,  as  stated  : 
negative,  15min.  solid. 

Ends  of  both  carbons  filed  flat.     AAA:    Positive  carbon  solid.     BBB:  Positive  carbon,  cored. 

Both  carbons  shaped  by  being  previously  used  for  over  one  hour  to  give  an  arc  3mm.  long  with  10  amperes.  Positive  carbon  cored.  B'B'B': 
Arc  started  when  carbons  were  cold.     B":  Arc  started  when  carbons  were  hot. 


The  curves  obtained  from  these  two  experiments  were  so  like 
curve  BBB  (Fig.  21)  in  character  that  it  was  thought  un- 
necessary to  publish  them. 

The  experiments,  the  results  of  which  are  noted  in  the  curves 
in  Figs.  24  and  25,  were  made  to  find  what  change  took  place 
in  the  potential  difference  between  the  ends  of  the  carbons 
when  the  current  was  suddenly  changed  from  a  lower  to  a 
higher,  and  from  a  higher  to  a  lower  value,  the  length  of  arc 
being  kept  constant  during  each  series  of  experiments. 

These  curves,  as  well  as  all  the  others  published  in  this 
series  of  articles,  are  merely  specimens  of  a  number  of  sets  of 
curves  that  have  been  obtained  under  similar  conditions. 

The  instantaneous  changes  of  potential  difference  in  Figs.  24 
and  25  are  very  striking.  With  wires  one  is  accustomed  to 
associate  an  increase  of  current  with  a  rise  of  potential  difference, 
and  a  diminution  of  current  with  a  fall.  But  with  the  arc 
exactly  the  reverse  takes  place,  and  no  experiments  that  I  know 
of  are  better  calculated  to  impress  upon  one  the  immense 
difference  between  the  way  in  which  a  current  flows  through 
the  arc  and  the  way  in  which  it  flows  through  a  wire  than  those 
from  which  these  curves  were  taken. 

With  the  arc,  a  sudden  rise  of  current  is  in  every  case 
accompanied  by  a  sudden  fall  of  potential  difference,  and  a 
sudden  fall  of  current  by  a  sudden  rise  of  potential  difference, 


which  took  place  in  thi3  particular  experiment  at  15  amperes, 
lowered  the  potential  difference  considerably,  quite  apart  from 
the  sudden  change  of  current. 

Some  experiments  I  have  recently  made,  as  well  as  the  above 
curves,  amply  verify  the  following  deductions.  With  a  sudden 
change  of  current : — 

(1)  The  sudden  change  of  potential  difference  is  greater  with 
a  cored  than  with  a  solid  positive  carbon; 

(2)  The  subsequent  slow  rise,  or  fall,  of  potential  difference  is 
greater  with  a  cortd  than  with  a  solid  positive  carbon; 

(3)  The  time  during  which  this  slow  change  of  potential 
difference  takes  place  is  greater  with  a  cored  than  with  a  solid 
positive  carbon. 

The  curves  in  Fig.  25  show,  although  not  to  a  very  marked 
extent,  that  the  time  the  potential  difference  takes  to  reach  its 
steady  value  after  a  sudden  change  of  current  is  less  with  a 
longer  than  with  a  shorter  arc.  Experiments  made  within 
the  last  week,  however,  prove  this  point  quite  conclusively.  For 
instance,  with  an  18mm.  cored  positive  carbon  and  a  15mm. 
solid  negative,  arcs  of  6mm.  and  1mm.,  respectively,  were 
maintained.  The  current  was,  in  each  case,  kept  first  at  4 
amperes,  and  when  the  potential  difference  had  become  steady 
for  that  current,  it  was  suddenly  changed  to  9  amperes,  and 
kept  constant  at  that  value  till  the  potential  difference  had 
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become  steady.  It  was  found  that,  after  suddenly  altering  the 
current  from  4  to  9  amperes,  the  time  that  elapsed  before  the 
potential  difference  assumed  its  steady  value  for  9  amperes  was 
y  minutes  in  the  case  of  the  6mm.  arc,  and  16  minutes  in  that 
of  the  1  mm.  arc. 


the  shapes  of  the  carbons  alter  very  slightly  with  a  change  of 
current,  and,  as  we  have  just  seen,  the  potential  difference 
also  scarcely  alters. 

Many  diagrams  of  the  shapes  of  the  carbons  and  visible  arc 
were  taken,  some  of  which  will  be  published  later  on,  and  these 
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Fig,  24. —  Change  of  P.]>.  with  sudden  change  of  current.      Length  of  an-,  lmm.     Carbons  : — Positive,  18mm.,  solid  in  upper  curves,  cored 

lower  curves  ;  negative,  15mm.,  solid  in  both. 
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Fio.  25.-   CI i  of  P.D   with    udden  chaogi   oi boi         Pi    itive,  13mm.  cored     d<    utive,  llmni.  solid.     Length  of  arc  in  upper 

oui  i     4mm.  j  a  lower  curve    3i 


TIicho  sudden  exaggerated  changes  of  potential  difference 
pruliably  depend  upon  the  dill'  mice  between  the  shapes  of  the 
carbons  and  craters  with  small  and  large  ourrenta,  an  idea 
which  is  strengthened  by  the  fact  that  with  very  large  currents 


show  thai  with  a  large  ourrenl  both  oarbona  are  burnt  away 
much  farther  down  than  with  a  small  ourrent,  thus  making 
the  lengths  of  the  pointed  parts  of  the  carbons  shorter  the 
smaller  the  current.      Hence,  when  B  small  current   has  been 
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flowing  through  the  arc  for  some  little  time,  the  carbons  are 
very  blunt,  and  the  larger  amount  of  volatile  carbon  sent 
oft'  by  the  larger  current  when  it  is  suddenly  switched  on  will  bo 
squeezed  out  laterally,  thus  making  the  cross  section  of  the 
arc  abnormally  great,  and  its  resistance  exceptionally  small  ; 
therefore,  the  potential  difference  necessary  to  keep  the 
current  flowing  will  be  below  the  steady  value.  Then  as 
the  joints  of  the  carbons  burn  away  and  become  tapered 
under  the  influence  of  the  larger  current,  the  volatile  carbon 
can  stretch  out  more  lengthwise,  and  gradually  take  its  normal 
form  for  the  larger  current,  and  at  the  same  time  the  potential 
difference  rises  to  its  final  steady  value. 

Similarly,  when  a  small  current  is  turned  on  after  a  large 
current  has  been  flowing  for  some  time,  the  volatile  carbon 
would  at  first  be  too  much  elongated  owing  to  the  ends  of  the 
carbons  being  much  tapered,  and  as  these  burnt  away  and  became 
blunter  the  volatile  carbon  would  be  squeezed  out  more 
laterally,  the  cross  section  of  the  arc  would  be  increased,  and 
the  potential  difference  would  fall  to  its  final  steady  value. 


Another  reason  for  the  exaggerated  change  of  potential 
difference  when  the  current  is  suddenly  altered  depends  also 
on  the  tips  of  the  carbons  being  blunter  with  small  currents  than 
with  large  ones,  for  it  follows  that  the  mean  distance  of  the 
tips  of  the  carbons  from  one  another  is  less  when  they  are 
"normal"  for  a  small  current  than  when  they  are  "normal" 
for  a  large  one,  even  although  the  length  of  the  arc  is  main- 
tained the  same  in  both  cases  (see  definition  of  length  of  arc, 
p.  335,  The  Electrician,  January  18th),  therefore  the  mean 
length  of  the  arc  must  also  be  less  in  the  first  case  than 
in  the  second.  Liut  if  the  mean  length  of  the  arc  is  less, 
the  potential  difference  necessary  to  maintain  a  given  current 
flowing  through  the  arc  will  be  less,  all  other  conditions  being 
the  same.  Therefore  the  potential  difference  necessary  to 
maintain  a  large  current  flowing  through  an  arc  of  given 
length  will  be  less  when  the  carbons  are  "normal"  for  a  small 
current  than  when  they  are  "  normal  "  for  a  large  one,  and  vice 
versd. 

(To  be  continued.) 


DESCRIPTION  OF  A  MOTOR-ALTERNATOR  MADE  FOR  THE  ELECTRICAL   LABORATORIES  AT 

UNIVERSITY    COLLEGF. 


Indesigningtheinternalarraugementsof  the  new  electrical  en- 
gineering laboratories  atUni versity  College,  London,  Dr.  Fleming 
wished  to  make  provision  in  the  dynamo  room  for  generating 
alternating  currents  for  experimental  purposes  by  some  means 
which  should  provide,  in  the  most  simple  manner  possible,  for 


can  be  coupled  together  through  the  flange  by  bolts,  so  as  to 
drive  the  whole  as  one  machine,  or  they  can  be  separated  for 
use  as  two  machines.  By  coupling  them  together  with  the 
armatures  in  the  proper  relativeposition,  two-phase  currents 
can  be  got  out  of  the  united  machine. 


Johnson  and  Phillips'.Motor- Alternator  plant. 


producing  alternating  currents  of  various  frequencies,  and  also 
for  generating  two-phase  currents  from  the  same  plant.  With 
this  object  he  designed  generally  the  machine  shown  in  plan 
and  elevation  in  Fig.  1,  and  Mr.  Kapp  worked  out  the  full 
details  and  calculations  of  the  machine,  which  was  constructed 
to  his  drawings  and  to  Dr.  Fleming's  specification  by  Messrs. 
Johnson  and  Phillips. 

The  machine  consists  of  four  separate  machines  bolted  on  to 
the  same  bed-plate,  two  Kapp  alternators  and  two  continuous- 
current  motors.  Each  alternator  is  coupled  direct  to  its  own 
mot)r,  the  commutators  of  the  continuous-current  machines 
bel'  g  on  the  outside  end  of  the  shaft.  The  shaft  is  cut  in  the 
middle  and  the  inside  ends  carry  a  flange  pulley.   These  pulleys 


Each  of  the  continuous-current  motors  is  a  5-h.p.  motor, 
designed  to  work  at  100  volts.  The  armature  is  ring-wound, 
and  there  are  216  turns  of  wire  on  it,  connected  to  a  72-part 
commutator.  The  magnets  of  the  motors  are  of  cast  steel 
6  'in.  in  diameter.  Each  armature  can  carry  35  or  40  amperes 
comfortably. 

The  alternator  armatures  contain  an  iron  core,  and  are  each 
wound  over  with  eight  coils  having  16  turns  of  wire.  The 
field  magnets  have  eight  poles,  and  corresponding  poles  are 
opposite  to  one  another.  The  alternators,  when  driven  at  a  speed 
of  1,250  revolutions,  give  an  electromotive  force  of  100  volts. 

The  four  machines  are  carried  on  a  cast-iron  bed-plate  Oft. 
long  and  2ft.  wide,  which  is  carried  on  slide  rails  iu  the  usual 
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mauner.  The  ends  of  all  the  armature  and  field  magnet 
circuits  are  brought  to  terminals  fixed  in  a  box  on  the  front  of 
the  machine.  In  the  field  magnet  circuit  of  each  machine  is 
an  appropriate  resistance,  and  in  the  armature  circuits  of  the 
motors  there  are  also  resistances  for  starting  the  motors. 
Since  the  machine  was  delivered  at  the  University  College  two 
very  useful  additions  have  been  made  to  it  by  students  working  in 
the  laboratory.  One  of  these  is  a  curve  tracer,  for  tracing  the 
form  of  alternating-current  curves,  which  is  fixed  to  one  outside 
end  of  the  right-hand  machine,  and  the  other  a  hydraulic 
speed  indicator,  which  is  fixed  to  the  outside  end  if  the  shaft 
of  the  left-hand  machine.  This  hydraulic  speed  indicator  is  of 
the  form  designed  by  Mr.  Towers.  A  small  centrifugal  pump 
is  driven  by  the  shaft,  and  it  pumps  coloured  water  from  a 


these  gauges  have  been  carefully  calibrated.  The  beauty  of 
this  hydraulic  speed  indicator  is  that  it  is  so  exceedingly 
responsive  to  changes  in  speed.  A  change  in  speed  of  less 
than  one  per  cent,  can  be  certainly  detected,  whilst  the  accuracy 
of  the  indication  is  independent  of  the  density  of  the  liquid 
used.  The  speed  of  the  motor  can  therefore  be  regulated  from 
the  laboratory  and  kept  exceedingly  constant. 

It  will  be  seen  that  such  a  double  motor-alternator  plant  can 
be  put  to  a  great  many  uses.  The  alternators  can  be  driven 
separately  or  together.  The  electromotive  forces  and  currents 
of  the  alternators  can  be  added  together  as  required,  or  a  two- 
phase  alternating  current  can  be  obtained  from  the  machine. 

As  usually  used,  the  motors  are  driven  off  the  St.  Pancras 
electric  lighting  circuits,  the  speed  being  regulated  by  field 


-View  of  Part  of  the  Dynamo  Room  in  University  College,  London,  showing  the  Motor- Alternator  Plant. 


small  reservoir  placed  over  the  pump  through  a  pipe  into  two 
vertical  glass  tube  pressure  gauges,  one  of  which  is  placed  on 
the  wall  of  the  dynamo  room,  and  the  other  of  which  is  placed 
on  the  wall  of  the  electrical  laboratory  thirty  feet  away.  When 
the  motor  alternator  is  running,  the  centrifugal  pump  pumps 
the  water  up  these  tubes,  until  the  hydrostatic  pressure  of  the 
column  of  liquid  supported  in  the  tube  balances  the  pressure 
due  to  the  pump.  The  height  of  the  column  of  liquid,  there- 
fore, can  be  made  a  measure  of  the  speed  of  the  machine,  and 


resistances  and  the  electromotive  force  of  the  alternator  regu- 
lated by  resistances  in  the  alternator  field-magnet  circuits.  The 
machine  is  exceedingly  useful  in  investigations  on  alternating 
currents,  and  is  a  thoroughly  excellent  piece  of  work.  It  will 
be  seen  that  the  construction  lends  itself  to  many  forms  of 
experimental  testing  useful  in  a  teaching  laboratory.  Fig.  2 
(for  the  loan  of  which  we  are  indebted  to  Messrs.  Southam 
and  Co.)  gives  a  general  view  of  the  plant  and  of  part  of  the 
dynamo  room  in  which  it  stands. 


THE  MEASUREMENT  OF  INDUCTANCES,  CAPACITIES,  AND  POLARISING  RESISTANCES. 


The  sccohmmeter  designed  several  years  ago  by  l'rofs.  Ayrton 
and  Perry  has  inoreased  in  .simplicity  and  reliability  since  the 
day  of  its  birth.  In  the  latest  pattern  (shown  in  Fig.  1)  the 
connections  are  all  outside  and  visible,  the  brush-holders  are 
easily  set,  and  students,  especially,  will  be  glad  to  learn  that 
tlie  power  previously  required  to  turn  the  handle  is  now  a  mere 
fraci  ion  oi  its  original  value. 

The  principle  of  this  instrument  should,  no  doubt,  be 
thoroughly  well  known;  but  a  brief  explanation  of  it  may, 
oevi  1 1  heless,  prove  useful,  if  i  nl  j  as  a  refresher  of  the  memory 
1 1  a  coil  having  self-induction  be  joined  up  in  the  usual  manner 
to  a  Bridge,  and  a  balance  obtained,  it  is  a  oommon  mistake 
on  tlie  pari  oi  the  raw  recruit  to  depress al  the  oritii  tlmomenl 
the  ba      i  ilvanometer  keys  in  the  wrong  order,  and 

as  a  meet  reward  to  see  the  spot    disappear.       [f,    in 
merely    making   and   breaking,    the   battery    be   reversed,    the 


galvanometer  receives  a  doubly-effective  impulse.  The  Ayrton 
and  Perry  sccohmmeter  is  simply  an  instrument  which  by  the 
turning  of  a  handle  periodically  reverses  no!  only  the  battery 
oonneotions,  bul  also  those  of  the  galvanometer,  so  that  a  rapid 
BuooesBionof  throws  in  the  sown  direction  is  obtained,  resulting 
in  a  .steady  defleotibn,  depending  on  the  self  induction  of  the 
coil  and  the  number  of  impulses  per  second.  The  zero  method 
is,  however,  more  generally  used.     These  reversals  of  oonnep 

,,.  made  by  two  rotary  commutators,  each  with  four 
stationary  brushes.     The  two  commutators  are  both  on  the 

pindle,  and  in  Fig.  l  the  from  commutator  is  seen,  The 
group  of  bru  I  adjusted  relatively  to  eaoh  other  until 

both  sets  of  reversals  are  simultaneous,  or  until  they  lag  one 
behind  the  other  bj  a  given  amount.  The  commutators  may 
be  driven  at  one  or  other  of  two  speeds ;  one  revolution  of  the 
handle  mav  mean/  w  revei  aU  oi  i  venty-fow  reversals  of  the 
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connections  ;  convenient  speeds  of  the  handle  give  a  range  of 
200-6,000  reversals  per  minute  of  battery  and  galvanometer 
connections. 

In  Fig.  2  we  show  the  necessary  arrangements  for  a  self- 
induction  measurement  with  a   P.O.  or  other  pattern  bridge. 


I'n..  1. — Secohmrneter  (Latest  Pattern). 

Having  selected  two  resistances  in  the  ratio  arms,  balance  is 
first  obtained  for  steady  currents  by  turning  the  secohmmeter 
handle  slightly  until  contact  is  made  by  both  commutators,|and 
then  altering  the  resistance  in  the  bridge  in  the  usual  manner. 
The  final  adjustment  is  obtained  by  moving  the  sliding  contact. 


Fig,  2.— Diagram  of  Connections  fur  Self-induction  Measurement. 

When  this  has  beenjdone  the  secohmmeter  handle  is  rotated, 
and  balance  is  restored  by  turning  the  handle  of  the  variable 
standard  {see  Fig.  3).  When  taking  the  final  reading  the 
secohmmeter  should  be  run  at  a  fairly  high   speed   to  gain 


Flo.  3. — Variable  Standard  Inductance. 

sensitiveness.  If  rx  and  r2  are  the  bridge  resistances  giving  a 
balance  with  a  steady  current,  then,  on  rotating  the  secohmmeter 
and  restoring  a  balance  by  adjusting  the  variable  standard 
inductance,  we  have  L,  L.I  =  r1'r,,  where  L,  and  L.  are  the  coeffi- 
cients of  self-induction, one  of  which  is  the  adjustable  standard. 


The  variable  standard  (Fig.  3)  consists  of  two  coils  connected 
in  series.  The  smaller  coil  revolves  inside  the  other  so  that  it 
may  be  inclined  at  any  angle  with  it,  and  by  this  means  the  self- 
induction  may  be  varied  continuously  between  a  minimum  and  a 
maximum  value.  The  range  of  the  instrument  is  usually  from 
about  000-1  toOOtO  henrys.  In  order  to  increase  the  range  of  the 
standard,  single  coils  can  be  used  which  are  made  to  any  value 
from  10  to  1,000  millihenrys.  Messrs.  Xalder  Bros,  and  Co., 
the  makers  of  the  secohmmeter  and  variable  standard,  have 
designed  for  this  purpose  a  box  of  four  coils,  in  which  any  coil 
can  be  used,  or  any,  or  all  in  series,  by  unplugging  as  in  an 
ordinary  resistance  box,  the  coils  being  carefully  arranged 
so  as  not  to  interfere  with  one  another.  The  self-induction  is 
simply  the  sum  of  that  of  the  coils  unplugged.  The  usual 
form  has  coils  of  10,  20,  30,  and  40  millihenrys,  so  that  the 
range  is  from  10  to  100  millihenrys. 

The  secohmmeter  also  enables  its  owner  to  measure  capa- 
cities, mutual  inductions  and  polarising  resistances  with  ease 
and  accuracy. 


ON  SLOW  CHANGES  IN  THE  MAGNETIC 
PERMEABILITY  OF  IRON.* 

IIV    WILLIAM    M.    MOKHF.V. 

(Concluded  from  page  502.) 

I  'ondition  not  Changed  by  Repose. — Further,  the  iron  of  some 
transformers  which  showed  this  increase,  but  which  for  several 
months  have  not  been  used,  show  no  return  to  their  original  condi- 
tion. The  author  is  therefore  inclined  to  believe  that  if  periods  of 
repose  in  some  cases  prevent  the  rise,  it  is  because  the  time  of  use 
is  not  long  enough  to  allow  of  much  inorease  of  temperature. 

This  part  of  the  subject  is  being  pursued  ;  but  for  the  present 
the  author  will  only  say  that,  so  long  as  iron  is  only  slightly  warmed 
(even  when  that  warmth  is  caused  by  alternate-current  magnetisa- 
tion) its  permeability  remains  unaffected. 

It  may  be  that  repose  at  a  temperature  near  or  below  zero  Centi- 
grade, or  at  a  still  lower  temperature,  would  have  some  effect.  It 
appears  possible,  since  continued  expansion  due  to  moderate  heat 
can  bring  about  this  permanent  increase  of  hysteresis,  that  con- 
tinued contraction  by  moderate  cold  may  bring  the  iron  back  to 
its  original  condition,  or  even  permanently  increase  its  permea- 
bility.    The  author  intends  to  investigate  this  point. 

The  slow  increase  of  hyeteresis,t  which  is  the  subject  of  this 
communication,  must  not  be  classed  with  the  immediate  effect 
produced  by  the  moderate  heating  of  iron.  When  the  iron  of 
transformers  is  heated,  in  working,  it  at  first  absorbs  less  energy 
than  when  cool,  probably  because  the  increase  in  its  resistance 
lessens  the  eddies  set  up  in  it.  This  is  the  case  whether  the 
heating  is  by  ordinary  means  or  by  magnetic  reversals.  It  is  a 
temporary  effect — the  loss  goes  up  again  on  cooling.  If  it  is 
kept  heated  a  slow  change  takes  place,  the  loss  gradually  increas- 
ing again,  from  the  decrease  of  permeability  caused  by  heafc.J  If 
the  temporary  reduction  of  the  loss  is  entirely  unaccounted  for 
by  the  increased  resistance  reducing  the  eddies,  it  appears  to  afford 
a  means  of  separating  the  losses  caused  by  hysteresis  proper  and 
those  caused  by  eddies.  The  ordinary  measurement  of  magnetising 
loss  of  course  gives  the  sum  of  these  two. 

The  increase  of  hysteresis  shown  in  the  tests,  and  resulting  from 
the  heating,  is  somewhat  greater  than  the  author  has  observed  in 
transformers  where  the  heat  has  been  caused  by  the  magnetic  and 
electric  losses  ;  possibly  this  is  because  in  the  latter  cases  the  tem- 
perature has  been  somewhat  lower. 

All  the  tests  show  an  increase  of  loss,  the  maximum  apparently 
not  yet  having  been  reached.     The  testa  are  being  continued. 

Conclusions. — The  conclusions  to  which  these  observations  lead, 
so  far  as  they  have  gone,  are  : — 

1.  The  effect  is  not  fatigue  of  the  iron  caused  directly  by  repeated 
magnetic  reversals — it  is  not  "progressive  magnetic  fatigue." 

2.  Neither  magnetic  nor  electric  action  is  necessary  to  its 
production. 

3.  It  is  a  physical  change  resulting  from  long-continued  heating 
at  a  very  moderate  temperature. 

4.  It  appears  to  be  greater  if  pressure  is  applied  during  heating. 

5.  It  is  not  produced  when  the  iron  is  not  allowed  to  rise  more 
than  a  few  degrees  above  the  ordinary  atmosphere. 


*   Paper  read  before  the  Royal  Society,  December  19,  1894. 

t  Tins  effect  may  have  an  important  influence  on  the  reliability  of 
measuring  instruments  having  iron  portions  magnetised  by  alternate  cur- 
rents.     The  constants  of  such  instruments  may  gradually  fall. 

J  See  Appendix  III. 
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6.  It  is  similar  to  the  efl'ect  produced  by  hammering,  rolling,  or 
by  heating  to  redness  and  cooling  quickly. 

7.  The  iron  returns  to  its  original  condition  on  re-annealing. 

8.  It  does  not  return  to  its  original  condition  if  kept  unused  and 
at  ordinary  atmospheric  temperatures,  whether  the  periods  of  rest 
are  short  or  long. 

Appendix  I. 
Effect  of  Pressure  without  Heat. — The  following  test  on  the  effect 
of  pressure  has  been  made  without  the  application  of  heat.  A  trans- 
former constructed  in  the  manner  of  Fig.  1  was  taken  and  tightened 
up  by  hand  in  the  usual  way,  sufficient  for  ordinary  purposes  of 
construction.  The  loss,  on  magnetising  to  2,180  B  at  100  r\j  was 
found  to  be  59  8  watts. 

It  was  then  submitted  to  a  pressure  of  100  tons,  or  about  1,5001b. 
per  sq.  in.  (10  57  kilos,  per  sq.  cm.),  in  a  direction  to  force  the 
lamina;  closer  together,  the  tightening  bolts  then  being  screwed  up 
with  the  pressure  on.  On  magnetising  again  to  2,180  B  the  loss 
was  found  to  be  72 '5  watts,  or  an  increase  of  21  per  cent. 

It  was  kept  bolted  up  in  this  way  for  30  days,  and  readings 
taken  occasionally  as  shown  in  Table  IV.,  the  loss  remaining  prac- 
tically unchanged  under  this  continued  application  of  pressure. 

The  bolts  were  then  slackened  and  the  loss,  on  being  again 
measured,  was  found  to  be  the  same  as  before  the  pressure  was 
applied. 

Thus,  without  heat,  pressure  (up  to  the  limits  of  the  test)  pro- 
duces no  permanent  effect.  But  that  even  a  very  small  pressure 
will  increase  the  permanent  effect  of  heat  is  shown  by  the  results 
given  in  Table  VI. 

It  should,  however,  be  remembered  that  Table  VI.  is  the  record 
of  only  a  single  set  of  tests,  and  that  it  is  not  known  what  the 
effect  would  have  been  if  the  iron  had  been  heated  without  any 
application  of  pressure.  It  is,  therefore,  safe  only  to  say  that 
under  considerable  pressure,  without  the  application  of  heat, 
there  is  a  change  of  a  definite  amount  which  remains  constant 
under  constant  pressure,  and  which  disappears  immediately  on 
the  removal  of  the  pressure.* 

It  is,  however,  clear  that  the  slow  decrease  in  permeability  under 
continued  moderate  heating  is  not  to  be  accounted  for  by  hardening 
produced  by  pressure. 

jr. The  hardening,  which  takes  place  very  slowly  at  these  low  tem- 
peratures, is  similar,  apparently,  to  the  hardening  which  takes 
place  when  iron  is  heated  to  a  high  temperature  and  then  suddenly 
cooled. 

Table   IV. 
■  (Without  application  of  heat  ;  magnetised  only  for  a  few  minutes 
occasionally  for  purpose  of  measuring  loss.) 
Watts. 

Before  applying  pressure 59'8. 

I  72'5  on  application. 
During  application  of  pressure  of  1,5001b.  I  702  after  9 days, 
per  sq.  in.  (10'57  kilos,  per  sq.  cm.)  \  li'2     ,.    22     ., 

(,70-2     „    30     .. 
Without  pressure  59  4  on  30th  day. 

The  author  has  a  test  in  hand  to  find  the  efl'ect  of  heat  combined 
with  considerable  pressure,  but  cannot  yet  give  any  results. 

Appendix  II. 

The  results  obtained  in  this  way,  so  far  as  the  investigation  has 
gone,  are  as  follows  : — 

A  ring  was  made  up  of  iron  ribbon,  wound  in  a  close  volute,  the 
convolutions  separated  from  each  other  by  paper.  This  was  then 
wound  with  a  magnetising  winding  of  copper  wire  covering  the 
whole  ring.  A  test  was  taken  on  January  15,  1895,  of  the  resist- 
ance of  the  iron,  and  of  the  energy  spent  in  magnetising  it  to 
2,500  B  at  100  CV.  Ir  was  then  kept  in  an  oven  at  a  temperature 
ranging  between  60  C.  and  75  C.  It  was  taken  "lit,  cooled,  and 
the  lists  repeated  on  January  25th  and  February  8th,  as  below  : — 


Date. 

Temperature. 

Wall, 

lit  100  "v . 

Powei 
factor. 

Ete&iE  tance  i  if 
the  iron. 

C. 

173 
17-0 
173 

49 
5-4 
67 

072 
073 
08 

0-94'" 

„     25  

096 

1-07 

Thus  the  hysteresis  loss  has  gone  up  considerably  aa  a  result  of 
continued  heating    and  the  resistance  has  also  risen,     This  result 

is  in  accordance  with  what   is  known  as    I.    i  lie  e ction  between 

the   magnetic  per ability  and   the  electrical  resistance  of  iron. 

i'nif.  Hughes  showed  many  years  agol  that  the  Lower  the  re  isl 
ii in  "ii  t  lie  better  its  magnetic  qualil  ies 

'i  olid  bar  undi  r]  lade  bj    Swing 

On   thi    i  nflue [  a  1  o  on  I  be 

I H88. 
■    1883. 


As  bearing  on  this  point,  the  author  has  measured  the  resistance 
of  some  soft  annealed  iron  strips,  which  were  then  hardened  by 
being  heated  to  redness  and  quenched  in  oil  at  14°C.  It  was  found 
that  this  hardening  process  increased  the  resistance  4  per  cent,  and 
7  per  cent,  in  different  samples. 

Appendix  III. 
This  efl'ect  may  be  illustrated  by  an  example.  A  transformer 
was  kept  in  a  tank  of  heated  oil,  the  temperature  of  which  was 
kept  between  110°  and  140°C.  Readings  of  its  Iobs  were  taken 
occasionallj-  as  below,  the  magnetisation  being  the  same  in  all 
cases,  the  current  being  applied  only  at  the  time  and  for  the 
purpose  of  the  test. 

This  test  has  not  yet  been  in  progress  long  enough  to  show  the 
slow  rise  very  clearly. 

Watts.  Watts. 

On  immersion 33'13  Jan.  1,  '95.    After    3  days    ...  30'67 

After  20  minutes..  32-19  .,        4     „       ...31-5 

.,     40       „       ..  32-1  „       6     „      ...  36-0 

.,      1  hour  320  „        7     „       ...  33-6 

„     1     „20min.  32-0  „       8     ,.       ...  366 

„     2     .,30    .,     31-54  „       9     ,.      ...32-6 

„    24     2888  ,.      18     .,       ...  32-9 

„     2davs  296  „     29     35.9  Jan.  29.  '95. 


CORRESPONDENCE. 


DIRECT-READING    INSTRUMENTS    AND    THE 
TEACHING   OF   PHYSICS. 

TO    THE    EDITOR    OF    THE    BLBCTRICIAV. 

Sir  :  The  interesting  discussion  that  has  been  going  on  for 
several  weeks  in  the  pages  of  The  Electrician,  on  the  proper 
function  of  laboratory  experiments  in  the  systematic  teaching  of 
physics,  and  the  kind  of  apparatus  that  ought  to  be  employed 
in  experiments  carried  out  for  the  sake  of  the  educational  effect 
they  produce  on  those  who  do  them,  has  at  least  shown  that  it 
is  very  easy  for  those  who  take  either  side  so  to  state  the  case 
of  their  opponents  as  to  make  it  appear  too  absurd  to  need  a 
serious  answer.  A  very  little  exaggeration  either  way  suffices 
for  this  result,  but  when  it  has  been  obtained  we  do  not  seem 
to  be  much  nearer  an  intelligent  conclusion  than  before.  The 
moral  I  draw  is  that,  if  one  hopes  to  add  anything  useful  to  the 
discussion,  it  is  essential  to  try  to  understand  the  points  of  view 
of  those  to  whom  the  matter  presents  itself  under  different 
lights. 

A  guiding  distinction  in  the  case  seems  to  me  to  lie  in  the 
purpose  with  which  an  experiment  is  performed.  It  makes  a 
great  difference  whether  this  purpose  is  to  add  to  the  general 
stock  of  existing  scientific  knowledge,  or  to  increase  the 
private  stock  of  knowledge  of  the  student  by  whom  the 
experiment  is  made.  In  the  first  case  we  are  dealing  with  a 
scientific  research,  and  it  is  not  only  allowable  but  desirable 
that  the  researcher  should  avail  himself  of  every  help  that  is 
likely  to  add  to  the  accuracy  and  value  of  his  results.  In  the 
second  case  we  are  dealing  with  a  laboratory  exercise,  where 
the  only  interest  that  attaches  to  the  numerical  result  obtained 
is  to  see  how  near  it  comes  to  a  value  previously  known. 

If  it  be  objected  that  this  distinction  is  an  unreal  one,  aud 
that  the  performance  of  a  "  research  "  leading  to  some  result 
not  before  known  has  an  incomparably  greater  educative  effect 
than  the  performance  of  any  number  of  laboratory  exercises, 
where  the  student  can  turn  11)1  in  a  book,  before  he  begins, 
the  result  he  ought  to  get,  I  am  not  disposed  to  deny 
that,  in  a  sense,  this  is  true ;  but  I  submit  that  to  irge 
it  in  connection  with  the  present  discussion  would  be  a  mere 
attempt  to  confuse  the  issue.  The  discussion  arose  upon  an 
experiment  which  was  avowedly  of  the  laboratory  exercise  type; 

there  was  no  expectation  or  pretence  that  the  result  would  add 
to  the  accuracy  of  our  knowledge  of  the  Mechanical  Equivalent, 
With  regard  to  this  particular  experiment,  it  has  already 
been  pointed  out  by  other  correspondents  thai  the  chief  ground 
for  criticism  was  afforded  by  the  title.     Ii  il  had  been  called  a 

"Verification    of  a    direct  reading   ammeter   and    voltmeter,"    1 
for  One  should  not   have  bad  a  word  of  fault   to  find,     ltut   when 

we   hear  of  a  "determination"   of    a  fundamental    physical 
constant,   w hut  we  expect  to  find  is  a  statement  of  how  the 
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values  of  the  numerical  factors  in  the  formula  connecting  the 
magnitude  in  question  with  the  fundamental  units  of  length, 
time,  and  mass,  have  been  ascertained. 

In  my  laboratory  we  continually  make,  as  laboratory  exer- 
cises, what  wo  call  "  absolute  determinations  "  of  H,  of  electro- 
chemical equivalents,  of  differences  of  potential,  of  magnetic 
susceptibility,  sometimes  of  resistance,  in  which  the  only 
measurements  made  are  measurements  of  length,  mass,  and 
time.  For  this  purpose  we  use  commercially  accessible 
standards.  Our  results  may  not  always  be  very  good — indeed, 
they  are  often  very  bad — but  the  problem  put  before  the 
student  is  in  every  case  to  express  the  magnitude  which  he  sets 
out  to  measure  in  terms  of  the  fundamental  physical  units. 
Even  a  rough  result  obtained  in  this  way  is,  I  believe,  of  greater 
educational  value  than  a  far  more  accurate  one  got  by  help  of 
a  direct-reading  contrivance,  for  the  accuracy  of  whose  indica 
tions  the  experimenter  is  not  personally  responsible. 

My  contention  is  very  much  that  we  ought  to  try  to  teach 
students  of  physics  to  rely  as  much  as  possible  on  themselves, 
and  to  depend  as  little  as  they  can  upon  the  accuracy  of  their 
instruments.  With  this  object,  I  believe  it  is  important  to 
make  them  start  as  near  the  foundation  as  practicable,  and  to 
keep  them  on  a  very  sparing  allowance  in  the  way  of  instru- 
mental short  cuts.  Of  course,  this,  like  every  other  general 
statement  that  one  can  make  in  relation  to  the  matter  under 
discussion,  requires  to  be  applied  with  common  sense,  and  can 
easily  be  made  to  appear  absurd  if  used  with  too  much  "  logical 
thoroughness."  I  do  not  admit  that  logic  requires  us  to  limit 
students  to  apparatus  that  they  can  make  for  themselves. 
In  most  cases  I  believe  that  setting  them  to  make  apparatus 
leads  to  nothing  but  waste  of  time  and  material.  They  must 
be  supplied  with  apparatus,  and  with  good  apparatus,  but  it 
should  involve  as  few  arbitrary  assumptions  as  possible.  Resis- 
tance-coils are  arbitrary  assumptions  which  it  is  not  reasonably 
possible  for  the  average  man  to  do  without ;  Clark's  cells 
border  on  the  luxurious,  but,  as  they  have  been  specified  in 
an  Order  in  Council,  they  may  be  allowed  without  reproach. 
It  is,  no  doubt,  all  a  question  of  where  to  draw  the  line  ;  I 
draw  it  somewhere  about  there. — Yours,  &c, 

G.  Caret  Foster. 

University  College,  London,  February  25,  1895. 


COATBRIDGE. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  I  gathered  from  your  reference  to  the  gas  engines  at 
Coatbridge  last  week,  that  you  were  really  interested  in  the 
question  of  the  applicability  of  gas  engines  to  the  driving  of 
alternators  in  parallel,  but  I  now  find  from  your  article  this 
week,  and  from  your  previous  remarks  which  my  assistant  has 
shown  me,  that  your  real  object  was  to  attack  the  Mordey 
Victoria  alternator.  I  do  not  intend  to  spend  any  time  in 
defending  the  parallel  working  of  that  machine  under  cover  of 
a  discussion  on  gas  engines,  but  I  have  pleasure  in  assuring  you 
that  I  have  not  experienced  the  troubles  which  you  ingeniously 
hint  at. 

At  the  present  moment  I  am  interested  in  one  object  only, 
and  that  is  to  prevent  the  £3,000  which  has  been  spent  on 
gas  engines  at  Coatbridge  from  being  altogether  wasted  by 
your  apparent  endeavour  to  pervert  the  lessons  which  may  be 
deduced  from  a  very  mournful  experience.  As  I  have  no  com- 
mercial interest  whatever  in  gas  engines,  your  readers  will  not 
suspect  me  of  attempting  to  suppress  the  truth. 

From  Coatbridge  I  have  learned  three  things  : 

(1st.)  That  some  gas  engines  are  suitable  for  driving  alter- 
nators in  parallel.  (2nd.)  That  some  are  not.  (3rd.)  That 
more  honourable  men  of  business  than  Messrs.  Dick,  Kerr  and 
Co.  I  have  never  met,  and  I  regret  that  success  has  eluded 
them  by  a  mere  accident.. — Yours,  &c, 

February  26,  1895.  John  S.  Raworth. 

P.S. — I  shall  be  happy  to  enter  on  the  subject  of  the  parallel 
working  of  alternators  with  any  responsible  correspondent,  if 
you  will  see  fair  play. 

[It  is  distinctly  comforting  to  find  that  Mr.  Raworth  still 
thinks  us  capable  of  fair  play. — Ed.  E.\ 


RUNNING  ALTERNATORS  IN  PARALLEL. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir:  I  am  obliged  by  your  printing  my  letter  of  the  19th 
inst.  on  this  subject,  but  regret  that  in  your  Notes  you 
insinuate  that  Mordey  alternators  run  well  in  parallel  at  half 
or  three-quarter  load,  but  give  trouble  when  run  up  to  their 
full  output.  This  may  be  the  case  with  some  alternators,  and 
I  have  heard  that  it  is  so.  It  is  not  true  as  regards  Mordey 
alternators,  however,  which  run  well  in  parallel  from  no  load 
to  full  load.  Even  short  circuits  on  the  mains  which  pull 
down  the  station  E.M.F.  for  a  few  seconds  to  a  very  low  point 
do  not  cause  the  machines  to  get  out  of  step.  The  synchro- 
nising currents  are  more  noticeable  at  small  loads  than  with 
large  ones,  which  is  probably  due  to  less  even  turning  of  the 
engines  when  running  at  full  speed  with  the  steam  very  much 
throttled.  In  fact,  the  synchronising  current  is  purely  a 
matter  of  steady  driving.  The  limit  of  safe  load  of  these 
machines  is  imposed  by  the  heating  of  the  armature  winding, 
and  not  by  any  difficulties  in  running  parallel.  It  may  interest 
you  to  know  that  last  autumn,  on  one  or  two  occasions  of  great 
pressure,  we  ran  75-kilowatt  machines  in  parallel  at  40  amperes 
x  2,200  volts  each  without  trouble. 

Another  illustration  may  interest  you.  A  few  nights  since, 
three  75-kilowatt  and  one  100-kilowatt  machines  were  running 
in  parallel  on  a  load  of  110  amperes.  (It  had  been  134  amperes 
at  7  p.m.,  and  our  load  often  goes  up  and  down  a  little  between 
7  and  7:30.)  About  7:27  the  eccentric  strap  on  the  engine 
of  the  100-kilowatt  machine  broke,  bending  the  eccentric  rod, 
and  entirely  disarranging  the  steam  distribution  of  the  engine. 
Nevertheless,  the  machine  ran  on  at  its  normal  speed,  keeping 
perfectly  in  step,  and,  taking  a  very  few  amperes,  drove  the 
engine  until  it  was  switched  out,  when  the  engine  stopped 
in  a  few  seconds.  The  voltmeter  record  for  the  time 
shows  but  an  instantaneous  kick  of  one  volt  (1  per  cent); 
and,  as  I  was  reading  by  the  light  at  the  moment,  I  can  testify 
that,  though  I  noticed  the  alteration,  it  was  so  slight  and  soon 
over  that  I  did  not  think  anything  serious  had  happened. 
My  belief  is  that  nothing  short  of  a  mechanical  obstruction 
which  the  machine  cannot  overcome  (even  utilising  all  the 
power  of  the  others  connected  to  it)  as  a  motor  will  throw  a 
Mordey  alternator  out  of  step,  and,  of  course,  the  protecting 
fuses  should  cut  it  out  before  the  motor  current  is  dangerously 
heavy.  Those  who  are  a  little  behind  the  scenes  know  the 
origin,  and  can  guess  the  purpose  of  the  defamatory  attack 
made  on  these  alternators  ;  but  it  is  extremely  regrettable  that 
technical  journals  should  give  currency  to  these  vague  state- 
ments, calculated  to  do  serious  harm  to  the  makers  of  a  par- 
ticular type  of  machine.  It  is  not  difficult  to  learn  the  truth 
as  to  the  performance  of  these  machines,  and,  if  you  are  desirous 
to  discover  it,  you  are  welcome  to  send  a  capable  representative 
to  watch  the  running  of  Mordey  alternators  at  Bournemouth 
for  one  or  two  nights.  I  may  say  in  conclusion  that,  while  it  is 
pretty  clear  what  you  mean  by  hinting  at  Mr.  Raworth's 
unhappy  experience  of  running  in  parallel,  I  believe  that  the 
facts  do  not  support  your  inference,  and  that  Coatbridge  is  the 
only  place  where  I  have  heard  of  trouble  of  the  kind,  and 
certainly  no  one  can  maintain  that  gas  engines  are  very  well 
adapted  to  the  work. 

Finally,  I  find  Dr.  Fleming's  Bankside  curves  very  interesting, 
and  worthy  of  study  in  this  connection. — Yours,  <fec, 

Henry  M.  Sayers. 


TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  We  were  very  pleased  to  see  in  your  last  week's  issue 
letters  from  engineers  entirely  disproving  your  conclusions  re 
the  parallel  working  of  Mordey  alternators,  aud  were  very 
much  surprised  on  turning  to  your  editorial  notes  to  find  that, 
in  spite  of  these  practical  testimonies,  you  were  still  uncon- 
vinced. You  suggest  that  these  machines  will  only  run  satis- 
factorily in  parallel  at  half  or  three-quarters  load.  In  reply  to 
this  we  have  pleasure  in  stating  that  on  several  occasions 
during  the  past  winter  we  have  had  alternators  of  this  type 
working  in  parallel  perfectly  satisfactory  on  a  load  from  8  to 
10  per  cent,  above  the  combined  normal  output  of  the  two 
machines,  often  for  an  hour  or  two  at  a  time. 
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We  carry  parallel  running  to  the  greatest  possible  extent  in 
our  station  ;  we  synchronise  four  or  five  times  every  evening, 
and  never  experience  the  slightest  difficulty. 

It  must  be  remembered  that  we  provincial  engineers  are 
entirely  dependent  upon  our  technical  papers  for  information 
as  to  the  successful  working  of  any  system  other  than  our 
own,  and  we  quite  agree  with  Mr.  Sayers  in  thinking  that  any 
journal  making  such  a  sweeping  condemnation  of  a  special 
type  of  plant  should  justify  their  remarks  by  getting  some  of 
the  engineers  in  charge  of  stations  to  inform  us  what  has  been 
their  cause  for  complaint.  As  we  are  probably  amongst  those 
— whom  you  are  pleased  to  term  the  minority — who  agree  with 
Mr.  Raworth  in  his  ideas  upon  what  constitutes  satisfactory 
parallel  running,  we  should  like  to  know  where  are  the  vast 
majority  ?     Why  are  they  so  silent  ? — Yours,  <fcc, 

The  Hastings  and  St.  Leonards-on-Sea 
Electric  Light  Company  (Limited). 

February  27,  1895.  L.  Andrews,  Managing  Engineer. 

"  KATHION  "—A  PROTEST. 

TO    THE   EDITOR    OF   THE   ELECTRICIAN. 

Sir  :  Will  you  allow  me  to  enter  a  protest  against  the  use 
of  the  word  ka^ion.  As  you  very  well  know,  the  word  is 
derived  from  KdEret/ti,  and  should,  therefore,  be  karion,  which  is 
the  form  used  in  the  older  books  on  electricity. 

It  is  not  incumbent  on  electricians  to  be  acquainted  with  the 
Greek  language,  but  when  one  uses  Greek  words,  one  should 
endeavour  to  have  them  correct.  Scientists  are  apt  enough 
to  criticise  literateurs  and  others  who  adopt  a  scientific 
phraseology  without  scientific  accuracy,  and  may  expect  to  be 
taunted  with  lack  of  culture  unless  they  avoid  barbarisms, 
when  making  use  of  the  classical  languages. 

It  is  quite  evident,  of  course,  how  the  error  has  slipped  into 
use,  a  false  analogy  with  kathode  being  responsible,  but  it  is 
a  pity  that  such  mistakes  should  be  perpetuated,  and  I  trust 
that  if  you  in  your  columns  always  adopt  the  correct  form,  it 
will  again  be  established  in  the  electric  literature  of  our 
country. — Yours,  &c,  John  Waddell,  B.A  ,  D.Sc. 

Royal  Military  College  of  Canada,  Feb.  9,  1895. 


THE  INCANDESCENT  GAS  BURNER. 

TO  THE  EDITOR  OP  THE  ELECTRICIAN. 

Sir:  Mr.  Bernard  Drake  is  quite  correct  in  saying  that 
electricians  should  welcome  the  Welsbach  apparatus  as  a 
blessing  in  diguise ;  but  I  hardly  think  he  has  realised  the 
direction  from  which  ultimate  salvation  for  the  electric  light  is 
to  come.  There  is  no  blinking  the  fact  that  the  Welsbach 
burner  possesses  very  many  of  the  advantages  of  the  electric 
incandescent  lamp,  and  that  it  furnishes  them  at  a  very  much 
lower  cost.  In  most  towns  the  cost  of  the  electric  light  works 
out  to  nearly  double  the  cost  of  gas  when  consunnd  in  the 
ordinary  burner,  and  as  the  Welsbach  burner  displaces  at  least 
three  ordinary  gas  burners,  while  consuming  less  than  one  of 
those  it  displaces,  the  proportion  between  the  cost  of  gas  it  la 
Welsbach  and  electricity  <>  la  glow  lamp  is  certainly  not  less 
than  as  one  to  six,  after  making  full  allowance  for  the  saving 
effected  by  convenient  switches.  Unfortunately,  this  is  not 
the  whole  of  the  case  against  the  electric  lamp.  Once  the 
Welsbach  or  some  similar  burner  is  generally  adopted,  the  gas 
supplied  need  only  be  such  as  can  be  used  for  heating  pur 
poses,  and  will  be  very  much  less  expensive  to  produce  than 
the  present  illuminating  gas. 

As  Mr.  Drake  says,  the  use  of  the  Welsbach  burner  will 
educate  consumers  up  to  the  proper  standard  at  which  they 
will  appreciate  the  electric  light  .  but,  in  order  that  the  latter 

may  again  go  ahead,  it  Will  be  necessary  that  tin'  lamp  it  Self 
shall  bo  improved  up  to  somewhere  near  the    lines  of   the  Wels 

bach  burner.  At  present,  as  we  know,  the  eleotrio  glow  lamp 
is  very  wasteful.  It  demands  far  too  muoh  energy  in  propor- 
tion to  the  light   it  gives  oul      Surely,  too,  what  has  been  done 

ft"ni  outside,  in  tin    Welsbach  burner,  can  be   done  from  inside 

in  the  incandescent  filament,  Of  course,  it  ii  knowing  how  to 
do  it— that  is  the  problem,  Ami  here,  l  think,  is  where  the 
I     mi  ed  blessing  comes  in,     Great  as  have  been  the  advances 


in  the  manufacture  of  glow  lamps  since  that  memorable  even- 
ing when  Mr.  Swan  first  exhibited  them  at  the  Society's  meet- 
ing, the  lamp  itself  is  to  all  intents  the  same  as  the  one  he 
then  showed  us. 

If  no  rival  such  as  the  Welsbach  had  arisen,  lamp  makers 
would  have  gone  peacefully  on,  hardly  even  increasing  the 
efficiency  of  their  lamps.  Now,  in  pure  self-defence,  they  will 
be  obliged  to  be  up  and  doing.  Already  there  are  rumours  of 
discoveries  of  new  substances  that  are  likely  to  do  for  the  glow 
lamp  what  the  special  compound  in  the  mantle  does  for  the 
Welsbach  burner  ;  and  any  day  we  may  hear  of  someone  having 
solved  the  problem.  Fancy  the  enormous  impetus  that  would 
be  given  to  electric  lighting  by  the  advent  of  a  glow  lamp 
requiring  only  half  a  watt  per  candle-power. 

Meanwhile  there  is  a  very  large  field  where  the  Welsbach,  at 
present,  cannot  enter,  but  where  its  educating  influence  will  be 
felt. — Yours,  &c,  Sydney  F.  Walker. 

Cardiff  Electrical  Works. 


THE    BORCHERS    BATTERY. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  With  reference  to  the  correspondence  in  your  paper  on 
Dr.  Borcher's  gas  battery,  I  should  like  to  make  a  few  com- 
ments on  the  general  nature  of  the  battery,  such  as  it  presents 
itself  to  a  student  of  physical  chemistry.  I  have,  to  my 
astonishment,  seen  that  some  of  your  correspondents  have 
made  experiments  with  the  object  of  proving  that  the  E.M.F. 
of  this  battery  was  not  due  to  the  combination  energy  as 
represented  by  the  formula — 

CO  +  0  =  C02 (1) 

That  this  is  not  the  case  and  cannot  be  the  case  hardly  needs 
any  experimental  proof,  and;  I  doubt  that  Dr.  Borchers  ever 
entertained  the  idea.  As  a  matter  of  fact,  the  positive  or 
energy  developing  element  of  a  voltaic  combination  must  have 
the  character  of  the  cathion  of  an  electrically  decomposed 
electrolyte.  Now,  the  most  characteristic  property  of  a  cathion 
is  that  it  is  able  to  combine  with  hydroxyle  to  a  basic  hydrate 
or  replace  hydrogen  in  a  negative  hydrogen-combination  form- 
ing a  salt.  This  is  universally  true.  Now  CO  does  not  enter 
directly  in  combination  with  water,  but  can  be  made  to  do  so 
indirectly,  and  the  result  is  no  basic  hydrate,  but  au  acid  formic 
acid  HO  COH*  The  well  known  reaction  set  up  when  CO  is 
passed  over  solid  hydrate  of  potassium  at  a  temperature  higher 
than  +  100C  proves  this  decidedly  electro-negative  nature  of 
CO.     The  reaction  may  be  put : — 

CO  +  KOH  =  KOH  CO (2) 

Another  thing  is  also  certain,  hoc  est  a  compound  cathion  must 
be  of  a  chemically  unstable  character,  and  in  most  cases  of 
only  a  hypothetical  existence,  although  one  of  them,  at  least, 
the  H4N,  may  be  easily  isolated  in  the  form  of  an  amalgam. 
On  the  other  hand,  carbon  monoxide  has  all  the  properties 
of  an  exceedingly  well-balanced  chemical  compound — it  is, 
in  fact,  the  most  stable  of  the  oxides  of  carbon.  Its  tendency 
to  combine  with  oxygen  can  be  compared  nearest  with  that  of 
phosphorus  trioxide  (PsOs),  which  is  so  great  that  it  lights 
itself  in  the  air,  and  burns  to  l\,Ov  Yet  nobody  has  ever 
proposed  the  use  of  P.20;i  as  an  energy  developing  pole  in  a 
voltaic  combination,  and  m  all  probability  nobody  is  likely  to 
do  so.  Thus,  as  we  have  seen,  and  as  is  well  known,  GO  is  the 
characteristic  of  negative  radicles  generally,  and  whenever  it 
enters  a  positive  radicle  the  properties  of  those  radicles  depend 
upon  another  element  than  carbon — generally  nitrogen.  The 
only  other  class  of  CO  compounds  known  are  non  electrolytes, 
specimens  of  which  may  be  represented  by  the  compounds — 
CO  01 .  ; 
Ni CO 


CO        CO 

We  have  thus  seen  that  ( '( »  has  not   at  all   the  properties  of  ,-i 

cathion,  bul   those  of  the  characteristic  of  an  anion.     From 

"  The  hydroxyli  compound  ol  CO  i    the  hypothetical  hyd 

icid    It 
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that  reason  it  is  obvious  that  it  cannot  be  used  directly,  as 
■current  developer  in  a  voltaic  combination,  deriving  its  E  M.F. 
from  the  combination  energy,  as  represented  by  (1).  This,  of 
course,  does  not  exclude  the  possibility  of  utilisation  of  the 
reducing  power  of  the  gas  in  question  for  reviving  the  cathode 
of  a  voltaic  combination.  According  to  my  opinion,  Dr.  Borchers' 
cell  derives  its  E.M.F.  from  the  combination  energy — 

Cu  +  0  =  CuO (3) 

The  cathode  is  being  constantly  supplied  with  fresh  copper 
by  reduction  of  oxychloride  of  copper  by  means  of  the  com- 
pound of  cuprous  chloride  and  carbon  monoxide.  The  difference 
between  the  combination  heats,  as  represented  by  following 
formula :  CO  +  0  -  Cu  +  0,  is  spent  as  heat.  Naturally,  it  is  easy  to 
understand  that  under  these  conditions  the  copper  cathode  may 
not  only  not  diminish  its  weight,  but  we  might  even  expect  to  hear 
of  experiments  showing  an  increase  of  the  same.  Eq  :  n  (3),  if 
calculated  according  to  Thomson,  gives  an  E.M.F.  of  0'S055 
volts,  agreeing  to  within  certain  limits  with  what  has  been 
observed  experimentally.  The  solubility  of  cupric  oxide  in 
chloride  of  ammonium  and  cuprous  chloride  and  the  solubility 
of  CO  in  the  same  mixture  no  doubt  have  given  a  curious 
appearance  to  the  phenomena  connected  with  these  experiments, 
and  caused  a  deceptive  complication  ;  but  it  is  to  be  hoped 
that  the  discussion  of  this  voltaic  combination  will  throw  some 
light  on  the  difference  between  reactions  of  ions  and  those  of 
^ion-electrolytes. — Yours,  .ire.,  Johx  Khodin. 

C.E.S.S.  Laboratory,  Clifton  Jn  ,  near  Manchester, 
February  26,  1895. 


LEGAL    INTELLIGENCE. 


Cassell  Gold  Extracting  Company  (Limited)  v.  Cyanide  Gold 
Recovery  Syndicate  (Limited). 

The  further  hearing  of  this  case  was  resumed  on  Thursday  last  week, 
before  Lord  Halsbury  and  Lords  Justices  Lindlev  and  Smith. 

Mr.  RALPH  NEVILLE,  Q.C.,  for  the  repondents,  referred  to  the 
plaintiffs'  Transvaal  patent,  and  pointed  out  the  difference  between  that 
and  the  English  patent.  It  was  frequently  insisted  on  by  the  other  side 
that  although  gold  had  been  extracted  by  means  of  a  solution  containing 
cyanogen  ;  yet  no  process  had  been  marked  with  commercial  success.  He 
submitted  that  obtaining  gold  with  solution  was  not  and  never  could  be  a 
lercial"  success.  What  they  got  in  solution  was  double  cyanide  of 
gold,  and  in  that  form  it  was  not  commercially  useful.  If  a  person  tried  to 
pay  his  debts  with  double  cyanide  of  gold  it  would  be  refused,  for  double 
cyanide  of  gold  was  of  no  service  until  it  was  obtained  in  a  metallic  form. 

Lord  HALSBURY  :   The  solution  of  the  gold  is  an  important  step.' 

Mr.  NEVILLE  agreed;  but  there  was  nothing  new  in  that.  The  utility 
of  the  plaintiffs'  patent  was  not  denied,  and  if  the  patent  could  be  upheld 
on  other  grounds  the  plea  of  "want  of  utility  "  probably  would  not  be 
fatal  to  it.  When  the  state  of.  knowledge  for  nearly  a  century  before  the 
date  of  Mat-Arthur's  patent  was  considered,  the  plaintiffs  said,  "  Oh,  yes  ; 
this  method  of  bringing  gold  into  solution  was  known,  but  it  never  had 
been  done  with  commercial  success  "  ;  but  that  argument  did  not  carry 
any  weight  with  it,  because  there  could  be  no  commercial  success  before 
the  gold  was  extracted.  The  question  was,  had  gold  been  brought  into 
solution  by  a  solution  containing  cyanogen  before  the  date  of  the  plaintiffs' 
patent '  What  the  patentee  was  driving  at  was  to  nel  his  gold  into  solution, 
and  he  did  it ;  but  he  did  not  invent  any  new  process  for  that.  Really 
the  only  discovery  made  by  the  patentee  was  the  alighting  on  an 
ore  yielding  the  most  valuable  results  when  treated  in  this  mauuer. 
To  fiud  out  that  gold  in  ore  could  be  got  in  solution  by  a  mixture  contain- 
ing cyanogen  was  one  thing,  and,  if  new  and  patentable,  probably  a  very 
valuable  invention  ;  but  the  claim  of  the  plaintiffs  was  quite  different — 
namely,  not  that  cyanide  of  potassium  would  dissolve  the  gold  in  the  ore, 
but  that  a  particular  solution  of  cyanide  of  potassium  would  have  the  effect 
of  dissolving  the  gold  in  the  ore,  and  leaving  the  other  things  behind.  No 
one  could  argue  that  these  two  inventions  were  the  same,  and.  if  they  were 
not,  then  the  patent  was  hopelessly  bad  for  disconfonnity. 

Lord  Justice  SMITH  :  I  understood  disconfonnity  meant  this — that  you 
may  not  claim  in  your  complete  more  than  you  have  got  in  your  provisional, 
but  you  may  claim  less. 

Mr.  NEVILLE  :  Of  course  you  may  ;  but  that  is  not  my  point.  You 
cannot  get  protection  for  one  invention  and  good  claim,  because  your  com- 
plete means  a  different  one.  The  point  I  am  trying  to  make  is,  these  are 
really  two  different  inventions.  If  Mr.  MacArthur  stood  on  his  first  claim 
then  he  is  in  danger  of  having  claimed  too  widely,  having  regard  to  the 
state  of  public  knowledge  and  what  had  gone  before.  If  he  narrowed  it 
and  Baid  it  was  only  the  second  claim  which  he  made  then  he  was  in  the 
difficulty  of  having  got  one  invention  protected  in  his  provisional  and  the 
other  protected  in  his  complete  specification. 

Sir  RICHARD  WEBSTER,  replying  on  the  whole  case  for  the  plaintiffs, 
said  the  case  was  one  of  very  great  importance  and  of  extreme  difficulty. 
Throughout  the  whole  consideration  of  the  case  in  the  Court  below,  Mr, 


1  I  to  have  been  impressed  with  the  view  thai  there  was 

nothing  for  his  decision  except  tin'  siibjei-t  matter oi  the  MacArthur  patenl 
as  affected  l<_\  tin- >t.(h- uf  public  knowledge  before  the  date  of  his  specif] 
catiin.      The  In  mportant  matter  referred  to  again  and 

at  every  stage  of  the  argument  of  respondents'  counsel  was  that,  in  the .  ourt 
below,  he  (Sir  Richard   eithei  did  abandon  or  led  them  to  believe  thai  he 

abandoned  the  claim  for  selective  action.    The  si nd  point  was  whal 

instruct) f  the  plaintiffs' specifications.  The  third  question  with 

which  he  would  deal  with  was  thai  of  " disconfonnity  between  the  pro- 
visional ami  complete  q ifications,  but   assuming  thai  he  could 

their  lordships  that  he  was  right  with  regard  t"  sell  then  the 

point  of  disconfonnity  would  nol  atis...  The  fourth  poinl  was  want  of 
novelty,  and  that  would  depend  on  the  construction  of  the  specifications 
and  the  subject  matter  of  the  patent.  He  would  also  deal  with  liae  and 
Simpson's  patents.  With  regard  to  the  first  point  (selective  action  if 
there  had  been  any  misunderstanding  about  Li-  position  '>n  behalf  of  the 
Cassell  Company  it  was  perhaps  his  own  fault,  but  looking  through  the 
whole  of  the  proceedings,  he  thought  there  was  no  trace  of  any  Stat 
by  counsel  which  could  have  misled  them.  What  he  meant  by  -■ 
action  was  that  a  dilute  solution  of  cyanide  of  potassium  within  certain 
proportions  did,  in  fact,  have  this  selective  action  on  ore,  that  it 
did  extract  the  gold  and  silver  and  leave  the  other  metals  behind. 
He  had  never  suggested  that  there  was  no  solution  of  the  other  metals. 
A  weak  solution  of  cyanide  of  potassium  had  a  "selei  ti  e  v  fcion  to  this 
extent,  that  it  solved  the  gold  and  silver  and  left  behind  the  bulk  of  the 
iron  and  copper  and  whatever  metallic  substances  there  were  in  the  ore. 

Lord  HALSBURY  said  he  never  understood  that  "  selective  "  action 
had  been  abandoned  by  the  plaintiff. 

Sir  RICHARD  WEBSTER  Baid  that  in  the  court  below  Mr.  Justice 
Romer  seemed  to  take  the  view  that  there  was  no  subject  matter  for  the 
patent.  He  (Sir  Richard)  agreed  the  strong  solution  would  attack  the 
baser  metals,  and  so  render  it  difficult  to  get  the  pure  gold  out  of  the 
solution.  Having  dealt  with  Rae  and  Simpson's  specifications,  as  they,  in 
his  view,  affected  the  case,  the  learned  counsel  said  the  action  was  not 
brought  for  damages,  but  simply  for  an  injunction  to  restrain  infringment, 
and  he  submitted  that  a  case  had  been  made  for  reversing  the  decision  of 
the  court  below. 

Their  lordships  took  time  to  consider  their  judgment. 


Heyl  v.  The  Westphalite  Syndicate  (Limited). 

This  action  was  heard  in  the  City  of  London  Court,  before  the  asi 
Judge  (Mr.  Julian  Robins).  The  plaintiff,  an  electrical  engineer,  of  131, 
Eenchurch-street,  sued  the  defendant  Company,  carrying  on  busin 
70,  Gracechurch-street,  to  recover  £12.  10s.,  the  price  of  500  electrical 
discharged  sold  and  delivered.  Mr.  Osborn,  for  the  plaintiff,  in  order  to 
prove  his  case,  read  a  number  of  letters  which  had  passed  between  the 
parties.  The  goods,  it  appeared,  had  been  sent  to  the  defendants  in 
September  last,  and  were  returned  in  October.  Mr.  Weigoll,  for  the 
defendants,  contended  that  the  plaintiff  was  prevented  from  recovering  by 
the  Statute  of  Frauds,  as  the  contract,  if  any,  was  for  a  sum  over  £110, 
and  there  was  no  written  memorandum.  The  Judge  upheld  the  objection, 
and  at  once  gave  judgment  for  the  defendants  with  costs. 


National  Telephone  Company  (Limited)  v.  Shand. 

At  the  Greenwich  County  Court  last  week,  before  Judge  Bristowe,  an 
action  was  heard,  in  which  the  defendant,  who  was  formerly  general 
manager  of  the  Victoria  Steamboat  Association,  was  summoned  for  the 
sum  of  £12,  one  year's  rent  of  the  telephone  to  his  private  house  at 
Brockley,  Kent.  The  plaintiffs  relied  upon  an  agreement,  signed  by  the 
defendant,  to  sustain  their  case  ;  but  the  defendant's  contention  was  that 
he  was  merely  acting  in  the  capacity  of  a  servant  of  the  Association,  and 
he  denied  personal  liability.  The  order  was  produced,  and  it  was  fi  iund 
that  it  was  not  written  on  the  official  paper  of  the  Association,  but  bore 
their  name  on  the  back.  In  evidence  it  appeared  that  the  Association 
entered  into  an  agreement  with  the  plaintiffs  for  a  set  of  telephones,  in- 
cluding one  at  witness's  house  and  one  at  defendant's.  Capt.  Shand  had 
nothing  to  do  with  the  matter  beyond  signing  the  order.  For  the  plaintiffs 
it  was  urged  that  the  defendant  had  used  the  telephone  until  the  previous 
day,  although  the  Association  went  into  liquidation  in  July  last. — The 
Judge  said  he  must  decide  that  the  bargain  was  with  the  Association,  and 
gave  judgment  for  the  defendant,  with  costs. 


A  Flywheel. — A  20ft.  flywheel  recently  went  to  pieces  at 
the  Edgar-Thomson  Steel  Works,  and  did  damage  to  the  extent 
of  £4,000.  The  engine  was  described  by  a  local  print  as  being 
"  a  model  piece  of  machinery."  Nevertheless  it  promptly  ran 
away  when  something  went  wrong  with  its  governor,  and  fur- 
nished material  for  the  following  graphics  to  a  local  reporter  : — 
"  The  speed  kept  increasing,  and  it  became  evident  to  the 
engineer  that  the  wheel  could  not  hold  together.  He  attempted 
to  stop  the  engine,  but  failed,  and  soon  the  wheel  with  a  terrific 
crash  went  to  pieces,  threshing  the  big  engine  into  a  thousand 
fragments  and  hurling  tons  of  iron  through  the  walls  of  the 
building  like  cannon  balls.  The  entire  end  of  the  building  and 
part  of  the  roof  was  demolished." 
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TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  above  heading  must  reach  the  Office 
not  later  than  firsl  pod  Thursday  morning.  New  Catalogues, 
Price  Lists,  ami  similar  matter  shoidd  be  sent  early  in  the  week.'] 

NOW  READY, 

SPECIAL  NOTICE— The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  is 
NOW  READY.  In  addition  to  the  old  well-known  features  of  the  hook, 
which  are  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is 
7s.  6d.,  post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Series  can 
be  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offices  : — 

The  Large  Sheet  Table,  giving  full  particulars  of  the  Electricity 
Supply  Stations  throughout  the  Kingdom,  presented  with  our  issue  of 
January  4th,  can  be  obtained  mounted  on  stout  board,  with  curd  fur 
hanging.  Price  :  Varnished,  3s.  6d.  ;  Unvarnished,  3s. — each  post  free. 
The  Map  showing  positions  of  Supply  Stations  is  mounted  on  the  back 
of  the  Table.  The  Coloured  Map  issued  with  the  Jan.  18th  number  and 
the  Electricity  Supply  Statistics  issued  with  the  Feb.  1st  number,  are  also 
mounted  on  some  copies,  and  the  price  of  these,  complete,  post  free,  is  oa, 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c  Price  7s.  6d.,  post 
free.    Prospectus  post  free. 

"Electric  Motive  Power." — A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  now  ready,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  lis.). 

Laboratory  Notes  and  Forms. — With  the  above  title,  we  are  pub- 
lishing a  set  of  Elementary  (ready)  and  Advanced  Exercises  (portion  now 
ready,  remainder  end  of  March)  for  use  in  Electrical  Engineering  classes. 
These  have  been  prepared  by  Dr.  J.  A.  Fleming,  and  will  be  found  of 
great  service  to  Teachers,  Demonstrators,  and  Students.  The  object  of 
this  series  is  the  saving  of  the  time  of  the  teacher  and  his  assistants,  and  to 
serve  as  a  record  of  the  work  done  by  the  student.  A  full  prospectus  can 
be  obtained  post  free. 

"  The  Art  of  Electrolttic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  6d.  post  free. 

"Electro-Chemistry." — This  useful  work,  by  Dr.  G.  Gore,  is  still  on 
sale,  the  price  being  2s.,  post  free. 

"The  Work  of  Hertz." — By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineering  Formcls,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  pries  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13a.  (abroad  13s.  6d.).  Prospectus  on  application  to  the 
Publisher. 

"Drum  Armatures  and  Commutators."— By  Mr.  F.  Marten  Weymouth, 
is  also  ready  ;  price  7s.  (id  (abroad  8s.).     Prospectus  on  application. 

"The  Incandescent  Lamp  and  its  Manufacture. " — ThiB  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  8s.). 
Prospectus  on  application. 

"  Practical  Notes  fob  Electrical  Students."— By  Messrs.  A.  E. 
Connelly  and  Wilkinson,  price  6s.  6<L,  post  free. 


TeNDEBS  Invited.  -Tenders  are  invited  until  tho  18th  inst.  by 
the  Ministry  of  Public  Works,  Madrid,  for  a  concession  for  tho 
establishment  and  winking  of  a  telephone  exchange  in  tho  old 
town  of  Salamanca,  Spain. 

The  Llanelly  Borough  I  hstrict  Council  require  tenders 

for  providing  anil  fixing  electrical  plant  and  machinery,  including 
street  lamps,  and  laying  down  mains  for  lighting  portions  of  the 
town.  Mr.  .lennings  is  clerk,  and  tenders  must  bo  in  by  the  25th 
inst. 

The  General  Direction  of  the  French  Posts  and  Tele- 
graphs, Paris,  invites  tenders  until  the  7th  inst.  for  442  kilometres 
of  telephone  cables  of  different  diameters. 

TENDERS  Am  BPTED.  Tho  Norwich  Town  Council  have  accepted 
iliu  lender  of  Messrs.    Lawrence,  Scott  and   Co.  for  the  fittings  for 

ili.   lighting  of  Si.  Andrew's  Hull  for  the  sum  of  £458. 

Bi  ii  Chji  i  . — Tt  is  reported  that  negotiations  are  in  pro- 
gress in  reference  to  the  formation  of  a  company  to  acquire  the 
electrical  engineering  branch  of  the  business  of  Messrs.  Ganz  and 
Co.,  of  Budapest  It  is  also  stated  that  Messrs.  Schuokert  and  Co., 
Limited,  of  Nuremberg,  have  entered  into  negotiations  for  the  ac- 
quisition of  the  business  and  works  of  Messrs,  Krizik,  electrical 
engineers,  oi  Prague, 

\moi.imi    .1      \   \.   \vi.      Tho     Walsall    Corporation    require    an 

ii  engineer  at  a  salary  of    BHaQ  pet  annum.     Applications 

must  be  sent  in  by  Saturday,  the  Kith  inst. 


Liquidations. — A  petition  has  been  presented  for  the  winding 
up  of  the  Ford-Lloyd  Manufacturing  Company  (Limited),  and  is 
down  for  hearing  at  the  Royal  Courts  of  Justice,  London,  on 
Wednesday  next,  the  6th  inst. 

A  meeting  of  Swan's  Electric  Company  (Limited),  is  to 

be  held  at  Messrs.  Watson  and  Dendy's,  141,  Pilgrim-street,  New- 
castle-on-Tyne,  on  March  23rd,  at  10  a.m.,  to  receive  an  account  of 
the  winding-up. 

Bankruptcy. — The  estate  has  been  sequestrated  of  Messrs. 
Browning  and  Gardner,  electrical  engineers,  of  122,  George-street, 
Edinburgh.  The  election  of  trustee  and  commissioners  will  take 
place  at  Lyon  and  Turnbull's  Rooms,  Edinburgh,  on  March  6th,  at  1 
o'clock.  Claims  must  be  sent  in  by  June  27th.  Agents,  Simpson 
and  Marwick,  Edinburgh. 

Personal. — Mr.  M.  G.  Ross  has  resigned  his  position  as  Manag- 
ing Director  of  the  Hastings  and  St.  Leonards-on-Sea  Electric 
Light  Company,  and  the  Directors  have  appointed  Mr.  Leonard 
Andrews  to  take  over  the  duties  of  the  position.  Mr.  Andrews  has 
had  charge  of  the  running  of  the  station  for  the  past  16  months. 

Iron  Trade  Syndicate. — Circulars  have  been  issued,  says  the 
Sheffield  Telegraph,  to  200  iron  firms  in  South  Yorkshire,  Lanca- 
shire, Derbyshire,  Staffordshire,  Worcestershire,  and  Shropshire, 
containing  the  draft  scheme  of  a  proposed  new  Midland  Iron  Trades 
Association.  This  is  said  to  be  the  biggest  combination  ever 
attempted  in  the  British  iron  trade,  by  which  it  is  proposed  to 
regulate  the  prices  of  all  manufactured  iron.  The  Committee  of 
Management  is  to  consist  of  20  members,  representing  all  the  dis- 
tricts, and  the  operatives  have  consented  to  join  the  scheme. 

British  Aluminium  Company. — Considerable  interest  is  taken 
in  the  North  of  Scotland  in  the  details  of  a  scheme  proposed  by  the 
British  Aluminium  Company  to  utilise  the  power  at  the  Falls  of 
Foyars  on  Loch  Ness,  which  formed  so  great  an  attraction  to 
visitors  during  the  summer  months.  The  Company  propose  to 
obtain  motive  power  from  the  water  at  the  Falls  for  the  purpose 
of  manufacturing  aluminium  by  electricity,  and  it  is  estimated  that 
this  will  give  employment  to  about  100  men  in  a  district  where 
at  present  little  population  exists.  Of  course,  there  is  no  intention 
to  do  away  with  the  Falls,  and  it  is  expected  that  the  flow  of 
waer  will  only  be  moderately  affected  in  very  dry  seasons.  The 
Secretary  for  Scotland  has,  it  is  said,  ordered  an  official  report  to 
be  made  on  the  proposed  operations  of  the  Company. 

Electrical  Testing  Instruments. —  We  have  received  the 
following  letter  from  Mr.  R.  W.  Paul  : — 

Referring  to  your  notice  of  recent  catalogue  of  electrical  testing  instru- 
ments, my  attention  has  been  called  to  a  descripti.  m  therein  of  a  galvano- 
meter, designed  and  patented  by  me  in  1891  to  1892,  and  named  by 
permission  "  The  Ayrton-Mather  Galvanometer."  I  note  that  the  illustra- 
tion and  description  in  that  catalogue  correspond  to  my  list  No.  2  of  1892. 
(No.  76),  and  would  point  out  that  the  details  and  arrangement  of  the 
instrument  in  question  are  covered  by  my  patent  No.  4.276  of  that  year. 
I  regret  that  the  firm  issuing  this  list  should  copy  the  origiual  designs  of 
other  makers. 

Canadian  Mica. — Dr.  G.  M.  Dawson,  the  Director  of  the 
Geological  Survey  of  Canada,  has  sent  to  the  Imperial  Institute  a 
collection  of  some  50  samples  of  Canadian  mica.  The  export  of 
this  article  from  Canada  to  the  United  States  for  electrical  pur- 
poses has  steadily  increased,  and  Dr.  Dawson  calls  the  attention  of 
persons  interested  in  the  trade  in  this  country  to  the  facilities 
which  Canadian  producers  have  for  supplying  this  article. 

A  Battery  Inspecting  Lamp. — The  Electrical  Power  Storage 
Company  are  introducing  a  new  lamp  for  putting  into  the  elec- 
trolyte between  the  plates  of  our  batteries.  It  is  especially  useful 
for  inspecting  the  condition  of  tho  plates,  :  liat  cannot  otherwise  be 
easily  seen,  in  lead  or  lead-lined  boxes.  It  has  flexible  connections, 
and  is  fitted  with  springs  to  grip  on  to  the  lead  connecting  bars  of 
adjacent  cells,  a  four-volt  lamp  being  used. 

COMBINED  Machine  Tools  vni>  Motors. — Messrs.  Greenwood 
and  Batley  (Limited),  of  Albion  Works,  Leeds,  have  just  secured  a 
large  order  from  a  foreign  Government  for  machine  tools  with 
electric  motors  combined. 

Lighting  Plant  fob  ll.M.s.  "Powerful,"  "Juno,"  urn 
'•  DOBICJB."  In  a  Trade  Note  in  our  issue  of  February  15th,  deal- 
ing with  work  now  being  carried  out  by  Messrs.  Clarke,  Chapman 
and  Co.,  reference  is  made  to  the  lighting  plant  for  the  ab..\e 
m  el  We  are  asked  by  Messrs.  VY.  II.  Allen,  Son  and  00.  to 
point  out  that   the  permanent  machinery  for   these  three  vessels  is 

i manufactured  by  them  at  their  Bedford  works, 

Bath,     in  ibis  city  lighting  troubles  appear  t.>  be  iii  oonneo 

lion  Willi  the  gas.      Many  complaints  are  made  of   extinguish.'.!    ;  . 
lamps,  presumably  owing    to   the    frost.       \    meeting   has  been  held 

of  i  In'  Tows  Council,  sitting  as  this  Sanitary  Authority,  a(  wbioh 
notice  was  given  thai  it  is  the  intention  of  the  Authority  to  oppose 
the  application  of  the  Electric  Lighting  Committee  of  the  Tflwn 
Council  for  a  Provisional  Electric  Lighting  <  irder,  it  being  the 
intention  of  the     luthoritg   to   ii  elf  apply  For  an  Order'.     Ii  is 
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probable  that  in  the  end  the  local  electric  lighting  company  will  be 
left  in  full  enjoyment  of  its  Order. 

Bikmim.h  im. — Tt  was  proposed  by  the  Directors  of  the  Birming- 
ham Central  Tramway  Company  to  start  a  5-car  (15  minutes)  elec- 
tric service  on  their  Bristol-road  trams  from  the  first  Monday  in 
March.  This  object  has,  however,  been  defeated  by  the  prolonged 
frost,  which  has  stopped  the  works,  and  has  prevented  the  prepara- 
tion of  the  necessary  batteries.  The  Company  hope,  however,  to 
commence  the  new  service  before  the  end  of  the  current  month. 

On  Tuesday  next  a  further  report  is  to  be  presented  by  the 
Technical  School  Committee  on  the  question  of  lighting;  the  school 
by  electricity  at  an  estimated  cost  of  £6,271.  8s.  This  proposal 
was  adversely  criticised  at  the  last  meeting  of  the  administrative 
Council,  and  the  Committee  agree  to  provide  details  of  the  pro- 
posed expenditure.  These  details  are  included  in  the  report  to  be 
presented  on  Tuesday  next.  Six  firms  have  tendered  for  the 
equipment  of  the  110  rooms  of  which  the  new  school  will  consist, 
the  tenders  varying  from  £20,510  to  £13,226,  the  latter,  that  of 
Thomas  Parker  (Limited)  being  accepted.  The  work  will  re- 
quire six  months  to  execute.  The  Committee  point  out  the  reasons 
for  recommending  the  lighting  of  the  school  by  electricity  were 
because  of  the  greater  conveniences  afforded  by  electricity  than  by 
any  other  means  of  illumination.  The  Site  and  Building  Sub- 
Committee,  to  whom  the  matter  was  referred,  reported  strongly 
in  favour  of  the  electric  light  on  the  grounds  (1)  of  health  and 
comfort  of  the  students,  most  of  whose  work  would  be  done  in 
the  evenings  ;  (2)  its  great  convenience  and  suitability  for  light- 
ing the  building  ;  (3)  because  the  provision  of  the  necessary 
motive  power  required  in  the  shops  and  laboratories  could  most 
conveniently  be  supplied  by  electricity,  so  that  the  plant  required 
for  both  lighting  the  building  and  providing  power  could  be  com- 
bined in  one  installation  ;  and  (4)  that  under  these  conditions  the 
annual  cost  of  lighting  by  electricity  would  exceed  by  very  little,  if 
at  all,  that  of  gas.  In  addition,  they  considered  the  electric 
method  of  lighting  is  in  itself  a  most  valuable  technical  educational 
medium  in  the  school,  inasmuch  as  the  machines  will  be  available 
for  demonstrative  and  other  purposes  by  the  students  in  engineer- 
ing, electrical,  and  allied  subjects.  After  full  consideration,  it  was 
decided  not  to  accept  any  of  the  tenders  sent  in,  but  to  remodel  the 
specifications  and  to  advertise  for  tenders,  omitting  for  the  present 
the  ornamental  and  other  fittings  required.  To  the  revised  specifica- 
tion 29  tenders  were  received,  and,  subject  to  the  approval  of  the 
Council,  the  Committee  propose  accepting  the  tender  of  Messrs. 
D.  and  G.  Graham  of  Glasgow,  for  the  sum  of  £5,515  14s.  2d. 
For  the  ornamental  and  other  fittings  not  included  in  the  specifi- 
cation an  estimated  sum  of  £565  will  be  required,  bringing  the  total 
expenditure  to  £6,080  14s.  2d. 

Biath. — It  is  stated  that  it  has  been  decided  by  the  newly- 
elected  District  Council  to  abolish  the  electric  light  at  Waterloo 
and  Cowpen  Quay  on  the  expiration  of  the  existing  contract,  and 
to  revert  to  the  use  of  gas. 

Bradford. — A  proposal  of  the  Electric  Light  Supply  Committee 
of  the  Corporation  to  advertise  for  two  powerful  engines  to  supple- 
ment the  plant  at  present  working  at  the  electric  lighting  station 
has  been  approved.  The  additional  plant  will  fill  up  all  available 
space,  and  it  is  therefore  proposed  to  erect  another  station,  probably 
on  a  site  in  the  Canal  road.  The  electric  light  enterprise  of  the 
Bradford  Corporation  is  a  remarkable  instance  of  successful 
municipal  trading.  The  supply  was  not  established  till  1890,  In 
1892  there  was  a  net  profit  of  £1,385,  in  1893  of  £1,623,  and  in 
1894  of  £2,138,  or  a  return  of  10  per  cent,  upon  the  capital 
expended. 

Brighton. — The  report  of  the  Lighting  Committee  came  before 
the  Corporation  at  its  last  meeting.  Councillor  Dell  took  exception 
to  the  proposal  to  purchase  the  remaining  portion  of  the  block  of 
buildings  to  complete  the  lighting  station,  and  protested  that  the 
Council  had  gone  mad  on  the  electric  lighting  question.  They  were 
"piling  on  the  agony,"  and  the  cost  of  the  scheme  would  finally 
reach  £50O,0iX).  He  protested  against  the  whole  of  the  electric 
lighting  works  being  placed  in  the  centre  of  the  town,  as  he  was 
afraid  that,  if  anything  happened  and  the  whole  thing  burst  up, 
the  inhabitants  of  his  particular  ward  (St.  Nicholas)  might  be  sent 
where  they  would  never  be  seen  again.  It  was  pointed  out  to 
Councillor  Dell  that  it  was  his  duty  to  inform  the  ratepayers  that 
the  Corporation's  electric  lighting  scheme  would  have  the  effect  of 
materially  reducing  the  rates.  The  purchase  was  ultimately 
agreed  to. 

Bristol. — The  Visiting  Committee  of  the  Bristol  Lunatic  Asylum 
are  considering  the  advisability  of  introducing  the  electric  light 
into  their  buildings  at  Stapleton,  and  have,  in  company  with  Mr. 
H.  Faraday  Proctor,  the  engineer  to  the  Bristol  Corporation, 
visited  a  similar  institution  at  Exeter  where  the  electric  light  has 
Iieen  adopted.  Here  the  deputation  were  much  impressed  with 
the  arrangements  made,  and  were  assured  by  the  Town  Clerk  of 
Exeter  and  the  medical  superintendent  of  the  institution  that  on 
no  account  would  they  return  to  gas  lighting.     From  the  points  of 


health  and  cleanliness  the  electric  light  was  a  great  advantage  in 
such  an  institution,  and  it  had  encouraged  a  free  use  of  ornamental 
plants  all  over  the  building,  much  to  the  enjoyment  of  the  inmates 

It  is  understood  thai  the  only  question  remaining  for  serious  con- 
sideration is  whether  a  separate  plant  shall  be  put  down,  as  at 
Exeter,  or  whether  the  current  shall  be  taken  from  the  Bristol 
Corporation  mains. 

Cardiff.— Mr.  Sydney  F.  Walker  returns  to  the  charge  am! 
discusses,  in  a  long  letter  to  the  S,,»tl,  Wales  huh/  News,  the 
system  adopted  for  lighting  this  town.  Mr.  Walker  concludes  a 
lengthy  epistle  by  a  demand  for  a  strict  inquiry. 

A  meeting  <>f  the  I  Glamorganshire  Standing  Joint  Committee  has 
been  held  at  Cardiff,  and  a  proposal  to  introduce  the  electric  light 
into  the  county  otlices  discussed.  As  several  speakers  described 
the  electric  light  in  the  town  as  being  "in  a  state  of  confusion," 
Mr.  Rhys  had  no  difficulty  in  carrying  his  proposal  that  the  discus- 
sion be  postponed  for  six  months. 

Chester. — A  Mr.  Preston  has  lectured  the  local  Mutual  Improve- 
ment Society  on  the  subject  of  the  electric  light,  and  has  seen  fit 
to  speak  strongly  against  the  Corporation's  proposal  to  introduce 
the  light  into  Chester,  as,  in  Mr.  Preston's  views,  local  authorities 
have  no  business  to  risk  the  ratepayers'  money  on  such  a  scheme. 
Mr.  Preston  is  good  enough  to  approve  all  other  improvements 
proposed  to  be  introduced  into  the  town. 

Church  Lighting. — The  church  of  St.  Joseph,  Preston,  and 
the  adjoining  rectory,  have  been  fitted  for  the  electric  light  by 
Messrs.  Bennett  and  Druce.  Plant  is  provided  for  about  150 
lights,  and  includes  a  Crossley  engine  and  accumulators.  The 
light  will  be  taken  solely  from  the  accumulators,  the  generating 
plant  being  used  only  for  charging  purposes. 

Conway. — The  Town  Council  have  received  an  application  ask- 
ing their  sanction  for  the  extension  to  Conway  of  the  proposed 
Llandudno  electric  tramways.  The  application  has  been  referred 
to  the  Estates  Committee. 

Coventry. — On  the  recommendation  of  the  General  Works 
Committee  it  has  been  decided  by  the  Corporation  to  enter  into  an 
agreement  with  Mr.  Graft'  Baker  to  withdraw  the  notice  recently 
given  with  respect  to  the  equipment  of  the  electric  tramways,  and 
to  grant  a  further  extension  of  time,  Mr.  Graff  Baker  depositing 
with  the  City  Treasurer  the  sum  of  £500,  which  is  to  be  forfeited 
absolutely  if  the  tramways  are  not  completely  equipped  at  the 
expiration  of  six  months. 

Ealing.  — Messrs.  Bramwell  and  Harris  have,  in  compliance 
with  the  request  of  the  Urban  District  Council,  sent  in  a  detailed 
report  of  the  work  done  under  the  electric  lighting  scheme  and  a 
review  of  its  present  position.  The  report  was  discussed  at  the 
meeting  of  the  Board. 

Electricity  in  the  Theatre. — In  reference  to  a  paragraph 
appearing  in  our  last  issue  as  to  the  application  of  electricity  to  the 
moving  of  stage  scenery,  it  would  appear  that  the  English  scene- 
shifter  has  no  reason  to  take  any  alarm.  The  experience  of  men 
engaged  in  this  country  in  stage  work  is  to  the  effect  that  we  are 
nearly  a  century  ahead  of  continental  practice,  and  that  electricity 
has  been  used  to  some  extent  for  some  years  past,  several  new 
departures  having  recently  been  introduced. 

Hotel  Lighting. — The  new  North  British  Railway  Hotel,  to  be 
built  from  designs  by  Mr.  W.  Hamilton  Beattie  on  the  site  between 
the  North  Bridge  and  Waverley  Market,  Edinburgh,  at  an  estimated 
cost  of  £221,000,  is,  we  understand,  to  be  lighted  throughout  by 
electricity.     The  hotel  will  contain  over  700  rooms. 

Mr.  B.  H.  Van  Tromp  presided  at  the  annual  meeting  of  share- 
holders of  the  Brighton  Grand  Hotel  Company  last  week,  and  in 
the  course  of  his  remarks  referred  to  the  extensive  electric  light 
installation  which  the  proprietors  had  worked  for  some  time.  Mr. 
Van  Tromp  stated  that  the  Directors  had  now  come  to  the  conclu- 
sion that  it  was  impossible  to  produce  current  by  their  own  plant 
as  cheaply  as  they  could  obtain  it  from  the  Corporation's  mains. 
If  the  Directors  had  known  seven  years  ago,  when  the  plant  was 
put  in,  that  the  Corporation  would  have  taken  advantage  of  their 
Provisional  Order,  they  would  have  waited  until  the  town  scheme 
was  worked  by  the  Corporation.  It  was  only  after  the  Brighton 
and  Hove  Electric  Lighting  Company  had  tried  to  tie  the  hands  of 
the  Board  by  insisting  upon  a  three  years'  agreement  to  take 
current  at  lOd.  per  unit  that  they  felt  compelled  to  seriously  con- 
sider the  question  of  putting  down  their  own  plant.  Bavins; 
decided  to  take  current  from  the  Corporation's  mains,  every  effort 
would  be  made  to  dispose  of  their  own  plant  at  the  greatest 
advantage.  Some  of  it  was  valuable,  and  would  be  used  for  other 
purposes. 

Huddkksi  iKi.n.  At.  the  last  meeting  of  the  Town  Council,  in 
reference  to  the  deficiency  on  the  revenue  account  for  electric  light- 
ing for  the  year  ended  December  31st  last  of  £2,065,  Mr.  Calvert, 
Chairman  of  the  Electric  Lighting  Committee,  said  the  interest  and 
sinking  fund  on  the  works  amounted  to  nearly  £3,400  for  the  year. 
If  the  scheme  had  been  worked  by  a  private  company,  instead  of  by 
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a  Corporation,  a  profit  would  have  been  shown  of  £1,400.  As  the 
money  borrowed  had  to  be  repaid  in  15  years'  an  abnormal  amount 
was  required  to  provide  for  the  sinking  fund.  In  15  years'  time, 
with  the  present  output,  he  estimated  they  would  make  a  profit  of 
£3,000  a  year. 

Isle  of  Wight. — The  contract  for  lighting  by  electricity  the 
new  County  Asylum  has  been  obtained  by  Mr.  F.  Shalders,  of 
Southampton.     Plant  is  to  be  put  down  for  about  800  lights. 

Killarney. — The  Governors  of  the  Killarney  District  Lunatic 
Asylum  have  decided  to  invite  tenders  for  lighting  the  institution 
by  electricity. 

Kingston-on-Thames. — It  has  been  found  that  the  gas-engine 
and  dynamo  recently  put  down  at  the  electric  light  station  are  not 
of  sufficient  horse-power,  and  more  powerful  machinery  has  been 
ordered.  A  Local  Government  Board  inquiry  has  been  held  on 
the  request  by  the  Town  Council  for  powers  to  borrow  an  addi- 
tional £10,000  for  electric  lighting  purposes.  This  will  bring  up 
the  total  amount  to  £2(3,000.  No  opposition  was  offered  to  the 
application. 

Liverpool. — The  last  weekly  meeting  of  the  Special  Lighting 
Committee  of  the  Corporation  was  strictly  private.  It  has,  how- 
ever, transpired  that  an  interview  has  taken  place  between  the 
Committee  and  the  Directors  of  the  Liverpool  Electric  Supply  Com- 
pany, and  the  negotiations  for  the  purchase  of  the  undertaking  are 
progressing,  it  is  said,  satisfactorily. 

Maidstone. — At  the  District  Council  meeting  last  week  Alder- 
man Long  said  that  the  Electric  Lighting  Committee  had  as  yet  no 
report  to  present  to  the  Council,  as  they  had  not  come  to  any  con- 
clusion as  to  whether  they  should  dispose  of  their  Electric  Lighting 
Order.  A  communication  would  probably  be  made  at  the  next 
meeting  of  the  Council. 

Mill  Lighting. — The  mill  owned  by  Mr.  J.  Pearce  at  Stanstead, 
Herts.,  has  been  fitted  throughout  for  the  electric  light  by  Messrs. 
Crampton  and  Co.,  of  Cambridge. 

Moss  Side. — The  School  Board  for  this  district  have  discussed 
the  question  of  lighting  the  schools  by  electricity,  and  tenders  have 
been  received.  After  some  discussion  it  was  decided  not  to  accept 
any  of  the  tenders  sent  in  at  present,  but  that  the  whole  question 
should  be  considered  at  a  special  meeting  of  the  Board,  to  be  held 
this  week  after  the  receipt  of  a  statement  showing  their  financial 
position. 

Newport  (Mon.). — As  in  many  other  districts,  the  officials  of 
the  Newport  Gas  Company  express  their  supreme  contempt  for  the 
electric  light  so  far  as  it  is  likely  to  affect  the  dividend-earning 
powers  of  the  Company.  The  Directors  in  their  report  inform  their 
shareholders  that  with  gas  at  3s.  per  thousand  the  electric  light  at 
8d.  per  unit  will  be  four  times  as  costly.  The  Chairman  of  the  Com- 
pany does  not  anticipate  that  the  electric  light  will  in  any  way 
interfere  with  the  gas  company's  profits.  A  subsequent  speaker  at 
the  meeting  of  the  shareholders,  in  alluding  to  the  electric  light, 
said  he  thought  it  might  seriously  affect  the  returns  of  the  gas  com- 
pany in  the  days  of  their  children  or  their  grandchildren,  but  he 
did  not  think  it  would  affect  themselves.  All  seemed  pleased  with 
the  outlook,  and  the  meeting,  therefore,  passed  off  pleasantly. 

NORWICH.  —At  the  last  meeting  of  the  Town  Council  Meeting 
Mr.  Wild,  in  moving  the  acceptance  of  the  tender  of  Messrs. 
Laurence,  Scott  and  Co.  for  the  fittings  required  in  the  lighting  of 
St.  Andrew's  Hall,  said  that  the  Lighting  Committee  were  unani- 
mously of  opinion  that  it  would  be  better  to  have  the  lighting 
done  by  incandescent  lamps.  The  lighting  of  the  hall  by  electricity 
would  not  prove  an  altogether  unproductive  outlay,  as  they  were 
informed  by  their  engineer  that  the  cost  of  the  light  would  be  con- 
siderably less  than  that  of  gas,  and  it  was  proposed  to  charge  such 
a  sum  for  the  use  of  the  hall  as  would  pay  a  rental  on  the  new 
fittings  and  meet  the  cost  of  the  light.  Complaints  had  been 
received  from  the  organist  that  the  organ  was  suffering  from  the 
use  of  gas,  and  that  the  pictures,  which  the  citizens  valued  so 
much,  were  also  depreciating  in  value  from  the  same  cau  ■ 

Paris.  The  lower  ialons  of  the  Elysee  were  on  Friday  last,  for 
the  first  time,  illuminated  by  eleotricity,  the  occasion  being  the 
stati'  ball  given  by  thenen  President  oi  the  Republic  and  Madame 
Felix  Faure.      U)out  3,000  persons  attended  the  function. 

Sheffield.  \n  interesting  exhibition  at  the  Drill  Hall  closed 
on  Saturday.  A  feature  of  the  show  has  been  the  demonstration 
made  by  Mr.  T.  Scott  Anderson  of  several  electric  welding 
systems,  the  particulars  of  which  have,  of  course,  much  interested 
those  engaged  in  the  trades  for  which  Sheffield  is  famous, 

Ship  Liohtlng.     Messrs.  J.  II.  Eolmes  and  Co.  have  jusl  com 

ploted    an    important    light    and    power    installation     On    the    s.s. 

"  Babarofsk,"  built  by  Messrs.  Hawthorn,  Leslie  and  Oo.  for  the 
Russian  Volunteer  Fleet.    The  lights  in  the  different  parts  of  the 

ship    are    controlled    from    ll limine  room     liy    an    arrangement 

which  admits  ot  any  ol  the  lights  l |  supplied  from  eithei 

two  slow-speed  dynamos  which  have  been  put  down. 


Soi  in  LMPTON. — In  reference  to  the  electric  organ  blowing  plant 
now  used  at  the  church  of  St.  Laurence,  Southampton,  referred  to 
in  our  last  issue,  we  find  this  was  put  in  by  Mr.  F.  Shalders,  of 
Southampton.  The  plant  was  designed  and  laid  down  by  Mr.  T. 
Davis. 

St.  Luke's  (London).— At  the  last  meeting  of  the  Vestry  it  was 
sbited  that  correspondence  had  taken  place  with  the  Board  of  Trade 
on  the  question  of  the  transformer  chambers.  The  late  surveyor 
to  the  parish  authorities  pointed  out  some  time  ago  that  the  gas 
mains  in  the  City-road  were  so  defective  that  gas  was  continually 
escaping,  and  that  at  any  moment  a  serious  explosion  might  occur. 
An  offer  had  been  made  by  the  County  of  London  Company  to  put 
clean  shingle  in  the  boxes  in  order  to  prevent  any  accumulation  of 
gas,  and  this  offer  had  been  accepted  by  the  Vestry  on  the  further 
understanding  that  a  good  system  of  ventilation  should  be  adopted 
throughout  the  footpath  chambers. 

Telegraphists'  Grievances. — On  Wednesday  Sir  Albert  Rollit 
presided  over  a  meeting  of  London  and  Provincial  telegraph  clerks, 
held  at  the  Foresters'  Hall,  London.  Complaint  was  made  of  the 
unsatisfactory  replies  recently  given  by  the  Postmaster-General  to 
deputations  from  the  telegraph  staff  which  had  discussed  with  him 
the  grievances  complained  of.  It  was  decided  to  again  bring  the 
matter  of  the  inadequate  scale  of  pay  and  the  inequitable  scheme 
of  classification  before  Mr.  Morley,  and  the  meeting  expressed  the 
opinion  that  the  present  condition  of  the  telegraph  staff  demanded 
inquiry  by  Boyal  Commission. 

Telephone  Agreements. — This  evening  Mr.  J.  W.  Benn,  M.P., 
will,  in  the  House  of  Commons,  move  for  the  appointment  of  a 
select  committee  on  the  subject  of  Government  concessions  to  Tele- 
phone Companies,  with  special  reference  to  the  memorandum  signed 
on  August  11,  1892,  between  the  Government  and  the  National 
Telephone  Company.  Mr.  Benn  has  been  promised  the  unanimous 
support  of  the  Scotch  members,  and  it  is  anticipated  that  an  inte- 
resting debate  will  ensue,  as  the  future  policy  of  the  Post  Office 
with  regard  to  the  extension  of  the  Telephone  Service  is  also  to 
be  discussed. 

Tramway  Traction. — At  the  meetings  of  the  London  and 
(ireenwich  Tramways  Company  and  of  the  North  Staffordshire 
Tramways  Company  last  week,  Mr.  Carruthers  Wain,  who  presided 
at  both  meetings,  referred  to  the  attention  given  by  the  Directors  to 
the  question  of  the  introduction  of  the  lighting  of  the  cars  by  elec- 
tricity. In  the  case  of  the  North  Staffordshire  Company  it  had 
been  decided  that  this  step  should  be  adopted,  and  it  was  announced 
that  the  installation  would  be  complete  at  the  beginning  of  March  . 
The  London  and  ( ireenwich  Company  also  expect  that  within  a 
few  weeks  the  cars  belonging  to  the  Company  will  be  lighted 
electrically. 

Wigan. — At  the  last  meeting  of  the  Gas  and  Electric  Lighting 
Committee  of  the  Town  Council  the  further  consideration  of  the 
schemes  and  tenders  for  electric  lighting  was  adjourned. 

Wolverhampton. — A  meeting  of  the  shareholders  in  the  local 
gas  company  was  held  on  Tuesday,  at  which  it  was  carefully 
explained  that  the  reduction  of  the  price  of  gas  by  3d.  per 
thousand  was  brought  about  not  by  the  competition  of  the  elec- 
tric light,  but  owing  to  a  very  considerable  reduction  in  the  price 
of  coal.  Notwithstanding  the  introduction  of  the  electric  light 
by  the  Corporation,  the  Chairman,  Mr.  Henry  Ward,  hoped 
that  by  economies  the  Company  would  be  able  to  continue  paying 
the  regular  dividends.  The  Manager  of  the  Company  said  he  did 
not  see  much  advantage  in  the  electric  light  for  the  use  of  shops, 
though  it  was  a  fairly  good  illuminant  for  the  streets.  The  large 
demand  for  gas  during  the  past  few  months  had  been  quite 
surprising.  There  was,  however,  a  tone  of  sadness  about  the 
meeting. 

WORCESTER.  The  electric  light  works  at  Powick  were  formally 
taken  over  by  the  Corporation  on  Monday  last.  Mr.  E.  T.  Uulhven 
Murray,  the  newly-appointed  electrical  engineer  to  the  Corporation, 
is  now  in  charge. 

J  nuns, — A  special  meeting  of  the  District  Council  was  called 
last  week  to  discuss  the  electric  lighting  question,  when  Mr.  .1. 
Flaxington  dealt  fully  with  the  advantages  the  electric  light 
possesses  over  other  forms  of  illumination,  and  proposed  that 
the  Council  should  call  in  an  expert  to  examine  and  report  upon 
tho  tenders  which  had  been  received.  After  an  amendment,  which 
found  no  seconder,  had  been  rejected,  Mr.  Klaxington'a  proposal 
was  adonted. 


BOOK   RECEIVED. 
"The    Engineer's  Year-Book  of  Engineering   Formulas,  Rules, 
Tables,    Data,  and    Memoranda."     By   II.    li.    Kempe.      l'rico  8s. 
(London  :   Crosby  Lock  w  ood  and  Son.      L895.) 

"Street  Railways  Investments."    By  E.  E.  Higgins.     Price  82. 
(New  York:  street  Railway  Publishing  Company.     1895.) 
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PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Cliartcred  Inst. 
Patent  Agents,  of  70,  Chancery -lane,  W.  C. ,  from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  Specifications   of  Applications  for  Patents  are  not  open  to 

public  inspection  until  after  the  acceptance  of  the  complete  specification. 

The  names  within  parentheses  are  those  of  communicators  of  inventions,  or 

where  complete  specification  accompanies  application  an  asterisk  is  suffixed. 

January  28,  1895. 

1,951.  W.  H.  Cohen.     London.     Making  carbons,  candles  and  pencils  for 

electric  lighting,  and  parts  of  electrical  machines,  or  dynamos 

such  as  "  brushes,"  out  of  plumbago,  graphite  or  black  lead  in  its 

natural  state. 
1,936.  J.   Graham   and   H.   Chapman.     London.     Improvements  in  or 

connected  with  dynamos. 
1,940.  E.  Hopkinson  and  A.  P.  Wood.     London.     An  improvement  in 

electrical  controlling  switches. 
1,949.  J.   J.    P»E.      London.      A   combined    nut   and    electric   alarum 

contact.* 
1,954.  S.    AlXINQHAM.      London.      Improvements    in    and    relating    to 

electrical  devices,  such  as  electromotors,  generators  and  the  like, 

for  use  in  explosive  atmospheres. 

January  29,  1895. 
1,970.  J.   DE   GaLINDEZ.     London.     A   method   of,   and   apparatus   for, 

charging  electrical  accumulators  from  alternators,  and  changing 

into  an  alternating  current  the  current  given  by  the  accumulator 

cells. 
2,004.  B.  J.  B.  Mills.     London.     Improvements  in   electric   recording 

meters  and  motors  for  operating  same,  and   for  operating  the 

escapement  mechanism  of  clocks  or  other  apparatus  requiring  a 

chronometric  movement.     (C  Wirt,  United  States.) 
2,009.  W.   MlKenzie  and  J.  A.   Fleming.     London.     Improvements  in 

holders  for  electric  lamps. 
2,025.  R.  W.   Braham.     London.     Improvements  relating  to  combined 

gas  and  electric  light  standards.* 

2.030.  O.   Besozzi.     London.     Improved  electrical   apparatus    for   indi 

eating  and  registering  the  arrivals  in  velocipede  races. 

2.031.  Siemens  Bros,  and  Co.  (Limited).     London.    Improved  automatic 

coupling    for    electro    motors.       (Messrs.  Siemens  and    Halske, 

Germany.)* 
2,064.  J.  Hopkinson.  Westminster.  Improvements  in  automatic  switches 

and  in  their  use  for  distribution  of  electricity. 
January  30,  1895. 
2,077.  E.    J.    Paterson.      London.      Closed    conduit    electric    railway. 

(F.  F.  Atkinson,  U.S.A.) 
2,100.  G.  Scholtz.     Liverpool.     Improvements  in  the  construction  and 

method  of  arrangement  and  connection  of  cables  and  joints  for 

electrical  distribution. 

2.133.  J.  1'ogneai'x.     London.     Improvements  in  or  relating  to  electric 

batteries. 

2.134.  A.  Basanta  y  Baque.   London.   Improvements  in  or  relating  to  elec- 

trical signalling  apparatus  for  preventing  collisions  between  trains.* 

2,137.  C.  A.  Beck  and  C.  Rock.     London.     A   permanently  and  auto- 
matically synchronised  printing  telegraph. 
January  31,  1895. 

2,182.  G.  F.  Attree.     Brighton.     A  duplex  incandescent  electric  lamp. 

2,218.  G.  Hummel.  London.  Improvements  in  or  relating  to  "  Watt 
hour  "  counter  for  alternating  currents  of  electricity. 

2,223.  W.  A.  C'latworthy.  London.  An  improved  combined  starting, 
reversing  and  controlling  electric  switch  for  operating  electric 
motors. 

2,237.  J.  F.  Bachmann,  J,  Liebscher  and  A.  Vogt.     London.     Improve- 
ments in  induction  coils  for  use  as  resistances  in  electrical  plant 
working  with  alternating  current  and  with  multiphase  currents. 
February  1,  1895. 

2,250.  F.  H.  Starling.  Nottingham.  Improvements  in  double  and 
triple  pole  switches. 

2,259.  W.  U.  Hatton.     London.     A  non-conducting  sad  iron  stand. 

2,277.  G.  HlRSCHMANN.  London.  Improved  method  and  means  of 
connecting  electrical  accumulator  plates  with  their  conductors.'' 

2,280.  W.  0.  Smith  and  G.  It.  B.  Elphinstone.  London.  Improvements 
in  galvanometers. 

2.288.  D.  G.  Fitz-Gerald.    London.    Improvements  in  voltaic  batteries. 

2.289.  J.  E.  Kingsbury.     London.     Apparatus  f"r  counting  or  recording 

telephonic    conversations.      (The    Western    Electric    Company, 
U.S.A.) 

2,303.   L.    Hermaxd.      London.       Improvements    in    and    relating    to 

apparatus  for  lighting  and  extinguishing  electric  lamps. 

February  2,  1895. 

2,308.  J.  A.  Ewing.  Cambridge.  Improvements  in  apparatus  for  testing 
mignetic  quality  in  iron. 

2,31?.  J.  T.  Niblf.tt.  London.  Improvements  in  apparatus  for  regu- 
lating electrical  pressure. 


2,333.  A.  G.  Adamson.     Glasgow.     Improvements  in  apparatus   for  the 

use  of  electric  light  for  photographic  purposes/ 
2,341.  W.  H.  Hallswouth.     Dukinfield.     Improvements  in  the  driving 

of  electrical  or  other  machines   on    railway   or   other  vehicles  or 

engines. 
2,343.  A.  E.  Pope.     Liverpool.     Improvements  in  or  relating  to  electric 

incandescent  lamps.     (F.  R.  Pope,  Holland.) 
2,355.  W.   E.   Ayr-ton   and   T.   Mather,      London.      Improvements   in 

magnetic  testing  apparatus. 
2,366.  Siemens  Bros,  and  Co.  (Limited)  and   E.   F.    H.   H.   LaUCKERT. 

London.     Improvements  in  electro  dynamometers. 
2,373.  Bullers  (Limited)  and  E.  J.  Chambers.    London.    Improvements 

in  the  socket  joints  of  metallic  telegraph  poles. 

February  4,  1895. 
2,394.  H.  Levf.tus,  E.  M.  Levetus,  and  W.  Rowbotham.      Birmingham. 

Improvements  in  primary  batteries. 
2,430.  G.  G.  M.  Habdingham.     London.     Improved  means  for  insulating 

electric   conductors.       (The    firm    of    Felten    and    Guilleaume, 

Germany.) 
2,446.  J.  Boyes.     London.    Improvements  in  apparatus  for  the  reflection 

of  electric  or  other  light  applicable  for  use  in  connection  with 

buoys  at  sea,  signalling,  advertising,  and  other  purposes. 
2,450.  H.  L.  Fyke.     London.    Improvements  in  the  bulbs  of  incandescent 

lamps. 

February  5,  1895. 

2,492.  W.  S.  Seaton.  London.  Improvements  in  submarine  telegraph 
cables. 

2,541.  L.  H.  Horderx.  London.  Improvements  in  electric  burglar 
alarms. 

2,558.  O.  L.  Peaiid  and  A.  Essinger.  London.  Improvements  in  electric 
arc  lamps. 

2,561.  J.  Jbffryes  and  J.  Lea.     London.     Improved  means  and   appli- 
ances for  regulating  the  feed  of  carbons  in  electric  arc  lamps. 
February  6,  1895. 

2,570.  C.  MeaSON  and  T.  Ford.  Birmingham.  Improvements  in  chande- 
liers, electroliers,  pendant  hanging  lamps,  and  brackets  for  gas, 
oil,  or  electric  light. 

2,604.  R.  E.  B.  Crompton.  London.  Improvements  in  electric  are 
lamps  and  their  connections. 

2,606.  A.  W.  Gatfiei.d  and  W.  R.  Clark.  London.  Electrical  and 
pneumatic  apparatus  for  scraping,  cleaning,  and  lubricating  the 
hulls  of  ships  when  afloat  or  in  dock. 

2,626.  J.  H.  Cox.     Greenock.     Electro-copper  sheathing. 

2,650.  S.  Quincey.     London.     Improvements  in  electric  bells  or  gongs. 

2,659.  Sir  C.  H.  A.  F.  L.  Ross,  Bart.  London.  Improvements  in  elec- 
trical resistances. 

February  7,  1895. 

2,675.  A.  Wiclesworth.  Liverpool.  Improvements  relating  to  insu- 
lators for  overhead  electrical  conductors. 

2,740.  J.  Fryer  and  A.  E.  Channon.  London.  Improvements  in  dynamo 
brushes. 

February  8, 1895. 

2.804.  0.  Imray.     London.     Metallic   mixtures   and  alloys  for  effecting 

electrochemical  decompositions.     (L.  Diehl,  Germany.) 

2.805.  R.  J.  Crowley,  H.  W.  C.  Cox,  and  C.  F.  Leighton.     London.     To 

regulate  or  assimilate  the  movements  of  electrically-connected 
mechanical  instruments  or  machines,  more  particularly  wheels  or 
other  bodies  revolving  upon  axes,  and  to  diminish  variations  in 
the  movements  or  speed  of  the  same  by  means  of  electrical 
impulses. 
2,808.  W.  P.  Thompson.  London.  Improvements  in  electric  cables. 
(F.  Clouth,  Germany.) 

2.816.  F.  King.     London.     Improvements  in  secondary  batteries. 

2.817.  H.  Edmunds.      London.      Improvements  in   or  connected   with 

electrical  conductors  for  heating  purposes. 
2,827.  C.  L.  Charlopin,  V.  M.  Cornely,  and  L.  C.  Dautklf.      London. 
Improvements  in  primary  batteries. 

February  9,  1895. 
2,874.  W.  H.  Buckley.      Manchester.      Improvements  in  or  connected 

with  electric  lamps  for  surgical  operations. 
2,883.  A.  LESQ.TJOY.     London.     A  new  or  improved  process  to  render  the 

liquid  of  primary  or  secondary  battel ies  motionless. 
2,894.  R.  W.  Hill.     London.     Improvements  in  the  production  of  zinc 

chloride  and  in  the  generation  of  electricity. 

2.913.  J.  DEVONSHIRE.      London.     Improvements  in  series  parallel  con- 

trollers.    (E.  D.  Priest,  United  States.)* 

2.914.  J.  Devonshire.     London.     Improvements  in  systems  of  electrics 

distribution.     (C.  P.  Steinmetz,  United  States.)* 

2.915.  J.Devonshire.     London.     Improvements  in   systems  of  disttibu 

tion  by  alternating  currents.     (C.  P.  Steinmetz,  United  States.)* 

2.916.  J.  Devonshire.     London.     Improvements  in  systems  of  electrical 

distribution.     (C.  P.  Steinmetz,  United  States.)* 

2.917.  J.  Devonshire.     London.     Improvements  in  systems  of  electrical 

distribution.     (C.  P.  Steinmetz,  United  Stat'-./ 

2.918.  J.  Devonshire.    London.    Improvements  in  windings  for  dynamo 

electric  machines.     (C.  P.  Steinmetz,  United  States.)* 
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February  11,  1895. 
2,965.  A.  F.  B.  Gomess.    London,    An  improved  process  for  the  electro 

deposition  of  aluminium  and  aluminium  alloys, 
2,969.  W.  M.   Grossett.     London.     Portable  ele.-ti i<-  alarm,  attachable 

to  cither  lever  or  pendulum  clock  or  timepiece. 
2,971.  A.  W.  Armstrong.    London.    Improvements  in  electrically-heated 

curling  irons. 
2,998.  The  Cowper--Coi.es  Galvanising  Syndicate  (Limited)  and  S.  (>. 

COWPER-COLES.     London.      Improvements   in   and   apparatus   for 

tlie  manufacture  of  copper,  zinc,  and  other  metal  sheets,  strips. 

or  wires  electrically. 

SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  now  he  obtained  at  the  uniform  price  of 
8d.  each. 

1894. 

1,491.  Barton  (Jandus).     Arc  lamps. 

2,105.  Brown  and  Opford.     Arc  lamps. 

2,274.  Prinole.     Supplying  electricity  to  tramcars,  vehicle?,  kc. 

2,806.  Kellner,     Electrolytical  decomposing  apparatus. 

3.079.  Sanders.     Electric  bell  indicator. 

3,109.  Imhav  (Rinecker).     Electric  locomotive. 

3,294.  Peterson.     Electric  lighting  apparatus  for  gas  burners. 

3,725.  Blackhdrst.     Galvanic  elements. 

4,142.   Upward.     Electrical  letters  and  signs. 

4,254.  Andrews.     Electric  arc  lamps. 

4,366.  Boult  (Compagnic  de  l'lndustrie   Electrique).      Dynamo-electric 
machines. 

4,724.  March.     Secondary  batteries. 

5.026.   Best.     Chandeliers,  electroliers,  &c. 

5,102.  Gillmore.     Telephonic  relay. 

5,314.  Anderson.     Magnetic  separators. 

5,509.  Motrhead.     Submarine  cables. 

5,647.  Schneller  and  Wisse.     Secondary  coils  for  transformers. 

5,721.  Smith  (Jorgensen).     Electrolytic  decomposition  of  common  salt. 

5,913.  Raworth.     Alternating-current  generators. 

6,089.   KlNQDON.     Protecting  electrical  conductors. 

6.554.  Bullers  (Limited)  and  Chambers.     Telegraph  poles,  &c. 

6,912.  Hagen  and  Bever.     Electrical  accumulators. 

9,456.   Hi  ssr.i.L.     Junction  or  fuse-box  for  electric  wires. 
18,217.  Blake.      Transmitting  telephonic   messages   between    shore    and 

lighthouse,  &c. 
19,924.   Hoyi.and  and  Sturge.      Cbmbinirig   electric  light  with   metallic 
bedsteads. 

21.629.  Hanisch  and  others,     Electric  railways. 
21,731.  Day  (Schoeffel).     Arc  lamps. 

24,234.  Kokbeii.    Electric  lighting  reflectors. 

24,374.  Cloi.'th.     Insulation  of  electric  wires  or  cables. 

24,431.  Siemens  Bros,  and  Co.,  and  Perry.     Telegraph.  &c,  posts. 

24.630.  Blackmore.     Dissociating  soluble  salts  by  electrolysis. 
25,080.  Oliver.     Separating  metals  by  electric  action. 


COMPANIES'    MEETINGS    AND    REPORTS. 

City  of  London  Electric  Lighting  Company 
(Limited). 

The  ordinary  general  meeting  of  thie  Company  was  held  on  Wednesday 
tn  Winchester  Bouse,  Old  Broad-street,  undti  the  presidency  ol  Sir  David 
L.  Saloi s,  Bart. 

Prior  to  the  mi  iness  of  the  meeting  some  photographs  Bhowing  tic 
whole  of  the  development  i  o£ the  Company '  station  from  the  out  el  were 
exhibited. 

II,.'  MANAGER  and  SECRETARY  (!fr.  J.  Cecil  Bull)  having  read  the 
nol II mi/  the  meeting,  the  report  ol  the  Direi  toi    was  taken  as  read. 

The  CHAIRMAN:  Gentlemen,   when  the  daj      lark  ami  gh ij 

your  I iii. 'O'l    rejoice    i i   bucIi  times  not  only  are  the  shareholders' 

i>  <  i ,i-i  benefited,  but  we  also  bring  light,  happiness,  and  health  into  many 
a  home  and  into  many  an  office,  because  the  electric  lighl  does  nol  vitiate 
Ihi'  atmosphere  ;  it.  is  the  be  I  "i-1  i  ma  Me.  and  'here  is  nothing  aboul  it  to 
injure  persons  or  things.     Our  customers  musl  also  be  glad  to  have  found 

out  that  in  our  in there  i    do  moisture  1 pede  deliverj  ol   the  elei 

tricity  by  i lensati ree  ing  oi  otherwise.     Con  idering  the iceol 

fog    Hi  ii  we  ha  i   had  thi    ycai    and  especially  al  the  end  ol   the 

ive  had  to  explaii the  lasl   occasion     and  il    i     rathei   exceptional   foi 

London  to  be  so  clear  for  two  years  we  have  dono  exceedingly  well,  and 
I  think  thai  il  the  affairs  ol  the  Company  were  to  be  reviewed  by  an 
impartial  critic  which  I  will  not  consider  mj  elt  lie  could  only  come 
i"   the   <  onclu  ion    I lial  ing  a  sati  upply,  ami    thai 

lU I.         Ynll     lull    I    lenir  nil.         I  !,  ,       thl 

e paratively  anew  illuminant,  only  introduced  in  n  propei  mannci  bj  ua 

mo.  i  lie  i  litj  ol   London  a     late  as  two  oi   throe  ■■  •  ind  nal  urally 

a  work  of  such  magnitude  requires  time  to  carry  out,     When  you  remember 

Jhii    we  are  now  raising  a   gro      income  ol     ometl like  £114,000 


I    j the  view  which  I  take,  and  which  would  he  taken  by  an  impartial 

critic,  I  think  you  will  agree,  is  a  fair  one.  On  previous  occasions  it  has 
been  my  necessity — I  will  not  say  duty  to  make,  not  excuses  to  you  for 
nol  giving  dividends  mi  the  Ordinary  shares,  but  to  refer  to  the  difficulty 
of  teaching  the  public  (for  they  require  educating  in  that  respect  even  now) 
that  a  new  undertaking  cannot  pay  on  its  Ordinary  shares  the  moment 
the  Company  is  started,  and  that  it  is  necessary  that  the  works  should  be 
completed,  and  that  the  Company  should  obtain  its  clientele  before  the 
shareholders  can  receive  anything  in  return.  I  do  not  think  anyone  here 
who  has  been  present  on  previous  occasions  will  say  that  I  have  made 
a  number  of  promises  which  could  not  be  fulfilled,  as  it  is  not  my 
principle  in  life  to  make  a  promise  unless  I  can  see  it  can  be 
carried  out.  You  have  shown  up  to  the  present  time  patience  and 
indulgence  to  your  Board  of  Directors,  and  at  last  the  time  for  recom- 
pense has  arrived.  We  have  turned  the  corner — a  corner  I  hope  we 
shall  never  go  back  to.  It  makes  it  very  easy  to  address  you  on 
an  occasion  of  this  kind,  for  the  reception  of  a  little  money  is 
such  an  agreeable  thing  to  everyone,  whether  rich  or  poor,  that  only 
good  temper  can  prevail.  We  have  now  begun  to  pay  a  dividend, 
and  not  a  mean  dividend,  of  5  per  cent,  to  the  Ordinary  shareholders,  and 
I  trust  that  we  shall  never  meet  here  in  the  future  without  declaring  a 
sum  as  large  or  larger  as  the  years  roll  on.  I  might  save  your  time  by 
sitting  down  at  this  stage,  but  it  is  our  wish — and  it  always  has 
been — that  what  takes  place  in  our  Company  should  not  be  limited  to  our 
shareholders  alone,  but  should  be  circulated  outside,  so  that  our  friends 
and  neighbours  in  the  same  business  may  learn  a  little  from  us  as  we  have 
from  them.  It  is  a  fair  thing  to  do,  and  I  believe  that  men  of  business  with 
liberal  views  will  always  take  this  course.  I  will  not  attempt  to  run  through 
the  various  figures  in  the  report — having  taken  it  as  read,  I  presume  that  you 
have  all  read  it — but  I  may  have  to  refer  to  one  or  two  items  at  a  later  stage. 

I  may  point  out  that  the  principal  alteration  in  the  staff  since  we  last  met 
is  that  of  the  appointment  of  Mr.  Frank  Bailey  as  our  engineer,  and  I 
think  we  have  to  congratulate  ourselves  very  greatly  on  this  appointment. 

I I  was  not  without  considerable  difficulty  that  we  secured  his  services  ; 
but  the  difficulties  were  overcome,  he  is  with  us,  and  we  have  greatly 
benefited  already.  He  is  too  well  known  throughout  the  world  for  me  to 
make  any  remarks  as  to  his  qualifications.  The  chief  remark  to  be  made 
on  the  report — and  it  is  one  that  should  not  be  overlooked — is  that  on 
page  3,  showing  the  rapid  growth  of  the  Company.  Taking  simply  the 
customers  from  the  end  of  1892,  we  find  that  at  that  period  thev  numbered 
242,  while  at  the  end  of  1893  they  numbered  1,080,  and  at  the  end  of 
1894,  2,740.  You  must  not  imagine  that  this  increase  will  go  on  for 
ever,  but  it  is  satisfactory  as  showing  that  the  citizens  of  London  greatly 
appreciate  our  efforts  to  bring  comfort  and  health  into  their  offices.  The 
accounts,  if  analysed  by  a  man  of  the  most  severe  mind,  could  not  be  seen 
to  be  other  than  honest.  In  the  first  place,  the  form  in  which  they  are 
rendered  to  you  is  one  regarding  which  we  do  not  exercise  an  option.  It  is 
the  Board  of  Trade  form,  and  the  figures  have  to  be  filled  in  in  accord- 
ance with  their  rules,  subject  to  certain  apportionments  which  naturally 
only  the  Directors  can  make,  knowing  the  circumstances  ;  and  in  order  to 
check  the  Board  the  auditors  go  into  every  item  with  every  care  to  be 
Satisfied  before  they  sign.  The  accounts  show  one  or  two  very  impor- 
tant points  which  may  have  escaped  your  attention.  Iu  the  first  place 
a  lump  sum  of  £19,064  in  account  No.  10,  on  the  liability  side,  has  been 
allocated  in  order  to  pay  off  all  expenses  connected  with  the  issue  of  the 
various  classes  of  shares  and  debentures.  It  is  a  very  common  practice 
to  write  this  charge  off  by  degrees,  but  the  Board  thought  fit  to  take 
it  nut  of  the  balance-sheet,  and  to  do  away  with  it.  as  we  can  afford  to 
do  so  easily.  The  Ordinary  shareholders  have  sacrificed  a  great  deal  in 
permitting  the  Board  to  issue  Preference  shares  and  debentures  at  a  higher 
interest  than  the  money  might  possibly  have  been  obtained  al.  By  doing 
this  we  were  able  to  issue  them  at  a  premium,  and  this  has  enabled  us 
to  put  by  a  very  large  sum  for  a  reserve  fund.  Having  made  this 
sacrifice  first,  of  writing  off' the  whole  of  the  expenses  of  the  issue  of  capital 
at  once,  and,  secondly,  by  having  secured  a  reserve  fund  by  the  issue  of 
shares,  &c,  at  a  premium,  the  Directors  thought  it  was  perfectly  light 
and  fitting  that  a  sum  of  £1.585  in  account  No.  9  should  be  paid  out 
,'f  premium?,  this  being  the  5  per  cent,  reserve  fund,  which  it  was  neces- 
sary to  put  by  apart  from  the  depreciation  fund.  The  auditors,  1  may  say. 
fully  concur  in  this  view,  and  having  given  you  this  explanation,  I  am 
sure  you  will  uphold  us  for  having  done  quite  right  in  this  matter.  This 
depreciation  reserve  fund — for  there  are  really  two.  although  they  go 
mil  i  different  names  by  Act  of  Parliament  is  net  idle,  because  the  bulk 
of  the  money  is  invested  and  bears  interest,  which  gees  to  assist  the  divi- 
dend of  the  ordinary  shareholders,  These  combined  fund,  consist  of 
£40,000  odd  invested  in  consols  purchased  al  an  average  price  Of  £98A  i 
and  also  nl  a  sum  of  £l.'i.'.'.0i)  in\e  led  in  Metropolitan  Two  and 
a  Half  per  Cent.  Consolidated  Stock,  which  was  purchased  nt  Old;. 
The  actual  value  of  these  fund-  represents,  in  round  figures,  aboul  £56,000 

al   COSt,  bul   owing  to  the  rise  inCoUBobi  the  value  if    sold  would  be  greater. 

To  'In  has  to  be  added  the  balance  of  premiums  on  the  lasl  issue 
of  debenture  stork,  and  other  Bums,  which  make  a  total  of,  alto 
aboul  £90,000.  I  trusl  therefore,  thai  wo  arc  in  a  rerj  afe  position 
Foi  the  future,  as  our  income  is  likelj  to  be  lufficienl  to  meet  all  require 
ments  without  trenohing  on  thi  fund,  oi  onlj  to  a  nominal  extent  from 
time  i  i  timi  ,  I  think  yi  u  will  agree  thai  the  rapid  extension  ol  the  Com 
pany'    bu  inea    shows  thai  the  public  is  satisfied  with  out  efforts,    Wears 

llo\\      |ll     I     ol  el     .'",(    yr.lt         ,,|,|.    of     Wlliell     lit     lllOlllllS    Wl'l ■■   e       .11  lb      Ol 

in  gettini    thing     ready,     1  think  thai    thi    photograph    which  you  have 
n  the  importance  of  the  work  with  which  we  have  had  to  deal. 
One  trouble  we  have  had  to  contend  with  ha  indensing  plant, 

li    hould   have  been  ready  long  ago,  and  was  ready,  bul  when  the  pumps 
et  to  work   il  wa    found    thai   ifie    trainers  ohoked  very  rapidly. 
Thi    was  due  to  the  watei   in  the!  Thames    being   full   of   leaves  nod 

It     wi        in     niil.ie  een     difficulty!    but     is    innv    brine     met      by 
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special  machinery,  which  will  continue  to  clear  the  strainers  BO  as 
take  the  leaven  away  anil  Allow  the  water  to  pass.  The  detailed 
drawings  are  practically  finished  now,  and  in  a  very  short  time  we  trust 
to  have  it  in  position.  This  will  he  of  great  advantage  in  lightening 
the  coal  bill,  and  in  decreasing  the  amount  of  steam  that  naturally  comes 
from  works  when  you  have  no  condensing  plant.  I  think  that,  as  regards 
the  public  lighting,  equal  satisfaction  must  he  felt,  for  the  reason  that  the 
gas  lampposts  throughout  the  main  thoroughfares  were  removed  soon 
after  our  last  meeting.  I  then  told  you  that  they  were  about  to  be 
removed,  and  that  has  been  done,  and  no  one  has  ever  criticised  the  light- 
ing of  the  City  without  an  expression  of  opinion  complimentary  to  us.  It 
will  give  you  a  notion  of  how  it  has  worked  when  I  tell  you  that  the  total 
number  of  breakdowns  has  been  only  six.  I  do  not  mean  throughout  the 
City,  hut  here  ami  there  a  lamp  at  a  time,  no  street  having  been  thrown 
into  darkness,  and  the  total  extinctions  being  under  three  hours.  The 
number  of  lamp  hours  is  considerably  over  2.000,000,  and  the  percentage  of 
lamps  extinguished  has  been  0067.  That  is  exceedingly  nominal.  The 
private  lighting  has  also  been  very  satisfactory,  notwithstanding  the  number 
of  difficulties  with  which  we  have  had  to  contend,  for  the  total  extinction 
has  been  only  0012  per  cent,  of  lighting  hours,  which  is  very  small  indeed, 
Our  engineer  has  suggested  to  the  Board  a  method  of  giviug  discounts 
whereby  the  small  consumer  will  be  reached.  The  difficulty  we  have 
always  had  has  been  that  the  discounts  have  been  given,  as  is  done  in 
commerce,  to  large  people — the  wealthy  people — and  the  small  people 
have  got  nothing  or  only  a  very  little.  We  have  now  found  a  very  easy, 
convenient,  and  fair  method  of  giving  discounts  to  everyone.  It  has 
been  devised  by  Mr.  Bailey,  and  I  hope  it  will  give  satisfaction  to  every 
one  in  the  City.  We  are  still  waiting,  but  we  hope  soon  to  receive 
an  order  from  the  City  authorities  to  light  the  lesser  streets.  The 
delay  in  giving  this  order  is  due  to  many  reasons— to  no  fault  of  this 
Company,  but  to  various  experiments  which  have  been  tried  in  order 
to  obtain  a  satisfactory  system.  We  are  now,  however,  urging  the  authori- 
ties to  settle  on  some  principle  for  lighting  the  minor  streets,  and  we 
hope  that  in  a  short  time  it  will  be  a  settled  matter,  and  will  no 
longer  appear  as  a  promised  order  in  future  reports.  There  is  one 
point  of  great  inifortance  to  us,  although  it  may  appear  a  very  small 
matter.  Next  door  to  our  works,  in  which  a  very  large  sum  of  money  is 
sunk,  there  existed  an  enormous  oil  store.  If  this  had  caught  fire  no  doubt 
our  works  would  have  been  in  jeopardy  of  being  destroyed,  and  it  was  a 
serious  danger  not  only  to  our  own  property,  but  also  to  the  citizens  at 
large,  owing  to  the  fact  that  at  any  moment  the  supply  of  electricity  to 
the  City  might  have  been  stopped.  In  face  of  this  the  Hoard  decided 
that  there  was  no  other,  course  open  to  them  but  to  purchase  these 
works  if  they  could  do  so  on  reasonable  terms.  We  have  been  enabled 
to  do  this,  the  price  paid  being  a  very  lair  one,  and  not  at  all  un- 
reasonable, as  is  so  often  the  case,  and  the  oil  store  has  now  dis- 
appeared. These  works  are  not  an  imaginary  advantage  to  us,  for, 
apart  from  removing  this  great  danger,  the  land  running  alongside 
of  our  own  will  enable*  us  to  put  up  such  offices  as  may  be  required 
to  supplement  our  present  offices,  stores,  workshops,  or  anything  that  may 
be  found  desirable,  and  we  shall  thus  save  a  considerable  sum  which  we 
should  otherwise  have  had  to  pay  for  renting  places  elsewhere.  There 
is,  therefore,  that  advantage,  quite  apart  from  the  question  of  the  safety 
of  our  concern.  I  daresay  you  are  aware  (although  lime  moves  so  quickly 
now  that  one  is  apt  to  forget  what  took  place  a  few  months  ago) 
that  we  gave  a  dinner  to  the  Lord  Mayor  and  a  large  number  of  gentlemen 
connected  with  the  electrical  science  and  industry.  That  dinner  was  cooked 
entirely  by  electricity,  the  intention  being  to  show  that  cooking  by  elec- 
tricity was  quite  practical.  We  showed  that,  and  also  drew  great  atten- 
tion to  this  Company  in  this  way.  and  I  trust  that  the  expenditure  in  con- 
nection with  it  has  been  successful,  although  you  will  understand  that  it  is 
difficult  to  trace  how:  many  pounds  have  come  to  us  owing  to  this  dinner. 
On  the  whole,  we  feel  convinced  that  it  was  a  benefit  to  us.  The  whole  of 
our  boilers  at  the  station,  with  one  or  two  exceptions,  are  fitted  with  auto- 
matic stokers,  which  enables  small  coal  to  be  used,  and  this  is  an  economy 
in  point  of  money,  and  also  abates  the  smoke  nuisance.  Since  this  has  been 
done  we  have  not  been  troubled  with  complaints  about  the  smoke  nuisance. 
I  think  you  will  find  that  we  are  a  pattern  company  as  compared  with  many 
of  the  factories  around  which  have  not  these  various  appliances.  When  you 
eons'.  Ut  that  we  have  running  machinery  there  requiring  thousands  i  >f  horse- 
power, you  will  see  that  we  have  to  consume  an  immense  quantity  of  coal, 
but,  nevertheless,  the  smoke  from  these  chimneys  is  very  small.  I  may 
tell  you  for  your  information  that  we  have  now  plant  in  position  for,  in 
round  numbers,  121,000  8-c.p.  lamps,  and  on  order  120,000  8-c.p.  lamps. 
These  figures  may  not  seem  to  tally  with  other  figures  showing  the  number 
connected,  but  we  have  never  had  so  many  as  80  per  cent,  of  our  lamps 
lighted  at  any  one  time.  We  have  got  connected  now  157,000  lamps,  so 
that  we  have  an  ample  margin.  It  is  rather  misleading,  perhaps,  to 
state  the  length  of  cables  in  one  way,  so  my  figures  must  be  dissected. 
The  total  length  of  trenches  now  in  use  is  63'1  miles,  and  the  total 
length  of  the  cables  laid  6181  miles.  The  total  length  of  high  tension 
laid  is  HOt  miles,  and  the  total  length  of  low- tension  distributors 
about  48  miles,  which  you  might  probably  put  into  more  ordinary 
language  to  the  general  public  by  saving  40  miles  of  house  frontage.  That 
gives  you  roughly  an  idea  of  the  state  of  the  Company  as  regards  the 
mains  at  the  present  time.  If  you  will  allow  me,  I  will  give  now  a  few 
technical  figures,  not  so  much  for  your  interest  here,  but  it  may  interest  a 
great  many  who  arc  working  with  us  outside.  We  have  metered  to  the 
31st  of  December  last  for  private  lighting  1,532,396  units,  anil  for  public 
lighting  very  nearly  1,000,000  of  units.  There  are  over  73,000  unit  -  which 
hjive  been  used  on  the  works  in  connection  with  private  lighting,  but  this 
will  lie  very  mudi  less  in  future,  when  all  the  testings  are  completed- 
Together  these  figures  make  a  total  of  2,602,217  units,  against  1,741,099 
units  for  1893.  The  ratio  of  generation  and  distribution  to  receipts  for 
1894  was  46  per  cent.,  but  by   estimation  (for  I  cannot  guarantee  these 


figures  to   1  per  cent.',  as  compared  with  64*2  per  cent,  lor  11193.     This 

show   conclusively  how  working  expenses  go  down  as  the  outpul  b mei 

greater.  On  the  other  hand,  as  our  machinery  increases,  the  money 
put  aside  for  depreciation  and  reserve  must  necessarily  increase,  and, 
therefore,  you  must  not  expect  that  if  we  keep  on  obtaining  a  larger 
output  year  after  year  it  will  be  all  profit,  These  figures  show  that 
we  have  improved  every  year,  and  1  trust  we  shall  continue  to  do  so. 
By  the  revenue  account  on  page  2  of  the  report  you  will  see  that 
50-27  per'  cent,  of  the  total  revenue  may  be  taken  as  profit  for  1894, 
i  whereas  in  1893  the  figures  were  40T1  per  cent.  These  figures,  again, 
are  better  for  private  lighting  if  taken  by  itself,  and  1  thought  it 
was  fair  that  you  should  see  the  figures  taken  en  bloc,  and  as  years  go  orr 
we  shall  be  able  to  make  a  better  comparison.  This  has  been  only  two 
years'  working.  The  proportion  of  profit  for  1894  has  been  roughly  a  little 
over  lOper  cent,  more  than  in  1893.  As  for  our  coal  consumption,  it  stands 
;  for  the  average  of  the  year  at  ljd.  per  urrit,  but  if  taken  at  he  best  of  the 
year — which  is  about  now  and  the  last  month — it  is  considerably  under 
lib,  and  it  will  be  under  Id.  for  the  whole  year.  That,  however,  is  no 
great  thing,  for  we  ought  to  work  at  under  Id.  per  unit.  1  think  that  wo 
are  doing  quite  as  well  as  others.  Our  statutory  price  is  8d.  per  unit, 
!  but  this  is  reduced  by  discounts,  &c,  to  7'7d.  per  unit.  The  8-c.p. 
(lamp  in  1893  earned  somewhere  between  13s.  and  13s.  6d.  per  annum, 
but  we  calculated  roughly  from  12s.  to  13s.  to  be  on  the  safe  side. 
The  total  number  of  lamps  at  the  present  moment  being  supplied  are 
144,086,  we  have  still  7,157  to  connect,  and  applications  are  coming  in 
very  satisfactorily,  averaging,  taking  one  month  with  another,  practically 
1,000  per  week.  I  hope  that  may  continue  for  many  years,  although  no  one  can 
forecast  the  future.  We  have  still  the  power  to  issue  £100,000  of  deben- 
ture stock,  and  this  will  be  required  to  continue  the  extension  of  your 
works.  We  had  the  power  to  issue  £400,000  of  stock,  but  having 
issued  £300,000,  redeemable,  at  the  option  of  the  Company,  after  the  year 
1910,  at  £125  per  cent.,  we  have  come  to  a  standstill  unless  you  sanction 
the  issue  of  the  £100,000  that  remains,  and  I  shall  ask  you  by-and-by  to 
do  so.  That  will  complete  the  £400,000.  Two  of  my  colleagues,  Mr.  Edward 
Lucas  and  Col.  Martindale,  retire  by  rotation,  but  being  eligible,  they  offer 
themselves  for  re-election,  aud  I  trust  that  by-and-by  you  will  do  them 
the  honour  to  re-appoint  them  to  represent  you.  With  regard  to  the 
staff,  I  can  only  say  what  I  have  said  before — that  in  every  way  they 
have  done  their  best  to  please  the  Board  and  to  earn  your  gratitude, 
and  our  thanks  are  greatly  due  to  their  energies  for  the  success  we  have 
had  in  the  past.     I  now  conclude  by  proposing  the  following  resolution: — 

"Thnl  the  Directors'  report  and  statement  of  the  m mts  for  tht  year. 

ended  December-Si,  1894,  with  the  appropriation)  of  the  reserve  and  depre- 
ciation fwnds  as  proposed,  be  and  the  sa/nu  art  lu  rcby  rect  ived  and  adopted.'* 
Mr.  JOSEPH  BEVAN  BRAITHWA1TL,  .Tun.  :  I  have  great  pleasure 
,  in  seconding  the  report,  because  on  this  occasion  we  have  come  to  the  point 
i  which  some  of  us  have  always  been  confident  we  should  come  to,  and  we 
;  are  in  a  position  to  declare  a  dividend  orr  the  Ordinary  shares  of  the  Com- 
'  pany.     As  some  of  you  who  are  old  shareholders  of  the  Company  may 
.  remember,  those  of  us  who  put  our  money  into  this  concern  at  the  end 
•  of  1890  and  the  beginning  of  1891  were  rather  laughed  at,  and  were  told 
that  the  idea  of  making  electric  lighting  pay  in  the  City  of  London  was 
,  ridiculous,  and  that  within  two  years — they  were  kind  enough  to  give  us 
j  as  lorrg  as  that — our  cables  would  be  pulled  up,  the  whole  of  our  capital 
would    be    gone,   and    that   our    Company    would    have    to    liquidate. 
Some   of   us,   however,  took    a    different    view,   aud    thought   that    the 
I  City   of   London    presented   exceptional   advantages  for  a   well-managed 
:  electric     lighting    company.      Experience    has     shown    us    that    so    far 
from  our   light   in   the   City    earning    less   revenue   per    lamp    than    in 
other  parts  of  the  metropolis,  it  is  a  trifle  ahead.     Irr  addition  to  that  we 
have  a  field  which  is  urrique  it  its  character,  as  the  City  may,  I  think,  with- 
out egotism  on  our  part  who  live  in  the  City,  be  described  as  the  wealthiest 
in  the  world.     We,  therefore,  have  a  class  of  customers  to  deal  with  in  the 
City  to  whom  a  question  of  a  few  pounds  more  or  less  irr  their  lighting  bills 
is  of  no  moment  whatever  compared  with  the  question  of  comfort  and  con- 
venience. I  think  we  may,  therefore,  fairly  congratulate  ourselves  at  this 
meeting,  because,  with  the  comparatively  small  number  of  lamps  we  had 
at  the  beginning  of  1894- about  65,000 — we  have  not  only  earned  our 
Debenture  and  Preference  interest,  but  also  a  first  dividend  of  5  per  cent, 
on  ourOrdiuary  shares.   You  will  naturally  ask,  What  are  the  prospects  for 
the    future  1    because   you    did     not    go    into    this    thing    for    a    returrr 
of  5   per   cent.     Well,   I   think    I  may   say  that    the  prospects  for  the 
future  are  very  satisfactory.     We  have  at   this  moment  144,000  lamps 
connected  to  our  mains,  as  against  65,000  at  this  time  last  year.    If  65,000 
lamps  will  earn  all  our  debenture  and   Preference  interest   I   leave  you  to 
figure  out   what  prospects  there  are  for  the  Ordinary  dividend  when  we 
commence  this  year  with  144,000  lamps.  That,  however,  would  be  unsatis- 
factory if   the   indications  were   that  we   had   come  to  the  end  of  our 
demands,  because,  as  those   who   have    been    in    the  Company   from  the 
beginning  are  aware,  we  have  always  laid   our  plans  with   the  idea  of  ulti- 
mately having  a  demand  in  the  City  of  something   like   400,000  8-c.p. 
lamps.     You  are  entitled  to  ask  if  there  is  any  prospect  of  those  figures 
being  realised.     The  region  of   prophecy  is  one  into  which  it   is  not  wise 
to  enter,  and  all  I  can  say  is  that  up  to  the  present  time  the  applications 

for  lamps  continue  to  come  in  as  well  as  ever  in   the  history  of  the  C - 

pany.  Although  we  have  applications  now  for-  over  150,000  lamp-,  we 
are  still  receiving  them  at  the  average  rate  of  1.000  lamps  per  week,  which  is 
about  as  rapid  as  we  care  to  have  them.  If  we  add  only  50.000  lamps  a 
year  to  our  mains,  we  shall  be  perfectly  satisfied,  As  to  the  position  of  the 
Ordinary  shareholders,  I  think  that  the  Chairman  has  brought  out   two 

points  exceedingly  satisfactory  to  them,     i is  that  the  item  of  expenses 

for  our  issue  of  capital,  amounting  to  £19,000,  has  been  wiped  out,  and 
therefore  do  longer  stand-  against  the  I  Irdiuary  shareholder  in  the  balance 
.sheet.     In  the  second  place,  owing  to  their  forbearance  and  willingness 
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to  put  this  Company  on  a  thoroughly  sound  financial  hasis — owing  to 
their  having  allowed  us  to  issue  our  Preference  shares  and  Debenture 
Stock  at  rather  a  high  rate  of  interest — we  have  been  able  to  accu- 
mulate for  the  Ordinary  shareholders,  after  wiping  out  this  £19,000, 
a  reserve  fund  of  about  £90,000.  All  that  goes  to  strengthen  the 
position  of  the  Ordinary  shareholders,  and  I  think  I  may  venture  to 
say  that,  should  nothing  unforeseen  occur  to  prevent  it,  that  reserve 
fund  is  likely  to  remain  intact.  What  I  mean  by  that  is  that  the 
revenue  for  the  present  year  will  enable  us  to  pay  a  good  dividend  on 
the  Ordinary  shares,  and  at  the  same  time  to  meet  all  proper  charges  in 
maintaining  our  plant,  and  provide  for  the  statutory  depreciation  in  our 
machinery  all  out  of  revenue.  I  look  to  seeing  the  reserve  fund  steadily 
increase,  in  fact.  I  do  not  think  there  is  any  other  point  on  which  I  need 
detain  the  shareholders.  Our  undertaking  has  now  got  out  of  its  infancy, 
and  I  hope  has  entered  on  a  very  healthy  and  vigorous  youth,  which  I  trust 
will  be  followed  by  a  hale  and  hearty  middle  age.  I  congratulate  those  wh» 
put  their  money  into  it  at  a  time  when  it  seemed  a  risky  and  plucky  thing 
to  do,  that  they  have  conferred  a  great  benefit,  on  the  City  of  London,  and 
I  hope  with  no  ultimate  injury  to  their  own  pockets. 
A  discussion  followed,  in  the  course  of  which 

Mr.  SYDNEY  MORSE  referred  to  the  recent  explosions,  particularly 
the  one  on  Soutlrwark  Bridge.  Being  interested  in  electric  lighting  gene- 
rally, he  found  there  was  an  idea  prevailing  that  the  explosions  were  solely 
caused  by  the  electric  light  company's  mains.  He  was  informed  that  the 
Southwark  Bridge  explosion  was  caused  by  something  other  than  elec- 
tricity, and  that  it  damaged  the  Company's  work,  and  the  question  ho 
desired  to  put  was  whether  the  Company  had  taken  any  step  to  bring 
home  to  the  gas  company  their  responsibility  for  these  explosions 

The  CHAIRMAN,  in  reply,  said  :  I  have  much  pleasure  in  answering 
the  questions  I  have  been  asked.  In  my  opening  remarks  I  did  not  put 
before  you  the  position  of  the  Company  in  quite  as  liberal  a  spirit  as  did 
my  friend  and  colleague  Mr.  Braithwaite,  because  I  did  not  feel  that  I  was 
entitled  to  do  so  ;  but  I  may  say  that  I  fully  share  his  views,  although 
it  is  never  wise  to  be  too  sanguine.  He  takes  a  very  hopeful  view,  and  he 
has  been  right  so  far  in  all  his  prophecies  with  respect  to  this  Company. 
and  I  only  trust  that  his  predictions  to-day  may  be  similarly  correct.  A 
gentleman  has  asked  a  question  with  respect  to  the  telephone  tubes,  but  I  can 
only  refer  him  to  the  newspapers  for  an  answer.  From  time  to  time  the 
Commissioners  consider  the  question,  but  the  mattergets  constantly  shunted. 
I  trust  that  it  will  be  settled  in  course  of  time,  but  when  you  deal  with 
public  bodies,  where  people  have  so  many  interests,  it  is  difficult  to  carry 
anything  through  with  expedition.  I  hope  that  they  will  see  the  justice  of 
our  desire  that  these  tubes,  in  which  we  have  a  certain  sum  invested, 
may  be  used  for  telephonic  purposes.  We  are  dealing  with  the  Com- 
missioners now,  and  we  have  made  exceedingly  liberal  offers.  In  a  private 
business,  if  I  were  the  Commissioners,  I  should  be  only  too  pleased  to 
accept  the  offer  made  by  the  Company.  With  reference  to  the  question 
raised  by  Mr.  Morse,  the  various  explosions  are  still  under  discussion 
and  consideration  by  the  Board  of  Trade,  and  I  do  not  think  it  would  be 
right  for  us  to  analyse  what  may  be  done  until  we  know  what  is  to  be 
done.  As  far  as  we  are  concerned,  we  are  doing  our  best  to  avoid  the  possi- 
bility of  sucli  explosions  occuning  in  the  City.  It  is  perfectly  true  that 
the  gas  company,  in  having  been  given  a  monopoly  to  put  pipes  down 
throughout  London,  have  taken  French  licence  and  occupy  the  whole  of  the 
soil  with  their  gas.  Some  suppose  that  in  consequence  of  the  wood  pave- 
ment and  the  asphalt,  the  gas  that  used  to  escape  and  poison  Londoners  is 
now  kept  underground,  and  will  naturally  find  its  way  into  any 
empty  space ;  but,  whatever  the  cause,  the  gas  companies  have 
on  all  occasions  met  us  very  fairly,  and  I  do  not  think  that, 
under  existing  circumstances,  it  would  be  fair  to  say  anything  against 
them,  although  we  are  rivals.  Before  long  the  Board  of  Trade  will 
probably  issue  rules,  or  some  kind  of  report,  which  will  place  us  light 
in  regard  to  explosions  in  the  future.  It  has  been  from  time  to  time 
stated — I  do  not  say  by  the  gas  companies — that  where  the  conductors 
are  insulated,  electricity  gives  oil'  certain  gases  which  explode.  This  idea 
has  been  up8et,  however,  on  many  occasions  by  explosions  occurring  in 
those  conduits  where  no  bitumen  existed  at  all,  and  where  the  copper 
was  naked.  In  regard  to  the  Southwark  Bridge  explosion,  I  may 
m\  it  onoe  that  it  had  nothing  to  do  with  the  electric  mains 
at  all.  With  respect  to  the  contract  for  the  lesser  streets,  there  is  a 
certain   annual   Bum   provided   in    the  contracts  with  the  City  authorities. 

and  as  8 i  an  liny  make  up  their  minds  how  they  will  light  these  streets  it 

will  be  our  business  to  carry  out  the  work,  and  the  Boorier  the  better. 

We    an-    urging    them    as    far   as   possible    to   do   BO.     'I'll nil  i.  I    [or 

the   public    lighting    ta    all    one  contract,   but  it   is  divided   into   two 

pari     and  the  sec 1  pari  Eor  the  minor  streets  is  t"  be  done  when  the 

Commia  ionei  of  Sewers  decide  (in-  method  of  electrical  lighting,  As 
regard  the  que  tion  ,,t  a  i  poi  unit,  the  gentleman  whq  a-ked  that 
question  appeal  to  have  an  idea  thai  the  foci  "t  giving  di  counts  hows 
that  we  are  lowering  the  price  per  unit,  but  thai  dues  n.  t  follow.  There  are 
a  large  number  of  buildings  we  are  lighting ;  for  intone,  the  Inner  and 
Middle  Temples,  where  there  are  manj  thou   ind   lamps,  and  places  like 

Cannon-street  Station,  and  then  h ther 

would  put  up  their  own  plant  if  we  did  not 

■  1 1  ■  i  ■     them  al   t  reasont  ble  r  ii  e  i  a  I profil  you 

[ways  do  the   rei lei     il    ■    lowei    price.     II    i    generally  taken 

that    v  -  iwed  to  treal   customers  on  d  ,.  the 

only  way  in  whii  h  we  can  treat  th  [i 

b  enabled  to  take  over  'it.  mei  i,  who 

otherwise  would  nol  come  mi"  tin     )  tern,  who  give  us  a  profit,  and 

wliu,  by  emploj  i..  led  n    then  basei  ten!    for  their 

own  businesses,  Be  then  pul  the  motion,  and  it  was  carried  unanimously. 
II,.  an.  i  n  n.i .  propo  ed 

"  That  th.  following  dividends  for  ih,  I,,, if  uear  ""/,,/  December  SI,  1894, 
/„  and  are  ht 


6s.  per  share,  making,   villi  tin   interim  dividend  of  6s.  pir  shari  paid  on 
July  19,  1894,  tin  /""  dividend  of  G per  •■■  nt.  pi  r  annum  for  tlu  year,     <>u 

th,    Chih/miiii'.*  Ihil  iituri/  short  stilt    sum  nf  ,'s.  per  sliiirt.       That  tin  rtsjditre 

dividends  be  paid  en   February  .'S.  1895." 

Mr.  EDWARD  LUCAS  seconded  the  motion,  which  was  unanimously 
carried. 

The  retiring  Directors  and  auditors  were  afterwards  reelected. 

The  CHAIRMAN  next  proposed 

"  That  the  Directo  S  be  and  arc  h-rebi/  authorised  to  ism  :  the  n  maining 
one  hundred  thousand  pounds  (£100,000)  of  the  Company's  Vcbenlurc  Stock, 
subject  to  the  terms  and  conditions  ofQa  Deed  of  Trust,  dated  February  .''•", 
1S94-" 

Mr.  F.  W.  REYNOLDS  seconded  the  resolution,  and  it  was  unanimously 
agreed  to. 

On  the  motion  of  Mr.  WANCKE,  seconded  by  Mr.  .1.  REILLY,  a  vote 
of  thanks  was  passed  to  the  Chairman,  Directors  and  staff. 

The  CHAIRMAN,  in  reply,  expressed  a  hope  that  in  the  future  they 
would  meet  on  as  amicable  terms  as  on  the  present  occasion,  and  that  he 
might  have  as  good  news  to  lay  before  them. 

The  proceedings  then  terminated. 


Notting  Hill  Electric  Lighting  Company  (Limited). 

The  eighth  ordinary  general  meeting  of  this  Company  was  held  on  Tues- 
day, at  the  registered  offices,  Bulmer-place,  High-street,  Notting  Hill, 
1'rof.  Wm.  Crookes,  F.R.S.  (Chairman),  presiding. 

The  SECRETARY  (Mr.  R.  G.  Rawkins)  read  the  notice  calling  the 
meeting. 

The  CHAIRMAN  :  It  gives  me  great  pleasure  to  have  this  opportunity 
of  congratulating  you  on  the  continued  success  of  our  Company.  Although 
we  are  not  making  quite  such  rapid  strides  as  are  some  of  the  electric 
lighting  companies,  there  is  satisfaction  in  knowing  that  our  progress, 
though  slow,  is  certainly  sure.  I  think  it  will  lie  best  for  lne  to  follow  my 
usual  plan  of  going  through  the  accounts  which  have  been  put  before  you 
for  confirmation.  A'o.  1  Account.  The  only  alteration  in  this  account  since 
last  year  is  that  the  issue  of  Preference  shares  has  increased  by  441.  Since 
the  end  of  the  year,  however,  a  further  450  of  these  shares  have  been 
allotted,  leaving  the  unissued  share  capital  at  the  present  time  at  £12.610. 
No.  2  Account.  This  account  shows  that  we  have  not- yet  commenced  to 
exercise  our  powers  of  borrowing,  which  extend  to  £50,000.  No.  : 
(Capital)  Account.  The  amount  spent  on  this  accouut  during  the  year 
amounted  to  £5,032.  Is.  7d.,  but  notwithstanding  this  fact  the  total 
expenditure  shown  is  £193.  3s.  9d.  less  than  that  which  appeared  in  the 
previous  year's  account.  The  explanation  is  that  the  sum  of  £5.205.  5s.  4d. 
in  former  accounts,  representing  the  cost  of  opposing  injunctions,  com- 
pensations, general  administration,  and  management  expenses  during 
construction  and  preliminary  expenses  to  the  first  general  allotment 
of  shares,  has  been  transferred  under  the  advice  of  the  auditor  of 
the  Board  of  Trade  to  a  suspense  account,  and  as  it  is  not  represented 
by  any  visible  assets,  it  will  be  gradually  written  off  out  of  revenue. 
A'o.  4  (Revenue)  Account.  I  think  you  will  agree  with  me  that  this  account 
must  be  considered  highly  satisfactory.  There  has  been  an  increase  in  the 
revenue  of  £793. 7s.lld., and, although  this  has  naturally  entailed  increased 
wurk,  the  expenses  for  the  same  period,  as  mentioned  in  the  Directors' 
report  have  decreased  by  £127.  2s.  8d.  The  staff  deserve  our  best  thanks 
for  the  manner  they  have  carried  out  their  duties  in  order  to  bring  about 
this  result.  The  working  expenses  have  been  now  cut  down  to  almost  the 
lowest  possible  point,  but  the  Company  has  an  efficient  and  hard-working 
staff,  and  I  think  [  may  confidently  assert  that  the  business  is  now  being 
worked  on  more  economical  lines  than  any  similar  undertaking  in  London. 
The  gross  profit  has  risen  from  £1,481  to  £2,401,  showing  an  increase  of 
nearly  70  per  cent.  This,  of  course,  is  brought  about  principally  by  the 
additional  number  of  lamps  connected  :  these  have  increased  to  the  extent 
of  3.500  during  the  year,  or  more  than  800  above  the  additions  for  the 
previous  year,  being,  in  fact,  a  larger  increase  than  during  any  12  months 
since  the'commeneenient.  As  a  large  part  of  the  additional  lamps  were 
connected  towards  the  close  of  the  year  1894,  we  shall  only  receive  the  full 
benefit  of  them  during  the  current  year.  The  amount  of  bad  debts  for  the 
m.ii  n  is  only  £5.  Its.  6d!;  this  shows  the  wisdom  of  our  policy  in  requiring 
ni  doubtful  eases.  The  Electrical  Association,  which  was  originally 
formed  bj  tin'  London  companies  with  (he  view  ,,f  taking  up  any  important 

question  seriously  affecting  the  industry  ,has,  I  regret  to  say,  I a  dissolved, 

and  the  amount  of  £43  odd  ap]  earing  in  the  revenue  entsthe 

Company's  proportion  of  the  surplus  assets.    No.  ■     \ 
This  account  requires  little  explanation  from  me,    The  account  shows  an 
e  profil   of  £1,513.  14s.  7,1.,  which  is  reduced  to  £1,243.  14s.  7d. 

,ft.i  providing  foi  tin' £300  the  Directoi     proj to  take  for  tin 

, ,, ,.   during  the  year,  instead  of  the  £1.000  to  which  thej  are  entitled. 
I    hould  like  to  take  this  opportunity  of  stating  that  the  Direotors,  have 
,,,,u    ,,, hi. lie, i  fet     on, .mini,     d  together  to  £2,510.  I  have  a  resolution 
with  i  hie  balani  e  oi  undivided  prol 

,■  well  t  ,  1,,,'ni  ion  th  ii  nearly  £1,300 
I,,,. ,.  i,,.,  ,,  ,,,;  ,  D  ,.,n  ,.i  i  in  rear's  revenue  for  repaii 
26  pei  ci  ','    -I  the  p  ■  ■  and  .Vo,  7, 

,,,  lt, ,,,,    i  i ,..  .     peak  for  them  wive  .  and  I  do  uol  t  lunk 

i,. i  .  [thei   of  them  roquiriti  Die 

a  the  auditoi    appeal    al  the  end    I  1 9.    In  addition  to  this 

mention  thai  as  they  earrj  oul  then  work  every  three  months  they 
also  supph  the  Board  with  a  quarterly  report  on  the  aocouul  I  ri  rel 
,,,    ,-,  thai    ni  lamp  earnings  are  still  verj  low, reaching  onlj  to  il 

:.  ,  |    i  imp      i  hi    '    "i"1  h  i  iwei   than  anj  of  the  other  1  ondon 
oompanii  .  ami   you  will   readllj    on, lei  tan, 1  thai    verj  few   customei 
i,,,,.  earned  a  discount,  the  lowest   rate  ol  G  per  cent,  being  allowed 
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only  when  the  earnings  per  lamp  for  the  year  reach  10s.  Con- 
sidering the  smalluess  of  the  Company's  output  the  sheer  cost  per 
uiiii  ivtlivts  the  greatest  credit  on  the  engineering  staff,  and  it  will 
compare  favouiably  with  other  London  companies,  iome  o!  which  are  send- 
ing out  nearly  twenty  times  our  number  of  units.  Towards  the  end  of  the 
year  an  important  extension  of  the  mains  was  made  from  the  Phillimore 
district,  along  Kensington-road,  throughout  Melbury-road,  and  a  part  of 
Addison-road.  This  work  was  carried  out  entirely  by  our  own  staff,  thereby 
effecting  a  considerable  saving  in  the  expense.  I  am  pleased  to  say  that, 
although  the  extension  cost  about  £3,400,  it  is  already  more  than  paying 
its  way,  besides  satisfying  several  of  the  residents  in  the  Melbury-road 
district  who  have  been  anxious  to  have  the  light  for  a  long  time  past. 
Other  small  extensions  have  been  made  during  the  year  to  connect  up 
houses  requiring  the  light,  and  in  every  ease  a  satisfactory  return  on  the 
capital  outlay  has  been  obtained.  The  total  capital  spent  on  new  mains 
during  the  "year  was  £4,083.  4s.  7d.  You  will  have  learnt  from  the 
Directors'  report  that  they  have  applied  for  powers  to  light  the  area 
adjoining  the  present  one  on  the  northern  side,  including  Uxbridge-road, 
I  .ad broke- grove,  and  many  other  streets  of  more  or  lees  importance.  The 
Board  of  Trade  has  approved  the  draft  Provisional  Order,  and  the  only  thing 
now  required  is  for  Parliament  to  pass  the  Bill  confirming  the  Order.  The 
only  streets  in  which  the  Company  undertakes  to  lay  mains  within  two  years 
from  the  date  of  the  Order  are  Archer-street,  Ladbroke-gardens,  Norland- 
square,  and  parts  of  Uxbridge-road,  Ladbroke-grove,  and  Portobello  road. 
Before  agreeing  to  this  the  Directors  took  the  precaution  of  having  these 
streets  canvassed,  aud  from  the  results  obtained  we  felt  justified  in  agree- 
ing to  this  compulsory  area.  When  these  powers  are  obtained  we  shall 
have  greater  facilities  for  supplying  current  in  the  western  or  Addison- 
load  district  of  our  present  area,  where  we  have  not  yet  been  able  to  send 
current  except  to  the  Melbury-road  end,  owing  mainly  to  the  difficulty  of 
obtaining  the  necessary  site  for  a  battery  station  and  to  the  fact  that 
Uxbridge-road,  our  only  available  approach  to  Addison-road  on  the  north, 
is  outside  our  present  area.  This  was  one  of  the  chief  reasons  we  had  for 
applying  for  additional  poweis,  and  directly  our  new  Order  comes  into 
force  we  propose  constructing  a  main  down  the  Uxbridge-road,  continuing 
it  along  the  Addison-road,  and  so  connect  it  with  the  mains  recently  laid 
in  that  neighbourhood.  By  this  means  we  hope  to  supply  a  large  number 
of  lights  without  going  to  the  expense  of  erecting  a  battery  station.  It  is 
a  matter  for  regret  that  explosions  of  gas  have  recently  taken  place  in  elec- 
tric lighting  main  culverts,  but  so  far  we  are  to  be  congratulated  on  nothing 
of  the  kind  having  occurred  iu  our  district.  The  Directors  hope  shortly  to 
have  all  their  culverts  ventilated,  thereby  preventing,  as  far  as  possible,  any 
accumulation  of  gas  in  them,  aud  a  plan  for  carrying  this  out  is  now  having 
full  consideration.  No  accident  of  any  kind  has  occurred,  and  although 
the  winter  has  been  exceptionally  severe  everything  has  progressed  satis- 
factorily, with  the  exception  of  a  little  water  recently  getting  into  our 
culverts  through  the  bursting  of  a  water-pipe.  J«o  stoppage  whatever  has 
occurred  in  the  supply  of  current  throughout  the  year  ;  in  fact,  I  believe 
the  ouly  stoppage  we  ever  had  was  the  one  which  occurred  a  year  or  two 
ago,  when  the  current  was  turned  off  for  two  hours  in  the  early  morning. 
With  this  exception  current  has  been  supplied  to  our  customers  day  and 
night  uninterruptedly  since  it  was  first  switched  on  on  May  30,  1891.  In 
conclusion  I  should  like  to  say  that  the  Directors'  first  consideration  has 
been  to  give  a  return  to  the  holders  of  the  Ordinary  share  capital,  and 
everything  that  could  properly  be  done  to  bring  about  this  result  has  been 
done.  Although  the  dividend  is  not  so  large  as  could  be  wished,  now  that 
the  dividend-earning  point  has  been  reached  there  is  every  reason  to 
believe  that  it  will  go  on  increasing,  and  the  future  increased  prosperity  of 
the  Company  seems  to  me  fully  assured.  I  now  beg  formally  to  propose  :  - 
"(1.)  That  tlt<  report  of  the  Directors  and  tin  accounts  to  December  31, 
1894,  submitted  *•■  (his  meetiny,  be,  mid  tlie  same  are,  hereby  approved  and 
adopted.  i2.i  That  •'  dividend  at  tin:  nit,  of  6  percent,  perannumfdr 
tin  half-year  in  December  SI,  1894,  '«.  mid  is  hereby,  declared  mi  tin  Ordi- 
nary Preferenct  share8jpayablefnrtlneith,ini'liin/,  nitli  tin  inti  rim  dividend 
paid  in  J nli/,  6  per  cent,  for  tin  year.  (3.)  That  a  dividend  of  3s.  per 
shan  free  of  incomt  tax  be,  and  is  ht  n  by,  declared  "»  the  Ordinary  share* 
nf  tin  Company, payable  forthwith." 

Perhaps  one  of  my  co-Directors  will  second  these  resolutions,  and  I  will 
put  them  to  the  meeting  seriatim,  unless  any  shareholder  would  like  to 
make  anv  remarks  before  1  do  so. 

Mr.  ALEXANDER  HOWDEN  seconded  the  resolutions,  which  were 
C  irried  without  discussion. 

Mr.  BURXESS,  in  proposing  the  re-election  of  the  retiring  Directors, 
Mr.  A.  E.  Franklin  and  Mr.  Francis  Radford,  said  he  begged  to  offer  his 
hearty  congratulations  to  the  Boird  in  being  able  to  pay  a  dividend  at 
that  early  stage  of  the  Company's  existence.  He  only  hoped  that  this 
sign  of  prosperity  would  be  an  encouragement  to  the  shopkeepers  along 
the  line  of  the  Company's  mains  to  use  electric  current  instead  of  gas. 

Col.  BUTTANSHAW  seconded  the  proposition,  which  was  agreed  to. 

Mr.  MATTERSON  then  moved  the  re-appointment  of  the  shareholders' 
auditors,  Messrs.  Fox,  Sissons  and  Co. 

Mr.  RRADFi  IRU  seconded,  and  the  proposal  was  adopted. 

Mr.  MATTERSON,  in  proposing  a  vote  of  thanks  to  the  Chairman, 
said  the  shareholders  were  fortunate  in  possessing  such  a  gentleman  as 
Prof.  Crookee  to  look  after  their  affairs.  He  felt  thorough  confidence  iu 
their  Chairman  and  the  other  members  of  the  Hoard,  and  he  believed  it 
was  due  to  their  great  ability  and  attention  to  the  interests  of  the 
.   that  it  wis  in  such  a  satisfactory  position. 

Col.  BUTTANSHAW  seconded,  and  the  proposition  was  unanimously 
carried. 

The-  CHAIRMAN,  in  acknowledging  the  vote  of  thank-,  said   the  Com 

pany    owed   a    great    deal    of    its    success   to   Mr.   Schultz   (engineer  and 

manager)  and   the  other  officials,  all  of  whom  worked  hard  for  the  benefit 

i   the  shareholders.     He  felt  that  he  did  not  deserve  all  that   had  been 


said  in  his  praise  ;  but  with  the  other  Directors  he  would  continue  to  do 
his  best   to  promote  the  success  of  the  Company.     The  frost    had  caused 
them    considerable   trouble,    but    they    were   now   getting   rid    of    that 
difficulty. 
The  proceedings  then  terminated. 


Telegraph  Construction  and  Maintenance  Company 
(Limited). 

The  thirty-first  ordinary  general  meeting  of  the  members  of  this  Com- 
pany was  held  at  the  offices,  38,  Old  Broad-street,  on  Tuesday,  under  the 
presidency  of  Admiral  Sir  Oe,orge  H.  Richards,  K.C.B.,  F.R.S. 

The  SOLICITOR  (Mr.  Chapman)  read  the  notice  convening  the  meet- 
ing and  the  minutes  of  the  two  previous  meetings. 

The  CHAIRMAN  :  I  am  sorry  to  see  so  small  a  meeting.  I  hop.-  Hie 
influenza  has  not  affected  you  as  it  has  some  of  us  on  this  side  of  the 
table  ;  but  I  am  very  pleased  to  meet  you.  I  daresay  that,  as  you  have 
had  the  report  in  your  hands  for  some  days,  you  will  take  it  as  read.  My 
first  duty  is  to  inform  you  of  the  death  of  one  of  our  Directors;  Mr. 
Philip  Rawson,  which  occurred  on  November  12th  last.  Mr.  Rawson  was 
one  of  our  oldest  Directors — I  think  he  was  25  years  on  the  Board  of 
this  Company,  and  he  was  held  in  high  esteem  by  all  of  us.  He  was 
always  in  his  place  and  invariably  took  a  great  interest  in  everything 
connected  with  your  affairs.  He  is  very  much  missed  by  us,  and  I  feel  sure 
that  we  shall  have  your  sympathy  with  us  at  his  death.  As  regards 
the  question  of  filling  up  the  vacancy,  I  think  it  right  to  say  a 
word  or  two.  We  have  always  looked  at  it  as  one  of  the  important  duties 
of  the  Board,  and  in  view  of  the  nature  of  this  Company  it  is  a  matter 
which  we  all  think  demands  our  deepest  consideration.  Of  course,  in 
every  company  of  this  kind,  and  in  every  mercantile  company,  the  first 
duty  is  to  get  the  best  commercial  assistance  on  its  Board.  It  has  always 
been  our  policy  to  do  that,  but  on  a  Board  of  this  kind  we  require  a  great 
deal  more  than  that.  We  have,  as  you  know,  to  carry  out  great  operations 
between  this  country  and  our  distant  Colonies,  and  between  all  parts  of  the 
world  and  this  country,  and  therefore  it  is  very  essential  for  us,  we  think, 
that  we  should  have  on  our  Board  men  who,  I  may  say,  are  of  world-wide 
reputation  and  influence — men  whose  names  command  confidence  both  at 
home  and  abroad.  If  you  will  look  down  our  report  you  will  see  that  we 
have  lately  placed  two  gentlemen  on  our  Board  who  fulfil  all  these  conditions 
in  the  very  highest  degree — I  allude  to  Sir  Robert  Herbert  and  Admiral 
Sir  Anthony  Hoskins.  As  I  said  before,  both  of  their  names  command  great 
confidence,  aud  we  think  ourselves  very  fortunate  in  having  secured  the 
assistance  of  these  geutlemen  in  your  interests,  and  in  the  interests  of  the 
Company  generally.  Now,  gentlemen,  I  will  proceed  with  the  business  of 
the  meeting.  I  think  I  may  fairly  congratulate  you  on  the  result  of  hist 
year's  working.  We  carried  out  two  rather  large  operations  last  year.  We 
laid  a  cable  for  the  Eastern  Extension  Company  up  the  China  Sea, 
between  Singapore,  Labuan,  Borneo,  and  Hong  Kong.  This  cable 
was  something  over  1,700  miles  in  length.  It  was  all  laid  in  the  early  part  of 
the  year,  and  its  manufacture,  of  course,  came  into  the  accounts  of  the  year 
before.  After  that  we  laid  a  cable  for  the  Anglo-American  Company  across 
the  Atlantic — a  cable  betw<eu  Ireland  and  Newfoundland.  That  cable  was 
something  under  2,000  miles  in  length,  and  I  believe  it  was  a  cable  of  the 
largest  capacity  that  was  ever  made.  Both  these  works  were  carried  out 
with  great  success,  and  I  may  say  that  they  were  crowded  into  half  the  year. 
We  cannot  command  times  and  seasons,  but  all  our  resources  were  taxed, 
and  all  the  skill  and  ability  of  our  staff  were  called  into  requisition.  I 
think  it  reflects  great  credit  on  them  that  the  work  was  done  so  well  and 
without  any  hitch  at  all.  Since  then  we  have  laid  some  smaller  lengths  of 
cable  for  various  foreign  Governments  and  companies.  On  the  whole  we 
are  able  to  pay  you  a  dividend  of  £2.  8s.  a  share,  including  the  interim 
dividend  paid  last  July.  Although  these  were  rather  large  works,  they 
really  do  not  take  very  long  to  describe,  and  I  do  not  know  that  1  have 
anything  further  to  say  on  that  part  of  the  subject.  The  meeting,  how- 
ever, generally  asks  or  wishes  to  know  what  our  prospects  are  for  the 
current  year,  and  very  naturally  so,  and  I  think  I  had' better  anticipate 
this  question  by  telling  you  all  1  can  about  it.  We  have  no  contracts  on 
hand,  and,  in  fact,  we  meet  this  year  with  less  work  in  progress  than  ever 
before.  I  think  it  right  to  tell  you  this  squarely  ;  but,  at  the  same  time,  it  not 
infrequently  happens,  as  it  did  last  year,  that  all  our  year's  work  conies  into  a 
half-year,  aud  the  year  is  early  yet.  We  hope,  of  course,  that  we  shall 
get  better  business,  aud  you  may,  at  all  events,  depend  that  all  the 
exertions  of  the  Directors  and  the  executive  will  be  devoted  to  that  end. 
Our  principal  work  at  present  is  in  manufacturing  certain  lengths  of  store 
cable  ready  for  work  ;  and,  taking  advantage  of  this  lull,  which  has  often 
occurred  before,  we  are  putting  our  machinery  aud  appliances  into  such  a 
state  that  we  shall  be  enabled  to  do  our  work  more  efficiently  and  more 
economically  when  it  comes.  I  do  not  know  that  I  have  anything  more  to 
say.  I  think  it  right  to  tell  you  exactly  what  our  prospects  are  ;  but  I 
think  I  should  tell  you  at  the  same  time  that  we  have  the  most  perfect 
confidence  in  the  soundness  and  the  healthy  condition  of  the  Company.  I 
hope  you  will  take  that  as  our  view.  Before  putting  the  resolution  to  you 
I  shall  be  glad  to  answer  any  question  ;  but  I  will  now  move — 

"Resolved  thai  tin  report  mid  accounts  nf  the  Directors  to  December  SI, 
1894,  submitted  to  this  meeting,  be,  and  tht  sunn  art  hereby  received  and 
adopted,  mid  tlmt  n  dividend  of  S6s.  per  share,  in  addition  in  the  lis.  per 
share  interest,  or  interim  dividend  /mid  in  J  ht  /mid  "»  all 

shares  of  tin  Company  for  the  year  ended  December  Si,  is:' ',,  and  that  such 
dividend  bt  paid  fret  ofinconu  tax." 

Mr.  GEORGE  W.CAMPBELL:  I  have  much  pleasure  in  seconding 
that. 

Mi.  CROFT  said  he  hoped  that,  as  a  very  old  member  of  the  Company, 
he  might  be  allowed  to  express  on  the  part  of  the  shareholders  the  regret 
which  they  fell  at  the  loss  sustained  by  the.  Company  in  the  death  of  Mr. 
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B  iwson.  It  was  Ins  (the  speaker's)  duly  on  t he  last  occasion  on  which  t lie 
shareholders  saw  Sir.  RawBon  on  the  other  side  of  the  table  to  put  tome 
questions  to  that  gentleman  with  respei  i  to  his  connection  with  another 
company,  which  was  very  notorious  at  that  time.  If,  in  putting  those 
questions,  he  made  use  of  any  expression  which  the  deceased  might 
possibly  have  considered  hard  or  painful,  he  could  only  express  his 
very  great  regret.  He  felt  it  his  duty,  however,  to  ask  these  ques- 
tions,  which  were  answered  by  Mr.  Rawson,  whose  connection  with 
the  company  in  question  was,  he  believed,  a  subject  of  great  regret 
and  annoyance  to  that  gentleman.  Ho  was  sure  that  the  shareholders 
would  greatly  regret  his  death.  He  was  aware  that  it  had  always  been 
the  policy  of  the  1  (hectors  of  this  Company  to  observe  judicious  reticence, 
and  on  the  part  of  the  shareholders  he  thought  that  this  was  very  good 
policy.  With  respect  to  a  commercial  company  such  as  theirs,  where 
rivalry  and  competition  were  so  great,  it  was  very  necessary  that  Directors 
should  not  disclose  more  information  than  they  thought  proper  with 
respect  to  the  operations  of  the  Company.  If  he  sat  down  withrut 
getting  an  answer  to  the  question  he  was  about  to  put  he  should  rest 
quite  satisfied,  believing  that  the  Directors,  in  their  judgment,  did  not 
think  it  a  question  which  it  was  in  the  interests  of  the  Company 
should  be  answered.  There  were,  however,  some  matters  which  were 
more  or  less  common  knowledge,  and  he  alluded  now  to  an  article 
which  appeared  a  few  days  ago  in  The  times.  The  Chairman  had 
made  no  refereuce  to  the  article,  and  he  did  not  know  whether  it 
referred  to  their  Company.  He  alluded  to  the  Pacific  cable.  The 
article  contained  the  following  passage  :  — "  Acting  under  the  resolu- 
tion of  the  Conference,  which  requested  that  the  Canadian  Govern- 
ment should  take  the  necessary  steps  to  promote  the  construction  of 
the  cable,  the  Dominion  Government  called  for  tenders  under  three  forms. 
By  the  lirst  of  these,  Forut  A,  the  cable  is  to  be  owned  and  controlled  by 
Government,  to  be  worked  under  Government  authority,  and  to  be  kept 
in  repair  by  the  contractor  for  three  years.  The  only  actual  offers  received 
are,  Mr.  Sandford  Fleming  informs  us,  according  10  this  form,  and  he  pro- 
ceeds to  state  that: — Among  the  tenders  received  is  an  offer  from  an  old- 
established  and  reliable  firm  to  lay  the  cable  on  Route  No.  1,  the  all- 
British  route  by  Fanning  Island  "  for  a  certain  sum.  He  might  be  quite 
wrong  in  asuming  that  the  ''old-established  and  reliable  firm  "  didj  not 
relate  to  this  Company,  but  he  hoped  it  did.  If  the  Chairman  saw  fit  In 
make  any  observation  with  respect  to  the  Pacific  cable,  he  was  sure  they 
would  receive  it  with  great  satisfaction  ;  but  if  he  thought  that  it  was 
not  advisable  to  say  anything,  he  was  sure  that  the  shareholders  would 
rest  contented. 

Tin-  CHAIliMAX  :  \\"c  arc  very  pleased  at  what  you  have  said  about 
Mr.  Rawson.  I  can  assure  you  that  so  far  from  that  gentleman  thinking 
anything  of  what  you  said,  he  was  the  first  man  to  say  that  he  expeeteil  it. 
You  will  remember  that  he  regretted  having  had  anything  to  do  with  the 
company  alluded  to,  by  which  he  was  a  great  loser.  Your  words,  however, 
have  been  very  pleasing  to  us.  You  alluded  to  the  Pacific  cable.  Well, 
you  know,  the  Pacific  cable  has  been  written  about  for  years.  All  I  can  say 
on  t  he  mat  ter  is  that  it  will  very  likely  be  laid  some  day,  but  at  present  it  is 
in  the  air.  Some  seven  or  eight  routes  have  been  proposed  for  this  cable, 
which  is  to  extend  about  8.000  miles,  and  to  do  all  kinds  of  things. 
But  none  of  these  routes  have  been  examined,  and  there  have  been  no 
specifications  in  regard  to  the  cables.  It  is  all  of  a  vague  kind.  No  doubt 
tendei  -  have  been  asked  for.  and  so  far  as  this  Company  is  concerned,  we 
have  said  what  we  could  do  as  far  as  possible  ;  but  we  cannot  speak  accu- 
rately. Vou  spoke  of  a  company  that  has  tendered  for  a  low  sum.  If  a 
cable  wire  advertised  to  be  laid  to  the  moon  there  would  be  contractors 
for  i>.  I  it-fore,  however,  a  contractor  can  give  a  real  tender,  he  must  have 
I'o  bious  asked,  routes  nnist  be  examined,  and  specifications  must  be 
given  for  the  .able.  It  makes  a  great  difference  whether  a  cable  goes 
a  liori  distance  between  two  points  or  a  long  distance.  You  may 
rtsl  assured  that  we  are  not  the  old-established  firm  spoken  of  in  Thi 
'Inn,    article,  but  we  are  the  oldest  Compa'nj  that  exists,  and  the  pioneer 

Companj  u ictibn  with  all  suclv  work  as  this.     Whatever  difficulties 

there  may  be,  you  may  depend  upon  this  that  this  Company  will  not 
shrink  from  any  of  them.  I  have  no  doubt,  that  when  the  time  conies  fot 
this  cable  to  be  laid  we  ought  to  stand  as  g |  a  chance  as  anyone  else,  and 

nothing    will   be  wanting   on   our   part    in    the   mailer.      He   then   put    the 

'"oiio,,  and  it  (pas  carried  unanimously,  lb-  afterwards  proposed  the 
n  '  lei  ic,  d    :,  Directoi  of  Mi.  George  W.  Campbell. 

Mr.  JAMES  I'ENDER,  .I.P..  seconded  the  resolution,  which  was  carried 
unanimously. 

(hi  the  motion  of   Mr.  GIBSON,   seconded   bj    Mr.  CltOfT,  Mr.  John 

I  • ;""1   Wr.  Patriot   V  i  ;i.     ■   ■  ere  re  ele,  ted  auditoi     bl   the  Company 

for  the  yeai    1895  at    then  ,,;,|   remuneration,   Mr.  Gibson  expressing  a 

tope  thai  thej  mighl  have  as  | 1  .,  balai ihecl   to  audit  next  time  as 

i  bey  had  had  on  i  he  on   ent  oci  u  ion. 

Ml-  CEOM   Hen    pro] I   .,  vote   oi    thank     to  the  Ohairmi 1 

Direi  toi    foi  their  <    et     i the  interests  ,,f  the  Company. 

.'    QIBSOK    in    ec ling  the  motion  observed  thai  the  Directors  were 

I I  rtftinlj  entitli  d  tn  the  be  I    Ii  no    ol    the    h  a<  b<  Idi  i     for  having 

1  ' welj  ,n  thej   bad.     He  boped   Hi  ,i    Mr,   Sliuter   nn     n  I    ib  •  m 

OWlDg  to  ill  health. 

The  iii.t ,,.,  inimouHly. 

'  HAIRMA  \  :   Weii,,:  l,  ,,  hil   i ..,   vni  |ilM  i  ( i 

ectistod    out  I  ■  ,i  to  b  ive  poui 

r '"""■■     |;'  :  '■■  '■■       !  i  "  ite  I  ought,  i  ••- 1 ,.,  |  ■  ,  ,,,    ,n  thai   bur  excel 

tSnl  Hand  in  hoe,  tor,  Mi,  Shiiter,  '.-.i.,:  b  i  bei  n  lien  a  manj  yi  a  ba 
'n'd  avei  illm      latelj      He  i     in    i   I  lit  v.  and  I 

had  hope,  l  be  would  be  pn   i  nl  to  day;  bttl  foi  thi  wcathi  r. 

1  ''"i  '    howevi  ,,   thai   we    ball  hue   i here    i    ■   i   in  i 

""'"  M  "'•"  ,l"     bo  di  i     >  ho  havi   len  wn  Mr,  SJiutei    a  woll,  would 

ti  ■  I  ire  i  ,,,  being  infoi  end  about  thi 

The  p, lilt     tl 


Edison  and  Swan  United  Electric  Light  Company 
(Limited). 

An  extraordinary  general  meeting  of  this  Company  was  held  yesterday 
at  the  Cannon-street  Hotel,  and  confirmed,  as  special  resolutions,  the 
resolutions  passed  at  the  extraordinary  general  meeting  held  on  February 
5th.     The  Earl  of  Lichfield  presided. 

The  CHAIRMAN  said  :  I  think  it  is  unnecessary  for  me  to  trouble  you 
with  many  words  to-day.  As  you  are  aware,  this  meeting  is  held  to 
confirm  certain  resolutions  which  were  passed  at  the  last  extraordinary 
general  meeting,  and  I  daresay  that  most  of  you  present  also  know  that 
the  alterations  we  are  proposing  to  make  in  the  articles  of  associa- 
tion are  in  order  to  conform  with  the  requirements  of  the  Stock 
Exchange.  We  hope  that  when  these  alterations  are  effected  the  Stock 
Exchange  will  grant  us  a  quotation  on  the  partly-paid  shares.  Whereas 
at  the  last  meeting  it  was  necessary  to' put  each  resolution  separately,  I 
am  informed  by  our  solicitor,  Mr.  Crisp,  that  to-day  the  opposite  has 
to  take  place,  and  that  we  must  put  the  whole  of  them  en  hint-.  He  then 
submitted  the  resolution  in  the  usual  way,  and  expressed  his  readiness  to 
answer  any  question. 

A  SHAREHOLDER  inquired,  with  regard  to  the  insertion  at  the  end 
of  i  lause/.  of  Article  65,  whether  the  £100,000  of  debenture  stock  that 
had  been  issued  would  form  part  of  the  £200,000  mentioned  in  the  words 
to  be  inserted. 

The  CHAIRMAN  replied  in  the  affirmative. 

Major  FLOOD  PAGE  then  seconded  the  resolution,  which  was  carried 
unanimously,  and  the  proceedings  terminated. 


Chelsea  Electricity  Supply  Company  (Limited). 

The  following  is  the  Directors'  report,  to  be  submitted  to  the  annual 
ordinary  general  meeting,  to  be  held  at  the  Central  Station,  Draycott- 
placc,  Chelsea,  London,  »S,W.,  ou  Tuesday  next,  the  5th  inst.,  at  noon  : — 

The  6,000  Six  per  Cent.  Preference  shares,  of  £5  each,  issued  in  April 
last  at  a  premium,  have  been  fully  subscribed.  The  balance  of  premiums 
on  the  Preference  shares,  after  deducting  the  expenses  of  issue,  amounts 
to  £1,339.  18s.  7d.  This  sum  has  been  applied  to  the  reduction  of  (he 
preliminary  expenses  account  in  the  general  balance-sheet,  and  a  further 
sum  of  £834.  4s.  5d.  has  been  taken  from  profits  to  extinguish  this  account. 
The  revenue  account  shows  a  credit  balance  of  £8,096.  6s.  9d.,  which,  with 
the  balance  of  £619.  4s.  3d.,  brought  forward  from  last  account,  and 
£1,339.  18s.  7d„  the  balance  of  premiums  above  referred  to,  makes  the 
total  amount  to  the  credit  of  net  revenue  account  £10,055.  9s.  7d.  After 
deducting  interest  on  debentures  £2.214,  placing  to  renewals  and  depre- 
ciation fund  £1.500,  writing  off  preliminary  expenses  £2,174.  3s.,  and 
providing  for  sundry  small  items  £175.  15s.  2d.,  there  remains  a  balance 
of  £3,991.  lis.  5d.  The  Directors  recommend  that  this  should  be  applied 
to  a  payment  of  dividends  for  the  past  year  of  6  percent,  on  the  Pre- 
ference shares,  and  of  5  per  cent,  on  the  Ordinary  shmes,  leaving  a  balance 
of  £666.  9s.  4d.  to  be  carried  forward  to  next  account: 

During  the  year  extensive  alterations,  embodying  the  latest  improve- 
ments in  the  arrangements  of  the  generating  and  distributing  plant,  have 
been  made  at  the  Company's  Ch'eyne-walk  station,  which  was  acquired  in 
1893.  This  station  is  now  in  full  work,  and  has  capacity  for  considerable 
increase  of  plant.  The  new  sub-station  in  Pavilion-road  is  also  in  complete 
working  order.  The  number  of  lamps  added  in  1894  is  6,621,  bringing  the 
total  on  December  31st  to  47,286. 

The  Six  per  Cent.  First  Mortgage  Debentures,  amounting  to  £30,000, 
i-sued  in  the  early  days  of  the  Company,  are  repayable  on  September  29, 
1895.  There  are  also  Second  Debentures  amounting  to  £6,900  outstand- 
ing, which  are  terminable  at  six  months'  notice.  To  enable  the  Directors 
to  make  provision  for  the  redemption  of  these  debentures,  and  to  provide 
capital  for  ne  essary  extensions,  a  resolution  will  be  proposed  to  the  share- 
holders for  their  sanction  extending  the  power  of  the  Directors  to  borflOW 
i  ii  ,-  money  to  such  an  extent  as  they  may  from  time  to  time  think 
expedient,  provided  that  the  amount  so  owing  at  any  one  time  does  ppl 
exceed  the  amount  of  the  subscribed  capital  of  the  Company. 

Mr.  George  V  Marten  has  been  elected  to  fill  the  vacancy  ,  a  used  by  the 
death  of  Sir  George  R.  Prescott,  subject  to  confirmation  of  the  share- 
holders,  The  retiring  Directors,  Major-Geii.  C.  E,  Webber,  CI'..,  and 
Mr,  George  \.  Marten,  are  eligible,  and  offer  themselves  for  re-election,  as 
a],,  do  the  auditors,  Messrs.  Cooper  Brothers  and  Co, 


Birmingham  Electric  Supply  Company  (Limited). 

The  following  is  the  report  ol  the  Directon  to  be  submitted  at  the 
ordinary  general  meeting  of  the  Company,  to  be  held  at  the  cilice  ,  I  "i  I  .- 
in,  i    I  a,  ii,  ne  I  in  n  i,  on  Thursday  next*  the  7th  insl ,.  at  upon;  — 

The  amount    of  net   profit,  including  the  balance  of  £409,  12s.  broighl 

forward  f i  last   year,  is  £5,(>09.  5s.  6d.     Out  of    this  the  Directors 

,,.  nun, n. I  the  payment  of  a  dividend  of  4  per  cent,,  absorbing 
£2,754.  IRs.  0,1.,  placiil  filJ602  L6s.  3d.  to  the  credit  Of  the  de 
n  i,  erve  \\u\A,  and  <  Furthei  um  of  £260  t"  the  general 
reserve  fund,  carrying  forward  ttae  balance  ol  £1,001.  lis.  9d.  to 
next   year's  account.     On  tniiki  t  appropriation1,  the  total  el 

flepreeiation      ■•■ I    fl   erve,  and  of   undivided   profits  will  iuimimi    to 

£6,864.1      :,ii    There  lis    beeua    bead]  iucrease  in  the  Company's  business 

i   ;the  pa  i  rear,  the  total  numbei  ol  L6-c.p.  lamps,  or  their  equivalent, 

refer,  •  mber  31,  L893,  ws    10,823    indon  the    tme  date  in  1894  the 

number  was  12,138.  The  addition  s!iii  e  the  eloeS  of  the  financial  yeiir  have 
the  number  up  t"  J8,F6l.    Several  motors  have  for  some  time 
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past  been  working  from  tlie  Company's  system,  and,  with  the  reduced 
scale  of  charges  for  current  used  for  this  purpose,  their  general  adoption 
is  only  a  question  of  time  as  their  convenience  and  economy  become 
known.  1 ' u i  i 1 1 uc  the  past  year  Parliament  has  continued  the  Provisional 
Order  extending  the  Company 's  operations  over Edgbaston  and  the  jewellers' 
quarter.  These  areas  should  ultimately  form  valuable  additions  to 
i  he  Company's  business.  The  capital  expenditure  during  the  year 
amounts  to  £12,674.  Is.  Id.,  and  includes  a  portion  of  the  expenditure  on 
account  of  buildings  to  complete  the  works  at  Dale  End,  the  addition  of 
new  plant  and  the  extensions  of  mains  and  services.  The  1  lircctors  have 
acquired  certain  freehold  and  leasehold  properties  in  Newhall- street  and 
Monument-lane  for  works  in  connection  with  the  new  Parliamentary  areas, 
the  cost  of  which  forms  part  of  the  capital  expenditure  of  the  year  ;  and  as 
they  hare  wade  arrangements  to  at  once  carry  out  such  portions  of  the  works 
a  may  be  necessary  to  supply  these  areas,  it  is  proposed  to  Bhortlj  call  up 
the  balance  of  unpaid  original  capital.  To  further  provide  for  the  additions 
to  the  Company's  business,  the  following  resolution  will  be  submitted  to 
the  shareholders  — viz  :  "That  the  capital  of  the  Company  be  increased  by 
£100,000.  divided  into  20,000  shares  of  £5  each  (making  the  total  nominal 
capital  £200,000*.  to  be  issued  at  such  times  and  on  such  terms  as  the 
Directors  may  from  time  to  time  think  fit."  It  is  thought  desirable  that 
a  quotation  on  the  Birmingham  Stock  Exchange  be  obtained  for  the  Com- 
pany's shares,  and  with  this  object  a  resolution  will  be  proposed  authorising 
the  Directors  to  relieve  members  of  the  Birmingham  Stock  Exchange  from 
the  operation  of  Articles  Nos.  24  and  25.  Mr.  Ceorge  S.  Albright  and  Mr. 
I ;.  II.  Johnstone  are  the  retiring  Directors,  and  are  eligible  for  re-election, 
as  are  also  the  auditors,  Messrs.  Sharp,  1 'arsons  and  Co. 


Northampton   Electric   Light  and  Power  Company 
(Limited). 

The  sixth  annual  report  of  this  Company  states  that  the  position  of  the 
<  ompany  continues  to  improve.  The  lamps  fixed  (8-c.p.  or  equivalent)  at 
the  close  of  last  year  were  5,300,  against  4,600  in  the  last  report.  The  net 
revenue  was  £662  7s.  8d.,  compared  with  £536  Is.  Id.  in  the  previous  year  ; 
whilst  the  cost  of  production  per  unit  steadily  decreases.  The  increased 
profit  lias  been  earned  notwithstanding  two  successive  reductions  in  the 
price  of  current.  The  consulting  engineers  report  that  the  plant  in  the 
generating  station  is  in  a  thoroughly  satisfactory  condition,  and  upon  their 
recommendation  the  Directors  are  of  opinion  that  for  this  year  it  will  be 
sufficient  to  carry  £100  to  the  depreciation  account.  They  recommend 
£170.  7s.  lid.  be  applied  in  payment  of  the  dividend  on  Preference  shares 
to  the  end  of  the  year  1893.  Interest  on  borrowed  capital  and  temporary 
loans  having  also  been  provided  for,  there  would  be  left  £77.  19s.  to  be 
carried  forward. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 


W.  AND  J.  ROBINSON  (LIMITED).— This  Company  was  registered  on 
February  20th.  with  a  capitil  of  £40,000  in  £5  shares,  to  acquire  the 
business  of  electrical  and  general  engineers,  carried  on  at  Bootle  by 
William  11.  and  John  L.  Robinson,  and  to  carry  on  the  business  of  elec- 
trical and  general  engineers,  electricians,  manufacturers  of  and  dealers  in 
electrical  and  scientific  apparatus,  and  the  general  business  of  an  electric 
light  company  in  all  or  any  of  its  branches.  The  subscribers  (with  one 
-hare  each)  are  : — William  H.  Robinson,  John  L.  Robinson,  William  Poul- 
son,  William  Thomas,  James  Eastham,  Alfred  Rowland,  and  William  A. 
Weightman.  The  first  Directors  are  to  be  appointed  by  the  signatories  to 
the  Memorandum  of  Association. 

TDPPERS'  ADVIRTISING  (LIMITED;.— This  Company  was  registered  on 
February  1st.  with  a  eipital  of  £2,000  in  £1  shares,!"  acquire  a  patent 
for  an  "  improved  advertising  device,"  and  to  acquire  the  business  carried  on 
by  the  Crown  Jewel  Advertising  Company,  at  Birmingham,  and  to  carry  on 
the  business  of  advertising  specialists,  gas  and  electrical  litters  and  engineers, 
.'.  .  Thomas  W.  Sett,  electrical  engineer,  has  joined  the  Board  of 
Directors 

UNIVERSAL  GGVtRNMENTS'  ARMY,  NAVY,  AND  COMMERCIAL  MANU- 
FACTURING COMPANY  ( LIMITED }. -This  Company  has  been  registered 
with  a  capital  of  £937.  10s.  in  75,000  shares  of  3d.  each,  to  erect  rolling 
mills,  forges,  factories,  4c.,  and  to  manufacture  and  deal  in  machinery, 
armour  plates,  ammunition,  dynamos  ;  and  as  engineers,  shipbuilders,  &c. 


CITY    NOTES. 


CITY  AND  SOUIH  LONDON  RMLWAY  COMPANY  ( LIMITED).  —The 
traffic  returns  of  this  Company  for  the  week  ended  February  24th  were 
£949,  as  against  £945  in  the  corresponding  period  of  1894,  being  an 
increase  of  £4.  The  total  receipts  for  the  half  year  amount  to  £7,988", 
as  against  £7,610  for  the  corresponding  period  of  1894,  an  increase  of  £378. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY  (LIMITED).— It  is 
announced  that  the  warrants  for  the  dividends  on  the  Preference  and 
Ordinary  -hares  of  this  Company  have  been  p 

ECONOMIC  STEAM  PRODUCTION.— The  prospectus  has  been  issued  of  a 
device  for  the  more  economic  use  of  fuel  in  stoking  operations.  It  is  termed 
the  "  Empire  "  Kconomic  Steam  Producer,  to  exploit  which  a  company  has 
been  formed  with  a  capital  of  £80,000  in  sbareB  of  t'l  each.  The  pro- 
spectus states  that  the  invention  is  intended  to  use  tire  large  ,piarrl  ilies  of 
waste  fuel    now  accumulated,  anil  to  profitably  employ  'he  -aim- in  the 


production  of  steam  power.  The  patents  acquired  are  Nos.  1R.136  (of 
1893),  8,949  (of  1891),  and  9,732  (of  1894).  The  e  patents  describe  a  novel 
furnace,  and  a  complete  and  scientific  apparatus  for  the  firing  of  steam 
boilers,  which  it  is  claimed  can  be  readily  applied  to  boilers  of  almost 
every  kind  without  serious  alteration  to  existing  fittings.  A  testimonial 
accompanying  the  prospectus  from  Messrs.  Andrew  Handyside  and  Co. 
(Limited  I,  states  that  a  saving  has  been  effected  by  the  use  of  this  fur  nace 
of  from  20  to  30  per  cent,,  according  to  the  coal  and  other  fuel  used.  The 
list  of  applications  was  opened  on  Wednesday  last,  and  closed  on  Thursday. 

GENERAL  HYDRAULIC  POWER  COMPANY  (LIMITED).  — At  the  13th 
annual  meeting  of  the  shareholders  of  this  Company!,  on  Wednesday,  it 
was  stated  that  the  gross  receipts  for  the  year-  show  an  increase  of  £6,335 
over  1893.  A  dividend  at  the  rate  of  6|  per  cent,  for  the  past  year  was 
declared.  The  total  length  of  mains  laid  by  the  Company  arrd  now  work- 
ing is  73J  miles,  capable  of  running  3,000  machines,  and  using  altogether 
12,C00,00"0  gallons  of  water  per  week.  It  was  decided  to  increase  the 
capital  of  the  Company  by  the  creation  of  50,000  new  -hares  of  £5  each. 

GREAT  NORTHERN  TELEGRAPH  COMPANY.  — Notice  is  given  of  the 
drawing  of  100  £100  debentures  of  1883  (Series  B),  which  will  be  paid  by 
Me  sis.  C.  J.  Hambro  and  Son,  70,  Old  Broad-street,  London,  E.G.,  on  and 
after  to-day  (March  1st). 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.-The  traffic  receipts  of 
this  railway  for  the  week  ended  24th  inst.  amounted  to  £847.  The 
amount  for  the  corresponding  week  last  year  was  £616.' 

MANCHESTER  SHIP  CANAL.— The  report  of  the  Directors  of  this  enter 
prise  for  lire  half-year  ended  Decemb:r  31st  last  records  an  increase  of  good  4 
traffic  of  £11,235  over  the  preceding  half-year,  and  air  increase  of  £5,848 
on  the  Bridgwater  undertaking.  Mr.  W.  H.  Hunter  has  been  appointed 
engineer  to  the  Company,  Sir  Leader  Williams  retaining  the  title  of  chief 
engineer,  and  continuing  to  advise  the  ('ompany  on  matters  relating  to 
engineering,  and  taking  charge  of  the  settlement  of  all  pending  disputes  in 
which  engineering  questions  are  involved. 

MERSEY  RAILWAY. — In  the  report  of  the  Directors  of  this  Company 
for  the  second  half-year  of  1894,  just  issued,  reference  is  made  to  the 
subject  of  working  the  railway  by  electricity  or  other  motive  power-.  The 
subject,  the  report  states,  is  still  receiving  the  consideration  of  the  Direc- 
tors, who  hope  by  the  date  of  the  half-yearly  meeting,  to  be  held  in  March, 
to  be  able  to  report  to  the  shareholders  on  the  subject.' 

NATIONAL  ELECTRIC  SUPPLY  COMPANY  (LIMITED l— The  report  of 
the  Directors  of  this  Company,  which  was  submitted  to  a  meeting  of 
shareholders  held  on  February  13th,  of  which  we  have  been  unable  to 
obtain  any  account,  states  that  the  business  of  the  Company  is  makitrg 
satisfactory  progress.  The  expenditure  on  capital  account  stands  at 
£64,081,  an  amount  cf  £7,883  for  preliminary  expenses  having  been 
transferred  to  the  general  balance  sheet,  in  accordance  with  the  require- 
ments of  the  Board  of  Trade  auditor.  The  whole  of  the  issue  of  £20,000 
of  debentures,  bearing  interest  at  the  rate  of  4J  per  cent,  per  annum,  has 
been  taken  up,  and  all  contracts  of  the  Company  have  been  completed  and 
paid  for.  The  income  for  1894  shows  an  increase  of  £1,433,  and  expendi- 
ture a  reduction  of  £562.  The  works'  cost  per  unit  delivered  to  the 
consumer  now  compares  favourably  with  that  of  any  company  in  the 
country  haviDg  a  similar  output,  The  demand  for  current  for  lighting 
shows  a  very  satisfactory  advance,  and  there  is  also  a  growing  demand  for 
current  for  power  and  cooking  purposes.  The  plant  and  machinery, 
which  have  been  working  satisfactorily  throughout  the  year,  are 
capable  of  supplying  double  the  number  of  lamps  at  present  connected. 
No  dividend  is  declared  on  the  Ordinary  shares  of  the  Company,  of  which 
there  is  a  total  of  £53,085  paid  up.  The  full  interest  of  4^  per  cent,  is 
paid  on  the  £20,000  Debenture  capital,  and  the  balance  of  £995.  7s.  1.1.  is 
earried  to  depreciation  account.  The  total  income  from  sale  of  current 
per  meter  at  7d.  per  unit  for  the  vear  is  £4,578.  4s.  lid.,  under  contract 
for  public  lighting  £726.  8s.  2d.,  ami  for  motive  power  £225.  8-., 
giving  a  net  total,  after  the  deduction  of  discounts,  of  £4,619.  16s.  6d. 
To  this  is  added  £156.  9s.  7d.,  rental  of  meters  and  other  apparatus  on 
consumers'  premises.  The  total  expenditure  is  £3,783.  6s.  6d.,  of  which 
£18.  lis.  8d.  is  in  respect  of  depreciation  of  plant,  machinery,  &c. 
Management  expenses  figure  for  £1,071.  12s.  3d.,  of  which  £547.  6s.  Id.  is 
for  Directors'  remuneration. 

SANITAS  COMPANY. — At  the  eighteenth  general  meeting  of  this  Coin- 
pany,  held  on  Tuesday,  Mr.  F.  H.  L.  R.  Moll,  who  presided,  announced 
that  the  business  for  the  past  year  had  been  eminently  satisfactory,  con- 
sidering the  depressed  state  of  trade  generally.  He  announced  that  it  was 
the  intention  of  the  Company  to  increase  the  number  of  goods  manufactured 
in  order  to  meet  competition,  which,  in  the  opinion  of  the  Directors,  was  not 
carried  on  on  legitimate  lines.  Mr.  C.  Kingzett,  the  Managing  Director, 
pointed  out  in  regard  to  the  slightly  decreased  dividend  that  the  Directors 
could  have  paid  the  usual  15  per  cent,,  but  that,  for  good  reasons,  it  had 
been  decided  to  write  oil'  for  patents  and  goodwill  the  sum  of  £1,875. 
With  regard  to  the  proposal  to  issue  the  balance  of  the  Company's  share 
capital  10,000  shares  ,  tin-  Directors  desired  an  expression  of  opinion  on 
the  subject  from  the  shareholders.  The  Directors  did  not  propose  to  is  lie 
the  whole  of  the  10,000,  although  they  had  the  power  to  ,1,.  so.  When  the 
shares  were  issued  they  would  be  offered  to  the  existing  shareholders 
at  par. 

STOCK  EXCHANGE  NOTICES.  -The   sio,k    Exchange  Committee    ap- 
pointed Wednesday  last  a  special    settling  day    in   the  provisional   certifi- 
.i.       I  a  furthei  issue  of  £200,000  Five  per  Cent.  Debenture  Stock  of  the 
City  of  London  Electric  Lighting  Cflmpany  (Limited  ,  and  ordered  these 
securities  to  be  quoted  in  the  Official  List. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— 
Tin-  Company's  traffic  receipts  for  the  week  ended  February  22nd,  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  Loudon 
I'latino-Bra/.iliatr  Telegraph  Company  (Limited),  were  £3,230 
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hii^vre      list. 


Last 
Divi- 
dend. 


fl,012.880 

£2,993,561 

£2,993,660 

£184.500 

130.000 

£76,000 

10,000,010 

16,000 

6.000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70.000 

£1.297,837 

£102,100 

260,000 

£320.000 

£62,700 

£95,100 

£300,000 

£200,000 

180,227 

180,042 

150.000 

£190,000 

17,000 

37,548 

£100,000 

£100,000 

11,839 

3,381 

15,609 

£249,900 

30,000 

£160,000 

88,321 

31,563 


33,129 
£171,900 
£214,800 
$1,211,000 
£166,900 


44,000 
224,850 
171,504 
484,597 
16,000 
15,000 
119,234 
1,000,000 
68,000 
£146,733 


40,000 

40,000 

£100,006 

19,000 

£30,000 

£67.400 

S..T22 

15,000 

lo.ooo 

45,000 
1 1 1 ,000 

49,900 

£160.000 
6,462 
10,080 
20,000 
69,900 


90,000 
90,000 

£125,000 
20  000 
12,139 
£20,000 
120,000 
12,846 
91,195 
20,000 
60,000 

£:>im,o<io 
16,995 
10,0110 
20,000 
87,8(0 

£150,000 
37,614 
41,098 

£30,000 


£ti:in,ooo 
7.000 

37,600 

6,296 

126,000 


Stock 
Stock 
Stock 
100 
£10 
£100 
$100 


14  0 
28  0 
6/0 


8/0 
10% 
1/8 
10% 
41% 

2/0 


£10 
Block 

£10 


6% 
12  6 
6/0 
6% 
*% 
4/0 
25/0 
6/0 


10/0 
2?d. 


3/4 
S)% 

1/0 
6% 


TELECRAPHS. 
Anglo-American    

Do.      Preferred 

Do.       Deferred    

African  Direct  Teleg.  4%  Deb.  (Reg.  A  Bearer). . . 
Brazilian  Submarine  

Do.      6  per  Cent.  Bonds  (2nd  Series,  1906)  . . . 

Commercial  Cable  Capital  Stock    

Cuba  Submarine   

Do.      Preference  10  per  Cent 

Direct  Spanigh  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4(%  Debentures  of  £50  each 

Direct  United  States  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    ... 

1      Do.      5  per  Cent.  Debentures,  1899 

Eastern  Extension  

Do.      4  per  Cent.  Debenture  Stock 

•  Do.  6  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900  . . 
•Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 
'      Do.      4%  Mortgage  Debentures,  1909  (regd.)  . 

Do.      4"/  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1S83  Issue 

Indo-European  

London  Platino-  Brazilian     

Do.      6  per  Cent.  Debentures 
Pacitlc  European  Tel.4%  Gt 

Reuter's  

(ubmarine  Cahles  Trust  6  per  Cent 

West  African  Telegraph    

Do.      6  per  Cent.  Debentures  (red.) 

West  Coast  of  America 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      6  per  Cent.  Cumulative  Preferred 

Do.      6  per  Cent.  Deferred 

>      Do.      6  percent.  Debs.,  Series  "  A"  1910    .. 

'      Do.      6%  Mort.  Debs.,  Series  "B"  1910 

'Western  Union  7%  1st  Mort.  (Building)  Bonds  . . . 
1      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


.Debs."  Red"  1942 


TELEPHONES. 
Chili  Telephone  (fully  paid) 

Consolidated  Telephone  Const.  A  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid). . . 
National       - -.- 

Do.      6  per  Cent.  Cumulative  1st  Pref.     ... 

Do.      6%  Cumulative  2nd  Pref.  (fully  paid) 

Do.      6%  Non-Cumulative  3rd  Pref 

1      Do.      Debenture  Stock,  4J%  (red.) 

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red). . . 


Previous 

Week's  Price, 

Feb.  20. 


8/0 


10/0 


10/0 


■ . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.      67  Cumulative  Pref.  (fully  paid)   

Do.     5    Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

1)0.      6  per  Cent.  Debentures,  1900 

Hnu  o-t<>  House  Electric 

Koi'Siligton  ,V  Knightshrldge  El.  Light  (fully  paid) 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply _ 

Metropolitan  Electric  Supply  (fully  paid)  

'      Do.      4(2  Debs 

Notting  Hill  Electric    

Bt  James  and  Pall  Mall    xd 

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &o.,  COMPANIES. 
Brush  Electrical  Engineering 

Do.      6  per  Cent.  Pref.  Non-Cumulative  

■     Do.     it  per  Cent.  Debenture* 

Crompton  and  Co.,  7  per  Cent.  Cumulative  Pref 

Edison  and  Swan  United  

Electric  and  General  Invest.  Ordinary  (£1  paid)  . 
Electric  Construction 

Do.      7  per  Cent.  Cumulative    Pref 

Elmore's  Patent  t'opper  Depositing      

Fowler- Waring  I  'allies  (fully  paid) 

India  Rubber,  Gutta  Perch*,,  Ac,  Works  

Do.      <j  per  Cent.  Debentures,  1896  

International  Okonlte  Ordinary 

Do.     8  per  Cent.  Preference 

Ifnnoheatei  Edison  3«ru  "  a  "MSI  f».  paid) 

Telegraph  Copetruotlon  »nd  Maintenance 

Do.     6  im'i  Cent  Bond* 

Woodhouse  ami  Uawsoi Imary  (CI  16s.  paid). 

|i.         Preference  (fully  paid) 

\V.    I '.   Henley '■  Telegraph  WorlfJ  nr 'Unary 


1 1- 


Prefer 


RAILWAYS  »N0  TRAMWAYS 
City  and  s.niiii  London  Railway xd 

i, ,  pi  rpetuai  Pri  lereno* 

Do     I     Perpetual  Del tore 

Liven 1  overhead  Railway    ... 

I,.,     i,    Preterm  i 
4%  Dobenture 


76, 

6J 


11}         12J 


161 
I7J 


17J        174 


1J         2J 


108 

•I 


Price 

Wednesday, 

Feb.  27. 


Rate  per 

Cent. 
Yielded. 


DrVIDEBD    DDK. 


74 
81 

8 
9 

21 

2J 

3 

3} 

1 

1 

u 

i 

2:i 
102 

21 

104 

4:1 
104 

1 

46 

107 

761 


11}         121 


103%      10i% 

H 


16| 

171 


105 

31 
118 

4 
101 

11 


10} 


16) 


17J        171 


H 

16J 
221 


ft 

Y1, 

ft 

ft 

ft 

U 

-  ft 

n 

6» 

6J 

5J 

6* 

6 

16 

151 

1«1 
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4  17    7       Jan.,  Apr.,  July,  Oct 


January  and  Tuly 
Mar.,  June,  Oct.,  Dec 
June  and  December 
Jan.,  Apr.,July,  Oct. 
February  and  August 


4  12  1 

6  14  4 

,'i  16  2 

4  8  11 


4  13  11 
4  13  II 
3  13  11 

3  i0  4 

4  11  2 
a  11  3 
3  11  I 


4  17  7 

4  J6  7 

7  15  4 

6  6  8 

6  0  0 

4  10  8 

8  6  8 


6  14  10 
6  14  10 
6  18  11 
6  10  6 


6  6  8 
4  II  5 

3  17  9 


April  and  October  _ 


Jan.,  Apr.,  July,  Oct. 


May  and  November 
February  A  August 
Jan.,  Apr.,  July,  Oct. 
February  A  August 
January  and  July 

February  A  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  A  September 
M  iy  and  November 

March  4  September 

April  and  October  . 

January  and  July 
March  A  September 
January  and  July 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  A  August 


May  and  November 
March  A  September 


May  and  November 

Yearly 

June  aud  December 


January  and  July 


June  and  Dec  mber 


January  and  July  - 
June  and  Dccombor 


March  A  September 
January  and  July  _ 


February  ,*    August 
March  A  September 


December  aud  June 


March  and  July   ._ 
January  and  July  . 


May  aud  Noveaiber 
May  and  November 

January  and  .Inly  .. 


Business  Done 
During  Week 
Ending  Feb.  27. 


Highest 


7*1 

lift 


13| 
201 


126 
17ft 


IJ 

lift 


18} 

I6| 


In  calculating  the  yield  on  this  security,  allowance  has  been  made  lor  acorued  interest,  but  net  (or  redemption 
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NOTES. 

Lord  Rayleigh,  Prof.  Thorpe  and  Prof.  Crookes,  members 
of  the  Council  of  the  Royal  Society,  and  Mr.  R.  E.  Crompton, 
Mr.  Alex.  Siemens  and  Prof.  Kennedy,  members  of  the 
Council  of  the  Institution  of  Electrical  Engineers,  have  been 
nominated  to  act  as  a  committee  to  consider,  with  Major 
Cardew,  the  recent  explosions  at  St.  Pancras,  and  to  report 
upon  the  subject  to  the  Board  of  Trade.  We  hope  that  this 
committee,  which  met  on  Monday  and  which  will  meet  again 
to-day,  will  give  some  attention  to  other  cases  of  gas  explo- 
sions in  electrical  conduits. 


Two  interesting  letters  upon  the  discovery  of  metallic 
sodium  on  the  insulators  at  St.  Pancras  appear  in  our  corre- 
spondence columns.  The  first  of  these,  from  Mr.  Keiffenheim, 
relates  to  salt  glaze,  and  it  is  sufficient  to  say  that  all  salt- 
glazed  insulator  for  electric  -apply  purposes  must  he  con- 
demned, even  though  they  may  serve  for  telegraphic  work. 
Mr.  Keiffenheim  goes  on  to  observe  that  nearly  all  qualities 
of  glass  contain  sodium  or  potassium.  But  glass  is  not  porous, 
and  cannot  ahsorb  moisture  ;  many  attempts  have  been  made 
to  decompose  and  dissolve  glass,  and  the  conditions  under 
which  electrolysis  can  take  place  are  well  understood.  Stone- 
ware is,  however,  as  Messrs.  Doulton  and  Co.  remind  us, 
a  very  comprehensive  term,  applying  to  a  large  class  of 
pottery  products,  and  it  becomes  necessary  for  engineers 
who  propose  to  use  such  material  to  ascertain  which  qualities 
are  suitable  and  which  are  unsuitable  for  electrical  purposes. 
The  fact  of  the  use  of  stoneware  and  porcelain  for  telegraph 
insulators  is  quite  beside  the  mark — the  voltage  is  too  low 
to  do  any  damage,  and  the  resistance  is  carefully  watched. 
The  insulation  resistance  of  a  supply  main  and  of  a  telegraph 
wire  cannot  he  strictly  compared,  since  the  conditions  are  10 
diil  rent,  but  it  is  sale  to  zvi  that  the  insulation  which  has 
been  tolerated  of  lateal  St.  Pancras  would  render  the  working 
of  a  telegraph  circuit  impossible. 


MESSRS.  DouLTON  and  Co.  allude  to  the  more  highly  vitreous 

forms  o  e,  and  say  thai  thej   are  excellently  adapted 

for  chemical  manufacturing  processes,   since  of  all  available 

i  ils  it  is  lies!   able  to  withstand  corrosive  action.    Bui 

oo,   i     bi   ide  the  mark,  for  electrolysis  is  altogethe 

ro  ion.     We  admit,  however,  that  if  the  body 

iroughly  vitrified  all  owe  its  surface  it  is 


almost  inconceivable  that  any  electrolysis  can  take  place.  But 

then  we  have  the  conditions  of  glass,  and  might  as  well  use 
glass  in  such  cases  as  the  St.  Pancras  conduits.  Messrs. 
Doulton  and  Co.'s  great  experience  in  the  manufacture  of  many 
kinds  of  pottery  should  enable  them  to  make  their  own 
conduit  systems  safe.  Whether  the  St.  Pancras  insulators  w  ere 
worthy  to  be  called  stoneware,  whether  they  were  only  salt- 
glazed  earthenware  or  some  other  kind  of  crockery,  will  be 
thoroughly  investigated  by  the  committee  which  is  examining 
the  matter  ;  but  the  fact  remains  that  the  actual  resistance  of 
the  material  is  very  low,  quite  apart  from  any  surface  leakage, 
and  this  is  sufficient  to  condemn  it.  A  curious  feature  of  the 
matter  is  that  the  sodium  is  found  in  globules  almost  as  fluid 
as  mercury.  This,  of  course,  points  to  the  presence  of  an 
alloy.  _ 

Ouk  recommendation  of  glass  as  an  insulator  for  bare  copper 
mains  is  questioned  by  both  of  our  correspondents  ;  but  we 
need  only  add  to  our  remarks  of  last  week  the  observation  that 
the  leakage  o£  glass  under  these  circumstances  is  practically 
confined  to  surface  leakage  due  to  condensed  moisture,  and  that 
is  dried  off  at  and  near  the  point  of  contact  with  the  live 
mains.  There  need  he  no  cause  for  alarm  about  the  use  of 
porcelain  switches  and  other  fittings.  Porcelain  is  in  genual 
even  more  vitrified  than  ordinary  stoneware,  and  though  as 
safe  as  glass,  whether  wet  or  dry,  would  be  too  expensive  to 
use  for  such  conduits  as  those  at  St.  Pancras,  where  the 
copper  strips,  being  unstrained,  must  he  supported  at  frequent 
intervals.  We  doubt  whether  10.000  volts  applied  to  damp 
porcelain  would  electrolyse  it,  for  the  first  effect  would  be  to 
dissipate  the  moisture,  and  thus  to  stop  any  further  action. 
But  the  same  course  of  reasoning,  if  indeed  there  was  any 
ling,  might  have  been  applied  at  St.  Pancras  before  the 
difficulty  arose. 

Apart  altogether  from  humanitarian  consi  lerations,  the 
accidents  that  occur  in  Connection  with  electric  lighting 
the  better.  To  that  end  we  commend  Major  Cardew's  mild  and 
moderate  suggestions  to  all  who  are  responsible  for  high- 
pri  I,,,,  apparatus.  For  how  did  the  poor  fellow  come  by  his 
death  at  Bristol?  He  was  sent  to  dust  down  a  fuse-board 
with  one  hand  gloved.  The  board  was  horizontal,  with  four 
2,000-voll  Inn'  In  ;e  terminals  standing  out  vertically  from  it. 
The  man  had  neither  an  insulated  platform  nor  rubber 

ml  on.  It  was  obviously  only  a  question  of  time  for  the 
cleaner-down  to  receive  hi  death  hock.  The  Board  of  Trade 
I,,  pi  ctoi    'i  imb)  n  m  trki  5  th  il  1-     1 1-1  aol  c  ire  to  work  p.t 
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such  a  job  in  such  a  manner  in  such  a  place.  India-rubber 
boots  and  an  insulated  platform  for  the  man,  and  substantial 
vulcanite  guards  for  the  exposed  terminals,  were  bare  neces- 
saries of  existence. 

Mr.  Addenbrooke's  observation  in  our  correspondence 
columns,  that  the  parallel  running  of  alternators  was  settled 
vcars  ago,  relates  only  to  the  keeping  in  step,  and  is  as  obvious 
as  the  fact  that  the  Mordey  alternator  runs  in  parallel  with 
perfect  success — under  certain  conditions.  These  conditions 
are  to  be  found  at  Bournemouth  and  other  places,  but  the 
letters  which  we  have  received  from  the  engineers  of  such 
stations  throw  no  light  whatever  upon  the  difficulties  which 
seem  to  have  arisen  elsewhere.  We  suppose  that  all  Mordey 
alternators  are  pretty  much  alike,  and  therefore  the  conditions 
which  vary  must  be  those  of  driving,  synchronising,  the  nature 
of  the  load,  or  other  details  of  station  working.  A  knowledge 
of  the  necessary  conditions  would  be  of  supreme  interest  and 
value  to  engineers  and  users  of  these  machines,  and  it  is  with 
reliable  information  on  these  points  that  we  should  like  to 
close  this  controvert-. 

Although  it  is  generally  admitted  that  Parliament  has  no 
tight  to  upset  an  agreement  entered  into  by  the  Executive 
Government,  an  attempt  was  made  to  exercise  some  such 
right  last  Friday  in  the  matter  of  the  understanding  arrived 
at  between  the  Post  Office  and  the  telephone  companies  just 
before  the  present  Administration  came  into  office.  The 
votaries  of  Parliamentary  control,  combined  with  the  advo- 
cates of  municipalised  industry,  and  assisted  by  the  enemies  of 
all  the  monopolies,  presented  at  one  period  of  the  evening  a 
quite  formidable  front — so  formidable  that  the  Postmaster- 
Geneeal  had  to  consent  to  an  inquiry,  though  in  terms 
differing  materially  from  what  had  been  asked  for.  His  answer 
to  the  complainants  was  complete  ;  may  it  serve  to  enlighten 

nine  dt  the  malcontents  as  to  matters  on  which  at  present 

bhey  display  a  woful  ignorance.     A  competition  among  tele- 

phom    exi  bou!    the  last  thin-    that  any  man  would 

:       imdi  islands    what    he    is    talking    about.       The 

insincerity  of  ih crj  against  monopoly  is  plainly  revealed 

in  its  desire  to  confer  one  upon  every  municipality.  Of 
■  n:'    London  i   Lb     i  aple  ;  and,  of  course, 

in  I. nia inn  County  Council  were  prepared  to  undertake  the 
work  for  balftb   money-    but  that  was  on  Fridaj  evi 


Tin:  Wright  method   of  charging  ha:    resulted  in 
large  net:  profit  that  the  Brighton  (  orporation  ba 
In    Km    and     "i '  ition  known  o      m 

I  ih.   Lighting  <  iommittee 

naturally  BOH    I  of  till    difficulty. 

Mr.  Wbighi  i       —ii i  -  'iJ 

!ii.|i   lael    a     I 

.in,  ii   ma)   in    niii.  mben  d,  was  i 

.  J.  |  .  i'  unit   until    the  q 

I    I L' 

a    day,    alter     will  I 

■ii    ipati    thi    pn   i  in    m  I   annual   r 
Win. ,ni    ba     proposed,   and 

I,     that      ll..  "i  1)1      Hd.,     Hi. I 


shall  come  into  force  after  only  one  hour's  daily  consumption 
of  the  maximum  demand  ;  meter  rents,  also,  are  to  he  nearly 
done  away  with.  Electrical  engineers  generally  will  congratulate 
Mr.  Wright  on  the  financial  success  of  his  novel  and  some- 
what complicated  method  of  charging,  and  many  a  central 
station  engineer  will,  we  doubt  not,  sigh  for  an  equally  docile 
and  intelligent  clientele.  It  is  quite  right  that  good  customers 
who  have  done  the  sowing  should  enjoy  the  resultant  harvest. 
The  next  donative,  however,  should,  we  think,  be  showered 
upon  the  ratepayer,  whose  money,  it  must  be  remembered,  was 
risked  in  this  electric  lighting  venture.  A  wide  extension  of 
street  arc  lighting,  at  no  cost  to  himself,  would  probably  be 
better  appreciated  by  that  gentleman  than  a  microscopic 
reduction  in  the  rates. 


Ax  instructive  example  of  the  mutual  assistance  and  advan- 
tage which  may  he  rendered  by  two  municipal  undertakings, 
when  they  are  judiciously  combined  under  the  same  manage- 
ment and  the  same  roof,  is  afforded  by  the  joint  waterworks 
and  electric  supply  station  of  St.  Lazarus,  near  Posen.  A 
brief  description  of  these  works  will  be  found  in  our  issue 
this  week.  The  advantages  of  the  arrangement  in  this  instance 
appear  to  be  numerous.  In  the  first  place,  the  sale  of  water  is 
sufficient  to  cover  the  entire  working  expenses,  so  that  the 
revenue  from  the  electric  supply  business  is  all  clear  profit. 
In  the  second  place,  the  pumping  of  water  makes  an  excellent 
day  load,  which  in  itself  tends  to  reduce  the  working  expenses. 
And  lastly,  the  electrical  plant  seems  to  make  adequate  return 
for  the  good  services  rendered  by  the  hydraulic  plant,  by  tiding 
tlie  latter  over  the  awkward  pinch  which  arises  when  there 
is  a  conflagration  in  the  parish,  and  when  extra  pressure  of 
water  is  needed.  For,  at  such  a  time,  the  electric  storage 
plant  is  used  for  driving  a  high-pressure  water  pump.  There 
is  a  neatness  and  reciprocity  of  action  about  the  entire  dual 
plant  which  is  charming  to  the  engineering  mind.  In  this 
country,  some  approach  to  a  similar  system  has  been  made 
by  the  municipality  of  Worcester.  But  at  that  town  the 
waterworks  and  the  electric  supply  station  are  w  idelj  separated, 
and  the  dynamo  engines  do  not  drive  the  pumps  direct  as  at 
St.  Lazarus,  but  always  through  the  medium  of  the  electrical 
plant.  The  combined  works  at  !St.  Lazarus  are  an  example 
of  tla  I.,  ih  tits  which  may  be  derived  from  the  exercise  of 
forethoughl  and  jud  [men!  in  Laying  out  municipal  works. 


Light  Railways.- -The  President  of  the  Board  of  Trade 
hopes  to  introduce  his  Light  Railway  Bill  before  the  closo  of 
the  present  week. 

Worcester. — The  demand  for  current  at  Worcester  is  proving 
■  i.  itisfaotory.  Some  8,400  8-c.p.  lamps  an-  now  either 
connected  up  or  applied  for. 

Electric  Bills  in  Parliament  -The  Vestry  of  Lambeth  have 
ted  a  pet  it  ion  against  tin  propo  il  •■<  the  City  and  South 
a  R  n!v.  i\  Companj  to  extend  the  time  for  carrying  their 
( llapham, 

Institution  of  Civil  Engineers.  At  the  last  monthly  ballot, 
among  the  members  elected  were  Messrs.  Basil  Motl  and  V.  J. 
Sprague  (New  i  ork),  and  am.  m;  the  associate  members  Messi  i, 
.1,  in,  Hesketb,  ii.  P   Parahall,  in  1  J.  K.  <*.  Snell. 

The  Pacific  Cable. —  Under    date,    Washington    lib    inst  , 

10J       bates     I  hat      I  lie     Senate     Ii  .  -    fl  n  luli.iwn    t  lie 

amendment  to  'he  piplomatic   Appropriations   Pill  providing 
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for  the  sum  of  r>00,000  dollara  for  the  laying  of  a  submarine 
telegraph  to  Hawaii,  tints  definitely  killing  the  project. 

Chess  by  Cable. — An  important  chess  competition  between 
the  Manhu  tan  Club  and  a  leading  London  olub  is  being  played 
at  the  Criterion,  London,  W.,  the  various  moves  in  the  game 
being  recorded  over  the  Commercial  Cable  Company's  lines. 

Electric  Light  Wiring. — A  special  course  of  four  evening 
lectures  on  "  Electric  Light  Wiring"  will  be  given  by  l>r.  R. 
Mullineux  Walmsley  at  the  lleriot  Watt  College,  Kdinlmrgh, 
commencing  on  Monday  next,  March  11th.  The  lectures  will 
be  delivered  on  consecutive  Monday  evenings,  at  7  o'clock. 

The  Niagara  Power  Plant. — Much  disappointment,  says  the 
Western  Electrician  of  Chicago,  is  expressed  in  Buffalo  at  the 
announcement  of  the  Secretary  of  the  Niagara  Falls  Power 
Company  that  all  electricity  likely  to  be  developed  by  the 
plant  of  that  concern  has  been  contracted  for,  and  that  none 
will  be  delivered  to  Buffalo  for  many  months  to  come. 
Cable  Interruptions  and  Repairs  : 

Date  of  Interruption.     Date  of  Repair. 

Hongk.  ing— Macao Dec.  31,  1894.     Feb.  19,  1 895. 

Latakia— Cyprus Km.  27, 1894.  — 

Martinique— Paramaribo    Feb.  21,  1895. 

Cadiz— Teneriffe Feb.  23,  1895. 

Constantinople— Odessa Feb.  25,  1895.  — 

Alexandria— Port  Said Mar.    2,1895. 

Accumulator  Traction  in  Germany. — An  arrangement,  only 
requiring  the  asseut  of  the  town  authorities  of  Hanover,  lias 
been  come  to  by  which  the  tramway  company  have  agreed  to 
work  the  whole  of  their  lines  electrically  by  means  of  accu- 
mulators, the  change  to  be  completed  within  five  years.  The 
Moabit-Grossgiirschenstrasse  tramway  line  in  Berlin  is  now 
being  worked  electrically  by  accumulators, 

Royal  Institution. — At  a  general  monthly  meeting  of  the 
members  of  the  Royal  Institution,  held  on  the  1th  iust,  the 
special  thanks  of  the  members  were  returned  to  Sir  William  J. 
Karrer  and  Mr.  John  Douglas  Fletcher  for  their  donations  to 
the  Fund  for  the  Promotion  of  Experimental  Research  at  Low 
Temperatures,  and  to  Mr.  Hugh  Spottiswoode  for  a  portrait  of 
his  father,  the  late  Mr.  William  Spottiswoode. 

Electiical  Communication  with  Lighthouses. — On  Tuesday  a 
sharp  discussion  arose  in  the  House  of  Commons  over  the 
Board  of  Trade  vote  for  X2,5O0  in  connection  with  electrical 
communication  with  lighthouses.  Many  members  urged  that 
all  the  money  for  this  purpose  should  come  and  could  come 
out  of  the  light  dues  ;  others  urged  that  thelighthousemen  were 
already  overworked  and  underpaid.  The  vote,  however,  was 
ultimately  passed. 

Central  Station  Coal  Consumption. — In  the  report  of  the 
Data  Committee  of  the  National  Electric  Light  Association, 
which  was  made  public  at  the  recent  Cleveland  meeting,  it  is 
stated  that  the  average  of  ten  sets  of  figures  supplied  from 
American  stations  showed  a  coal  consumption  which  we  work 
out  at  G'Slb.  per  kilowatt-hour  generated.  The  best  figure 
was  a  tritle  under  -lib.,  at  a  station  in  which  triple  expansion 
direct-coupled  engines  were  used,  the  coal  being  one-half  soft, 
one-half  hard  screenings. 

Glow  Lamps. — An  electrical  supply  firm  at  Halifax,  Nova 
Scotia,  recently  received  the  following  letter  from  an  anxious 
inquirer  in  Cape  Breton  : — 

"Will  yu  kindly  let  me  know  all  particulars  about  the  mean 
lamp3  which  you  have  advertised  in  the  Recorder'1.  That  is,  what  i-s  used 
in  them  ;  is  it  kerosine  oil,  &c,  or,  if  not,  what  it  is?  Andean  the  material 
be  <  isily  obtained  '  Also  let  me  know  if  the  light  from  your  lamps  is  much 
superior  to  the  ordinary  kerosine  ones.  I  am  desirous  of  getting  one  or 
more  of  them,  and  would  Like  to  know  all  about  them." 

Institution  of  Electrical  Engineers. — The  following  were 
admitted  to  the  Institution  at  the  last  meeting: — /'■ 
Members:  Mr.  H.  Fleet  wood-Albright,  of  Philadelphia.  Asso 
ciates  (9):  Dr.  E.  II.  Barton,  D.Sc. ;  ('apt.  F.  Baylay,  R.E. ; 
I  uta  \  II.  Dumaresq,  I;. I',.,  M.  E,  K.  Maunsell,  U  A.  ; 
Messrs.  Nelson  Dodge,  I''.  B.  Eoy,  II.  Nash,  W.  1.1.  Phillips 
and  Eustace  Thomas,  B.Sc.  Students:  Messrs.  F.  I.  CUey, 
N.  Endacott,  A.  T.  Cordon  Smith,  R.  E.  C.  Harpur,  II.  <:. 
Nicholson,  E.  I-'.  Watson,  and  X.  I.  Wilson. 

American  Patent  Law.  On  Monday  last  the  United  States 
Supreme  Oonrt,  at  Washington,  gave  a  decision  regarding  the 


well  known  Hate  refrigerator  patent  rase.  This  case  has  1  i  en 
accepted  as  a  test.  The  decision  of  the  Court  was  that  the 
date  of  the  issuing  .,t'  a  patent, and  not  the  date  of  application 
for  such  patent,  determines  whether  patent  rights  in  America 
expire  simultaneously  with  the  patent  rights  secured  abroad. 
lu  the  case  under  consideration  the  Court  decided  that  the 
invention  for  which  Mr.  Bate  received  a  patent  in  America  was 
previously  patented  abroad,  and  that  therefore  the  United 
States  patent  expired  with  the  earliest  foreign  patent.  This 
decision  of  the  Supreme  Court  seriously  affeots  the  position  of 
many  leading  electrical  patents  now  running  ;  for  instance,  the 
1 1  minings  telephone  transmitter  patent  is  now  void  in  the 
I  United  States. 

The  Thunderstorm  of  January  23rd.—  At  a  recent  meeting 
of  the  Royal  Meteorological  Society,  Mr.  W.  Marriott  gave  an 
account  of  the  thunderstorm  and  squall  which  burst  over 
London  so  suddenly  on  the  morning  of  January  23rd.  Jt 
appears  that  this  storm  passed  across  England  in  a  south-south- 
easterly direction  at  the  rate  of  about  47  miles  an  hour,  being 
over  Northumberland  at  i  a.m.,  and  reaching  the  English 
Channel  by  11  a.m.  Thunder  was  first  heard  in  the  vicinity 
of  Leeds,  and  accompanied  the  storm  in  its  progress  across  the 
country.  One  of  the  most  remarkable  features  of  the  storm 
was  the  sudden  increase  in  the  force  of  the  wind  ;  for  in 
London  it  rose  almost  at  one  bound  from  nearly  a  calm  to 
a  velocity  of  36  miles  an  hour.  This  sudden  increase  of  wind 
caused  considerable  damage,  and  at  Bramley,  near  Guildford, 
twenty-eight  trees  were  blown  down  along  a  track  1,8*10  yards 
in  length. 

The  Bristol  Fatality. — The  recent  fatal  accident  to  the  ( !or- 
poration  workman  formed  the  subject  of  an  inquiry  by  Major 
Cardew  on  Tuesday  last.  Mr.  W.  J.  1!.  Wilcocks,  an  improver, 
gave  evidence  :  The  deceased  was  dusting  the  fuse-board,  which 
intervenes  between  the  mains  and  the  transformer.  He  was 
wearing  an  india-rubber  glove  on  his  right  hand,  and  started 
working  with  that  hand.  Ry-and-by  he  put  his  left  hand  to 
the  duster,  and,  inserting  the  duster  in  the  slot  into  which  the 
fuse-end  fitted,  pulled  it  backwards  and  forwards.  He  looked 
up  as  if  to  speak  to  witness,  and  touched  one  terminal  with  his 
bare  knuckles.  There  was  a  "  scizzling  "  noise,  the  deceased 
uttered  a  cry,  and  was  drawn  rigidly  upon  his  toes,  so  that  he 
leaned  against  the  fuse-board,  but  did  not  clutch  it.  Wilcocks 
pulled  him  back,  tried  artificial  respiration,  and  went  for  a 
doctor.  The  knuckles  of  three  fingers  on  the  left  hand  were 
scorched  and  split  to  the  bone. — William  Coleman,  brother 
to  the  deceased,  said  Robert  Coleman  was  an  experienced 
workman.  He  knew  the  danger  of  touching  high-tension 
conductors. — In  reply  to  Major  Cardew,  it  was  stated  that 
the  deceased  was  wearing  ordinary  boots,  and  Wilcocks 
said  he  was  confident  he  only  touched  one  terminal. — Major 
Cardew  said  he  would  visit  the  transforming-room,  and  see 
what  were  the  arrangements,  and  this  he  proceeded  to  do. 
The  fuse-board  is  supported  horizontally  on  a' pedestal  of  red 
bricks,  from  which  it  is  oil  insulated.  Four  bare  terminals 
stand  out  vertically  a  couple  of  inches  above  the  board,  and 
the  slotted  ends  of  each  pair  are  connected  by  fuses  carried  on 
a  porcelain  bridge,  which  serve  as  an  insulated  handle  for  the 
removal  of  the  fuses.  The  lloor  of  the  cellar  is  uninsulated, 
and  is  formed  of  cement  about  as  dry  as  a  cement  tloor  in  a 
cellar  usually  is.  Major  Cardew  called  attention  to  the  fact 
that  there  was  abundance  of  room,  and  asked  if  a  second  fuse- 
board  could  not  be  fixed  so  as  to  hive  no  current  passing  over 
the  one  being  cleaned.  Major  Cardew  said  he  should  not 
care  to  work  with  one  glove  in  the  place.  He  Sugg 
that  india-rubber  boots  would  be  an  additional  precaution. 
The  terminals  and  adjustments  were  very  exposed,  and  he 
recommended  they  should  have  placed  around  them  a  guard 
of  vulcanite,  substantially  made,  but  shaped  so  as  not  to 
interfere  with  the  dusting  of  the  fuse-board.  Ho  would  also 
have  the  terminals  and  metal  adjustment  painted  red.— Mr. 
i  aradaj  Proctor  made  a  note  of  the  recommendations,  and 
Major  Cardew  added   a   suggestion    that   the   Boor  Bhould  be 

covered    with    asphalt,  and    tie.'    pedestal   supporting   the    fuse- 

board  should  be  of  glazed  l"i  fks,  <>v  should  !"■  enamelled  with 
a  non  conducting  material, 
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NOTE    ON    ELECTRIC    PERCUSSIVE    DRILLS. 

TSV    ALBION    T.    SNELL. 

I  have  from  time  to  time  drawn  attention  to  the  progress 
made  in  the  construction  and  use  of  electric  percussion  drills, 
and  in  "  Electric  Motive  Power "  I  summarised,  as  far  as 
possible,  the  position  up  to  date.  Since  then  I  have  received 
from  Mr.  Hugo  Drobz,  mining  engineer  to  the  then  Grand  Duke 
Albrecht  at  Zsakarocz,  an  interesting  account  of  work  done 
by  a  Van  Depoele  drill  made  by  the  Thomson-Houston  Com- 
pany. In  considering  the  use  of  electricity,  this  gentleman 
was  influenced  by  the  fact  that  the  district  was  very  scattered, 
and  offered  no  advantages  for  the  use  of  compressed  air  plant ; 
and  as  water  power  was  available,  he  rightly  deemed  that  the 
cheapest  plan  would  be  to  utilise  this  electrically.  After 
examining  the  various  drills  in  the  market,  he  selected  the  Van 
Depoele,  and  has  been  more  than  satisfied  with  his  choice. 

I  need  not  recapitulate  the  details  of  the  drill,  for  they  have 
been  described  more  than  once  in  these  columns,  but  a  general 
idea  can  be  gathered  from  the  longitudinal  section  in  the 
accompanying  figure  (1),  in  which  the  various  parts  are  clearly 
shown. 

The  dynamo  was  a  Thomson -Houston  compound-wound 
machine  giving  220  volts,  running  at  1,600  revolutions  per 
minute,  and  the  revolving  brushes  from  which  the  pulsating 
current  is  derived  made  450  revolutions  per  minute.  The  bits 
used  were  of  the  usual  type  with  cross  cuts,  the  widths  of  the 
edges  varying  from  about  an  inch  to  an  inch  and  a-half. 

Preliminary  trials  were  found  necessary  to  instruct  the  men 
in  the  routine  of  the  work,  of  course  ;  but  in  a  short  time  they 
acquired  facility  in  handling  the  machine  and  experienced  no 
difficulty  after  the  start.  Ordinary  miners  were  put  to  the 
work,  and  a  locksmith  attended  to  the  dynamo  and  turbine. 


detail  of  construction,  and  is  probably  remedied  now.  As 
regards  the  durability  of  the  windings,  it  appears  that  one  may 
expect,  says  Mr.  Drobz,  to  drill  from  500  to  700  holes  without 
repairs.  All  the  other  parts  of  the  machine  are  well  made  and 
repairs  to  them  are  cheaply  and  easily  made,  and  the  machine 
is  not  affected  by  water  or  accidental  external  damage. 

Mr.  Drobz  found  it  difficult  to  estimate  the  exacS  power 
absorbed,  as  he  had  no  suitable  apparatus  for  measuring  the 
lag  of  current  behind  the  pressure  in  the  centre  coil,  but  the 
makers  state  that  the  drill  absorbs  2\K  e.h.p.  when  the  readings 
are  220  volts  and  20  amperes.  This,  of  course,  gives  no  idea 
of  the  actual  efficiency  of  the  drill,  i.e.,  the  ratio  between  the 
power  in  the  blow  and  the  power  delivered  to  the  coil.  We 
must  wait  until  some  more  favourable  opportunity  occurs  for 
making  these  measurements.  But  practically  the  net  efficiency 
is  not  of  so  much  importance  as  the  strength,  durability 
and  reliability  of  the  machine  to  work  from  day  to  day  without 
undue  repairs.     The  efficiency  is  of  secondary  consideration. 

The  following  table  of  average  results  with  this  electric  drill 
will  show  what  has  been  accomplished  : 


Date  of 

Kind  of 
rock. 

No.  of 
holes 

bored. 

Total 
depth 

of  holes 
bored 

in  feet. 

Depths    bored    per 
lOmin.,  in  inches. 

in  1893. 

Including 

fixing. 

Boring 
only. 

Feb.  20  to) 
April  29...  / 

April  29  to) 
Sept,  29 ...  f 

Sept.  29  to) 
Dec.  30  .../ 

Ironstone  

Light  preen  slate 
Dark  green  slate 

560 
1,598 
1.222 

1,351 
4.327 
3,470 

16-9 
15-5 
110 

108 
11-0 
8-33 

In  the  first  six  months  of  1894  two  of  these  drills,  working 
alternately,  drilled  2,401  holes,  equal  to  a  total  depth  of  725ft, 


Fig.  1.— Longitudinal  Sect 
K  is  the  iron  core  of  the  solenoid  attached  to  the  bit  shaft  s,,  and  the 
current  ami  have   opposite  polarities.     The  centre  coil  .«„,  is  traversed  by 
instrokes,  and  V,  that  of  the  outstroke  if  the  bit  strikes  short  of  the  mark 

It  was  found  in  working  that  the  current  averaged  from  15 
amperes,  when  the  drill  was  working  at  its  best,  to  about  20 
amperes  when  the  bit  stuck  to  some  extent  in  the  hole,  and 
when  it  jammed  the  current  rose  to  as  much  as  25  amperes, 
after  which  the  coils  began  to  heat  rapidly.  It  took  about  20 
minutes  to  mount  the  drill  on  the  tripod  ready  for  work,  but 
it  was  readily  shifted  and  brought  to  bear  on  fresh  parts  of  the 
heading  after  this  was  done.  Holes  were  bored  at  all  angles  to 
the  vertical  and  horizontal,  but  the  most  favourable  were 
inclined  downwards,  because  the  weight  of  the  bit  and  iron  core 
then  mlded  to  the  momentum  <>f  the  blow,  and  water  could 
be  easily  kept  in  the  hole. 

To  electrical  men  the  most  interesting   feature  will  be  the 

'''" "f  heat  attained  by  the  coils  and  body  nf  the  drill  when 

subjected  to  continuous  work.  Judging  from  Mr.  Drobz's 
experience,  there  appears  to  have  been  no  trouble  linn,  this 
c  "i  le  so  Imig  as  tho  drill  was  working  under  proper  conditions, 
''>""'  jamming  in  the  bole.  This  gentleman  says  that  the 
temperature  of  the  coils  did  nol  rise  much  until  after 
three  hours  of  practically  continuous  working,  and  that  under 
normal  conditions  the  temperature  never  roBe  more  than  60  ('. 
above  that  of  bhe  Burrounding  atmoi  phere.  This  b<  ing  I  be 
case,  it  is  evident  thai  a  considerable  advance  has  been  made 
in  this  type  nf  drill,  and  we  may  look  for  evi  a  further 
improvemi  uts 

N    '" ,v  be  i'\| ird,  tl,,.  chief  difficulty  was  found  in  the 

insulation  nf  the   coile,   which,  appan  ntlj  .  broke 

''"w"  ll""1  'i""   i"  ' u  1 1,,     in  the 

"llini""  "f  tl ngineer,  n  odered  the  drill 

1  "Jgerou    for  u  m    in   <  fiery  mine.     Thi    i     bow<  ver,  a  m<  r< 


Scale  1:10 


of  Van  Depoele  Percussive  Drill. 

tool  holder  is  shown  at  B.     The  two  coils  s„  are  traversed   by  a  constant 
the  pulsating  current.     V,  is  the  helical  spring  to  receive  the  shock  of   the 
Hie  connections  are  made  at  the  covered  terminals  shown  at  I: 

without  any  damage  to  the  insulation  of  the  coils;  in  fact, 
these  coils  had  been  in  use  for  nine  months,  making  in  all 
4,094  holes,  and  were  still  in  good  order  on  June  30di  last. 
It  is  evident  that,  as  these  results  extend  over  a  period  of  nine 
months'  working,  they  fairly  represent  the  conditions  of  practice, 
and  they  may  unhesitatingly  be  taken  as  conclusive  proof 
of  the  suitability  of  this  electric  percussion  drill  for  use  in 
driving  "  headings."  The  holes  bored  varied  in  depth,  usually 
from  2ft.  6in.  to  I  ft.,  but  holes  up  to  Gft.  were  bored  without 
difficulty,  and  deeper  ones  could  have  been  made  if  there  had 
been  need  for  them. 

In  order  to  compare  them  with  the  performance  of  a  com- 
pressed air  drill,  Mr.  Drobz  gives  the  following  results  obtained 
by  a  "  Dinsburger  "  drill  :— 


i  Hass  of 


I  leptb  bored  per  10  minutes,  in 
inches. 


1  '■'!■■  and  i  u  ii     1 1    uui, 

I  'ollgloiiiri.it, 

Stratiflei 

1 1 1 1     i  .  | 


111 
100 

Ml 


"  ,I|U"  appears  that  bhe  electric  and  air  drills  iu  question 
are  about  equally  efficient  as  regards  rateof  1 ig, 

Tl"'  cost  of  attendance  and  repairs  with  the  eleotrio  drill 
plant  Mr.  Drobz  finds  to  be  only  one-quarter  of  thai  with  the 
compressed  air  plant,  lie  baa  uol  yet  been  able  to  make  an 
"'  '"■l,r  comparison  between  the  cob)  of  power  and  hand 
drilling,  but  has  ascertained  thai   considerable  saving  both  in 


THE  ELECTRICIAN,  MARCH  8,  1895. 


567 


time  of  boring  and  cost  per  unit  length  of  hole  bored  is  realised 
by  the  electric  machines.  It  is  needless  to  emphasise  the  fact 
that  this  must  be  so,  especially  when  natural  water  power  is 
available. 

The  Union  Electric  Company  of  Berlin  are  now  introducing 
a  "Marvin"  electric  percussion  drill  manufactured  by  the 
Thomson-Houston  Company  of  America,  which  has  two  coils 
and  weighs  only  -2001b.  This  requires  a  two-phase  current  to 
energise  it,  and  is  said  to  be  superior  to  the  Depoele  type  of 
drill°  One  of  these  is  to  be  worked  at  the  iron  mines  of  the 
late  Archduke  Albreoht  at  Bindt,  near  Marksdorf. 

Mr.  Drobz  is  to  be  congratulated  on  the  success  he  has 
attained,  and  to  be  heartily  thanked  for  the  carefully  compiled 
data  which  he  has  placed  in  evidence  for  the  use  of  mining 
engineer.-". 


REVERSIBLE    REGENERATIVE    ARMATURES    AND 
SHORT-AIR-SPACE   DYNAMOS.* 

BY  W.  B.  SAYERS,    tSSOl  LATE. 

The  subject  ot  the  present  Paper  is  the  development  of  the  com- 
niutating  device  for  continuous-current  dynamos  which  I  had  the 
honour  of  bringing  under  your  notice  two  years  ago,  and  which  has 
since  been  put  into  practice  to  a  considerable  extent  by  Messrs. 
Mavor  and  Coulson,  of  Glasgow,  and  other  firms. 

It  will  be  remembered  that  in  my  former  Paper  1  described  a 
machine  the  armature  of  which  generated  its  own  field,  the  usual 
field  magnets  being  replaced  by  simple  [-shaped  iron  blocks, 
which  Lord  Kelvin,  on  viewing  the  machine,  at  once  appropriately 
called  "keepers."  This  property  of  a  generator  armature,  when 
commutated  on  the  backward  lead,  of  producing  or  augmenting,  as 
the  case  may  be,  the  effective  magnetic  flux  may,  I  think,  be 
correctly  described  as  a  regenerative  property,  and  I,  therefore, 
propose  to  call  armatures  capable  of  being  so  commutated 
"  regenerative  armatures." 

I  may  here  state  what  are  the  advantages  secured  by  the  use  of 
the  devices  about  to  be  described. 

1.  The  commutation  of  slotted  or  tunnel  armatures— which,  it 
is  cenerally  admitted,  are  very  desirable  from  a  mechanical  point 
of  °'iew,  but  the  iron-embedded  coils  of  which  necessarily  have  a 
hidi  coefficient  of  self-induction- is  successfully  performed,  and 
that  with  the  shortest  permissible  air  space  and  minimum  exciting 
power  in  the  field. 

2.  Not  only  may  such  armatures  be  successfully  commutated, 
but  speaking  of  generators  they  may  be  commutated  on  the  back- 
ward lead,  and  when  this  is  done,  the  magnetic  circuit  may  be  the 
shortest  possible  (and  consequently  the  lightest  possible)  while  still 
allowing  sufficient  space  for  shunt  winding,  the  forward  turns  on 
the  armature  securing  an  approximately  level  or  even  when  desired 
a  rising  characteristic,  the  shunt  only  requiring  to  be  sufficient  to 
»ive  the  initial  field  required  for  the  light  load  E.M.F. 

-  3.  It  is  found  practicable  to  commutate  very  heavy  currents 
without  having  resort  to  duplex  or  triplex  winding,  and  consequent 
many  part  commutators,  or  of  going  to  four  or  more  poles  for  large 
machines,  and  this,  coupled  with  the  fact  that  the  iron-embedded 
conductors  do  not  require  to  be  laminated,  renders  large  armatures 
on  my  plan  not  more  but  rather  less  expensive  to  build  than  the 
older  types,  thus  doing  away  with  the  main  objection  which 
has  been  raised  to  the  use  of  commutator  coils,  i.e.,  that  the  cost  of 
the  armature  is  increased  by  their  use.  As  an  example,  a  machine 
will  be  found  described  later  on,  having  only  3(i  parts  in  commu- 
tator ;  main  conductors  of  solid  bar  ;  almost  lightest  possible 
magnetic  circuit,  the  output  being  800  amperes  and  100  volts  at  420 
revolutions  per  minute,  the  combined  efficiency  of  engine  and 
dynamo  being  87  per  cent. 

j-l(r,  ,  i  ,  itivt  Armatures. — It  was  found  that  in  many 

cases  it  was  a  serious  drawback  to  machines  constructed  with 
regenerative  armatures  on  my  plan  that  they  could  only  be  run  in 
one  direction  ;  in  other  words,  the  device  was  not  reversible  with- 
out structural  alterations  in  the  armature.  I  found  a  solution  to 
this  difficulty,  however,  in  the  construction  shown  in  Figs.  1  and  2. 
In  these  figures  A1  and  A-  represent  two  sections  of  the  main  wind- 
ing of  a  drum  armature  ;  b  is  a  commutator  coil,  which  is  connected  to 
the  main  winding  at  the  junction  A?,  between  coils  A1  and  A.2. 
C  is  a  commutator  blade.  The  direction  of  winding  ia  the  same  in 
the  two  figures  ;  but  in  Fig.  1  the  direction  of  rotation  is  repre- 
sented as  being  clockwise,  while  in  Fit;.  2  it  is  counterclockwise. 
A  little  study  of  these  two  diagrams  will  show  that  the  commutator 
coil  acts  in  precisely  the  same  way  in  whichever  direction  the  arnia- 
ture  rotates, the  brushes  being  always  setwitha  backward  lead, so  as  to 

*  Paper  read  before  the  Institution  of  Elect) 


bring  the  side  of  the  commutator  coil  I'.1  or  B2,  as  the  case  may  be, 
which  is  behind  the  point  o  in  (A   i  to  the  main  winding 

under  the  edge  of  the  flux   horn.      It   will  lie  noticed   that  in   both 
inly  one  side  of  the  commutator  '-oil  '.  is  operative,  the  other 
side  being  in  a  position  in  the  interpolar  gap  where  normally  there 
is  no  effective  field. 

I  do  not  propose  on  this  occasion  to  take  up  time  with  a  minute 
description  of  the  action  of  this  device,  the  action  of  the  reversible 
form  now  described  being  substantially  the  same  as  the  simple  form 
described  in  my  earlier  Paper.  In  a  few  words,  however,  I  may 
say  the  effective  part  of  the  commutator  coil  is  still  well  under  the 
flux  horn  when  the  commutator  bar  to  which  it  is  connected  comes 
into  i    intact  with  the  heel  of  the  brush,  while  the  commutator  coil 


Elements    f  Reversible  Winding. 

immediately  preceding  it,  which  is  under  the  brush  and  momen- 
tarily carrying  the  full  current,  is  just  passing  out  of  the  field,  and 
consequently  is  the  seat  of  a  weaker  and  rapidly  falling  E.M.F.  ; 
the  result  of  which  is  that  the  current  flowing  from  the  main  wind- 
ing is  rapidly  transferred  to  the  more  backward  coil  which  is  still 
iri  the  strong  part  of  the  field  and  so  is  the  seat  of  maximum  E.M.F. 
In  this  way  a  third  commutator  bar  comes  under  the  heel  of  the 
brush,  the  action  already  described  is  repeated,  and  so  the  commu- 
tation proceeds.     (See  Fig.  9i) 

I  do  not  know  whether  it  has  been  generally  noticed  that  a  close 
analogy  exists  between  the  problem  of  sparkless  commutation  and 


the  problem  of  preventing  knocking^in  a  high-speed  engine.     In 
the  latter  case  the  valve  must  have  a  certain  amount  of  lap  and  lead 
in  order  to  give  a  sufficient   compression   and  put  on  the  live  pres- 
sure at  the  proper  time  to  just  bring   to  a  stand   the  motion  of ^the 
connecting  rod.  piston,  &c,  at  the  moment  the  crank  isonthi 
centre,  and  to  restart,  them  in  the  opposite  direction,     .lust  as  the 
inertia  of  the  rcciprdcatins  parts  of  the  engine  must  be  ov 
by  the  steam  pressure,  and  not  by  the  crank  action,  so  the  re 
of  the  current  direction   of  tin- armature  sectio  ,e  self- 

induction  (the  electrical  analogue  of  inertia)  must  be  overcome  by 
internal  electromotive  forces,  and  on  no  account  by  the  make-and- 
break  action  of  the  commutator  plates  and  brushes.  I  think  the 
analogy  between  these  two  things  is  strikingly  complete. 
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Auxiliary  Devices. — In  the  simplest  form  of  reversible  machine 
only  half  the  length  of  the  commutator  coil  is  effective  in  pro- 
ducing the  reversal  when  the  armature  is  running  in  a  given 
direction.  Fig.  3,  however,  shows  a  means  of  bringing  both  sides 
of  each  coil  into  operation.  P  is  a  pole-piece  forming  an  extension 
of  the  flux  horn,  leaving  a  recess  having  an  angular  breadth 
approximately  equal  to,  or  a  little  greater  than,  the  angular 
width  of  each  commutator  coil.  The  commutation  is  effected  in 
this  recess  the  section  of  main  winding  being  located  about  midway 
in  this  recess  at  the  time  when  the  current  in  it  is  changing.  It 
will  be  seen  that  the  same  action  as  has  already  been  described 
takes  place  with  regard  to  the  part  of  the  commutator  coil  which 
is  behind  the  plane  of  commutation  ;  but,  in  addition  to  this,  the 
forward  part  of  the  coil  next  in  front — in  which  the  current  is 
falling — has  come  under  the  polar  extension,  and  as  the  field  under 
this  extension  is  of  the  same  direction  as  under  the  main  portion  of 
the  polar  surface,  while  the  coil  is  cutting  it  in  an  opposite  sense, 
this  coil  is  the  seat  of  a  back  E.M.F.,  which  operates  against  the 
current  in  this  coil,  and  so  assists  in  producing  the  reversal  of  the 
main  armature  section,  which  is  in  series  between  the  two  commu- 
tator coils  under  consideration. 

In  Fig.  3  it  will  be  noticed  that  the  polar  extension  P  is  shown 
in  full,  spanning  four  teeth — that  is,  one  tooth  more  than  the 
number  embraced  by  a  commutator  coil.  Using  Dr.  Thompson's 
notation,  the  breadth  of  a  commutator  coil  is  3/3;  Dr.  Thompson 
uses  /3  to  signify  the  angular  breadth  of  a  section  of  armature 
winding  or  of  a  segment  of  commutator,  and,  according  to  what  1 
have  said  in  the  Paper  as  printed,  this  should  be  the  angular 
breadth  of  the  space  spanned  by  the  polar  extension  P.  Since 
writing  this  Paper,  however,  I  have  found  it  to  be  a  great  improve- 
ment to  make  the  polar  extension  P  span  =  3 -1/3,  or  2  5-1/3, 
according  to  the  nature  of  the  winding. 

The  advantages  secured  when  the  polar  extension  P  spans  this 
additional  extent  of  the  armature  are:  (1.)  The  whole  armature 
current  is  never  carried  by  one  commutator  coil,  as  it  is  for  part  of 
the  time  in  the  former  construction,  but  is  divided  between  two 
and  between  three  alternately  ;  as  a  consequence,  the  maximum 
value  reached  by  the  current  is  only  about  half  as  great  compared 
to  the  value  reached  when  the  polar  extension  has  the  shorter  span, 
and,  moreover,  the  period  occupied  by  the  rise  and  fall  may  be  as 
much  as  double,  so  that  the  time  rate  of  change  of  the  current, 
both  in  commutator  coils,  and  also,  of  course,  in  the  section  of 
main  winding  undergoing  commutation,  is  greatly  reduced.  The 
opposing  E.M.F.  of  self-induction  is,  of  course,  correspondingly 
reduced,  so  that  a  much  heavier  current  may  be  sparklessly  corn- 
mutated  when  the  polar  extension  is  made  to  span  the  greater  breadth. 
(2.)  When  the  span  of  the  polar  extension  is  equal  to  the  angular 
width  of  a  commutator  coil  the  bearing  surface  of  the  brush  must 
not  be  greater  than  the  width  of  one  commutator  segment  ;  but 
when  it  is  made  to  span  the  greater  width  the  brushes  may  cover 
anything  between  one  or  two  segments,  si  >  that  the  length  of  com- 
mutator may  be  reduced  without  diminishing  the  area  of  surface  in 
i  ontacl  between  the  commutator  and  brushes. 

In  designing  machines  with  a  polar  extension  such  as  I  have 
descriln   I  be  borne  in  mind  that,  as  the  flux  conveyed  by 

the  extei  ion  P  enters  the  armature  at  a  point  past  the  plane  of  com- 
mutation, it  is  non-effective  in  generating  E.M.F.  as  it  inters  and 
leaves  I  on  the  same  side  of  the  plane  of  commutation  ; 

it  must,  therefore,  be  treated  as  leakage,  and  provision  made  for 
this  non-effective  flux  in  the  cross-section  of  the  field  magnets. 

Nwmbei  oj  Segments  in  Commutator.  The  necessity  hitherto 
found  for  using  a  large  number  of  sections  in  the  commutator, 
and  "I  resorting  to  duplex  or  triplex  winding  in  the  case  of  lai 

tension  mac! ,  cease    to  exist  when  machines  are  designed  on 

the  lin 

dlj  by  the  difference  of  potential  i1    is  advisable  to  allow 

betweei  i  immul   tot    platei       Of  course,  it  would  gene 

to  reduce  this  number  sufficiently  to  make  the 

current  undulatory  to  an  appreciable  extent,  unli       for  machines 

for  arc  li 
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E.M.l  Iways  the  i  ths  ated  in 

■li.'    ■  circuit  and  i  he  coil  comin 

i  numl i     ej  mi  Ami, 

i  li.it 


of  one  main  section  plus  two  commutator  coils,  in  the  second  it  is 
only  two  main  section  plus  two  commutator  coils — that  is,  less  than 
double  ;  and  then,  most  important  of  all,  the  rate  of  change  is  only 
one-half  in  the  latter  case  of  what  it  would  be  in  the  former.  The 
reduction  of  the  number  of  bars  in  the  commutator  has  the  further 
advantage  that  it  allows  of  the  brushes  bearing  on  a  larger  arc  of 
the  commutator  surface,  so  that  a  smaller  width  of  brush  is  neces- 
sary. It  would  not  do,  however,  to  reduce  the  number  of  slots,  or 
tunnels,  in  the  armature,  and  put  two  coils  in  each  instead  of  one, 
as  this  would  have  the  effect  of  increasing  the  self-induction  four 
times. 

Design  of  Slotted,  or  Tunnel,  Armatures, — Just  as  the  steam 
engine  designer  makes  his  reciprocating  parts  as  light  as  possible 
consistent  with  strength,  so  it  is  worth  while  to  so  design  the  slots, 
or  tunnels,  in  an  armature  as  to  get  the  least  amount  of  self-induc- 
tion ;  and  this  is  to  some  extent  antagonistic  to  other  desirable 
features  in  short-air-space  machines. 

In  the  first  place,  in  order  to  keep  down  the  self-induction,  the 
opening  at  the  top  of  the  slot  should  be  as  wide  as  possible  con- 
sistently with  its  not  exceeding  the  limit  where  appreciable  loss- 
would  occur  through  eddies  in  the  polar  surface  of  the  field 
magnets.  The  width  of  this  opening,  as  stated  in  my  former 
Paper,  should  not  exceed  one  and  a-half  times  the  air  space.  I 
usually  make  it  about  one  and  a-quarter  times.  Next,  the  number 
of  conductors  in  each  slot  should  be  as  small  as  consistent  with 
considerations  of  cost  of  manufacture  ;  though,  as  alreadj'  shown, 
it  is  advantageous  in  many  cases  to  make  the  number  of  commu- 
tator blades  as  small  as  possible — the  conductors  in  two  or  more 
pairs  of  slots  forming  but  one  section  of  the  winding.  In  Figs. 
3,  4,  and  5  are  represented  some  designs  of  slots  which  have  given 


Fig.  4 

.satisfactory  results  in  machines  made  by  Missis.  Mavor  and  Coul- 
son.  In  Fig.  3  is  represented  a  plain  slot  with  reversible  commu 
tator  coils,  the  number  of  segments  in  the  commutator  being  equal 
to  the  number  of  slots  in  the  armature  core.  The  commutator  '"il 
embraces  3  teeth,  or  has  an  angular  breath  of  •"•  8.     There  are  thus 

two   commutator  coil    wires    and    two    main    armature    conductors 

in  each  slot;  of  the  two  former,  one  only  is  in  operation 
at    a   time,    the   second    belonging    to  a  commutator  coil  further 

tnder   the    pole,    and    which    has   not    yet    come   into   cir- 
cuit   under    the    brush.       Fig.    A    represents    a 
groove   planed    near   the   top   on  each  side   into  which   the   round 
wire    forming    the   commutator   ci  n    this  design   the 

number  of  commutator  segmi  nts  is  half  that  of   the  Blots,  and  the 

i Is  hall  that  of  the  mi   n  coils  ;  the  commutator  coil 

embraces  5  teeth,  and  its  angular  width  is  thus  ■_'.'.  ■;,  there 
being  two  convolutions  of  main  winding  to  each  section,  bul 
each  (convolution  wound  in  a  separate  pair  of  slots.  The  alter 
nate  « ires  i  ome  into  opera!  nl  ermediate 

bet  «n  i  "li  i  !"..'■  belon   h  coils  I  url  her  back,  and  not 

lit  for  the  time  being.     Thi  i   addition  to  advan- 

ilreadj    pi  h I  out .  pel  a I  he  u  m«  m     I g  a  little 

smaller  in  diameter,  and  alsi  commutator 

eeurii  in  their  posit 

i  he  core,     Pig.  10  i  f  the  w  ind 
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per  minute.     Tins  machine  I  shall  deaoribe  later  on.     The  number 
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is  the  case  in  bhe  cither  two  figures,  these  are  wound  in  separate 
slots,  each  convolution  of  the  winding  passing  through  slots  which 
are  one  removed  from  being  diametrically  opposite.  Figs.  11  and 
12  represent  diagrammatically  this  winding.  The  result  of  this 
construction  is  that  the  self-induction  of  a  main  armature  section 
is  only  about  one-half  of  what  it  would  be  if  there  were  two 
conductors  in  fine  slot,  both  undergoing  commutation  at  the  same 
time. 

The  quotient  of     — I  —     gives  the  size  of  A  machine, 

revs,  per  minute 
We  have  lately,  at  Messrs.  Mayor  and  Coulson's  works,  taken  to 
calling  this  the  machine  constant. 

I  find  it  very  convenient  in  fixing  the  size  of  a  machine  to  take 
as  a  basis  the  total  tlux  N,  and  this  1  make  proportional  to  the 
square  root  of  the  machine  constant.  Having  N  fixed,  the  areas 
of  all  sections  of  the  magnetic  circuit  are  found  by  dividing  N,  plus 
the  leakage  allowance,  by  the  value  of  /3  which  is  desired  in  each 
portion  of  the  magnetic  circuit.  Thus  the  output  of  the  machine  is 
taken  as  being  proportioned,  not  to  the  third  power  of  the  lineal 
dimensions,  but  to  the  third  power  of  the  square  root  of  the  cross- 
sectional  area  at  any  given  point  in  the  magnetic  circuit.     Proceed- 


Fig.  5.— 80  K.W.  Dynamo,  400  revs.,  constant,  200. 

ing  in  this  way,  the  preliminary  calculations  are  not  hampered  by 
having  to  take  into  account  the  space  occupied  by  the  shaft,  the 
depth  of  teeth,  &c. 

N=Machme  constant    135Q(m. 
1 
The  current  which  may  be  commutated  in  machines  of  the  type 
I  am  describing  is  given  by  the  empirical  formula  : — 

N 

'j-  = • 

ixXxn 

Where  ix  =the  current  per  slot  in  main  winding. 
N  =  total  flux  per  pole. 

1  =  length  of  armature  core  in  centimetres. 
»= number  of  slots. 

X  ^a  variable  depending  for  its  value  on  the  average  co- 
efficient of  self-induction  of  main  winding  and  commutator  coils. 

In  some  30-kilowatt  machines  having  a  constant  of  3!)'5,  the 
armature  cores  measuring  34 '3cm.  long  by  34 '3cm.  diameter,  the 
value  of  X  is  17,  the  form  of  slot  being  similar  to  that  shown  in 
Fig.  :;. 

In  the  80-kilowatt  machine  herein  described,  having  a  constant 
nf  200,  the  value  of  X  is  135.  The  fact  of  this  machine  working 
sparklessly  with  the  lower  value  of  X  is  due  to  the  method  of 
winding  and  to  the  larger  openings  at  top  of  slots.  The  value  of 
X  depends  upon  the  form  of  slot,  and  especially  on  the  width  of 
the  opening  at  the  top  and  in  the  disposition  of  the  conductors  in 
them.  The  coefficient  of  self-induction  L  is  greater  in  the  main 
conductors  than  in  the  commutator  coils,  owing  to  these  being 
deeper  in  the  slots  and  greater  also  in  the  lower  conductors  than  in 
those  near  the  surface  for  the  same  reason.  I  take  the  self-induc- 
tion of  the  end  connections  as  negligable compared  with  that  of  the 
portions  of  conductor  embedded  in  slots. 

This  empirical  formuhe  is,  of  course,  capable  of  being  developed 
into  a  scientific  one  by  substituting  the  true  values  of  L  for  the 
quantity  X  and  taking  all  the  particulars  of  the  winding  length  of 
wie  and  other  conditions  into  account.  The  formula,  how- 
ever, is  only  independent  of  the  speed  at  which  the  machine  runs 
so  long  as  the  resistance  of  the  conductors  remain  a  negligable 
quantity,  which  it  does  throughout  a  considerable  range. 

Parallel  Bui  ning. — It  is  almost  unnecessary  to  say  that  machines 
for  running  in  parallel  must  not  have  arising  characteristic     at  any 
rate,  when  combined  with  their  driving   power.      I    have   m 
experiment  with  direct-driven  plants  ;  but  it  is  evident  that  if  a 


combined  plant  running  on  the  governors  gives  a  falling  character- 
istic, two  or  more  such  plants  would  run  parallel,  although  the 
dynamo,  when  driven  at  absolutely  constant  speed,  had  a  rising 
characteristic.  ( >f  course,  the  characteristic  is  under  the  control 
of  the  designer,  and,  apart  from  questions  of  permeability  of  the 
magnetic  system  and  relative  magnetising  powers  of  shunt  and 
armature,  depends  upon  the  position  of  the  plane  of  commutation 
relatively  to  the  neutral  plane. 
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Fig.  6. 

Take  Fig.  6,  which  is  the  characteristic  of  an  80-kilowatt  machine 
when  driven  at  a  constant  speed.  This  shows  a  rise  up  to  300 
amperes,  after  which  there  is  a  gradual  fall  down  to  full  load.  If 
driven  at  a  rigidly  constant  speed,  or  if  coupled,  or  run  from  the 
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Fig  7 

same  power  supply,  so  as  to  both  run  at  the  same  speed,  two  such 
machines  would  not  run  in  parallel  with  safety.  Fig.  7,  however, 
is  the  characteristic  of  the  machine  and  engine  combined,  when 
the  latter  is  running  on  its  governors.     The  increase  of  speed  with 


Fig.  8. — Proposed  An  for  Coupling  Machines  with  Rising 

<  !haractei  istic  in  Parallel. 

light  loads  is  sufficient  to  transform  the  characteristic  into  a  falling 
one,  from  which  it  results  thai  two  such  separate  plants  would  run 

in  parallel  perfectly.  As  1  have  already  said,  however,  there  is  no 
difficulty  about  designing  a  machine  to  have  a  falling  characteristic, 
even  if  driven  at  con 

So  far  as  my  experience  goes,  there  is  not  much  inclination  to  run 
compound  (by  which  I  mean  machines  with  a  rising  characteristic), 
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machines  parallel  in  this  country;  but  if  it  were  desired  to 
do  so  the  arrangement  which  suggests  itself— a  modification  ot 
the  well-known  method  for  machines  with  compound  wind- 
ing—is  shown  in  diagram  (Fit;.  8).  The  brushes  BB  are  the 
main  ones,  set  with  a  backward  lead,  while  b  b  are  small  subsidiary 
brushes,  set  on  the  forward  lead.  Suppose  one  machine  were 
started,  and  it  were  desired  to  connect  the  second  one  in  parallel, 


Fig.  9.— Diagram  of  Winding,  with  One  I  lommutator  Coil  to  each  Turn  of 
Main  Winding. 

the  second  machine  would  be  started,  and  its  E.M.F.  adjusted  in 
the  usual  way  ;  the  small  brushes  b  b'  on  the  first  machine  would 
then  be  put  down  :  next  the  two  small,  and  after  that  the  two 
sets  of  main  brushes  on  the  second  machine.  When  connection 
is  established  between  the  two  armatures  at  the  four  points  b'  b' 
and  B'  B'  on  the  same  side  of  the  commutators,  part  of  the  current 


Fig.  10.— Diagram  of  Winding,  with  One  Commutator  Coil  for  every  Two 

Main  Convolutions. 

traversing  the  coils  between  the  two  planes  of  commutation  will 
leave  the  first  armature  by  the  small  brush,  and  flow  through 
similar  coils  on  the  second  'armature,  just  as  the  current  from  the 
series  coils  on  compound  machines  splits  up  between  the  two  series 
cojia  v,  I,.  first  thrown  into  parallel  in  the  well-known 

arrangement.     The    other   brushes    may   then   be    put  down  and 


Fro.  11.  -Diagram  of  Winding  of  80  K.W.  Dynamo. 


switches  closed,  when  the  small  brush orward  position 

..  ,n  the  same  way  as  the  indepen 
epa  compound  hum  hinea  from  any 
tendency  to  play  into  each  other.      Utho  Led  this 

arrangement,  I  think  there  is  no  doubt  that  it  would  work  satisfac- 
torily it  it  wen  i  iiil  machines  with  ■  rising  oharai 

rallel       I ,  howevi  r,  in  central  station  work   in  this 


country  to  use  shunt  machines,  and  to  control  the  current  from 
each  machine  by  means  of  a  variable  resistance  in  the  shunt  ;  and 
no  doubt  it  will  generally  be  preferred  to  use  machines  with  a 
slightly  falling  characteristic  for  running  in  parallel,  so  as  to  avoid 
all  complications.  I  may  point  out  that  with  Bhort-air-space 
machines  considerable  regenerative  power  is  required  in  the  arma- 
ture in  order  to  get  even  a  moderate  fall  in  the  characteristic. 

Rocking  Brush-Holders  for  Reversing  Motors.— For  reversible 
motors  the  fact  of  the  regenerative  armature  requiring  a  forward 
lead  instead  of  a  backward  one,  allows  of  a  very  simple  and  reliable 
automatic  arrangement  for  shifting  the  brushes  on  reversal  of  direc. 
tion  of  rotation.     The  rocking  arm  carrying  the  brush-holders  is 


Fig.  12.— SO  K.W.  Dynamo. 

mounted  on  the  shaft,  and  suitably  bushed  and  lubricated  so  as  to 
move  freely  ;  the  friction  of  the  brushes  causes  it  to  be  carried 
round  with  the  armature  until  brought  up  by  stops  which  limit  its 
travel  in  either  direction.  These  stops  are,  of  course,  adjusted  so 
as  to  keep  the  brushes  in  the  proper  position  for  sparkless  commu- 
tation. Thus  the  position  of  the  brushes  is  automatically  changed 
without  any  sparking,  as  during  the  time  in  which  the  brushes  are 
travelling  from  one  position  to  the  other  immediately  after  a 
reversal  they  do  not  move  relatively  to  the  commutator,  but  travel 
round  with  it  until  brought  up  by  the  stops  ;  so  that  there  is  no 
relative  motion  of  commutator  and  brushes  until  the  proper  posi- 
tion is  reached,  and  consequently  no  sparking  (see  Fig.  13). 


Flo,  13.  —Automatic  Rocker  for  St  - 

Motors.-   The  question  has  been  put  to  me  trom 

more  than  one  quarter  whether  motors  fitted   with  regenerative 

armatures  would  be  self  regulating    that  is,  run  al  constant  speed 

load  when  supplied  wii b  constant  pressure  at  terminals 

ordinary  shunt  mot    i  regulating  qualities 

to  the  back  turns  in  the  armature,  which  have  the  effei 

Ear  as  speed  is  concerned, 
ed  drop  of  pressure  caused  by  dead  resistance  in  the  con- 
internal  and  external  to  the  machine.    The  reply  to  this 

in    is   that,  while   in    the   case   of  generators   it    may  be   inad- 
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visible  to  reduce  the  air  apace  below  a  given  value  on  account  of 
the  crowding  up  of  lines  due  to  the  large  armature  reaction,  causing 
a  diminution  in  the  total  flux,  and  so  bringing  down  the  charac- 
teristic, in  the  case  of  a  motor  this  action  can  lie  taken  advantage 
of  and  the  air  space  reduced  to  a  safe  mechanical  clearance  ;  the 
reduction  of  the  total  flux  due  to  crowding  up  will  then  tend  to 
compensate  for  drop  of  pressure  due  to  dead  resistance.  So  that  in 
the  case  of  a  motor  we  obtain  the  happy  concurrence  of  lightest 
weight  and  minimum  cost  with  best  regulating  qualities. 

ion  of  80- Kilowatt  Dynamo  bwli  by  Mavor  and  Covlscm  - 
//.'it  Revolutions  per  Minuti . 

Armature. — Diameter  over  all     21  inches. 

,,         core  17J     >> 

,,         hole  in  discs    4j-     ,, 

Total  flux  (effective),  N  =  20,000,000. 
The  main  winding  consists  of  72  bars  solid  copper,  1/33  x  0-2  inch, 
connected  at  ends  by  "  butterfly  "  connectors.  Each  bar  is  placed 
in  a  separate  slot,  and  the  connectors  join  the  first  to  the  thirty- 
sixth  bar  at  each  end.  Thus  the  two  bars  in  each  convolution  are 
one  division  less  than  diametrically  opposite.  The  arrangement  is 
that  represented  in  Fig.  5.  Referring  to  Fig.  5,  the  commutator, 
or  reverser,  bar  which  is  just  under  the  pole-tip  is  joined  at  the 
commutator  end  to  the  commutator  blade.  At  the  distant  end  it 
passes  over  to  the  slot  seventh  removed,  through  which  it  returns 
and  is  joined  to  the  main  bar,  which  lies  in  the  slot  third  removed 
from  it. 

Magnets.  —  The  magnets  are  of  (so-called)  cast  steel,  and  each 
half  is  made  in  two  parts,  with  a  division  between  them,  iin.  wide, 
parallel  to  the  magnetic  flow,  in  order  to  reduce  the  crowding  up  of 
the  lines  from  cross  induction,  thus  carrying  out  Prof.  Thomson's 
suggestion. 

The  polar  angle  is    120'. 

The  air-gap    J  inch. 

The  shunt-winding  consists  of  3251b.  of  No.  12  wire. 

Number  of  turns 2,010. 

Resistance  at  1205F 10  7  ohms. 

Current 9  35  amperes. 

Ampere-turns  18,800.* 

The  weights  are  as  follows  : — 

Cwt.qr.lb. 

Magnets,  steel  castings,  &c 35     3     2 

Magnet  coils 2     3  17 

Armature  (shaft,  core,  and  commutator) 20     3  15 

Windings,  main  coils,  reverser  coils 4     3  12 

Bearing,  rocker,  brush-holders,  &c 3     3     1 

The  engine   was  built  by  Messrs.  Belliss,  of  Birmingham,  and 

their  test  showed  an  efficiency  of      '     '    '  =86  per  cent. 
I.  ri.l  . 
While  this  test  was  being  made,  however,  the  shunt  coils  were 
coupled  in   parallel,  with  a  resistance  in  circuit  which  dissipated 
1  per  cent,  of  the  total  energy.     So  that  the  real  efficiency  of  the 
combined  plant  is  87  per  cent. 


Speakers  whose  remarks  are  prefaced  by  an  asterisk  have 
returned  their  proofs  revised. 

DISCUSSION. 

•The  PRESIDENT  (Mr.  K.  E.  B.  Crompton)  said  the  subject  of  Mr. 
Savers*  Paper  was  one  of  exceeding  importance  to  them  all  at  the  present 
moment.  They  all  knew  the  subject  of  short  air  space  design  was  to 
minimise  the  quantity  of  material  necessary  in  the  construction  of  dynamos 
and  motors,  and  they  knew  that  iu  ordinary  designs  with  short  air  space 
they  had  great  trouble  with  the  commutators  and  the  commutating  arrange- 
ments generally.  Mr.  Savers  claimed,  and  he  (the  President)  believed 
justly  so,  to  have  overcome  those  difficulties,  but  up  to  the  present  time  it 
had  not  been  an  easy  matter  to  make  the  machines  reversible,  and  they 
had  now  to  thank  him  for  the  further  development  he  had  put  before  them 
that  evening. 

"Mi.  F,  V.  ANDERSEN  said  he  had  not  had  much  experience  with 
tunnel  wound  armatures.  This  arrangement,  which  was  that  adopted  by 
Mr.  Savers,  required,  if  a  good  machine  were  to  be  made,  the  solution  of  a 
number  of  difficult  problems.  It  brought  with  it  a  number  of  troubles 
which  they  did  not  meet  with  when  they  used  smooth  core  armatures. 
He  would  not  criticise  the  plan  adopted  by  Mr.  Sayers  for  removing  the 
troubles  connected  with  the  tunnelled  armatures,  lie  was  looking  forward 
with  some  anxiety  to  seeing  one  of  Mr.  Sayers  machines  running  ;  for  if  he 
succeeded,  then  his  plan  must  be  quite  generally  adopted,  except  in  one 
particular  case,  where  shunt  machines  were  required,  Me  could  not.  of 
make  shunt  machines  on  this  plan,  and  many  of  the  machines  now 
wanted  in  special  cases  must  be  shunt  machines.  Mr.  Savers'  machine, 
■h  its  field  might  be  shunt  wound,  was  virtually  a  compound 
machine. 

*Mr.  SAVERS  said  he  would  point  out  that  the  machine  shown  in  Fig. 
5  was  a  shunt  machine.  The  suggested  new  method  for  parallel  working 
was  only  for  use  when  the  machines  were  so  designed  as  to  give  rising 
characteristics. 

*  This  means  9'400  ampere-turns  in  each  limb  of  magnets. 


Mr.  ANDERSEN  :  5Tes,  bul  1  mean  the  danger  of  reversal  will  come 
in  on  account  of  the  regenerate  .  iture 

"Mr.  SAY  ERS  :   Well.  I  .1,,  n,.t  find   I  1m!  .      [ho 
with  that,  and   I  do  aol    and   thai   even  with  a  risi 

actual  reversal  take    pla iccounf  of  the  number  of  turns 

in  the  armature  as  compared  with  the  field. 

*Mr.  ANDERSEN,  resuming,  said  in  his  opinion  it 
so  proportioning  the  at  tual  -hunt  which  was  put  in  in  the  ordinary  way  1 1 
the  back  linn  in  the  armature  to  avoid  it       That,  of  course,  would 
the  saving  in  material  that  they  had  iu  the  ordinary  way  in  this  armature. 
Mi-    wi  bed     to   thank    Mr.    Sayers  for   the  valuable   detail-  he  had   given 
such    as    the    very  businesslike  statement    giving  all  the   particul 

weights  of  an  80  -unit  marl  line  .,  i  a  given  speed.     It  might  1 f  some  in 

if  he  gave  a  few-  figures  which  he  had  picked  out  from  his  own  designs,  and 
in  which  he  i   add  show  a  reason  tm-  hi-  statement    that  the 
important  saving  to  be  gained  in  the  weight   of  the  machine. 
the  first  four  items,  magnets,  magnet   coils,  armature  ami  winding      Mr. 
Sayers's   figures  came  to  about  64J  cwt.  for   the  active  material   of   the 
80  kilowatt   machine.     Taking    the  ordinary  well  known  si 
machine,  if  they  made  it  a  first-rate  cool  ami     |  ai  kle      mai  bine,  with  96 
per    cent,    electrical    efficiency,    and    made    an    equivalent    machine    on 
that  plan,  which  was  a  very  general  one,  the  weight  of  those  four  items, 
when   they  went  economically  about  the  design,  he  found  to  be  85Jcwt. 
Mr.  Sayers'  was  754  per  cent,  of  that,  so  that  there  was  a  gain  of  24|  per 
cent.     This  gain,  Of    course,  did  not  go  right  through  all  the  items  ;  the 
armature  was  larger  and   heavier   in   Mr.   Saver-    than    in    the  ordinary 
machine.     There  was  some  34  per  cent,  more  weight  in  the  core  and 
and  21 J  per  cent,  in  the  armature  copper.     In  the  labour,  too,  he  suspected 
that   Mr.   Sayers'   machine  was  considerably  more   expensive,  a- 
deal  of  labour  was  involved  in  the  larger  armature  and  the  larger  amount 
of  armature  copper.     Still,  so   far  as  compound  machines  were  concerned, 
there  must  be  approximately  a  saving  of  10  per  cent,  in    the  cost.     The 
advantage  of  fixed  brushes  he  considered  to  be  great    when    they  could 
have  them.     They  were  unnecessary  in  central  stations,  but  they  were  tin 
important  improvement. 

Mr.  W.  M.  MORDEV  said  he  had  not  intended  to  speak  ;  but  he  should 
like  to  make  an  objection  to  a  new  term  that  Mr.  Sayers  had  tried  to 
introduce.  He  thought  they  ought  to  be  very  jealous  in  regard  to  the 
introduction  of  new  terms.  Although  the  term  mentioned  in  the  second 
paragraph  had  received  the  apostolic  benediction  of  Lord  Kelvin,  he 
ventured  to  think  they  ought  not  to  receive  the  name  "  keeper  "  for  field- 
magnets.  What  was  the  origin  of  the  term  keeper  '.  In  the  prehistoric 
days  the  cave  men  found  that  ordinary  magnets  kept  their  magnetism 
longer  if  they  put  a  nail  across  them,  and  they  called  that  a  keeper.  But 
there  was  no  kind  of  analogy  between  that  and  the  function  played  by  the 
field-magnet.  Then  he  would  like  to  object  to  the  use  of  the  new  term 
"regenerative  armature."  If  it  was  different  from  other  armatures, 
let  them  call  it  the  "  Sayers' "  armature.  Still  another  term  he  ob- 
jected to  even  more  strongly,  and  that  was  the  use  of  the  word 
"  blades  "  for  commutator  sections.  They  had  been  in  the  habit  of 
calling  them  "sectors."  The  object  of  the  Paper,  as  he  understood  it, 
was  to  introduce  to  them  an  improvement  by  which  Mr.  Sayers  had  made 
his  very  clever  arrangement  suitable  for  machines  that  were  capable  of 
running  in  either  direction.  They  were  glad  to  know  that  he  had  got  over 
that  difficulty.  He  had  got  over  it  by  using  twice  the  number  of  commu- 
tator coils,  or  by  using  twice  the  space  for  commutator  coils.  AVith  refer- 
ence to  the  reduction  of  the  number  of  sectors,  the  number  of  parts  in 
the  armature,  Mr.  Sayers  pointed  out  that  with  his  arrangement  it  was 
not  necessary  to  have  a  large  number  of  sectors  in  the  commutator.  But 
if  they  reduced  the  number  of  sectors  too  much  they  got  a  circuit  in 
which  the  current  was  pulsating.  Mr.  Sayers'  correcting  arrangement 
was  not  applied  to  the  outside  circuit,  so  that  if  the  outside  circuit  had 
any  self-induction  you  got  sparking  due  to  the  outside  circuit. 

*Mr.  H.  A.  MAVOR  said  the  Paper  necessarily  interested  him  as  the 
manufacturer  of  the  machine  which  it  described.  He  wished  to  give  the 
fullest  credit  to  Mr.  Sayers  for  the  energy  he  had  shown  in  overcoming 
the  difficulties  incident  to  the  projection  of  so  entirely  new  a  method  of 
design,  and  his  firm  had  great  pleasure  in  staudiug  by  and  paying  the  piper 
for  the  experiments — all  the  more  pleasure  that,  he  was  glad  to  say,  not 
one  of  the  machines  had  turned  out  to  be  an  experimental  machine. 
That,  he  thought,  indicated  the  possession  by  Mr.  Sayers  of  what  he 
might  call  the  rectifying  eye,  or  the  commutating  eye,  because,  of 
course,  iu  the  first  instance,  the  construction  of  these  machines 
was  not  a  question  of  calculation.  Experiments  had  to  be  made  ;  and, 
as  Mr.  Sayers  had  told  them  the  formula  on  which  he  based  his 
practice  now  was  an  empirical  one,  and  the  fact  that  that  empirical 
formula  had  been  made  up  by  experience  in  a  large  number  of 
machines,  all  of  which  had  been  satisfactory,  was  rather  remarkable. 
In  the  Paper  there  was  reference  to  a  variety  of  sections  of  slots 
which  had  been  used  in  these  machines.  So  far  as  he  could  see.  only 
two  sections  had  been  shown.  A  great  many  others  had  been  tried,  and 
all  gave  satisfactory  results.  With  regard  to  the  question  of  parallel 
running,  he  (the  speaker)  had  had  the  opportunity  of  making  some  experi- 
ments with  the  80-kilowatt  machine  represented  in  Pig.  5,  and,  so  far  from 
experiencing  any  difficulty  whatever  in  switching  it  into  parallel,  the  ex- 
pression used  by  the  engineer-in-charge  was  that  it  was  "greedy  for  the 
load."  It  took  up  the  load  very  easily,  and  without  an  \  thoi  k  to  the  engine 
driving.  It  would  be  evident  to  them,  he  thought,  that  if  the  machine 
had  a  rising  characteristic  the  engine  immediately  pulled  up,  an 
difficulty  remedied  itself.  In  this  machine,  however,  the  turns  were  not 
,,.,v  many,  am]  the  characteristic  was  almost  horizontal.  That  was  an 
experimental  resull  which  would  probably  relieve  the  minds  of  some  who 
[eared  that  parallel  running  would  be  difficult  with  those  machines.  He 
might  mention  that  the  difficulty  was  called  prominently  to  their  Dot  LC6 
t  tempt  to  run  two  machines  iu   parall     which  were  driven  off  the 
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same  shaft.  That  was  found  impossible.  The  machines  were  slightly 
rising  in  characteristic,  and  could  not  be  joined.  It  was  not  necessary 
that  they  should  be  ;  but  the  difficulty  could  have  been  got  over  in  a 
simpler  manner  than  by  the  use  of  an  auxiliary  brush  by  putting  on  a  turn 
or  two  of  back  series  winding  to  bring  down  the  characteristic.  With 
regard  to  the  fixed  position  of  brushes,  that  was  not  quite  arrived  at  in 
large  machines  yet.  but  he  thought  now  they  saw  their  way  to  it,  and  that 
it  was  not  far  off.  The  amount  of  motion  required  for  the  brushes  in  these 
machines  was  very  slight  indeed.  In  the  80-kilowatt  machine,  the  largest 
contracted  so  far,  the  brushes  required  to  be  moved  at  half  load,  and 
remained  fixed  up  to  full  load,  and  in  the  same  position  from  half  load 
down  to  no  load. 

•Mr.  H.  RAVEUSHAW  said  he  thought  it  was  generally  agreed  that  Mr. 
Sayers'  invention  was  one  of  the  best  and  most  real  of  the  last  few  years 
in  connection  with  dynamo  work.  At  the  same  time  he  must  say  that  Mr. 
Sayers  put  his  extra  copper  in  the  wrong  place  :  he  put  it  en  the  armature, 


Diagram  of  Dynamo  arranged  with  experimental  "non-sparking"  Pole  Piece 

which  increased  the  complication  of  that  part  of  the  machine.  Any  con- 
tinuous-current armature  was.  at  the  best,  a  very  complicated  affair,  with 
a  very  large  number  of  bars,  a  quantity  of  solder,  as  a  rule,  and  tape, 
and  string,  and  other  things  !  It  really  was,  from  an  engineer's  point  of 
view,  a  very  uumechanical  job.  An  alternating  dynamo  was,  as  a  rule, 
very  much  simpler.  Since  Mr.  Sayers  read  his  first  Paper  he  had  made  a 
few  experiments  with  what  he  had  always  known  as  a  "  cross-field " 
dynamo,  one  with  a  non-sparking  pole  at  right  angles  to  the  ordinary  field. 
[The  speaker  showed  a  diagram  of  the  machine,  and  a  curve  showing  the 
result  of  his  experiments  reproduced.]  It  was  an  ordinary  notched  armature, 
with  72  commutator  sections  and  72  notches,  armature  lOJin.  diameter, 
core  14in.  long,  100  volts  and  150  amperes.  He  altered  the  magnets 
slightly,  so  as  to  get  more  room,  and  fitted  a  small  electro-magnet  in  the 
middle  of  each  magnet-bar,  pointing  to  the  centre,  and  having  the  same 
clearance  as  the  ordinary  pole-pieces.  The  cross-field  dynamo  was,  he 
believed,  originally  due  to  Mr.  Swinburne.     It  had  been   a  well-known 


6000 

9 
+ 

5000 

++ 

1 

§•30110 

H 

■  jS 

1000 

I  Irtnature, 

Curve  showing  results  of  Experiment. 

design.  1'ui   he  bad  alwa;     undei   I In  wt i    really  practicable.     He 

in-  cro  field  coil  with  &  small  wire  bo  that  they  could  be  sepa- 
rately excited.  He  put  i  certain  amount  ■>!  load  on  the  machine,  and 
then  varied  the  current  ii   thi field    until  the  machine  did  no 

He  th i.i.i     hi  field  cu I   until    the   bin  lies  began  t.. 

pal  I     ■        I  <  d  ii   mini  they  et  ting  the 

I  lie  diagram.     The  black  lino 
showed  Hh-  actu  rnsii  ture    the  little ci      i      bowed 

lie'  umpei  1 1 " nil.     . .  would    ee  that  thej  pi  act  l  albj 

I  with  I  he  ampere  turn    oi    I  be    irmal  ure,     The  larger  a i 

i  ii.  ir  ere  the  me  bini     pari  ed  ;   one 

current      i     >         ,  ,:     i he  othei    too  lai ge.     This  was  not   m] 

i  the  machine 

pei  feci  !  .  i  (     a  matter  oi   fai  I .  whei e  woi  Iced  it 

eld  it  sparked  vei  t  at  all  ;  but  t 

... 


*Mr.  H.  F.  PARSHALL  said  that  in  the  discussion  it  seemed  to  have 
been  assumed  that  the  depth  of  the  air-gap  was  of  the  greatest  importance 
in  practice  in  determining  the  amount  of  sparking,  change  of  load.  .Vc. 
He  was  not  of  that  opinion.  Assuming  he  was  correct,  the  air-gap  in  the 
case  of  projection  armatures  would  be  determined  from  considerations 
such  as  the  effect  of  eccentricity  of  the  armature.  With  respect  to  the 
pole-pieces  the  mechanical  strains  due  thereto  and  the  effect  of  the  mag- 
netic or  electrical  unbalancing  of  the  armature  circuits.  Referring  to  the 
dimensions  given  by  Mr.  Sayers,  he  noted,  on  account  of  these  considera- 
tions. Mr.  Sayers  had  adopted  the  same  air-gap  as  he  (Mr.  Parshall)  had 
found  advisable  under  similar  conditions  and  entirely  without  reference  to 
sparking,  although  subsequent  experiments  had  shown  the  correctness  of 
his  (the  speaker's)  assumptions  as  to  proper  length  of  air-gap.  The  effect 
of  the  current  in  an  armature  as  to  sparking  was  to  distort  the  flux  in  the 
air-gap,  and  to  set  up  during  the  period  of  commutation  a  counter  E.M.F. 
due  to  self-induction.  If,  therefore,  it  could  be  shown  that  outside  the 
limits  fixed  by  mechanical  considerations  varying  the  length  of  the  air-gap 
did  not  greatly  affect  the  distortion  of  magnetic  flux  nor  affect  self-induc- 
tion of  an  armature  coil  when  in  the  position  of  commutation,  it  was 
demonstrated,  he  thought,  that  the  air-gap  was  not  at  all  so  important  as 
supposed.  Referring  first  to  distortion,  it  was  shown  by  Dr.  John  Hopkiu- 
sou  that,  the  distortion  w:ith  smooth  core  armatures  was  2Kmc[l  =  d, 
where  d  =  distortion  or  difference  in  lines  per  unit  area  between  the  two 
extremities  of  the  pole  arc,  K  equals  the  pole  arc  or  some  large  fraction  of 
it,  mc  the  magneto-motive  force  of  the  armature,  and  /  the  length 
of  the  air-gap.  In  the  case  of  projection  armatures  the  formula 
required  modification.  The  reluctance  of  the  circuit  around  which  the 
magneto-motive  force  2  K  m  c  acted  was  in  the  first  case  dependent  on  the 
air-gap,  and  the  displacement  of  the  magnetic  flux  in  the  air-gap  was  in 
that  case  proportional  to  the  current  in  the  armature.  In  the  case  of  pro- 
jection armatures  the  formula  became  2  K  »i  c =1  d  I  +  (o  +  d)fj J,  —  («  — '/) 
/^/,,  a  being  the  initial  magnetisation  in  the  projections,/,  the  force  of 
magnetisation,  rf  the  displacement  flux,  /,  the  length  of  the  projections,  in 
which  case' obviously  I  (or  length  of  air-gap)  became  of  less  and  less  impor- 
tance as  the  magnetisation  and  length  of  the  projections  was  increased  ; 
d  might  then  be  made  as  small  a  fraction  of  a  as  desired  by  simply  vary- 
ing the  proportion  of  area  of  the  projections  with  respect  to  the  section  of 
the  polar  surface.  In  practice  he  had  found  it  economical  to  limit  the 
length  of  the  air-gap  to  the  smallest  possible  amount  consistent  with  uiechani- 
cal  considerations,  and  to  so  proportion  the  area  of  the  projections  that  a  small 
distortion  of  the  flux  as  compared  with  the  initial  flux  was  accompanied  with 
a  relatively  great  increase  of  reluctance  in  the  projections,  in  which  case 
projection  armatures  might  be  made  less  subject  to  distortion  than  smooth 
core  armatures.  Then  with  respect  to  the  inductance  of  an  armature  coil 
in  the  plane  of  commutation,  it  had  been  found  by  direct  measure- 
ment that  the  increase  of  inductance  was  not  very  great  outside  the  length 
of  gap  defined  as  mechanically  necessary,  even  when  a  coil  was  advanced 
so  that  its  sides  were  immediately  under  the  poles.  Extremely  small  air- 
gaps  were  under  all  cases  in  large  machinery  mechanically  objectionable. 
With  respect  to  the  statements  as  to  self-induction  and  distortion,  he 
might  point  out  that  in  the  arc  of  commutation  the  inductance  E.M.F.  in 
a  coil  was  I'.s  =  2  7r »  L  r  10— ''.  For  sparkless  commutation  2  tt  n  L  e  10—" 
=  E.M.F.  generated  by  the  flux,  or  2  w  n  M  10-*.  or  Lo  10~'  =  M  (change 
in  number  of  lines  during  period  of  commutation.  Hiving,  then,  the 
values  of  Lo  and  M,  each  of  which  might  be  easily  determined  by  calcula- 
tion or  by  experiment  for  a  given  type,  the  lead  of  the  brush,  the  arc  of 
commutation,  and  proper  width  of  brushes  is  determined.  Having 
reference  to  the  weights  quoted  by  Mr.  Sayers.  he  might  say  that  they  did 
not  show  any  saving  in  material  over  several  good  types  of  dynamos  with 
which  he  was  acquainted,  the  extra  cost  of  the  additional  armature 
winding  being  neglected. 

*Mr.  W.  B.  F.ssoN  said  this  question  of  slotted  armatures  ]>-'--sesse<l  a 
good  deal  of  interest  for  him,  because  he  used  to  make  Blotted  armatures 
a  long  time  ago— about  ten  years  ago  ;  and  so  far  from  the  width  of  the 
clearance  of  the  air  gap  being  about  two  thirds  of  the  width  of  the 
slot,  which  be  thought  i(  was  in  Mr.  Savin-'  lie  used  to  have  his 
clearance  only  about  one  third  of  the  width  of  the  slot,  and  he  never  had 
any  trouble  from  sparking  at  all.  The  fact  was  that  when  they  had  the 
air  gap  suffii  ienl  to  slop  the  heating  of  the  pole  pieces  the  machine  worked 
perfectly  without  any  sparking,  and.  of  course,  without  the  complication 
shown  by  Mr,  Sayers.  He  looked  at  this  question  of  construction,  of 
curse,  from  the  manufacturer's  point  of  view  entirely,  and  he  should  like 
to  know  how  the  cost  of  the  machine  compared  with  the  coal  of  an  ordinary 
machine,  Mi  Sayers  had  not  explained  in  his  hearing,  at  least-  the  80- 
kilowatt  machine.  If  the  magnets  were  made  of  Bteel  and  it  looked 
as  if  they  were  —  it  was  i  verj  expensive  casting.  These  -te«l 
.  a  in.  cost  i"'  supposed,  at  least  liSs.  a  .«t.,  and  they  could 
buy  machined  forginge  at  it;-.  Inothei  thing  about  that  i 
which    stunk    him    was   that    if    they   wanted    t  .    make    a    different 

ie  ,.t  machine  ay,  bin.  longer  it  wa  uot  o  verj  easy.  They 
had   to  carve  theii    patterns   about   to  do  it,  and  that,    -1 

icturei   knew  was  a  very  expensive  job      Whenevei   anything  want 

into   the   pattern     hop   he   knew   n    would  not   ■ out    under  a   few 

sign         it    also    seemed    to    him    that  tl '-'   ol   connecting    up 

i  be    c mitt  .i  in.       ...         .".1    proi  iding     for    them    in    the   m  i 

inn  i  add  ...  ■  be  total  ■  oi  I  of  tin-  machine,  I  [a  would 
like      Hue  definite  iuformati in   the  point.     It   was  really  the  labour 

i..i  wanted  to  w  in  the  coi  ction  oi  machine .  I  Ie  should 
like  '..  have  partii  ulai    from  Mi   Sayei     i    regard    tl tof  thei 

He  i  perlit        fit    point 

of  \ ievi .  a  great    itep  bi   tl".  ■  F  dj  aamo  mi  I 

inn  t  ask  foi   i  in  t  le  infoi  mat  ion  bt  fori    lie 
lachine, 
Mi    O.l     U5DENBR00KE    lid  the)  had  to  remember 

i  ti.  i  had  to  deal  with  an  i  I  in  the  last 
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when  this  machine  was  brought  before  the  Institution  ii  was,  perhaps, 
more  or  less  of  a  speculation  ;  hut  a  large  number  of  these  machines  had 
now  been  buiit.  and  were  working  satisfactorily.     The  question  was,  What 

advantages  had  thej  over  ordinary  machines  from  a  user'. •  point  of  view.' 
Most  of  those  who  hail  spoken  at  present  hail  been  buililers  of  dynamos, 
ami  everybody,  of  course,  did  not  care  to  change  their  practice,  He 
thought  the  machine  was  a  considerable  advance  on  previous  practice,  and 
Unless  something  else  of  the  same  character  was  introduced  he  thought  it 
must  come  in.  Iu  the  tirst  place,  of  course  it  was  a  very  great  advantage 
to  have  all  the  conductors  positively  driven.  There  was  the  other  point, 
that)  having  the  conductors  beneath  the  surface  of  the  iron,  they  were  not 
limited  in  the  diameter  of  the  armature.  Then,  of  course,  the  size  of  the 
machine  was  greatly  reduced,  much  more,  perhaps,  than  might  be  imagined, 
and  when  he  saw  the  SO  kilowatt  machine  described  at  I'.elliss's,  in  com- 
parisoo  with  machines  of  somewhat  similar  output.it  seemed  almost  a 
toy,  and  there  was  no  doubt,  where  weight  and  size  were  considerations,  the 
tnachiue  would  be  very  desirable.  As  regarded  keeping  the  brushes  abso- 
lutely iu  one  fixed  position,  he  thought  it  was  only  fair  to  say  he  did  not 
think  that  was  quite  attained.  The  arc  through  which  the  brush  required 
was  certainly  exceedingly  small,  but  they  did  require  some  move- 
ment, and  he  thought  it  followed,  to  a  certain  extent,  from  the  nature  of 
the  problem.  What  they  wanted  to  get  rid  of  was,  of  course,  the  energy 
which  existed  in  the  coil  when  it  was  cut  out  of  the  circuit,  and  this 
■energy  was  dependent  on  the  amount  of  current  that  was  flowing  in  that 
coil,  and  as  this  varied  it  was  necessary  to  move  the  Hue  of  commutation 
nearer  or  further  from  the  poles.  The  E.M.F.  curve  of  the  coil  and  the 
back  E.M.F.  curve  had  also  to  be  exactly  of  the  same  size  and  shape  if 
perfect  sparklessuess  was  to  be  obtained. 

•Mr.  C.  C.  HAWKINS  -aid  that  through  the  courtesy  of  Messrs.  Mavor 
and  Coulson  he  had  had  an  opportunity  of  seeing  the  80-kilowatt  dynamo 
described  by  Mr.  Savers  running,  and  he  could  bear  witness  to  the  efficacy 
of  the  auxiliary  pole-pieces,  which  were  shown  in  Figs.  3  and  4.  He 
thought  it  was  very  doubtful  whether  without  those  reversing  pole-pieces 
the  800  amperes  could  be  successfully  commutated  in  consequence  of  the 
short  air-space  of  the  dynamo.  But  the  chief  objection  to  them  was  that 
to  an  appreciable  extent  they  increased  the  magnetic  leakage ;  from 
Fig.  5  it  was  easily  seen  that  there  was  a  comparatively  dense  flow  of  lines 
through  the  reversing  pole-pieces,  which  immediately  turned  into  the 
portion  of  the  iron  covered  by  the  exciting  coil.  A  peculiarity  in  the  Savers 
dynamo  was  that  the  brushes  may  require  to  be  shifted  backwards  as  the 
load  increases  in  order  to  get  less  reveraing  E.M.F.,  the  essence  of  the 
device  lying  in  the  differential  effect  of  two  reverser  bars  The  author 
foreshadowed  the  use  of  a  very  small  number  of  sections  in  the  com- 
mutators of  his  machine,  and  on  that  score  claimed  an  advantage  in  the 
design  of  armatures  for  large  dynamos  carrying  heavy  currents.  Well,  he 
thought  it  would  be  found  in  practice  hardly  possible  to  work  with  a 
number  of  segments  much  less  than,  say,  30.  The  efficiency  Mr.  Sayers 
mentioned  in  his  Paper  sounded  high.  But  on  going  into  figures  it  did 
not  appear  that  this  efficiency  was  at  all  unreasonable.  In  some  experi- 
ments which  his  firm  had  been  carrying  out,  they  had  measured  the  power 
required  to  revolve  one  of  those  tunnel-wound  armatures  in  the  excited 
field.  In  the  ordinary  continuous  current  dynamo,  if  the  eddy  current  loss 
was  measured  in  the  same  way  the  determination  could  be  applied  to  the 
full  load  case,  certainly  by  increasing  it  by  25  per  cent,  at  the  outside,  hut 
it  would  be  interesting  if  anyone  could  give  any  information  as  to  accurate 
tests  on  the  efficiency  at  full  load  of  toothed  armatures.  It  would 
require  careful  experiment,  and  probably  many  indicator  diagrams,  before 
it  could  be  finally  settled. 

Thcr-sdav,  February  28th. 
Prof.  SILVANTS  THOMPSON  said  he  thought  there  was  a  main  line 
■of  ideas  running  through  Mr.  Sayers's  work,  which  diverged  in  two 
directions.  He  wanted  to  get  over  the  eternal  difficulty  of  sparking  at  the 
brushes,  and,  having  got  over  that  difficulty,  to  re-arrange  his  machine  so 
as  to  employ  the  iron  and  copper  to  a  greater  specific  advantage.  What 
were  the  ways  suggested  hitherto  of  preventing  sparking  ?  The  original 
way,  which  they  still  used,  was  to  give  the  brushes  a  forward  lead,  so  that 
the  reversal  of  the  iudividua!  coils  or  groups  of  coils  might  take  place  just 
at  the  moment  when  they  were  entering  a  magnetic  field  of  the  right  kind 
to  balance  the  E.M.F.  of  self-induction  of  that  section.  A  number  of 
auxiliary  devices  had  been  employed.  It  had  beeu  proposed  to  employ  an 
-air-blast  to  blow  out  the  spark,  and  it  had  been  proposed,  he  thought  by 
Mr.  Mordey.  to  create  somewhere  or  other  in  the  neighbourhood  of  the 
commutator  an  auxiliary  magnetic  field,  also  to  blow  out  the  spark.  Both 
these  methods  presumed  that  the  spark  was  there  to  be  blown  out.  Then 
there  was  the  method  of  auxiliary  poles,  which  had  been  attempted  by 
■many  inventors,  Mr.  Swinburne  and  others.  Then  he  thought  Mr.  Sayers 
had,  at  an  earlier  period,  proposed  a  method  very  like  that  of  auxiliary 
poles,  by  notching  the  pole-piece  so  as  to  produce  a  change  of  mag- 
netic field  in  a  certain  place,  and  by  that  means  obtain  a  sparkless 
reversal  at  some  particular  point,  instead  of  having  to  put  the  brush 
forward  to  the  tip  of  the  forward  pole-piece.  Then  there  came  the 
'method  that  was  known  generally  by  the  name  of  Prof.  Ilyan.  and 
which  he  believed!  was  also  independently  suggested  by  Prof.  Forbes. 
and  which  some  others  of  them  were  working  at  at  the  same  time — it  was 
a  thing  in  the  air— of  cross-compounding,  of  winding  a  series  'oil  over 
the  armature— across  it  in  fact — so  as  to  compensate  for  the  cross- 
magnetising  effect.  The  objection  that  was  taken  when  Mr.  Sayers  read  his 
Paper,  thai  his  armature  could  only  be  used  for  revolving  in  one 
direction,  he  had  now  removed  by  the  further  development  of  bringing 
the  commutator  coils  round  at  two  places  on  the  armature.  Before 
passing  away  from  this  subject  f  prevention  of  -parking,  he  would  like  to 
know  whether  any  member  had  had  any  experience  of  two  other  known 
ways    of  at  any    rate    mitigating  the  difficulty    about    sparking    at     the 


commutator!  Had  anyone  bad  experience  of  running  the  commutator 
actually  in  oil,  so  that  the  spark  might  be  crushed  out  of  exist- 
ence by  the  oil,  instead  of  being  blown  out  or  killed  by  a  magnetic 
field  '  Secondly,  had  anyone  had  any  experience  of  the  method  ol 
killing  out  sparks  which  had  recently  been  described  by  MM.  Ilutiu 
and  Leblanc  in  a  machine  they  had  invented  for  the  purpose  ol 
commutating  alternating  currents  into  continuous  currents!  The  appa- 
ratus of  Hut  in  and  Leblanc  looked  very  nice  indeed  on  paper.  At 
the  commutation  of  every  armature  coil  there  was  a  small  jump,  a  vibra- 
tion backwards  and  forward-  of  the  magnetic  field  of  the  armature,  llutin 
and  Leblanc  enclosed  the  entire  armature  in  a  stationary  squirrel 
copper.  That  was  to  say,  they  perforated  the  pole-pieces  just  below  their 
surface  with  a  number  of  holes  all  round.  A  number  of  parallel 
liars  were  inserted  ;  these  were  surrounded  by  copper  bands  in  front  and 
behind,  and  the  armature  lay  in  a  squirrel  cage.  Now,  the  tendency  to 
shift  the  magnetic  field  backwards  and  forward-,  would  certainly  set  up 
eddy  currents  in  this  squirrel  cage.  These  eddy  currents  would  tend  to 
oppose  any  change  in  the  magnetic  field,  and  the  result,  he  was  told,  was 
— and  it  ought  to  be  so  on  paper — that  it  maintained  the  magnetic  field 
in  a  uniform  position  in  spite  of  this  commutation  taking  place,  and  there- 
fore they  might  fix  their  brushes  once  for  all  and  have  no  sparking.  If 
all  this  was  realised  in  fact  he  thought  it  was  a  most  important  thin::.  He 
would  be  very  glad  indeed  if  anyone  could  speak  of  that  device.  He  was 
very  much  struck  in  1893,  in  looking  at  the  machines,  not  only  in  the 
Chicago  Exhibition,  but  iu  various  factories  up  and  down  the  United 
States,  that  so  very  small  a  proportion  of  the  machines,  whether 
continuous  current,  alternating  current,  or  motors,  had  smooth  armatures. 
The  smooth-core  armature,  in  fact,  appeared  to  be  an  entirely  obsolete 
construction  in  America.  He  had  therefore  regarded  the  smooth 
armature  as  an  entirely  bygone  construction,  but  it  was  rather 
interesting  to  find  a  discussion  being  raised  there  as  to  whether 
a  smooth  armature  was  not  better  than  a  slotted  one.  He  had  hoped  Mr. 
Sayers  would  have  said  something  about  the  use  of  his  machines  as  con- 
tinuous-current transformers.  They  knew  he  had  done  something  in  that 
respect,  using  some  of  these  short  air-space  compensating  armatures  for 
the  special  purpose  of,  to  use  the  expressive  American  term  for  such 
machines,  "  boosters."  Might  they  know  something  more  about  those 
"  boosters  "  and  their  performances  ?  Mr.  Sayers  gave  them  some  figures 
about  the  weight  of  a  machine — the  80-kilowatt  output  machine.  Certainly 
the  figure  obtained  was  fairly  high.  He  was  thinking  of  the  matter  rather 
from  the  point  of  view  of  the  motor.  They  had  a  machine  there  which 
weighed  about  671b.  for  every  horse-power  which  it  exerted  if  run  as  a 
motor.  But  in  1883,  when  Profs.  Ayrton  and  Perry  read  their  historic  Paper, 
they  laid  much  stress  upon  the  weight  of  a  motor,  trying  to  have  the  lightest, 
weight  for  a  given  power  ;  the  best  figure  they  could  arrive  at  was  901b.  gross 
weight  per  horse-power.  They  had  goue  on  a  good  deal  since  1883  in  varii  ius 
matters,  but  was  not  this  671b.  still  rather  a  high  figure  '!  Was  it  true 
that  if  they  adopted  one  of  the  polyphase  methods  of  transmitting  power 
the  80-kilowatt  motor  would  not  weigh  more  than  251b.  per  horse-power  - 
If  that  were  so  he  thought  they  ought  to  be  able  to  make  a  con- 
tinuous-current machine  which  should  have  a  less  weight  per  horse- 
power than  671b.  Iu  the  abstract  there  was  a  way  of  looking  at  the 
use  of  copper  and  iron  which  ought  to  throw  some  light  on  the 
question  of  the  construction  for  the  minimum  weight.  The  whole 
function  of  every  dynamo  was,  after  all,  to  put  it  in  a  very  abstract  way, 
merely  to  produce  variations  in  the  coefficient  of  mutual  induction 
between  two  coils,  one  of  which  happened  to  be  fixed  and  the  other  movable, 
with  an  iron  circuit  in  common.  The  coefficient  of  mutual  induction 
between  two  copper  coils,  if  they  had  equal  weights,  and  were  heated 
equally — the  coefficient  of  mutual  induction  between  two  copper  coils,  if 
they  were  going  to  lose  a  fixed  amount  of  energy  iu  them  ancl  no  more, 
would  be  a  maximum  if  they  divided  them  into  equal  parts,  and  put  as 
many  turns  of  such  copper  iuto  one  as  they  put  into  the  other.  Was  it 
advisable  to  go  as  far  as  Mr.  Sayers,  who  was  inclined  to  put  all  the  copper 
on  the  armature,  and  leave  none  on  the  field  magnet  !  He  did  not  wish 
to  express  too  strong  an  opinion  on  this  matter,  as  it  was  an  •/  priori  way 
of  looking  at  it.  Hardly  anybody  in  the  world  was  at  the  present  time 
working  at  the  old  commonplace  problem  of  improving  the  continuous- 
current  dynamo  ;  Mr.  Sayers  was  the  one  man  who  had  done  anything  in 
that  way  for  the  last  two  year-,  and  they  had  to  thank  him  for  bringing 
his  work  there. 

*Dr.  DU  RICHE  I'REI.LER  said  the  point  to  which  he  wished 
to  refer  in  Mr.  Sayers's  Paper  was  as  to  the  considerable  saving  in  weight 
and  cost  which  he  claimed.  The  type  of  direct  current  dynamo  and  motor 
with  slotted  armature  that  he  (the  speaker)  was  most  familiar  with,  was 
the  C.  E.  I-  Brown  type,  and  it  might  not  be  uninteresting  if  he  made  a 
between  Mi.  Sayers's  machine  and  Mr.  Brown's  type 
In  the  first  place,  he  should  like  to  point  out  that  mere  reduction  in  weight 
did  not  necessarily  mean  reduction  in  cost.  Even  granting  that  Mr.  Sayers 
reduced  the  weight,  he  did  not  think  it  showed  any  gain  whatsoever  over 
machines  such  as  those  of  Mr.  C.  E.  I-.  Brown.     The  total  weight 

-  80-kilowatt  machine  worked  out   at  3.J   tons,  equal    to    10011..  per 
kilowatt.      Now,  Mr.  Brown's  60  and  90  kilowatt  in  lied   2'7 

and  3'3  ton-,  or  S0H>.  per  kilowatt.  All  the  machines  he  had  referred  to 
had  air  -pa.-.-  of  8mm.,  and  ran  absolutely  without  sparking.  As  regarded 
he  que  tion  of  -hurt  air  Bpace  Mr.  ParshaU  had  already  disposed 
Tin-  uext  point  he  would  like  to  mention  was  the  efficiency.  He  believed 
Mr.  Sayers  gave  the  dynamo  efficiency  at  95  or  96  per  cent.,  which  seemed 
h  The  motors  and  dynamos  of  Mr.  < '.  E.  I..  Brown  gave  93  per 
cent.  On  the  whole,  he  did  not  see  much  advantage  in 
machines.      If  M>.  Say  reduced  the  weight,  all  he  could  say 

..■a-  Hi. n  it  urn  i  li  in'  been  too  lieai  \  before. 

*Mr.  S\  liNEY    EVERSHED   -aid  he  hoped   he  might  be  forgiven  if  he 

reminded  th teting  that  the  subject  under  discu  be  defi- 

iiitioij  ot the  wad  '•tunnel"  or  the  definition  of  the  word  "slot,"  but  rather, 
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hi  armature  which  had  what  some  people  called  "slots"  and  other 
people  called  "  tunnels,"  how  were  they  going  I  .  comrautateit  spai 
He  thought  ii  would  be  rather  unfortunate  it  the  discussion  were  left  in 
the  position  in  which  Prof.  Thompson  left  it,  as  though  the  question  of 
commutating  sparklessly  were  one  simply  of  getting  rid  of  the  spark  as 
though  a  spark  were  an  unpleasant  thing  to  look  at.  That  was  not  the 
question  at  all.  The  real  pro)  ilem  was  how  to  remove  a  coil  from  one  circuit 
with  its  current  in  one  direction,  and  place  it  in  another  circuit  with  its 
current  in  the  opposite  direction,  and  to  do  that  without  damaging  the 
commutator.  They  might  bathe  the  commutator  in  oil  if  they  liked. 
but  they  had  to  get  rid  of  the  energy  in  the  coil,  and  do  it  in  the 
proper  manner.  The  question  of  commutation  was  one  fairly  easy  to 
understand.  They  had  to  take  the  coil  out  of  one  circuit  and  put 
it  into  another,  and  the  first  thing  was  to  short-circuit  the  coil. 
Having  got  it  short-circuited,  they  had  some  induction  threading  it,  and 
the  next  thing  to  do  was  to  get  it  out.  and  the  best  way  was  to  shove 
some  in  in  the  opposite  direction.  The  moment  they  did  that  the 
current  went  to  zero.  Remember,  they  had  not  much  time  to  do 
these  things.  Having  shoved  the  right  amount  of  induction  in,  and,  of 
course,  having  got  the  current  down  to  zero,  it  immediately  began  rising 
up  in  the  other  direction,  and  at  a  certain  instant  it  was  exactly  at  the 
right  value  to  be  put  into  the  other  circuit.  If  they  could  happen  to  break 
the  short  circuit  at  that  instant  then  they  got  sparkless  commutation. 
Now,  where  were  they  to  get  that  reversing  or  negative  induction  from 
that  they  were  to  put  into  the  coil  '  The  old  way  was  to  hunt  for  a  place 
on  the  dynamo  where  there  was  some  induction  of  the  right  sort.  In  1887 
Mr.  Swinburne  went  carefully  into  the  question  of  reversing  pole-pieces, 
and  at  Chelmsford  he  (the  speaker)  had  the  pleasure  of  seeing  a  great  many 
drawings  which  made  it  appear  that  Mr.  Swinburne  was  going  to  patent 
every  conceivable  form  of  reversing  pole-piece.  Mr.  Sayers,  fi  T  s<  >me  reason 
or  other  which  he  (Mr.  Evershed)  was  still  somewhat  at  a  loss  to  discover, 
proposed  to  take  his  coil  to  the  induction,  arid  as  he  did  not  want  to  have 
any  back  ampere  turns  on  his  armature  as  he  would  have  if  he  shifted  the 
brushes  forward,  he  took  the  connector  between  the  coil  and  the  commutator 
sector  to  a  place  under  the  pole  where  there  was  an  induction  of  the 
right  value,  namely,  induction  proportional  to  the  current  going  out  of 
the  machine.  Now,  that  seemed  a  more  complicated  way  of  effecting  the 
object  in  view  than  providing  a  reversing  pole-piece  and  putting  some  main 
current  turns  round  the  pole-piece,  because,  in  the  first  place,  although 
the  weight  of  the  machine  might  be  reduced,  it  was  perfectly  clear  that 
the  labour  of  winding  the  armature  was  ini  reased.  The  chance  of  break- 
down was  also  considerably  increased.  It  was,  no  doubt,  an  admirable  way 
of  reversing,  but  to  his  mind  somewhat  too  complicated.  But  supposing 
this  question  of  sparkless  commutation  had  .been  got  over  in  one  of  these 
two  ways,  how  were  they  to  get  the  full  benefit  of  the  advantages  ?  They 
could  only  get  the  full  benefit  when  they  could  devise  a  notched  armature 
which  could  be  run  with  practically  only  mechanical  clearance  between  the 
outside  of  the  armature  and  the  pole-piece,  and  as  they  saw  from  the 
diagrams,  particularly  diagram  5,  they  were  still  obliged  to  have  large 
clearance  in  order  to  avoid  eddy  current-  in  the  pole-pieces.  The  reason 
was  simple.  If  they  wound  the  coils  through  holes  or  tunnels  in  the  arma- 
ture, they  had  such  an  enormous  induction  round  them  that  the  reversing 
pole-pieces  or  commutator  coils  had  a  great  deal  too  much  work  to  do. 
Another  point  was  that  it  was  only  for  an  instant  that  the  current  in  a 
short-circuited  coil  on  a  notched  armature  was  of  the  right  value  to 
enable  them  to  put  the  coil  into  the  circuit,  and  unless  all  the  coils  were 
absolutely  identical  in  the  value  of  their  coefficient  of  self-induction  the 
induction  suitable  for  one  coil  would  not  suit  another,  and  the  result  was  that 
they  never  got  rid  entirely  of  sparking.  He  ventured  to  make  a  suggestion 
which  might  have  nothing  in  it.  but  which  he  would  give  for  what  it  was 
worth.  What  they  really  had  to  aim  at  was  not  onlj  to  make  a  negative 
E.M.F.  in  lie-  .oil  by  shoving  negative  induction  into  it,  but.  after  having 
reduced   the  current  to  zero  I  i  the  right  value  again,  they 

wanted  to  beep  it  then'  tor  a  sensible  time.     If  they  imagined  the  current 
in  the  coil  wa     '  in  hi         igh  sketch  (reproduced     a1  the 


h.  J    i  OUH   make  n 

^notion  iii  il then 

iate    they    liked.       [t   Went   I  '  o,  and    up   in    ll ther 

\    ■  .   \  v.  ,i'    isl,.  n    He  |    h  id   to  put 

the  coil  bai  i.  mi"  tic  i  iri  oil .  .o, .I   ii.  , ,         if  the  i  urrenl 
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turns   thoj    had    to   put   on    the   pole-pieci     were  appn 


to   the  cross  ampere   turns   due    to    the  current   in   the  armature.      But 

they  made  a  reversing  pole-piece  (between  the  other  two  poles) 

which  was  a  complete  little  magnetic  circuit  in  itself — that  was  formed  of 

E-shaped  stampings  (sec  sketch).     That  type  of  reversing  pole-piece  ought 


to  require  very  few  ampere  turns  on  it  to  produce  rhe  right  field,  for  the 
simple  reason  that  they  had  not  got  to  fight  against  the  cross  ampere  turns 
in  the  armature,  and  he  could  not  help  thinking  that  that  was  far  more 
easy  to  deal  with  than  the  commutating  device  of  Mr.  Sayers. 

'The  PRESIDENT  (Mr.  R.  E.  B.  Crompton)  said  he  thought  there  had 
been  rather  a  tendency  to  undervalue  Mr.  Sayers's  invention,  not  as  an 
invention,  but  on  the  ground  that  a  plain  slotted  armature  was  sufficient. 
That  showed  considerable  want  of  knowdedge  ou  the  part  of  those  who 
made  the  remark.  It  was  well  known  that  the  slotted  armature  had  tie  n 
gradually  making  its  way  from  year  to  year,  and  that  it  presented  great 
advantages  in  the  way  of  making  a  good  stiff,  strong,  mechanical  job,  and 
in  reducing  the  copper  required  on  the  field  magnets.  But  it  had  also  been 
contended  that  it  had  disadvantages  in  the  way  of  producing  difficulties  at 
the  commutator,  and  Mr.  Sayers  was  really  the  first  person  who  had 
tackled  that  difficulty,  and  that  was  the  whole  question.  He  also  wished 
to  join  Issue  with  I)r.  Preller  when  he  compared  the  efficiencies  of  Mr. 
Saver-'-  machines  with  the  efficiencies  of  Mr.  Brown's.  No  man  had  a  higher 
respect  for  Mr.  Brown  that  he,  but  Mr.  Brown  worked  for  a  different 
market.  Mr.  Sayers  had  been  working  for  the  English  market,  which  had 
a  very  high  standard  of  efficiency  ;  Mr.  Sayers  had  been  trying  to  produce 
a  machine  to  compete  with  the  machines  of  Siemens,  the  Electric  Con- 
struction Company,  and  others  well  known  to  have  an  efficiency  of  96  per 
cent.,  sometimes  of  97  per  cent.,  and  producing  it  every  time  they  were 
called  upon  to  produce  it.  This  was  a  state  of  things  which  was  unknown 
on  the  Continent  of  Europe.  He  did  not  believe  any  Continental  manu- 
facturer was  ever  called  upon  to  produce  machines  of  such  high  efficiency, 
and  there  was  practically  no  demand  for  them  on  the  Continent.  They 
had  been  educated  up  to  the  point  of  supplying  these  high  efficiency 
machines,  and  they  were  necessarily,  so  long  as  they  were  smooth  arma- 
tures, somewhat  weighty.  The  continuous-current  machine,  of  which 
Prof.  Thompson  spoke  rather  slightingly,  was  certainly  one  of  the  most 
perfect  pieces  of  mechanism  ever  seen  ;  but  it  was  costly,  and  it  was  with 
the  view  of  reducing  the  cost  and  the  troubles  at  the  commutator  that  Mr, 
Savers  had  brought  forward  his  invention. 

.Mr.  SAYERS  said  the  first  question  with  which  he  would  deal  was  that 
raised  by  Mr.  Andersen,  who  said  one  of  the  objections  to  the  use  of  the 
slotted  armatures  was  the  heating  of  the  pole-pieces.  Now.  there  was  no 
heating  whatever  of  the  pole-pieces,  and  no  imaginable  loss  of  power  from 
that  cause  if  the  proportions  which  he  had  already  given  were  carried  out. 


No   1  Machine. 


N  i   .'  Mi 


-torrent.  „,  Curr 

Ruing  CharacterisTii 


No    t  Machine 


Falling  Char.i    • 

•Mi.  Andei  en  ,,  ut  the  arrangement  for  running  the 

i  bines  in  parallel.     Of  course,  the  coupling  of  th 
machines  in  pai  die!  depended    olelj  and  wbollj  on  the  elm 

le  tWO    ■  1  i.i ■  - 1  o  ,  ,    make    that  cleat .       If 

raotei  i-i  ic  it  wa-  quite  easj  to  lee  I ; 
could  not  possibly  run  in  parallel,  because,  suppose  H  id  a  little 

han  No.  1,  the  ,  aueuee 

would  I"  lighei   than   that  oi   No.   I.  and  it  inii-t 

Bat      '■■    the   .il'  U't.    ail.i    I  lie     I  .        .  ,.,.,. 

pouldrisi  while  No.  lmi 

i    had   a  lower    E  M  I',    and    „,  i|„.   n 
.oi.l  would  go  slap  oxer  immediately,  and  N..  ::  machine  would 

I   d.e    Ike   V,  hole   "I     tie  Ugll   No,  1. 

But  if  the  ma.  bine-  had  a  falling  characteristic,  the  result  oi  con, 
was  quite  different    and  t  he  ai  i  angi  ment  wa  <    te '  ' 

lower  diagram   represented    two   machines    with    falling   . 
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The  current  was  taken  off  No.  1  machine  in  consequence,  causing  the 
E.M.F,  to  rise,  so  that  the  advantage  was  one  in  which  stability  would  at  once 
bo  attained- "the  division  between  the  two  would  l>ci  ome  equalised  instead  of 
getting  upset.  Mr.  Andersen  was  also  the  first  to  discuss  the  weight  question, 
Be  might  say  that  the  ratio  he  had  found  bel  ween  his  weights  and  thoBe  oi 
other  makers  on  the  ordinary  tines,  comparing  two  pole  machines,  was 
about  five  for  his  machines  against  eight  f<ir  otlier  people's.  Ilefcrring  to 
Mi'.  Parshall's  weights  and  also  to  those  given  l>y  Dr.  Preller,  the  point  to 
note  was  that  both  those  machines  were  four-pole,  but  if  he  made  his 
machines  four  pole  he  made  them  half  the  weight,  or  at  any  rate  con 
aiderably  less.  He  could  not  say  that  he  had  worked  it  out  or  definite  U 
designed  a  machine,  but  according  to  Mr.  ECapp's  reasoning  it  was  so.  and 
he  had  not  been  able  to  see  anything  wrong  in  that.  Mr.  Mordej  called 
attention  to  the  fact  that  he  made  his  armature  n  vei  sible  by  doubling  the 
commutator  coils.     Now.  that  was  the  case  from  a  certain  point  of  view. 

But  from  another  point  of  view  il  was  not  at  all  the  case.  The  doubling 
of  the  commutator  coils,  the  making  of  them  reversible,  allowed  of  the  use 
of  his  form  of  polar  projection.  Now,  the  use  of  that  pole-piece  was  to 
increase  the  effectiveness  of  a  commutative  coil  by  something  like  75  per 

cent. 

'Mr.  MORDEY  said  if  Mr.  Sayers  would  make  it  dear  why  he  used  a 

reversing  pole-piece  ai  all  it  would  he  a  great  assistance.  Seeing  that  he 
had  the  whole  armature,  and  could  range  over  it  where  he  liked,  and  could 
what  E.M.F.  he  liked  to  get  by  his  reversing  coil,  it  seemed  to  him 
(the  .speaker;  that  the  reversing  pole-piece  ought  not  to  lie  a  needed 
addition. 

Mr.  SAYERS  said  he  was  just  coming  to  a  reason  for  using  the  reversing 
pole-piece.  In  the  80-kilowatt  machine  he  had  not  taken  full  advantage 
of  what  he  was  going  to  describe,  but  there  was  undoubtedly  in  the  use  of 
that  reversing  pole-piece  a  means  of  very  largely  increasing  yet  further 
the  output  for  a  eiven  weight  of  machine,  for  the  simple  reason  that  the 
amount  of  current  that  could  be  commutated  was  increased  by  its  use  by 
something  like  75  per  cent.  In  this  particular  machine,  to  say  the  least  of 
it,  he  knew  ijuite  well  that  by  simply  increasing  the  weight  of  copper  on 
the  armature,  and  not  making  any  other  increase  except  the  necessary 
increase  in  the  depth  of  tooth,  he  could  increase  the  output  of  that 
machine  to  120  kilowatts.  The  reason  was— and  this  dealt  with  another 
point  in  the  general  criticism — that  the  increased  load  did  not  destroy  his 
reversing  field.  Hewauted  to  lay  great  emphasis  on  that.  Several  speakers 
had  formed  the  impression  that  his  main  object  and  his  main  advantage 
had  been  to  get  a  regenerative  action  from  the  armature  with  the  view 
of  keeping  up  the  voltage,  the  compounding  to  keep  a  level  characteristic. 
But  the  chief  advantage  of  the  thing  was  that  one  could  not  put  enough 
current  on  to  the  armature  to  destroy  the  reversing  field,  although  they 
might  get  up  to  the  highest  possible  saturation  ;  then  it  was  quite  true 
they  could  not  get  any  further,  yet  they  had  nothing  like  the  conditions 
which  one  had  in  an  ordinary  machine,  where,  if  the  load  exceeded  a  certain 
amount,  one  destroyed  the  commutated  field  completely,  and  had  nothing 
to  work  with.  Now,  having  got  the  reversing  field  indestructible,  as  it 
were,  by  the  current  in  the  external  circuit,  the  output  of  a  machine  did 
not  depend  in  any  way  upon  the  total  induction  or  upon  the  mass  of  iron. 
He  kuew  quite  well,  of  course,  that  there  would,  for  economic  reasons,  lie 
certain  proportions  which  would  turn  out  to  be  best,  but  otherwise  there 
was  no  limitation.  The  reason  for  that  was  this:  the  self-induction 
of  the  main  section  of  an  armature  with  holes  or  tunnels  was  propor- 
tion.d.  t>>  the  length.  If  they  shortened  the  armature  then  they  reduced 
the  self-induction  in  proportion  ;  but  if  they  shortened  the  armature  and 
increased  the  diameter,  so  as  to  keep  N  constant  while  they  lessened  the 
self-induction,  they  did  not  lessen  the  reversing  effect  of  the  commutator 
coils,  and  the  consequence  was  that,  providing  they  went  on  shortening  the 
armature  and  increasing  the  diameter,  there  was  no  limit  whatever  to  the 
amount  of  current  they  could commutate  with  a  given  amount  of  field.  It  was 
from  such  considerations  as  these, andalso from  the  possibilities  of  what  could 
be  done  with  multipolar  machines,  that  he  made  the  statement  that  his 
machine,  as  regards  weight  ami  output  for  weight,  was  beginning  where 
other  types  left  off.  Mr.  Kavenshaw  had  spoken  of  a  machine  of  which  he 
had  very  kindly  made  a  diagram.  His  remarks  were  in  the  direction  of 
.-bowing  that  this  was  not  the  impossible  construction  which  it  was 
supposed  to  be  ;  but  he  thought  if  Mr.  Ravenshaw  attempted  to  work  out 
a  machine  of  this  size,  he  would  find,  although  perhaps  not  impossible,  it 
was  impracticable.  If  he  worked  it  out,  he  would  find  that  he  would 
require  at  least  as  much  copper  on  the  reversing  pole-piece  as  he  (Mr. 
Sayers)  had  on  the  whole  machine.  He  thought  the  auxiliary  pole 
suggested  by  Mr.  Evershed  a  far  more  likely  thing  in  the  direction  of 
reversing  pole-pieces  ;  but  he  thought  even  that  would  be  found  to  be 
rather  difficult  to  design.  He  was  exceedingly  interested  in  the  figures  of 
Mr.  Parshall'B  machines.  Mr.  Parshall's  method  of  getting  over  the  -park 
ing  difficulty  was  quite  similar  to  the  method  adopted  years  ago  in  connec- 
tion with  smooth-core  machines,  that  was  to  say,  he  -title 1  up  the  field. 

Mr.  Ksson  said  that  he  had  made  machines  up  to  60  kilowatts  10  years 
ago  which  were  non-sparking.  There  were  degrees  of  sparking.  Ten  yeai 
ago  they  were  hardly  used  to  seeing  a  machine  at  all  that  was  absolutely 
without  a  spark  at  the  commutator.  Whilst  he  was  on  this  poinl  about 
of  sparking,  he  might  say  a  word  in  reply  to  Mr.  Evershed.  Mr. 
Evershed  called  attention  to  the  fact  that  it  was  an  exceedingly  nice  thing 
to  hit  the  non-sparking  point  exactly.  But  it  did  not  follow  thai 
there  was  not  precise  coincidence  there  would  be  sparking.  There  must  be 
a  minimum  D.I',  to  give  any  spark  at  all.  Consequently  they  had  a 
certain  margin  in  which  there  would  be  a  slight  variation,  Put 
not  sufficient  to  produce  a  spark.  He  might  say  that,  with  the 
alteration  which  he  had  made,  and  which  he  hid  described  in  the 
I'.. |er.  of  extending  this  pole-piece,  the  position  "f  the  brush  was 
not  at  all  sensitive.  He  had  a  32-kilowatt  machine  made  with  this 
extended  pole-piece,  and  the  brush  could  be  shifted  OTin.  on  the  com- 
mutator without  any  sparking  whatever,  or  any  sign  of  sparking,     Prof, 


Thompson  asked  ii  anyone  had  had  experience  of  running  a  commutator 
in  oil.     He  had  nol  himselfdone  so,  but  it  was  within  his  knowledge  that 

Mi.  .1.  E.  II.  Gordon  used  a  commutator  entirely  immersed  in 
paraffin  "il  in  connection  with  the  first  large  alternating  machines  which 
he  made  at.  the  Telegraph  Construction  Company's  works.  An  attempt 
was  made  to  eoininutate  t  hose  currents  into  continuous  currents,  Hi  it 
speaker!  never  saw  it.  winking,  but  Mr.  Gordon  had  told  him  il  was  a 
complete  failure.  Prof.  Thompson  described  a  verj  ingenious  arras 
1..  Me  i ■■-.  I  lui  in  and  Leblanc  of  surrounding  an  armature  with  coppei  in 
order  to  prevent  d  fiuctual i  the  field  and  thereby  do  away  with  spark- 
ing, lie  had  noi  i lone  that  exact  lv,  but  he  had  done  a  vei  j  similar  thing : he 
had  used  the  copper  in  the  very  same  kind  of  way.      In  order  to  reduce  the 

self-indueti f  an  armature,  he  had  placed  a  thick  piece  of  coppi 

over  the  place  where  the  current  was  being  reversed,  and  he  certainly  ton  in  I 
that  effective— not  t"  any  very  great  extent,  but  it  had  on  appreciable  effect. 
He  would  conclude  with  the  question  of  cost.  He  was  not  at  liberty  to 
give  any  figures  ;  it  was  quite  natural  that  he  should  not  be.  Hut  he  must 
say  that  he  was  surprised  that  this  question  of  cost  was  looked  at  in  the 
way  it  was.  His  experience,  and  the  experience  of  othei  was  thai  these 
armatures  were,  to  say  the  least,  not  more  expensive  to  build  than  those 
of  the  ordinary  type.  In  large  machines  they  got  rid  "f  the  necessity  for 
laminating  the  conductor,  and  of  the  necessity  for  winding  double  or  treble, 
or  of  going  to  four  poles.  They  could  make  a  two-pole  machine  Buch  as 
that  shown  with  only  36  sections  in  the  armature,  and  working  with  a 
current  of  800  amperes.     He  did  not  think  anybody  had  done  that  before. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


(TO-DAY)  FK1DAY,  March  8th. 

Physical  Society. 
5  p.m.  Exhibitions  of  I.  A  Voltameter,  by  Mr.  Naber :  II.  The 
Focal  Heliostat,  by  Dr.  G.  Johnstone  Stoney  ;  III.  An 
Improvement  in  Siderostats,  by  Dr.  G.  Johnstone  St'  mey. 
The  following  Papers  will  be  read  : — "  A  New  Harmonic 
Analyser,"  by  G. IT.  Yule  ;  ''The  Electromagnetic  Field," 
by  H.  N.  Allen. 

Institution  of  Electrical  Engineers. 
S  p.m.    Students'  Meeting  at  28  Victoria-street.  The  follow- 
ing Paper  will  be  read  : — "  Incandescent  Lamp  Manu- 
facture," by  Leonard  Johnson. 

Hiival  Institution. 
9  p.m.     Evening  Discourse  : — "  The  Physical  Work  of  von 
Helmholtz,"  by  Prof.  A.  W.  Riicker. 
SATURDAY,  March  9th. 

Royal  Institution. 
S  p.m.     Afternoon  Lecture  (II.)  :—"  Waves  and  Vibrations," 
by  the  Rt.  Hon.  Lord  Rayleigh,  F.R.S. 
MONDAY,  March  11th. 

Northern  Society  of  Electrical  Engineers. 
,    ft.      Council    Meeting   at    the    University   College, 
Liverpool. 
;  p.m.     Ordinary  Meeting  at  the  University  College,  Liver- 
pool.  The  following  Paper  will  be  read:  — "  The  Scientific 
Principles  of  Electrical  Engineering,"  by  F.  G.  Baily. 
TUESDAY,  March  12th. 

Institution  of  Civil  Engineers. 
S  p.m.     Ordinary  Meeting.     The  following  Papers  will   be 
read:  — (I.)  ''The  Kidderpur  Docks,  Calcutta,"  b\  William 
Duff  Bruce  ;  (II.)  "  Note  on  the  Movement  of  the  Walls 
of  the  Kidderpur  Dorks,"  by  James  Henry  Apjohn. 

THURSDAY,  March  14th. 

Institution  of  Electrical  Engineers. 
S  p.m.     Ordinary  Meeting  at  25,  Great  George-street.     The 
following    Paper  will   be  read  :— "  The  Electrolysis  of 
Cold,''  by  N.  S.  Keith. 
FRIDAY,  March  15th. 

Kiiyal  Institution. 
9p.m.     Evening  Discourse:   "The  Rarer   Metals  and   their 
Alloys,    bj   Prof.  Roberts-Austen,  F.R.S. 


The  Welsbach  Light  and  the  Glow  Lamp.— Herr  Mut/.el, 
says  the  (,'as  World,  has  published  the  following  results  show 
ing  the  relation  between  the  light  of  the  glow  lamp  ami  that 
of  the  Welsbach  lamp.  The  glow  lamp  is  4  04  times  as  bright 
in  the  ultra  red  as  the  Welsbach  is;  2-59  times  as  bright,  in 
the  red  (of  wave  length  760),  and  167  times  in  a  more  orange 
red  (wave-length  680);  1-15  times  as  bright  in  the  orange, 
100  in  the  yellow  (589),  0'95  in  a  more  greenish  yellow  (570), 
083  in  yellowish  green,  081  and  0  79  in  green,  091  in  blue 
green,  1  00  and  1-05  in  bright  blue,  120  and  1-36  times  as 
bright  in  the  dark  blue,  and  151  and  1'74  times  in  the 
violet.  The  Welsbach  lamp  is  therefore  decidedly  weak,  as 
compared  with  the  glow  lamp,  in  the  red  rays,  and  consequently 
appears  to  give  a  cold  colour.  But  the  Welsbach  is  stronger  in 
the  red  than  arc  lamps  are,  and  positively  appears  warm  in  tone 
when  contrasted  with  sunlight. 
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THE  SAYERS  ARMATURE. 

Nearly  two  and  a  half  years  ago,  Mr.  W.  B.  Sayers'  specifi- 
cation of  his  improved  method  of  effecting  commutation  in 
continuous-current  dynamos  was  registered  by  the  Patent 
Office  as  accepted  ;  and  so  long  since  as  May  11.  1893,  his 
first  Paper,  read  before  the  Institution  of  Electrical  Engineers, 
was  almost  universally  acclaimed  both  by  dynamo  designers 
and  by  the  technical  press  as  describing  a  really  novel  inven- 
tion of  great  promise.  Once  again  Mr.  Savers  has  taken  up 
the  subject  in  a  further  Paper,  wherein  he  describes  the 
ingenious  means  by  which  he  has  rendered  his  armatures 
reversible,  and  has  increased  their  commutating  capacity  by 
the  addition  of  auxiliary  reversing  pole-pieces. 

In  spite,  however,  of  the  interest  which  was  manifested  in 
the  invention  on  its  first  appearance,  and  of  the  favourable 
reception  with  which  it  then  met,  it  cannoi  be  said  thai  iu 
the  interval  it  bas  won  much  waj  into  everyday  practice. 
[ndeed,  with  the  exception  of  Messrs.  M  ivor  and  Coi  lson,  we 
believe  thai  only  two  British  firms  have  so  far  constructed 
Sayers  inachini  .  The  attitude  of  our  consulting  engineers 
and  manufacturing  firms  would  appear  to  be  fairly  described 
asoneof  philosophic  interest  in  the  new  departure,  tempered 
bj  a  good  deal  oi  practical  con  ervatism;  and  to  this  fact  must 
ribed  the  di  appointing  charactei  ol  the  discussions  at 
the  last  two  meetings  of  the  institution.     No  speaker  rose  to 

n  ihii  bi   bad  found,  bj  actual  firsthand  experience,  thai 

device  worked  well,  but  that  its  cost    was   prohibitive;  on 

ili,   ol  hi  i-  band,  no  speakei   rosi    to    aj  thai  even  though  the 

•  applied,  yel  the  advantages  claimed  for 

it  were  found  to  be  illu  orj ,     I II  ipark- 

i    and  even  illustrated  on  the 

i,  ii  whi  thi  i    the  Sayers  winding,  w  ben  fairly  tried  in 

prai  tii  i    bv   others  than  its  inventor,  b  id  been  found  to  be 

ni ileum  ii.  or  both,  or  neither,  was  a  point,  thai 

i  ii.  ion  lefl    b l<  d  inob  cui  itj . 
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As  at  the  meeting  when  Mr.  Bayers'  first  Paper  was  read, 
most  of  the  remarks,  save  those  of  the  author,  were  based  on 
supposition  and  speculation,  and  even  the  practical  application 
and  results  of  the  invention  did  not  appear  to  be  too  well 
understood.  The  question  of  the  weight  for  a  given  output 
received  a  considerable,  and,  to  our  thinking,  an  undue  amount 
of  attention.  There  are  cases  where  the  weight  of  a  dynamo 
or  motor  does  become  of  very  great  importance,  but  they  are 
not  many  ;  and  when  the  traction  experts  begin  to  emphasise 
the  advantage  of  the  weight  of  a  motor  in  increasing  adhesion, 
the  ratio  of  the  pounds  of  material  to  the  kilowatts  of  output 
loses  much  of  its  interest.  Further,  the  question  was  vaguely 
discussed  without  regard  to  the  all-important  item  of 
speed ;  the  ratio  of  the  watts  to  the  revolutions  per 
minute,  or  as  Mr.  Sayers  calls  it,  the  "constant"  of  a 
machine,  determines  its  size,  and  must  be  known  before 
comparing  its  weight  with  that  of  any  other  design.  Nor, 
again,  was  there  any  definite  statement  as  to  the 
number  of  poles,  or  the  style  of  bedplate  of  the  machines 
under  comparison.  It  would  appear  to  us  that  for  any  given 
type  of  field-magnet  and  size  of  machine  the  advantage  of  the 
Sayers  winding  in  lessening  the  total  weight  admits  of  little 
question.  Given  a  smooth-wound  armature  core  of,  say,  lOin. 
diameter,  let  the  winding  be  massed  into  two  or  more  layers, 
and  let  teeth  of  iron  be  inserted  in  the  gap  thus  left  between 
the  conductors ;  the  diameter  of  the  armature  is  thereby 
increased  to,  say,  12in.,  but  the  increase  in  the  weight  of  iron 
is  only  that  due  to  the  teeth,  and  the  copper  remains  the 
same,  save  for  the  addition  of  the  commutator  coils,  or 
"  reverser  bars."  The  poles  require  to  be  bored  out  to  a 
larger  diameter,  but  the  air-gap  can  now  be  reduced  from, 
say,  iin.  on  either  side  to  j^-in.  With  an  induction  of  no  more 
than  5,000  C.G.S.  lines  per  square  centimetre,  every  half- 
inch  in  the  length  of  air-gap  means  5,000  ampere  turns 
of  exciting  power,  so  that  a  reduction  of  some  6,000 
ampere  turns  has  been  made  out  of  a  previous  total  of, 
perhaps,  14,000  ampere  turns,  or  even  less.  Not  only  can 
the  magnet  coil  be  lightened,  and  the  magnetic  circuit  be 
shortened,  to  an  extent  which  distinctly  overbalances  the 
increase  in  the  weight  of  the  armature,  but  the  reduction  in 
weight  is  largely  made  in  the  more  expensive  item  of  the 
copper. 

There  remain  the  important  questions  of  sparking  at  the 
brushes,  and  of  cost  of  manufacture.  The  theory  of  commu- 
tation in  the  original  form  of  the  Sayers  armature  was 
beautiful  in  its  simplicity.  The  leading  reverser  bar  under 
the  brush  is  moving  in  a  very  weak  field,  the  trailing  reverser 
bar  under  the  same  brush  is  moving  in  a  strong  field ;  as  the 
load  is  increased,  the  reaction  of  the  armature  current  still 
further  strengthens  the  strong  field  at  the  trailing  pole-tip, 
and  so  produces  the  required  increase  in  the  net  reversing 
E.M.F.  Thus,  the  increased  armature  current  itself  supplies 
automatically  its  own  antidote,  and  it  should  be  unnecessary 
to  shift  the  brushes  at  all.  A  difficulty  may,  however,  be  sus- 
pected in  obtaining  a  rise  of  field,  and  of  reversing  E.M.F., 
exactly  corresponding  to  the  increased  self-induction  of  the  loop 
or  loops  being  commutated.  Without  such  exact  correspondence 
the  brushes  cannot  occupy  a  fixed  position  without  sparking. 
To  this  point  Mr.  Addenp.rooke  addressed  himself,  and  from 
bis  evidence  we  learn  that  in  the  HO-kilowatt  dynamo,  of 
which  Mr.  Sayers  gave  the  details  in  his  Paper,  the  brushes 
required  to  be  moved  in  order  to  obtain  sparklessness,  although 
the  angle  of  movement  was  but  small.  Possibly  the  auxiliary 
reversing  pole-pieces  may  with  greater  experience  be  turned 
to  better  account  as  regards  fixity  of  the  brush  position.  Their 
size  and  position  relatively  to  the  trailing  pole-tips  admit  of 


numerous  changes,  and  such  alterations  in  the  proportions  and 
shape  of  both  reversing  pole-pieces  and  pole-tips  may  yot 
enable  an  expert  designer  to  obtain  a  curve  of  reversing  E.M.F. 
which  approximates  sufficiently  closely  to  the  combined  curve 
of  increasing  self-induction  and  increasing  ohmio  loss. 

On  the  all  important  question  of  £  s.  d.,  however,  we  are 
unable  to  glean  any  detailed  information  from  the  recent 
discussion,  although  Mr.  Sayers  was  indeed  prepared  to 
go  bail  for  an  actual  saving  in  total  cost  in  a  machine 
built  on  his  plan.  Yet  even  if  experience  should  prove  to  tell 
against  tunnel-wound  armatures,  the  most  adverse  critic  may 
admire  the  ingenuity  which  Mr.  Sayers  has  shown  in  over- 
coming the  objection  to  his  original  method  of  winding,  on 
the  score  that  only  one  direction  of  rotation  was  possible  for  a 
given  armature.  It  has  been  asked  under  what  circumstances 
is  a  dynamo  required  to  run  in  either  direction ;  but  it  is  not 
difficult  to  imagine  cases  in  which  it  is  inconvenient  to  group 
a  set  of  machines  so  that  they  all  run  in  the  same  direction. 
In  such  cases  it  is  almost  essential  that  the  armatures  should 
be  interchangeable,  even  if  a  spare  armature,  common  to  all, 
be  not  in  question.  Finally,  when  the  armature  is  reversible, 
it  becomes  possible  to  make  use  of  both  sides  of  the  com- 
mutating  loops  by  means  of  auxiliary  pole-pieces,  and  the 
further  advantage  is  thereby  gained  of  an  increase  in  the 
reversing  capacity.  How  far  this  may  be  necessary  must 
depend  on  the  particular  details  of  the  design,  but  at  least  it 
renders  it  probable  that  the  output  of  the  armature  is  limited 
sooner  by  the  heating  than  by  sparking  due  to  a  deficiency  of 
reversing  electromotive  force. 


REVIEWS. 


Electric  Lighting  and  Power  Distribution.  By  W.  Pf.uren  May. 
cook.  (London :  Whittaker  and  Co.  1894.)  Second  edition. 
This  work  has  already  made  its  appearance  in  the  form  of 
three  separate  volumes  ;  it  now  comes  before  us  as  a  single 
volume,  bound  in  stiff  covers,  but  with  the  three  lists  of  its 
contents  spread  variously  about  the  book  at  the  places  where 
each  separate  part  commences.  Mr.  Maycock  tells  us  that  he 
was  induced  to  write  this  work  on  account  of  there  being  "  no 
really  reliable  elementary  work  "  that  he  "  could  recommend  to 
the  beginners  "  in  his  classes.  At  the  same  time,  Mr.  Maycock 
tells  us  that  "  the  reader  is  expected  to  have  some  acquaintance 
with  the  fundamental  principles  of  the  science  of  electricity 
and  magnetism."  From  these  remarks  we  are  able  to  judge  of 
his  standpoint  in  producing  the  work,  and  we  may  say  that  it 
is  a  standpoint  with  which  we  utterly  disagree.  He  offers 
an  elementary  book  on  a  subject  which  cannot  properly  be 
treated,  as  an  educational  work,  on  the  elementary  and  non- 
mathematical  basis  which  he  has  adopted.  We  should  raise  no 
such  objection  to  a  book  intended  for  artisans  who  have  no 
opportunity  of  attending  evening  classes,  for  whom  mathematics 
are  out  of  the  question,  but  who  wish  to  acquire  some  elemen- 
tary knowledge  of  electrical  work.  This,  however,  is  not  a 
book  of  that  kind. 
Annuaire  pour  l'An  1895  publie  par  le  Bureau  des  Longitudes. 

(Paris:  Gauthier-Yillars  cl  Kits.) 

This  well-known  annual  scientific  work  of  reference  con- 
tains no  new  feature  of  note  this  year.  The  electrical  section 
is  still  without  any  reference  to  the  important  resolutions  of 
the  Chicago  Congress  of  two  years  ago,  and  the  so-called 
legal  or  lOGcin.  1  sq.  mm.  ohm  is  still  to  the  front. 
Kalender  fur  Elektrotechniker.  1895.  Edited  by  F.  Upfshbobk. 
(Munich  and  Leipzig  :  B.  Oldenbourg.) 

The  German  "Munro  and  Jamieson  "  endeavours  to  keep 
itself  within  manageable  pocket-like  dimensions  by  submitting 
to  a  process  of  dichotomy,  most  of  the  purely  mathematical 
and  physical  data  being  relegated  to  Part  II.  There  are  no 
additions  of  note  thisjyear. 
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PORTSMOUTH  ELECTRIC  SUPPLY  STATION. 


Since  our  description  of  the  Portsmouth  municipal  electric 
supply  station  last  June  (see  The  Electrician,  Vol.  XXXI11., 
p.  157),  on  the  occasion  of  its  inauguration,  considerable  increase 
in  its  business  and  extension  of  its  plant  have  taken  place. 
The  two  212-kilowatt  flywheel  alternators,  built  by  Messrs. 
Ferranti  and  Co.  in  conjunction  with  Messrs.  Yates  and  Thorn, 
who  supplied  the  steam  plant,  and  the  150-kilowatt  Parsons 
steam  turbine,  have  proved  inadequate  to  meet  the  growing 
requirements  of  the  system  of  supply,  and  a  third  flywheel 
alternator,  of  the  same  type  and  capacity  as  the  other  two,  has 
been  added. 


the  alternators.  We  are  now  enabled  to  give  some  further 
particulars  about  the  engines.  These  are  of  the  horizontal 
compound  side-by-side  condensing  type,  and  have  been  built 
by  Messrs.  Yates  and  Thorn.  They  are  designed  to  run  at  a 
speed  of  90  revolutions  per  minute  at  all  loads,  the  electric 
frequency  being  50.  The  condensers  and  pumps  are  situated 
under  the  engine,  being  worked  by  a  bell-crank  lever  attached 
to  the  engine  rod.  The  air  pump  is  19in.  in  diameter,  and  has 
a  stroke  of  ll£in.  Jet  condensers  are  used,  the  water  being 
obtained  from  and  rejected  into  the  harbour.  The  stroke  of 
the  engine  is  3Gin.,  and  the  diameters  of  the  high  and  low- 


Horizoutal  Compound  Condensing  "  Corliss ",_  Engines  and  Flywheel  Alternators. 


The  accompanying  illustration  shows  the  station  as  it  is 
now  equipped,  and  gives  a  very  clear  view  of  the  system 
of  steam  pipes.  It  may  be  remembered  that  there  are  two 
independent  main  steam  ranges,  each  having  a  branch  connection 
with  every  boiler  and  with  every  engine.  Tn  the  engine  room 
these  ranges  are  superposed  one  on  the  other,  and  pass  down 
the  middle  of  the  room  between  the  engine  and  dynamo  sets. 
In  our  previous   article,  already  referred  to,  we  fully  described 


pressure  cylinders  are  15in.  and  28in.  respectively.  The  piston 
speed  is  576ft.  per  minute.  The  cranks  are  set  at  90deg.  The 
steam  distribution  is  effected  in  both  cylinders  by  Corliss  valves 
and  trip  motion,  and  a  dead-weight  governor  acts  on  the 
admission  valves  to  vary  the  cut  off  as  the  load  varies.  The 
governor  makes  235  revolutions  per  minute  at  ordinary  speed. 
The  cylinders  are  placed  on  either  side  of  the  flywheel  alter- 
nator, and  disc  cranks  are  used. 


THE    PROPAGATION    OF    MAGNETISM   IN    IRON. 


The  following  is  an  abstract  of  the  discussion  which  followed 
the  reading  of  Dr.  John  Hopkinson's  very  interesting  Paper  at 
the  Institution  of  Electrical  Engineers  on  the  21st  nit. 
Speakers  who  have  returned  I  heir  proofs  revised  have  their 
names  prefaced  by  an  asterisk  : — 

I".  J.  A.   FLEMING    aid   i i  of  those  present    were   old   enough 

elei  ""  '"J    i"-'1-'"     I Heel  thi   jreai   L882,  to  which  tin  j  looked  back 

■«  '"  pari  ol  the  mi. Mir  0]  dark    i|  i     oo«       Dr.  Hopkinson  would  recollei  I 
very  well  that   in  il,r  earlj  part  of   L882,  when  he  and  the    peakei  were 

connected  with  il Id  Ed     a  (  in;    tin  -.  had  made  i | I 

different  i-i i  dynamo  m  .  him     '.in.  h  had  been  dei  igned  bj  l  ii    Hop 

kuiHun  as  improvements  on  the  old  Ei hine  and  he  (the  speaker) 

recollected    pai  liculai ;  bine,   in    which     Dr.   B  had 

abolished  the  multiple  iron  lej  i  I 

''""'  substituted  for  tl I  u  h.  □ 

they  i  ame  in  try  this  w  u  him  it  took  ten  mil  |  an  hour 

i"  ezi  ite  itself.     A  long  time  after  that  I"  re  ,,i 

with  ii  Held  magnet  ol  one    >f  tl i 

"  the  Jumbo,"  which  st I  ona   in  the  cellar  at  Hnlborn  Viaduct,     <  •  t f 

,l""1  "■'    al  'li'-  present  I or!  in     is  i  i     md   the   field 

magnets  ,.l  anollier  wn,.  t ;ik<-»  il.nvn  I"  i  In'  I  <li  ■  n  :.v  .,, 


End,  where  thej  lay  for  some  time.      ' occasion  they  joined  up  this 

field  magnet  coil  in  series  and  passed  a  current  from  a  secondary  battery 
to  magnetise  the  field  magnet  He  recollected  distinct)}  how  great  their 
astonishment  iva  to  find  that  the  i  urrenl  required  six  or  seven  Beeonda  t,, 
become  steady,  Those  field  magnets,  if  he  recollected  rightly,  were 
something  like  6in.  or  Tin.  in  diameter,  so  that,  although  the  magnetic 
ing  current  was  not  remembered  at  the  present  time  ;ii  Leu  I  he 
did  not  remember  ii  thai  figure  agreed  very  well  with  the  number 
Dr.  Hopkinson  bad  given.  The  latter  bad  told  them  that  with  a  magnet 
12in.  in  diametei  the  whole  of  the  maguetii  effect  took  over  40sec  li  thej 
took  the  Bquare  root  ol  that,  \  i/.,  *i\  m  ix  and  a  half,  they  found  that  in 
field  magnet  of  that  ize  the  magnetic  events  would  be  all  over  in  I 
i  a  m,i  that  practically  wa  the  case,  These  experiments  opened  up  t" 
them  a  world  ol     i     estion     One  thing  the]  uaturalrj  did  was  to  connect 

i ther  in  their  minds  very  forcibly  the  mode  in  which  n  current  it 

i  '  i  in  a  wire,  and  ill"  mode  in  whi  h  the  metic  induction  increased 

ii re.     It  had  been  shown   that    tin   e  two  thing    were,  from  a  mathe 

mati<  'i   point   of  view,  identical  in  behaviour,  and  there   thej   had   been 
I,,, .in  mo  ■   idmii ablj  on  l he   i  reeu  how  i hi    "as  so, 

Capt    CREAK   said  he  dared    aj    thej    knew   perfectly  well   that   on 

ni    hip,  when  there  were  coinpe    ea  within  a  certain  distance  "f  the 

dynamos,   thej   were  liable  to  be   disturbed.     The  dynamos  in   certain 

*   Hei    Mi"  i\  i    liip    were  symmetrical!)  pli I  with  regard  to 
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tbe  compasses,  one  on  each  side,  and  the  action  had  been  that,  supposing 
they  were  run:  rl   dynamo  at   night,  and   the  engineer  found 

it  was  not  running  well  and  used  the  starboard  dynamo  instead,  they 
would  hare  a  change  oi  Meg.  in  the  compass.  However,  they  had  o 
far  got  over  this  that,  supposing  they  were  running  the  port  dynamo,  tin') 

le,  '"\  an  arrangement  of  switches,  to  i the  starboard  dynamo 

rrectoi  :  the  correction  was  absolute.  But  what  be  wanted  to  point 
out.  in  confirmation  of  what  Dr.  Hopkinson  had  said,  was  that  lie  found 
1 1 1 •  \  had  to  ivaii  about  four  minute-  for  complete  eomponsation,  whilst 
during  this  time  the  compass  was  markedly  uncertain  in  its  indications. 

"Mr.  W.  M.  MORDEY  said  he  was  particularly  interested  to  hear  a 
confirmation  of  the  practice  that  they  had  ail  drifted  into  in  the  matter  of 
transformer  design — to  find,  in  short,  that  the  degree  of  lamination  that  had 
been  adopted  wasconfirmed  by  J'r.  Hopkinson's  researches.  Some  three  or 
four  years  ago  lie  made  a  test  with  the  object  of  finding  whether  the 
penetration  in  laminated  iron  took  place  evenly  over  the  whole  area  of  the 
sheet.  Although  the  length  of  certain  parts  of  the  magnetic  paths  was 
necessarily  greater  than  that  of  others,  he  found  the  magnetic'  density 
uniform.  He  accounted  for  it  by  assuming  that  any  tendency  to  a  greater 
density  in  any  one  place  would  be  counteracted  by  the  relatively  stronger 
permeability  elsewhere.  Another  matter  bearing  closely  on.  and  explained 
to  him  by  Dr.  Hopkinson's  results,  was  that  of  the  excitation  of  a  solid 
core  by  a  redressed  current.  On  a  few  occasions  he  had  designed 
alternators  with  large  solid  cores  the  magnets  of  which  were  excited  by 
redressed  alternating  currents,  currents  of  100  periods  redressed  by  an 
ordinary  commutator.  He  expected  to  find  the  arrangement  wasteful.  He 
started  with  the  idea  that  he  might  have  to  laminate  this  magnet  if  he 
wanted  to  make  the  apparatus  elticient.  To  his  surprise  he  found  this 
was  not  the  case.  He  found  it  required  the  same  current,  measured  on  a 
Siemens  dynamometer,  to  excite  it.  That  he  was  prepared  for.  But  he 
also  found  the  watts  were  very  little  higher  than  witti  a  direct  current. 
Apparently  with  a  redressed  current,  the  magnet  settled  down  to  a  certain 
stable  magnetic  condition,  there  being  only  a  very  slight  surface  fluctua- 
tion. He  might  remind  Dr.  Hopkinson  of  some  curious  experiments  of 
Prof.  Hughes,  who  found  that  when  he  magnetised  steel  bars  or  needles  he 
had  a  number  of  layers  of  magnetism  of  different  polarity,  and  by  dissolving 
off  the  surface  of  the  needle  he  made  its  poles  change  inside. 

Mr.  SYDNEY  EYERSHED  said  there  was  one  point  in  the  Paper 
to  which  he  should  like  to  call  attention,  and  that  was  that  the  problem 
with  which  Dr.  Hopkinson  had  dealt,  namely,  the  penetration  of  induction 
into  an  iron  core,  had  hitherto  been  regarded  as  an  abstruse  mathematical 
one.  Some  years  ago  a  Paper  appeared  in  Tin  Electrician  (Vol.  XXVIII., 
p.  599',  by  Prof.  J.  J.  Thomson,  on  The  Penetration  of  Induction  into  Thin 
Laminated  Bars,  and  as  in  all  such  cases  he  was  obliged,  in  order  to  make  the 
problem  practicable  for  mathematics,  to  assume  that  the  permeability  of 
the  iron  was  constant,  and,  of  course,  he  attained  a  result — a  result  which 
would  be  applicable  to  theoretical  iron,  but  not  to  practical  iron.  Dr.  Hop- 
kinson. however,  had  always  gone  on  a  totally  different  line  in  his  work, 
and  he  thought  they  all  ought  to  be  grateful  to  him  for  showing  them  so 
good  an  example  of  his  method.  Many  years  ago,  while  most  electrical 
people  were  attempting  to  predetermine  the  characteristic  of  a  dynamo 
by  some  mathematical  function  more  or  less  complex,  Dr.  Hopjkinson  threw 
all  that  over  and  appealed  directly  to  Nature.  Taking  the  curve  of  the 
magnetisation  of  iron,  he  was  able  to  show  us  how  to  design  a  dynamo  from 
a  knowledge  of  the  magnetic  nature  of  iron.  Since  then  they  had  all 
designed  dynamos  in  that  way.  Now.  Dr.  Hopkinson  dealt  with 
this  matter  in  precisely  the  same  way,  and  used  mathematics  in  a 
perfectly  legitimate  manner.  Here  was  a  material  like  iron,  which 
had  a  most  complex  law  as  regards  magnetisation,  a  law  which  could 
not  up  to  the  present  be  treated  mathematically.  The  only  way  was  to 
see  what  one  could  do  by  pure  experiment,  and  having  got  a  sufficient 
number  of  results,  Dr.  Hopkinson  was  then  able  to  make  legitimate 
mathematical  deductions  and  show  how  thin  a  transformer  plate  ought  to 
be  in  order  that  there  might  be  no  serious  loss,  how  thin  the  armature 
core  discs  ought  to  be,  and  so  on.  He  thought  that  point  should  be  left 
forcibly  impressed  on  their  minds  as  a  lesson  to  younger  experimenters 
to  follow  on  the  lines  of  Dr.  Hopkinson. 

Mr.  G.  L.  ADDENBROOKE  thought  Dr.  Hopkinson's  experiments 
bore  in  a  very  important  manner  on  the  design  of  alternators.  They  knew 
that  the  parallel  running  of  alternators  was  largely  dependent  on  the  self- 
induction  between  the  armature  and  field  magnets.  Of  course,  the 
self-induction  between  the  armature  and  the  field  magnets  was  dependent 
entirely  on  the  permeability  of  the  magnetic  circuit.  He  fancied  it  had 
been  assumed  hitherto  that  the  permeability  of  the  magnetic  circuit  was 
the  ordinary  permeability  winch  they  would  rely  on  in  calculating  the 
magnetic  strength  of  the  field  :  but  it  was  evident  that  wherever  they 
had  large  masses  of  field  magnets  in  an  alternator  the  self-induction 
apparently  could  not  rise  to  the  amount  that  they  would  anticipate  in  the 
ordinary  way.  and  that  therefore  the  reaction  of  the  armature  on  the 
field  magnets  could  not  be  quite  so  great  as  otherwise  would  be  anticipated. 

*The  CHAIRMAN  (Prof.  George  Forbes)  said  the  subject  was  one  of  the 
very  greatest  difficulty  to  attack.  It  was  one  which  they  had  all  wished 
to  get  information  about  ever  since  they  had  been  studying  magnetism, 
and  most  of  them  had  been  very  frightened  in  trying  to  attack  it  in  any 
way  whatever.  He  remembered,  in  the  celebrated  Gaulard-Gibbs  case, 
Lord  Kelvin  made  a  statement  that  the  difference  between  a  laminated 
core  and  a  solid  core  was  perfectly  well  known,  and  that  it  was  possible 
'date  the  effects  that  were  produced  by  substituting  the  divided  core 
of  a  transformer  by  solid  iron.  He  did  not  know  whether  Lord  Kelvin 
ever  went  into  the  mathematical  investigation  and  plotted  it  out.  If 
so.  it  would  be  a  great  addition  to  science.  However.  lit.  Hopkinson  hefthe 
speaker]  thought  wisely,  left  out  the  mathematical  calculation,  and  tackled 
the  problem  directly  by  experiment,  and  it  certainly  had  led  to  results 
which  they  must  look  at  as  of  the  greatest  value.  He  supposed  everyone 
bad  ob  erved  something  of  the  phenomena  of  sluggishness  in  masses  of 


solid  iron,  not   only  in  the  way  in  which  Dr.  Hopkinson  and    lit.  Fleming 

bad  mentioned,  but  in  the  length  of  | 

of  the  fields  of  dynamo  machines.  It  was  extremelj  important  to 
have  learned  from  hi'.  Hopkinson  the  fact  that  :i  thej  made  an 
experiment  upon  a  magnet  ot  any  sort  and  got  certain  definite 
results    as    to    the    time    taken    for   certain    phenomena    to    be 

plished,  they  might    from   tl tperiment  foretell   the  time  thai 

be  taken    to    go   through    the  same  experiment    with   a   magnet    - 
much  bigger  or  evei  somuchsnialler.it  being  simplj  proportional  to  the 
square  of  the  linear  dimensions.     A   remark  of  (apt.   ('real,      about  the 

effect  of  the  dynamos   upon  the  ship's  compasses   made  him  inch' 1   to 

wonder  why  it  was  that  Her  Majesty's  ship,  could  not  be  supplied  with 
dynamos  of  what  was  commi  nly  .ailed  the  "iron-clad  "  type. 

*Dr.  HOPKINSON,  in  reply,  -aid  he  should  like  particularly  to  thank 
Mr.  Evershed  for  hisquite  too  kind  remarks  ;  but  he  thought  Ml .  Evershed 
was  rightin  saying  that  the  proper  way  to  use  mathematics  was  not  to  choose 
the  facts  so  that  the  mathematics  would  easily  deal  with  them,  but  to  take 
the  mathematics  so  far  as  they  would  go  upon  the  facts  as  they  actually 
were.  There  was  one  thing  which  always  struck  him  about  matters  of  this 
kind,  and  that  was  that  when  there  was  any  little  bit  of  credit  -he  did  not 
know  that  there  was  much  in  this — but  when  there  was  credit  due  for 
work  of  this  kind  it  seemed  all  to  go  to  the  man  who.  being  the  senior,  was 
regarded  as  the  principal.  He  did  not  want  that  to  lie  the  case  here, 
because  it  was  a  matter  of  fact  that  not  only  had  the  labour  of  this  thing 
fallen  upon  his  lieutenants,  but  a  good  deal  of  the  initiation  of  it  too.  The 
ideas  were  not  all  his  own,  by  any  means,  and  Mr.  Ernest  Wilson  had 
contributed  a  very  great  deal  of  original  thought  to  it.  and.  in  fact,  they 
had  been  so  much  in  conference  about  it  that  he  did  not  think  either  of 
them  could  sort  < nit  from  this  matter  which  ideas  were  those  of  the  one 
from  those  which  belonged  to  the  other.  It  did  not  stop  there  ;  they  had 
had  help  from  the  student-demonstrators  in  King's  College,  and  the  zeal 
with  which  they  had  worked  had  really  astonished  him.  He  really  thought 
if  he  had  asked  them  to  try  an  experiment  at  any  hour  of  the  night  or 
morning  they  would  have  done  it.  When  one  had  help  of  that  kind 
one  could  put  a  job  through  although  one  had  not  much  time  in  which 
to  do  it. 


A  COMBINED  ELECTRIC  LIGHTING  STATION  AND 
WATER  WORKS.* 

Of  late  years  small  towns  and  independent  parishes  have  been 
paying  more  attention  to  their  water  supplies  and  lighting  than 
they  used  to  do.  The  Government,  for  sanitary  purposes,  has  helped 
a  great  deal  in  this  respect,  inasmuch  as  they  have  recommended, 
and  in  some  cases  ordered,  the  erection  of  water  works.  As  in 
most  cases  small  towns  and  parishes  are  at  the  present  time  almost 
exclusively  lighted  by  means  of  petroleum,  and  as  in  course  of  time 
the  demand  for  light,  and  that  of  a  better  quality,  has  increased, 
so  it  seemed  expedient  when  erecting  water  works  to  settle  the 
question  of  lighting  at  the  same  time.  That  this  can  be  achieved 
in  the  best  and  cheapest  way  by  employing  the  electric  light,  says 
Herr  Luhn,  is  so  well  known  that  I  need  not  go  into  explanations 
of  the  advantages  of  this  mode  of  lighting.  I  therefore  merely  give 
you  a  description  of  the  central  station  and  water  works  which  the 
parish  authorities  of  St.  Lazarus,  near  Posen,  had  built  by  the 
Helios  Company,  in  order  to  supply  the  3,000  inhabitants  with  a 
good  drinking  water  and  a  good  and  cheap  means  of  illumination. 

Borings  for  water  were  carried  out  under  Herr  Beyer  of  Berlin, 
an  expert  in  well-sinking,  on  a  piece  of  ground  belonging  to  the 
authorities.  Results  showed  an  unlimited  supply  of  an  excellent 
drinking  water,  and  the  authorities  requested  a  number  of  firms  to 
draw  up  plans  and  tender  for  the  building  of  a  central  station  and 
water  works.  The  order  was  placed  with  the  Helios  Company,  and 
in  the  autumn  of  1893  operations  were  commenced. 

The  boiler  plant  comprises  two  Cornish  boilers.  Next  to  the 
boiler  house  is  the  large  engine  house,  and  in  a  corner  of  it  is  the 
pump  shaft,  21ft.  deep  and  18ft.  in  diameter.  At  the  bottom  of  this 
shaft  are  two  pumps,  both  of  which  have  an  output  of  b,(>00  gallons 
per  hour.  One  is  a  compound  steam  pump,  whilst  the  other  is 
driven  by  an  electromotor  by  means  of  tooth-wheel  transmission. 
In  the  shaft  are  also  placed  two  air  vessels,  29 '5ft.  high  and  oft.  in 
diameter,  which  are  used  in  place  of  an  expensive  pressure  tower, 
and  so  cheapen  the  installation.  In  the  engine-room  there  is  a 
50-h.p.  engine,  which  belt-drives  a  dynamo  direct  from  the  fly- 
wheel. The  engine  is  horizontal,  single  cylinder,  non-condensing. 
The  special  construction  of  the  dynamo,  and  especially  of  the 
armature,  results  in  almost  perfectly  safe  working,  so  that  a  resServe 
set  has  not  from  the  beginning  been  thought  necessary.  Irt  fact, 
since  the  commencement  of  working,  March  15,  189-1,  not  the 
slightest  interruption  in  the  engine  plant  lias  occurred.  At  each 
side  of  the  entrance  to  the  pump  shaft  are  two  air  compressors, 
electrically  driven.  These  compressors  serve  to  raise  the  pressure 
as  may  be  desired.  The  greatest  working  pressure  (in  case  of  fire) 
in  the  water  mains  is  five  atmospheres.  Next  to  the  engine-room 
is  the  accumulator  room,  which  contains  a  battery  of  136  cells. 


Abstract    of   a    Paper  real   at    Cologne   by  Herr  Ober-ingenieur  M. 
Luhn   of  ISerlin.     From  the  ElcttrotechnUehe  Zeitscl 
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The  battery  ia  capable  of  running  200  incandescent  16-c.p.  lamps 
for  seven  hours,  and  can  be  used,  in  case  of  an  outbreak  of  fire 
at  night-time,  to  drive  the  electrically  driven  pump  as  well  as 
the  compressors,  so  that  the  stoker  can  stoke  the  boilers  in  peace. 
A  feeding  main  is  carried  from  the  central  station  to  the  middle  of 
the  distributing  network,  which  is  carried  out  on  the  three-wire 
system.  The  arc  lamps  for  street  lighting  are  on  a  separate 
circuit,  which  can  be  cut  out  or  in  from  the  central  station. 
All  conductors  are  carried  on  porcelain  insulators  fastened  on 
paraffined  wooden  posts  26ft.  high.  A  telephone  wire  is  also 
carried  on  these  posts,  which  connects  the  engine  house  with  the 
office  of  the  authorities,  and  also  a  signal  wire,  by  means  of  which 
the  attendant  who  sleeps  in  the  engine  house  can  be  warned  in 
case  of  an  outbreak  of  fire. 

The  working  of  the  central  station  is  carried  out  as  follows  : — 
During  the  day,  when  the  consumption  of  water  is  greatest,  the 
accumulators  are  charged  and  the  water  supply  is  worked  by  the 
steam  pump.  When  the  accumulators  are  charged,  and  in  the 
morning  before  the  boilers  are  heated  up,  the  electrically-driven 
pump  is  worked  from  the  accumulators,  in  case  of  a  large  demand 
of  water.  At  dusk  the  current  is  taken  direct  from  the  dynamo, 
and  at  eleven  o'clock  in  the  evening,  when  the  street  arc  lamps  are 
cut  out,  the  further  supply  of  current  is  taken  from  the  accumu- 
lators. If  a  fire  should  occur  in  the  night  the  attendant,  who  is 
wakened  by  the  alarm,  starts  the  electric  pump  and  one  compressor 
working.  Such  an  arrangement  is  of  extreme  value  when  a  fire 
occurs  at  night,  and  the  authorities  have  had  opportunity  of  con- 
vincing themselves  of  the  perfect  working  on  the  occasion  of  a 
large  fire  in  the  early  hours  of  the  morning.  By  employing 
automatic  current  regulators,  automatic  oiling  apparatus  on  all  the 
moving  parts  of  the  steam  engine,  and  by  using  ring  oiling  arrange- 
ments on  dynamos  and  motors  the  working  of  the  plant  is  so 
simple  that  one  engine  driver  and  a  stoker  can  look  after  the  whole 
central  station.  When  the  extensions  are  completed  these  two 
men  will  also  be  sufficient. 

The  charge  for  current  is  3pf.  per  100  watt  hours  (about  4d.  per 
B.T.U.),  and  water  costs  2d.  per  220  gallons.  Since  the  goods 
station  at  Posen  has  taken  the  water  for  the  locomotives,  the  sale  of 
water  has  covered  the  entire  cost  of  working,  so  that  the  income 
from  the  sale  of  current  is  clear  profit.  In  future  the  charge  for 
current  and  water  will  no  doubt  be  lowered. 

The  excellent  results  obtained  at  St.  Lazarus  have  caused  the 
parish  of  Wilda  to  give  the  Helios  Company,  in  the  autumn  of  last 
year,  the  order  for  a  similar  plant  of  about  double  the  size.  The 
arrangement  in  Wilda  differs  from  that  of  St.  Lazarus,  as  the 
position  of  the  ground  water  does  not  necessitate  the  pumps  being 
put  in  a  special  shaft.  As  water  for  condensation  is  plentiful, 
which  was  not  the  case  at  St.  Lazarus,  the  steam  engines  will  here 
be  condensing,  and  so  in  Wilda  they  should  have  still  better  work- 
ing results  than  at  St.  Lazarus. 

In  answer  to  questions,  Herr  Luhn  said  that  the  working  voltage 
was  2  x  100  volts.  Iron  meters  were  used .  The  arc  lamps  were 
placed  four  in  series,  and  the  distance  of  the  feeding  point  from  the 
central  station  was  about  700  yards.  The  potential  at  the  distri- 
buting point  was  kept  constant  by  means  of  a  return  wire  to  the 
central  station.  The  cost  of  the  electrical  plant  was  £3,750,  and 
the  total  cost  £5,000. 


ELECTRIC    HEATING    AT    THE    VAUDEVILLE 
THEATRE. 

The  introduction  "f  electric  heating  al  the  Vaudeville  is  of  great 
interest  t"  the  electrical  profession  ;is  marking  an  era  in  the 
practical  use  ol  electricity  for  warming  purposes.  The  fact  that 
beat  produced  by  electricity  al  the  present  rates  is  more  expensive 
than  by  other  systems  would  seem  to  prohibit  its  use  in  large 
buildings  ;  but  it  does  not  follow  that,  the  cost  per  unit  of  heat 
being  higher,  the  total  cost  of  heating  for  a  certain  period  will  be 
higher  also. 
The  authorities  al  the  Vaudeville  found  it  necessary  to  provide 

"""'  ■>  ■■''  "'  ■  I    rorming    rod    ifte lering  the  usual  methods, 

they  came  to  tl  m  offered  advantages  over 

all  others.      A   trial   was  made  with   four  large  radiators"  of  the 

"Orompton  Dowsing      type,  taking   i  !  amperes,  with  a  total  ol 

';''    '    !      ■    '  m  .      radiators  were  i  onnei  ted  with 

the  lighting  circuit,  ind  placed  in  the  best   positions  Foi  warming 

the  most  important   parts  of  the  theatre,      \   week's  trial     howed 

ults,    and    it    wa     evident    that    with    more   heating 

sufficient  heat  could  bi  obtained  foi  all  requirement        \>. 

pi  icedwithMi     ra.Ci  Co.i  Limited  I 

'    tupplj  of  electi  ii   '  idiaton  to  be  fixed  iround  the  Bkirtin 

on  eithei    id<  and  alone  the  front  ol  the  orch    itra     Tl  i    ■  •  radiators 

1  i  »re  -I   ■   boa       i   M,,  i«  ,ii  rad  the]  have  a 

-it  iron 
case,  t 


and  partition.  Each  box  radiator  is  2ft.  long  and  1ft.  wide.and  there- 
fore offers  a  radiating  surface  of  2  sq.  ft.  The  air  is  allowed  to 
circulate  between  the  casing  and  the  wall,  so  that  an  extra  heating 
surface  is  obtained.  There  are  six  box  radiators  on  either  side  of  the 
theatre  and  twelve  attached  to  the  partition  in  front,  of  the 
orchestra.  The  latter  are  cased  in  at  the  back,  and  a  good  current 
of  air  is  obtained  by  carrying  the  casing  below  the  boxes  containing 
the  radiators.  The  four  large  portable  radiators  (Fig.  2),  originally 
on,  trial  are  arranged  for  use  either  in  the  stalls  or  at  the  sides. 


FlG.  1.— Box  Pattern  of  Electric  Heater  at  the  Vaudeville  Theatre. 

Two  wall  sockets  are  fixed  on  each  side  and  four  on  the  chair 
supports  in  the  centre  of  the  stalls.  By  means  of  these  connectors 
the  radiators  may  be  employed  to  warm  the  centre  before  the  per- 
formance begins  and  afterwards  removed  to  the  sides.  Each  radiator, 
portable  and  fixed,  has  a  patent  safety  connector,  and  can  be 
detached  from  the  circuit  at  will.  The  radiators  reach  the  usual 
temperature  of  hot-water  pipes,  and  they  are  found  to  produce 
quite  sufficient  heat.  The  average  temperature  of  the  theatre 
inside,  after  the  radiators  have  been  working  a  reasonable  time,  is 
about  60   when  the  corridors  are  about  40°.     Most  theatres  are 


Flo.  2.     Portable  Electri   Heatei  at  the  Vaudeville  Thes 

subject  to  draughts  from   the   frequent    opening    oi    doors  Mid  from 

ill,-    itage      hut,  notwithstanding  these,   the    temperature  at   the 
Vaudeville  is  maintained  fauly  constant. 

The  current  taken  by  each  large  portable  radiator  is  12  amperes, 
and  the  small  bos  radiators  take  :t  amperes  eaoh,  making  in  all  •■! 
total  of  lit  amperes,  but  as  only  two  of  the  large  radiators  are 
found  necessary,  the  current  actual]}  used  for  warming  the  audi 
toiiiiin  i  90  amperes  at  I  <  )*  i  volts,  Thus  it  will  bo  soon  that  nine 
units  pel  hour  are  required  when  the  whole  apparatus  is  in  full 
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work,  and  the  cost  at  4d.  per  unit  is  .".3.  per  hour.  To  warm  the 
theatre,  therefore,  for  a  period  of  four  hours,  the  cost  is  12s.,  and 
it  is  believed  that  a  suitable  hot  water  system  (particularly  with 
gas  as  the  heating  agent,  as  proposed  for  the  Vaudeville)  including 
attention,  loss  of  heat  in  transmission  and  in  other  ways,  would 
cost  as  much.  Besides,  there  is  the  danger  of  a  red-hot  furnace  in 
close  proximity  to  the  stage,  and  this  is  obviated  by  the  use  of 
electricity.  Another  distinct  advantage  makes  electric  heating  far 
preferable  to  other  systems,  and  that  is,  the  perfect  regulation. 
Thus,  the  whole  or  any  number  of  the  electric  radiators  may  be 
put  on  or  cut  oft' at  will,  and  there  is  no  fear  of  over-heating  the 
theatre  and  thus  making  it  uncomfortable  at  any  time.  No  atten- 
tion whatever  is  required  with  the  electrical  radiators,  and  any  of 
the  theatre  attendants  can  turn  the  current  on  or  off  according  to 
the  requirements  of  the  case.  Owing  to  the  fact  that  the  radiators 
have  not  to  be  turned  on  until  a  short  time  before  the  performance 
begins,  the  state  of  the  weather  maybe  judged  and  the  heat  graduated 
accordingly.  In  comparing  the  up-keep  of  the  electrical  plant 
with  hot  water  systems,  Messrs.  Crompton  state  that  the  former  will 
in  all  probability  be  considerably  less  than  the  latter,  owing  to 
the  fact  that  there  is  no  furnace  to  burn  out,  and  no  rusting  or 
wearing  out  during  long  peri  ids  of  disuse.  Electric  radiators  are 
found  to  be  very  durable,  they  are  not  required  to  reach  high 
temperatures,  and  they  offer  a  large  radiating  surface. 

The  installation  at  the  Vaudeville  has  been  carried  out  with  great 
care.  Henley's  cables  of  high  insulation  are  used,  and  the  switches, 
cut-outs,  safety  connectors,  &c,  are  of  the  latest  and  best  type. 
This  being  a  pioneer  installation,  some  difficulties  were  at  first 
experienced  with  regard  to  the  insurance  rules,  none  of  which  were 
applicable  to  the  special  circumstances  of  the  case.  Mr.  Musgrave 
Heaphy,  of  the  Phoenix  Fire  Office,  who  had  to  pass  this  work,  has 
now  drafted  out  a  set  of  rules  with  regard  to  electric  heating  which 
will  be  applicable  to  all  work  of  the  kind  in  future. 

The  cost  of  installing  the  electric  heating  apparatus  at  the 
Vaudeville  has  come  out  at  about  the  same  as  for  hot  water  heat- 
ing, and,  taking  all  into  consideration,  the  electric  system  of 
heating  offers  many  advantages  over  the  older  forms  of  heating 
employed,  which  would  justify  even  a  higher  price. 

It  may  be  stated  that  electric  radiators  are  on  trial  at  several 
other  theatres  and  public  buildings,  and  in  many  places  where 
other  systems  of  heating  are  in  use  it  is  proposed  to  employ  these 
radiators  for  temporary  assistance  in  extra  cold  weather,  or  for  use 
at  a  moment's  notice  when  no  provision  has  been  made  for  warming 
the  building  in  the  usual  manner. 


THE   ST.  PANCRAS   EXPLOSIONS. 

The  following  correspondence  has  been  sent  us  for  publica- 
tion : — 

Board  of  Trade  (Railway  Department), 

7,  Whitehall-gardens,  London.  S.W., 

February  28,  1895. 

Sm  :  Adverting  to  the  interview  which  you  were  good  enough  to  give 
me  yesterday,  and  to  the  conversation  which  we  had  on  the  subject,  I  am 
directed  by  the  Board  of  Trade  to  state  for  the  information  of  the  Electric 
Lighting  Committee  of  the  St.  Pancras  Vestry  that  Major  Cardcw,  the 
electrical  adviser  of  this  department,  has  discovered  in  his  investigations 
into  the  recent  explosions  in  the  street  boxes  used  for  electrical  supply  in 
St.  Pancras  that  a  remarkable  dep,  ,~it  on  some  of  the  insulators  contained 
a  considerable  quantity  of  the  metal  sodium. 

The  presence  of  this  metal,  which  is  highly  intiammable  by  contact  with 
water,  appears  to  be  so  grave  a  source  of  danger,  and  to  afford  so  reason- 
able an  explanation,  in  connection  with  the  accumulation  of  escaped  coal 
gas,  of  the  several  explosions  which  have  recently  occurred,  that  it  devolves 
upon  the  Board  of  Trade,  without  any  delay  whatever,  to  investigate  the 
causes  of  the  deposit  of  this  substance  with  a  view  to  its  prevention,  and 
in  this  investigation  they  have  asked  for  the  assistance  of  the  Royal  Society 
and  of  the  Institution  of  Electrical  Engineers. 

In  the  meantime,  in  order  to  prevent  as  far  as  possible  the  recurrence 
of  similar  explosions,  the  hoard  of  Trade  would  strongly  urge  that  the 
Vestry,  through  their  I  amittee,  should  immediately 

1  Provide  a  thorough  system  of  ventilation  for  their  conduit-  and 
street  boxes. 

(2)  Reduce  a-  ••  the  -pace  in  their  street  boxes  within  which 

an  accumulation  of  gas  can  occur. 

,3)  Make  a  thorough  inspection  of  their  mains  and  remove  the  above- 
mentioned  deposit  wherever  it  is  found  to  exist. 

As  regards  the  means  i<>  !"■  taken  for  prevention  of  the  recurrence  of 
such  deposit  the  Board  of  Trade  hope  to  be  able  to  communicate  with  you 
further  without  delay.— Yours,  &c,  Cot  i:ii:nav  Boyle. 

The  Chairman  of  the  Electric  Lighting  Committee, 
St.  Pancras  Vestry. 

trieity  and  Public  Lighting  Department, 

St.  Pancras  Vestry  Had.  London,  N.W., 
March  1,  1895. 
Sik:  A   special   me  Electricity  Committee  was  held  last 

evening,  when  the  Chairman  reported  the  Conference  held  at  your  offices 


on  Wednesday  last    on   the  subject   of  the  recent  explosions,  and  your 
letter  of  the  28th  ult.  was  considered. 

1    was   instructed    to  inform   you   th.ii      !.,     <    >  r .-.  . .,-.  1 

appreciation   of  the   courtesy    shown    I  ,y    you    in    t  ho   desire    to   :,     1   1     the 
Vestry,  and  are  thoroughly  in  accord  willi  the   Board  of  Trade  uo 
desire  to  prevent  a  recurrence  of  the  explosions  that  have  recently  taken 
place. 

With  regard  to  the  several  recommendations  contained  in  your  letter. 
the  Committee  have  instructed  their  engineer  to  have  lixed  without  delay 
ventilating  pipes  forgetting  rid  of  any  accumulation  of  gas  in  tie-  man- 
holes and  culverts,  and  pending  further  consideration  respecting  reducing 
the  1  e  >'f  the  manholes  to  fill  them  up  as  far  as  practicable  with  bricks  ; 
extra  men  have  also  been  engaged  inspecting  the  mains  and  removing 
whatever  deposit  may  be  found  on  them. 

The  Committee  note  the  Board  of  Trade  have  asked  the  Royal  Society 
and  Institution  of  Electrical  Engineers  to  investigate  into  the  causes  of 
the  deposit  of  the  metal  sodium,  and  that  the  Board  will  inform  the 
Vestry  the  result  of  such  iuvestigation. 

The  Committee  also  expressed  a  hope  that  the  Board  of  Trade  would 
bring  pressure  to  bear  on  the  gas  company  to  remedy  the  defective  state 
of  gas  mains  and  services  in  this  district,  and  thus  remove  the  primary 
cause  of  the  explosions. — I  am,  &c, 

Sir  Courtenay  Boyle,  (Signed)         A.  E.  Pvchakt. 

Board  of  Trade. 


PARLIAMENTARY   INTELLIGENCE. 


THE  TELEPHONE  AGREEMENT. 

On  Friday  evening  last  Mr.  BENN  moved  :  — 

"That  a  select  committee  be  appointed  to  consider  the  proposed  Draft 
Agreement  between  the  Postmaster-General  and  the  National  Telephone 
Company,  and  report  with  reference  to  the  monopoly  which  may  thereby 
be  created  ;  the  granting  of  telephone  licences  to  municipalities  ;  and 
generally  on  the  future  policy  of  the  Post  Office  with  reference  to  the 
extension  of  the  telephone  service.  That  the  committee  have  power  to 
call  witnesses  and  send  for  papers  and  records." 

The  agreement  in  question,  he  said,  grew  out  of  a  policy  which  was 
declared  in  March,  1892,  by  the  late  Chancellor  of  the  Exchequer.  The 
desire  was  to  make  the  telephone  service  more  useful  to  the  country,  and 
the  late  Chancellor  of  the  Exchequer  said  : — "  The  trunk  lines  will  be 
taken  over  by  the  Government,  leaving  to  the  localities  the  working  of  the 
local  exchanges.  If  this  is  done,  I  believe  the  public  will  be  better  served 
than  if  the  Government  takeover  the  whole  business,  because  there  will  be 
a  competition  in  the  localities  to  serve  the  public  as  well  as  it  can  be 
served."  In  a  Treasury  minute  of  May  23rd  it  was  said  "  the  intention  is 
to  meet,  as  far  as  possible,  the  views  of  municipal  authorities."  The  next 
step  was  the  Telegraphs  Bill,  which  was  introduced  in  May  and  rushed 
through  the  House  by  June.  The  London  County  Council  protested 
against  the  haste  in  passing  that  Bill.  The  heads  of  the  arrangements 
were  initialled  on  August  11,  1392,  and  he  was  very  anxious  the  House 
should  regard  them  as  merely  a  provisional  document,  and  in  no 
sense  a  binding  document.  Although  inquiries  were  made  for  it, 
hoa.  members  had  not  the  privilege  of  seeiug  the  document  until 
1894,  and  when,  as  it  was  produced  with  the  Agreement  in  the 
midst  of  the  holidays,  it  was  impossible  for  municipal  authorities  in  the 
House  to  express  an  opinion.  The  signing  of  the  Agreement  wa*  only 
deferred  after  considerable  pressure  had  been  brought  upon  the  Govern- 
ment. It  was  a  very  serious  document,  because  it  brought  them  face  to 
face  with  a  new  and  unrestricted  monopoly  which,  in  regard  to  the 
telephone  service,  meant  increased  charges,  the  killing  of  compe- 
tition, the  death  of  municipalised  telephones,  a  vexatious  iuterference 
with  public  rights,  and,  what  was  more  important  than  all,  the 
prospect  of  paying  through  the  nose  in  17  years'  time  for  a 
gigantic  property.  The  Postmaster  -  General  told  a  deputation  of 
the  London  County  Council  that  he  regarded  the  Agreement  as  a 
sealed  and  settled  document ;  he  said  it  was  solemnly  signed  and  could 
not  be  departed  from.  In  reply  to  a  deputation  from  the  Association  of 
Municipal  Corporations  the  right  lion,  gentleman  said  that  new  conditions 
could  not  now  be  imposed  on  the  Telephone  Company.  He  1  Mr.  Benn) 
submitted  that  the  Draft  Agreement  could  not  be  regarded  in  any  such 
light.  In  the  first  instance  it  was  an  Agreement  between  three  parties— 
the  Post  Office,  the  National  Telephone  Company,  and  the  New  Telephone 
( lompany — and  what  happened  between  the  signing  of  the  heads  of  arrange- 
ment and  the  presentation  of  the  Draft  Agreement  to  the  House  !  The 
National  Telephone  Company  absorbed  the  New  Telephone  Company,  and 
thus  the  monopoly  was  created.  He  was  certain  that  if  the  Committee 
which  considered  the  question  had  been  face  to  face  with  one  company  no 
such  head™  .if  arrangement  would  have  been  sanctioned,  and  he  asserted 
thai  a  company  which  endeavoured  to  get  behind  a  Committee  of  the 
Bouse  of  '  lot "i nons  by  secretly  buying  up  an  opposition  company  wa 
entitled  to  any  consideration  at  the  hands  of  the  Souse.  It  was  pi 
ridiculous  to  regard  the  document  as  a  solemn  document  when  one  of  the 
parties  to  the  Agreement  acted  in  such  an  extraordinary  and  improper  man- 
ner, lithe  ,1m,  ,  the  settled  and  sa,  red  nature  which  the  Post- 
master-!' 1  I  to  think  it  was,  why  was  it  not  placed  on  the  table  of 
oat  the  municipalities  m  ly  opportunity 
of  considering  ii  '    It  was  perfectly  competent  for  the  House  to  regard  the 

1'  rely  a-  a  provisional  arrangement,  and  he  submitted  that  the 

subsequent  action  of  the  National  Telephone  Com]  any  deprived  the  heads  of 

the  arrangement  of  anything  in  the  nature  of  a  sealed  and  settled  contract. 

ted   I,,  strongly  deprecite  competition.     It 
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was  a  very  inconvenient  thing  to  have  two  or  three  exchanges  in  auy  town 
but   it   must   be  evident  to  the  House  that  competition  was  the 
only  protection  the  publii  had  against  high  charges,  and  that  if  c 
tion  disappeared  the)  must  have  bo  maximum  charges,  as  to  the 

limitation  of  dividends,  as  to  the  obligation  of  supply,  tn  this  case  they 
had  nothing  of  the  kind.  What  was  a  very  unfortunate  feature  of  the 
case  was  that  the  Post  Office  ami  the  National  Telephone  Comi 
gone  into  partnership  in  a  monopoly  of  a  most  objectionable  kind.  He 
thought  it  was  a  very  important  point  in  this  question  that  they  should 
know  how  much  the  public  had  to  pay  for  the  luxury  of  allowing  the  Post 
Office  to  be  associated  with  the  National  Telephone  Company.  The  lion, 
member  then  quoted  the  figures,  showing  the  increased  trunk  charges 
under  the  new  arrangement.  In  Sweden  the  charges  were  much  lower 
than  here,  and  surely  they  could  do  in  a  country  like  England  what  was 
clone  in  Sweden.  What  was  proposed  to  be  charged  £10  to  £20  in  London 
was  done  in  Manchester  for  £6  and  in  Stockholm  for  £4.  The  question 
which  immediately  concerned  him  was  the  charge  in  Londou.  One-seventh 
of  the  business  of  the  Company  emanated  from  the  metropolis.  The 
County  Council  looked  on  this  as  so  grave  a  matter  that  they  came  to  the 
conclusion  that,  so  far  as  the  local  service  was  concerned,  they  could  secure 
a  much  better  service  than  that  rendered  by  the  National  Telephone 
Company  at  half  the  price.  If  they  looked  on  that  entirely  with  regard  to 
subscriptions  it  meant  a  saving  of  £50,000  a  year.  No  wonder  the  County 
Council  regarded  the  matter  as  one  of  great  importance.  They  considered 
that  the  service  was  a  disgrace  to  the  country,  and  that  it  was  due  to  this 
fact  that  comparatively  few  persons  bothered  themselves  with  the  telephone. 
It  was  not,  however,  so  much  a  matter  of  pounds,  shillings  and  pence  as  a 
matter  of  going  back  upou  great  principles.  Some  of  them  believed  that 
municipalities  wort by  of  the  name  should  own  and  control  enter]  irises  having 
anything  to  do  with  the  breaking  up  or  the  using  of  the  streets.  He 
should  submit  once  more  the  proposition  with  which  he  started.  He  had 
said  that  this  proposed  Agreement  was  distinctly  contrary  to  the  policy  of 
the  Government.  Municipalities  had  not  had  an  opportunity  of  consider- 
ing it.  He  submitted  that  the  Agreement  could  not  be  regarded  as  valid, 
and  that  it  was  wholly  prejudicial  to  the  best  interests  of  the  people  at 
large. 

Captain  BAGOT,  in  seconding  the  motion,  said  that  in  this  matter  they 
were  behind  every  other  country  in  the  world.  The  development  of  tin- 
telephone  in  comparison  with  commerce  was  almost  at  a  standstill,  and 
the  Agreement  which  was  being  that  night  considered  was  looked  upon 
with  altruist  universal  dissatisfaction.  Competition  was  entirely  debarred, 
and  a  gigantic  monopoly  was  established.  The  Postmaster-General  stated 
that  it  was  very  desirable  that  there  should  be  no  competition,  and  that  it 
would  be  rather  disadvantageous  to  the  best  interests  of  the  telephone 
service.  Surely  the  objections  raised  might  very  easily  be  obviated  !  He 
thought  there  was  good  cause  for  not  looking  upon  the  Agreement 
as  similar  to  that  made  by  the  late  Government  three  years  ago. 
In  the  first  place  the  position  of  affairs  since  that  time  was  entirely 
changed,  and  iu  the  second  place  the  terms  of  the  Draft  Agreement 
seemed  to  go  beyond  the  Treasury  minute,  and  were  not  in  accordance 
with  the  policy  of  the  Postmaster-General  and  the  Chancellor  of  the 
Exchequer  in  the  late  Government.  It  was  clearly  intended  by  the  late 
Government,  when  they  made  the  agreement,  that  there  should  be  free 
competition  in  the  public  interest,  and  that  private  companies  and  local 
authorities  should  In-  granted  licences  subject  to  the  terms  of  the  T  easury 
minute  ro  that  policy  the  policy  of  the  present  Postmaster-General  was 
diametricall)  opposed,  for  under  the  agreement  it  would  establish  a 
gigantic  monopoly.  Be  denied  that  this  was  a  rich  man's  question.  A 
i test  commercial  interest  could  not  in 
rich  man's  question.  Working  men  and  poor 
ere  just  as  much  interested  in  the  commercial  supremacy  of  the 
countrj  a  anybody  else.  In  these  days,  when  it  was  tin- universal  opinion 
of  the  i  large  private  monopolies  should  not  be  all 

seemed  to  1 that  for  theGoven ut  deliberately  to  establish  a  new  and 

important  was  a  policj  he  could  onlj  de  i  trous. 

Mr.  A.  MORLEY  said  be  could  not  help  thinking  that  the  last  speech 
would  have  Keen  much  more  appropriate  to  the  Telegraphs  Bill  of  1892. 
The  amendment  before  the  Souse  dealt  with  three    ubjecta.     tl  proposed, 

littee  the  Agreement  between  the  Post  I  Iffice 

and  the  Telepl a]  econdlj     it   dealt    with   the  question  of 

d,  thirdly,  with  I  he  fui  uri   polii  \  oi  the  depai  tment, 
red  to  past   history.    The  hon 

man   introduced  the  matt a  temperate  and  moderate  speech,  and  he 

,"'  able  to  pet  i  i  lommona  that  in  tins 

■     i  bhe  Po  tms  t< 

it  A  whatevei  bi 

i  ly  bound  to  accept  and  adopt  it.     In  the  I  i 

when     !  i  ,    up,  there  were  tw panii     which  held 

li  thej 

"v  out      The  publii   ha  I,  loubl    I  that  the 

I  ■■  countrj  w  ■ 

provide   both 

l"l         tie  ..,        t|„. 

i     n 

i  :  i    . 

I    interfered    ■ 

which    they   recognised   aa   verj    i  - 

ephoi  to  tl 

remembei  that  the  ! 
oi  the  month 

1 


Government  of  that  da)  were  fori  ed   to  pun  hase  the  telegraphs,  and  they 
recognised  that  in  undertaking  a  compulsory  purchase  of  the  ti 

not  three  times,  their  estimated 
value  ;  and  in  these  circumstam  G  ivernment  verj  Datura 

very  rightly  hesitated  to  adopt  a  policy  which  might  have  led  them  into  au 
.  .  int  purchase  of  the  telephones.  They,  therefore,  developed  the 
alternative  policy — the  policy  which  had  been  described  that  night — 
namely,  to  take  over  the  trunk  wire  telephone  system  of  the  country,  and 
to  give  certain  facilities  to  the  companies  to  develop  the  local  areas,  aud 
by  so  doing  to  restrict  the  operations  of  the  companies  to  the  local  areas, 
and  enable  them  to  supply  a  more  effective  service  for  the  use  of  telephone 
subscribers.  That  policy  was  fully  described  in  a  Treasury  minute,  and 
then  the  Telegraphs  Bill  of  1892  was  introduced.  That' Bill  and  the 
Treasury  minute  were  referred  to  a  Committee  of  the  House  of  Commons, 
and  that  Committee  took  evidence.  He  had  no  reason  to  think  that  any 
applications  to  be  heard  before  the  Committee  were  received  from  corpo- 
ration-, or  that  any  application  of  the  kind  was  refused.  The  suggestion 
that  corporations  were  excluded  from  giving  evidence  was,  as  far  as  lie 
knew,  without  foundation.  The  Committee  reported  that  "  they  had 
considered  the  Bill  and  made  amendments  thereto,"  that  in  their  opinion 
the  responsibility  for  the  details  of  the  Agreement  with  the  companies 
must  rest  with  the  Post  Office,  and  that  the  Agreement  should  be  laid 
befi  ire  Parliament.  He  had  asked  the  opinion  of  the  members  of  the 
Committee,  and  he  had  been  told  by  all  that  they  intended  no  more 
than  that  Parliament  should  be  informed  of  the  result  of  the 
negotiations.  The  report  did  not  say  that  the  Agreement  should  be 
laid  upon  the  table  of  the  House  for  the  assent  of  the  House, 
and  iu  the  Bill  itself  no  mention  of  such  a  condition  was  made.  He 
had  explained  frequently  that  the  Agreement  was  merely  the  embodi- 
ment iu  a  formal  legal  document  of  the  arrangement  entered  into  by  his 
predecessor.  He  had  always  declared  that  the  Agreement  was  one  which 
he  was  bound  to  carry  out.  The  Bill  theu  passed  through  Parliament, 
and  the  preliminary  documents  for  carrying  out  the  policy  of  the  late 
Government  were  duly  signed.  The  first  section  of  the  Act  of  1892 
declared  that  it  was  expedient  to  raise  money  with  a  view  to  carry  into 
effect  the  scheme  of  the  Postmaster-General  for  the  development  of  the 
telephonic  system,  and,  in  particular,  with  a  view  to  provide  main  lines  of 
communication.  That  clause,  he  held,  was  a  Parliamentary  sanction  of 
the  scheme  of  the  Postmaster-General,  and  it  was  impossible  to  say  after 
reading  that  section  that  the  policy  of  the  late  Government  and  the  Agree- 
ment signed  by  the  late  Government  had  not,  been  recognised  formally  in 
au  Act  of  Parliament.  The  heads  of  the  arrangement  had  now  been 
embodied  in  a  legal  document,  aud  the  local  areas  had  been  settled  between 
the  Post  Office  and  the  companies.  If  it  had  not  been  for  the  time 
taken  in  settling  the  areas  within  which,  for  the  future,  the  com- 
panies were  to  be  restricted  in  their  operations,  the  legal  agreements 
would  have  been  signed  on  August  11th,  before  the  present  Government 
came  into  office.  The  settlement  of  the  areas  was  a  matter  of  great 
difficulty  and  complexity,  and  in  regard  to  it  the  telephone  companies 
had  acted  very  honourably.  The  view  taken  by  the  Government 
was  that  there  was  a  contract  entered  into  between  the  late  Government 
and  the  telephone  companies,  from  which  they  could  not  honourably  with- 
draw, that  they  were  bound  to  carry  that  contract  into  effect,  and  that  in 
the  circumstances  they  could  not  consent  to  the  Agreement  being  made 
part  of  the  reference  to  the  Committee  which  had  been  asked  for.  He  was 
not  responsible  for  the  terms  of  the  Agreement,  and  he  was  content  to  rest 
his  case  upon  the  fact  that  when  he  accepted  office  lie  found  the  Agreement 
in  existence.  He  could  not  honourably  relieve  himself  from  the  obliga- 
tions to  carry  it  out.  There  had  been  misapprehensions  as  to  the  effect  of 
the  Agreement.  He  had  seen  it  described  in  the  daily  papers  as  a 
"  monstrous "  agreement,  and  it  bad  been  stated  that  the  Post  Office  was 
about  to  establish  a  huge  private  monopoly.  But  there  whs  not  an  atom  of 
foundation  for  that  statement,  as  the  Agreement  created  no  monopoly. 
In  fact,  be  thought  he  should  be  able  to  -bow  that  it  precluded  the 
possibility  of  an)  monopoly  being  acquired  by  the  companies.  Section 
18  of  the  Agreement  ot  the  National  Telephone  Compan)  declared 
that  nothing  should  prejudice  the  right  of  the  Postmaster-General 
to  establish,  extend,  maintain,  and  work  any  system  or  systems 
of  telephonic  communication  in  such  a  manner  as  he  should  think  tit  or  to 
grant  licences  for  telephones  to  an)  persons  on  such  terms  as  he  might 
think  fit  That  was  a  complete  resi  ra  >n  to  the  Postmaster-General  not 
only  of  the  right  to  establish  telephones  himsell  tl  occa  ton  mould  arise, 

but    also  of   the  right    to   grant    to    other   companies  and    private   persona 
to   work    telephoni'    system     in    competition    with   the  ■■ 
[f  the  Agreement  wen  ation,  the  position 

of  the  National  Telephone  Company  would  remain  pi  rtly  thi 

now,  except  thai  they  would  havi  r  the  trunk  wires  as  well  as  over 

the  wires  in  the  local  areas.    The  effeel  of  the  Agreement   was  thai   the 
Government  took  ove)  the  trunk  win     and  became  responsible  (or  them. 

The  i  it  I ici  mattet    dealt  with  i  i hi   in  areata  of  the  telephone  user 

mm  I than  the  int  en  me  Company.     I 

i     i  I  that  the  Agree nt   mi  hi    possibl)  interfi  rights  of 

i I  authoi  1 1  li-   and  corporal  io  liighwai 

lie  thought  corporations  were  bound  to  keep  in  their  own  ban.  Is  full  control 

w  n        I  n  el  I  I  WISI  tl  lli      opinion,    it 

they  allowed  any  pi  ivati  its  ol  inter- 

pri  ted  t  he  hon.  member  should  have 

ter,     ibe  Posl 

p»wer  upon  the  National  Telephone  Company,  or  an) 

,;.   veto  of  t  in  local  authorit) . 
lie  conn  any  ha 

authoriti  tad    the   matter  absolutely  under  then   own 

control,      \   n  fei  i  d  •    had   bei  for  trui 

. 

1  I     would      be     open  the      light     of 
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experien  unreasonable.     On  this 

luiiiir  his  experience  was  thai    the   political   and   Parliame 
brought   to  bear  on  the  Posl  Office  was  mu  effei  tive  than  ii  ever 

would  be  over  a  private  company  with  whom  they  could   no!    ge 
contact.      Now,   he  ttrongly   held   that  in   all   ina  bo    them 

municip  heir   w  irk    mu 

Government  could;    but  there  was  a  ..-■■    telephones 

and  such  subje 

for  every  inhabitant    "t    the  country;    telephones   were   not    and    never 

would  hi-.     It   was  no  use  trying   to  persuade   th  I  it    the  use 

yed  by  the  large  masses  of  the  people  in  their 

daily  lite.     (An  hon  member  :  "  A lira."        lie  did   not  think  his  hon. 

friend  was  aware  of  the  fact  that  in  the  large  towns  of  America  subscribers 
for  Hie  service  which  a  CIO  subscriber  in  London  obt  lined  had  to  pay  £40 
and  £50.  lie  went  further,  and  said  that  in  a  town  like  London,  or 
Glasgow,  or  B  uld  be  absolutely  impossible  if 

the  large  majoritj  of  the  houses  were  furnished  with  telephones, 
would  be  the  confusion  caused  by  the  increased  number  of  exchanges.  He 
was  not  stating  his  own  opinion,  hut  that  of  experts.  What  was  wanted 
was  prompt  communication,  and  if  there  were  a  large  number  of  people 
connected  with  the  various  exchanges,  and  a  greatly  increased  number  of 
exchanges,  you  could  not  get  that  prompt  communication  mi  which  alone 
the  raison  d'ltri  of  the  telephone  system  depended.  Another  argument 
a  municipal  telephone  system  was  that  it  was  in  no  sense  a  local 
requirement.  Year  by  year  the  telephone  system  was  becoming  more  and 
more  a  national  means  of  communication  from  town  to  town,  and  it  was 
no  more  local  in  its  attributes  at  the  present  time  than  either  tin-  post  or 
the  telegraph.  He  did  not  think  anyone  would  say  that  the  municipalities 
should  have  local  control  of  the  telegraph  and  post-office  services.  The  tele- 
phone service  was  becoming  internationalised.  They  had  already  spoken 
from  London  with  Marseilles,  and  before  long  there  would  hi  telephone 
communication  with  every  large  town  on  the  Continent.  That  view  of  his, 
that  the  telephone  service  was  not  local,  but  national  and  Imperial,  had 
been  confirmed  in  a  rather  striking  way  by  that  very  Association  of 
Municipal  Corporations  which  had  been  quoted  that  night  as  opposed  to 
the  policy  of  the  department.  They  passed  a  resolution  containing  these 
words: — "That  the  subject  should  be  treated  as  an  Imperial  and  not  a 
local  one."  He  ventured  to  think  that  the  granting  of  municipal  licences 
would  be  in  effect  treating  it  as  a  local  and  not  as  an  Imperial  one.  The 
Government  were  not  disinclined  that  this  question  should  be  fairly  and 
openly  considered,  and  therefore  he  was  glad  to  be  able  to  announce  that 
they  wi  i  ■  assent  to  a  Committee  with  the  object  of  considering 

the  question  of  municipal  licences,  and  also  the  question  of  the  advisability 
of  competiti  in  that  had  been  raised  anil  upon  which  he  had  said  eery  little 
thateveniug.  He  was  as  strongly  opposed  as  any  member  of  the  House 
to  the  granting  of  a  monopoly  to  the  National  Telephone  Company  or  to 
any  other  company.  He  had  resisted  any  attempt  which  might 
have  been  made  to  secure  that  end.  He  believed  the  monopoly  ought 
to  be  in  the  hands  of  the  Crown.  He  believed  that  the  State 
who  owned  the  monopoly  was  bound  to  provide,  first  of  all,  a 
reasonable  anil  efficient  service,  anil  secondly,  a  reasonably  cheap 
service  to  the  public,  either  through  itself  or  through  its  licensees. 
Therefore,  if  a  case  was  made  out  in  any  locality  that  the  service 
was  either  not  reasonably  efficient  or  not  reasonably  cheap,  his  belief 
was  that  the  Government  would  be  bound  to  take  steps  to  secure  that 
such  an  efficient  and  reasonable  service  was  provided.  He  did  not  want  to 
prejudge  this  question.  He  had  stated  his  own  view  upon  it.  The  Govern- 
ment were  willing  that  the  matter  should  be  considered  by  a  Committee, 
and  they  proposed,  instead  of  the  words  of  the  amendment,  to  insert  the 
following  words  : — ''That  a  Committee  shall  be  appointed  to  consider  and 
report  whether  the  provision  now  made  as  to  the  telephone  service  in  local 
areas  is  adequate,  and  whether  it  is  expedient  to  supplement  or  improve 
the  granting  of  licences  to  the  local  authorities  or 
otherwise."  That  would  enable  the  Committee  to  consider  the  arguments, 
pro  and  con.,  on  the  question  of  competition,  and  he  thought  the  House 
would  recognise  that  in  agreeing  to  the  appointment  of  that  Committee 
they  had  gone  a  long  way — in  fact,  the  whole  way — to  meet  the  wishes  of 
the  mover  and  seconder  of  the  amendment  with  the  exception  of  the 
Agreement,  which  they  could  not  and  ought  not  to  consider  other  than  a 
binding  obligation  on  the  Government. 

Mr.  CORBETT  said  so  much  dissatisfaction  had  been  felt  on  this  subject 
that  no  harm  could  result  from  a  full  and  fair  investigation  by  an  impartial 
Committee.  With  regard  to  the  objection  to  municipalities  wij-king  their 
own  telephone  systems,  it  seemed  to  him  that  corporations  which  had 
carried  on  their  waterworks,  gas,  electric  lighting,  and  other  undertakings 
with  marked  success  could  also  administer  this  business  in  an  effective  way. 

SIR  .1-  '■  'I. -I  desired  to  say  a  few  words  on  the  policy  of  the  Tele- 
phone Act  of  1892.  It  was  ,paitc  true,  as  the  right  hon.  gentleman  had 
-aid,  that  that  not  the  policy  only  of  the  late  Government, 

but  of  Parliament,  because  it  was  embodied  in  the  Telegraph  Bill,  which 
was  considered  by  a  Select  Committee  of  the  House  of  Commons,  and  by 
passing  the  Te  Parliament  adopted  and  placed  its  own  vmpri- 

hi  the  policy  which  the  Government  had  proposed,  l'.ut  what  wis 
the  policy  of  the  late  Government  !  So  far  from  being  an  attempt,  as  an 
hon.  inernber  had  declared,  to  create  a  gigantic  monopoly,  it  was  really  a 
successful  attempt  on  the  part  of  the  Government  to  prevent  a  monopoly 

growing    up.      At  that  time    the    Government    had    indeed    a    m poly 

in  the  telephones  by  law,  but  in  fact  it  had  trunk  line  in  its 

ion,  but  only  a  few  insignificant  telei-l  |  no  whole 

telephonic  system  of  the  country  wa  ed  by  the 

here  was  a  fear  that  by  getting  hold  of  all  the  trunk  lines  the 
companies  would  acquire,  nol  il  olywhich 

Would  have  prevented  the  I'm  tmaster-Generalfrom  using  hisot 
the  law  without  a  claim  for  compensation,  which     ■   i    I     ave   been  very 
difficult  ides,  the  development  of  this  business  was  making 


i  in     inroad  upon  the  tele  ic  .  and  the  I 

I 
Government.     Thus,  it   wa-   the  duty  of  the  Government   to  make  such 
proposals  to  Parliament   as  would  prevent    the   monopoly,  which 

of  the  nation,  from  being  practical^  eir  policy 

was   explained   in  a    Treasury  minute  dated   May,   1892,  and  om 

Eollows  :   "  Unless  the  trunk  (i  of   the 

Siate.  a  men  ipolj  injurious  to  the  public  interest  • 

Ivantage  oi  the  i pany  which  fii   I  laid  down    uch  trunk  wires." 

Then  ii  wo     itated  -t  distinctly  that  it  wa-  the  object   o 

secure  ''that  expansion  of  the  telephonic   -\   tern  which   i     i  ill  ] 
public  opinion  ml!,.  lie  case         I  issarj    tor  the 

Posl  master  i  Ieneral  to  a  ..i   i  he  1 1  mil.  «  ires,  and  unl 

liately  i  eadj    I I  iblish   telephonic 

>  i.e.  e.  ami  to  buy  out  the  existing  interest  of  the  companies, 
he  had  no  other  course  thau  to  make  a  fair  and  rea  onal  arrange- 
ment with  the  existing  companies,  and  so  prevent  the  enormous 
outlay    of     public     money    which     would    have     been     necessary     for 

taking  the  teleph s  over.     The  existing   companies    had    only   19  years 

unexpired  of   their  licence — a  period  now  diminished   to  ] 
although  the  companies  strongly  pressed  the  Government,  in  consideration 
of  their  giving  up  the  trunk   lines  and  entei  ent  now 

being  discussed,  to  extend  the  period,  the  Government  refused.  The 
temporals  nature  of  the  licence  was  in  itself  Bome  protection  to  the 
public  ;  but  the  Government,  in  laying  this  policy  before  the  Souse,  were 
not  satisfied  with  that  alone.  They  reminded  the  telephone  companies 
and  Parliament  that  the  right  of  the  Post  Office  to  establish  telephone 
exchanges  had  been  reserved  by  Mr.  Pawcett,  and  would  be  maintained. 
" The  Department  holds  itself  ready,  as  in  the  past,  to  comply  with  the 
reasonable  demands  of  any  town  or  district  for  telephonic  facilities." 
Further,  they  pointed  out  that  no  other  licence  for  the  whole  country 
would  be  granted,  and  that  no  application  would  he  entertained  for  a 
licence  to  establish  a  telephonic  exchauge  unless  it  were  backed  by  a 
resolution  passed  by  the  Corporation  or  other  municipal  authority  of  the 
district,  and  they  proceeded  then  to  say  that  in  this  way  competition 
would  not  be  excluded,  but  a  check  would  be  imposed  on  the  formation 
of  companies  whose  object  was  to  force  the  existing  licensee-  to  buy 
them  out.  It  was  also  to  be  distinctly  understood  that  should  licences 
be  granted  on  other  principles  no  company  now  or  hereafter  to  be 
licensed  should  have  any  ground  of  action  for  breach  of  contract  or  want  of 
good  faith  on  the  part  of  the  Postmaster-General.  What  more  could 
possibly  have  been  done  in  the  enunciation  of  the  telephone  policy  to 
thoroughly  protect  the  public  and  maintain  the  Postmaster-General's 
monopoly,  while  securing  all  reasonable  facilities  and  advantages  to  locali- 
ties ?  That  policy  was  examined  by  a  Select  Committee  and  embodied  in 
the  Telephone  Act  of  1892.  The  Agreement  was  entered  into  under  that 
policy  ;  and  he  was  glad  that  the  Postmaster-!  Ieneral  had  stated  that  the 
Agreement  could  not  now  be  upset  even  by  Parliament.  Parliament,  of 
course,  had  power  to  do  anything;  but  this  was  an  Agreement  entered 
into  by  the  Government  of  the  State  and  a  public  company  :  and  if  Parlia- 
ment were  to  upset  such  au  Agreement  there  would  be  an  eud  to »  all 
public  contracts  and  confidence.  As  to  the  future  policy  of  the  Govern- 
ment that  was  another  question,  and  he  could  only  regret  that,  instead  of 
that  policy  being  determined  by  the  Government  themselves,  it  was  given 
into  the  doubtful  hands  of  a  Select  Committee.  He  should  have  thought 
that  the  system  of  administering  the  affairs  of  State  by  Select  <  lommittees 
had  already  gone  too  far.  Sooner  or  later  the  Government  would  have  to 
stop  that  course  and  to  assume  its  proper  function  of  administering  the 
affairs  of  the  country. 

Sir  J.  M.  CARMICHAEL  was  glad  the  Postmaster-General  had  con- 
sented to  have  this  question  investigated  by  i  Select  Committee.  He  held 
the  opinion  that  no  Government  Department  ought  to  enter  into  any 
agreement  with  any  commercial  body — whether  it  was  an  agreement 
between  the  Secretary  for  Foreign  Affairs  and  a  company  in  Uganda,  or 
an  agreement  between  the  Postmaster-General  and  a  telephone  company — 
without  being  first  subjected  to  the  review,  the  revision,  the  sanction,  and 
possibly  the  rejection  of  the  House.  He  said  that  without  any  distrust 
of  the  capacity  or  probity  of  the  Government,  no  matter  of  what  political 
colour  that  Government  might  be.  In  fact,  it  was  the  innocence  of  the 
Government  that  was  their  danger,  because  when  any  body  of  men  trained 
in  commercial  life  were  brought  into  contact  with  a  body  of  men  trained 
in  official  life  it  always  followed  that  the  commercial  gentlemen  got  the 
best  of  the  bargain.  It  was  therefore  advisable  that  all  transactions  of 
this  sort  should  be  first  submitted  to  the  House,  which  was  supposed  to 
contain  highly-trained  intellect  in  every  walk  of  life.  What  he  had  said 
was  well  illustrated  by  the  Agreements.  The  Postmaster-General  had  said 
he  felt  himself  in  honour  bound  by  any  agreement  entered  into  by  his 
predecessor,  and  that  he  was  bound  to  carry  out  the  policy  of  his  prede- 
cessor. But  which  policy  was  it,  because  the  policy  embodied  in  the 
Treasury  minute  of  1892  was  entirely  different  from  the  policy  set  forth 
in  the  Agreement  initialled  by  the  late  Postmi  and  signed  in 

full  by  the  chairman  of  the  telephone  company  '  He  gave  his  right  lion. 
friend  credit  for  trying    to   reconcile  these  t  he  had 

introduced  into  the  new  Agreement  matter  6  try  minute  of 

1892.     What  he   complained    of   was    that,   while    the    Treasury    minute 
petition  in  order  to  Becure  that  there  should  be  no  monopoly, 
the  Agreement  practically  provided  that  the  c  not  to 

be  subjected  to  competition.  It  was  true  the  1'  neral  had  under 

the  Agreement  power  to  make  with  other  companies  or  per- 

sons, which  would  incite  i  .   Butwhenan  made 

to  the  right,  hon,    < 

If  there  was  any  area  at  all  in  which  Competition  COUld  be  allowed  it  was 
in  an  area  of  the  I  to   London  in   t 

ti-in  to  population.     The  I  General  claimed  that  hi-  policy  was 

endorsed  by  the  Telegraph  Act  of  1892,  but  when  that  Act  was  passed  the 
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Agreement  which  he  considered  binding  had  not  been  before  the  House. 
The  Act  of  1892  endorsed  the  policy  of  the  Treasury  minute  of  May,  1892. 
If  the  Postmaster-General  would  carry  out  the  policy  of  the  Treasury 
minute,  allowing  free  and  healthy  competition,  see  that  the  companies  to 
whom  he  gave  competing  licences  were  solid  and  fit  to  compete,  and  allow 
corporations  and  municipalities  to  enter  into  competition,  he  would  be 
satisfied. 

Sir  C.  CAMERON  expressed  himself  in  favour  of  the  nationalisation  of 
the  telephones.  There  was  nothing  antagonistic  to  the  ultimate  realisa- 
tion of  that  in  granting  licences  to  municipalities.  Until  the  nation  was 
prepared  to  take  the  matter  up  the  municipalities  might  be  intrusted  with 
the  telephones.  The  ultimate  assumption  of  the  control  of  the  system  by 
the  nation  would  be  facilitated  rather  than  impeded  by  municipal 
co-operation.  What  was  wanted  was  free  competition.  He  was  utterly 
opposed  to  the  views  of  the  Postmaster-General  on  the  subject  of  the 
municipal  working  of  the  telephone.  He  entirely  sympathised,  however, 
with  the  appointment  of  a  committee  to  inquire  into  the  subject  of  com- 
petition and  the  feasibility  of  granting  these  licences. 

Mr.  GOSCHEN  said,  in  the  absence  of  the  late  Postmaster- General,  who, 
with  himself,  had  been  specially  responsible  for  the  policy  adopted  in  1892, 
he  trusted  the  House  would  be  willing  to  give  him  a  few  minutes  of  its 
attention.  There  were  two  matters  which  he  thought  might  be  entirely 
separated — one  was  the  Agreement,  the  other  was  the  policy  to  be  followed 
side  by  side  with  it.  He  would  ask  the  House  of  Commons  whether  it 
realised  what  it  would  mean  by  disavowing  this  document.  Hon.  members 
feared  that  they  had  parted  with  certain  rights  ;  but  if  it  could  be  shown, 
as  it  had  been,  that  those  rights  were  reserved  to  the  Executive  Govern- 
ment, the  Agreement  need  not  be  attacked  for  the  purpose  of  securing 
to  the  municipal  corporations  the  right  to  exercise  the  powers  they 
desired  to  exercise.  It  would  be  the  first  time  in  the  history  of 
Parliament,  he  believed,  that  a  document  signed  by  the  Government 
was  repudiated  by  the  House.  It  would  be  evading  the  law  if 
they  were  to  endeavour  to  get  out  of  a  contract  which  had  thus 
been  entered  into,  and  it  would  at  least  be  considered  very  sharp 
practice.  The  House  of  Commons  ought  not  to  enter  on  a  course 
of  this  kind.  It  was  unnecessary  to  upset  the  Agreement,  and  he  now 
contended  that  it  would  be  inexpedient.  He  wished  to  say  just  one  word  or 
two  about  the  position  outside  the  Agreement.  It  was  a  question  for  her 
Majesty's  Government  how  far  side  by  side  with  the  Agreement,  and  in 
virtue  of  the  rights  which  had  been  reserved  under  it  and  reserved  to 
Parliament,  they  would  or  would  not  allow  further  competition.  It  must  be 
borne  in  mind,  however,  that  competition  in  the  question  of  telephones 
stood  on  a  different  footing  from  competition  in  other  matters,  because  of 
the  confusion  it  must  necessarily  involve.  There  might  be  many  indus- 
tries in  which  five  or  six  companies  might  exercise  their  business  at  the  same 
time,  but  great  confusion  would  arise  if  that  number  of  companies — or 
even  two  companies — sought  to  conduct  telephone  business  together  in  the 
same  area.  Still,  he  attached  less  importance  to  that  point,  because  the 
Government  had  offered  to  refer  that  matter  to  a  Select  Committee.  The 
Committee,  he  gathered  from  the  speech  of  the  Postmaster-General,  would 
discuss  a  number  of  questions — how  far  competition  should  be  introduced, 
how  far  municipal  corporations  should  be  intrusted  with  the  exercise  of 
certain  powers,  and  he  was  not  sure  whether  or  not  it  would  be  within  the 
i  their  reference  to  consider  the  question  of  the  purchase  of  the 
telephones.  He  was  inclined  to  think  that  the  words  "and  otherwise" 
would  enable  the  Committee  to  do  so.  He  desired  to  say  here  that  the  late 
Government  were  entirely  responsible  for  the  non-purchase  of  the  telephones 

tw three  years  ago.  The  policy  of  the  Treasury  Minute  had  scarcely  been 

ted.      By  thai  policy  they  Btood,  and  by  thai  policy  they  hoped  the 

.ild  stand.     With  regard  n  the  trunk  lines  lie  would  point 

out   to  the  hon.  member  foi  St.  Rollox  thai    if  the  Government  had  not 

bought,  the  trunk  lino-  , tembei    from  Gla    ;ovj  could  communicate  with 

Ion  i    cepi  by  the  kind  pei  Felepl iCompany. 

He  bad  pu     Lai  i  mdidlj  before  the   House,  and  he  hoped  the 

maj ■•    !  e  by  thei  iovern- 

Qsidei  able  I  eluct because  the 

Govern]  to   ain  then    ow  a   re  ponsibility.      The 

i    municipal   licences,  ol 
petition  i  of  ,   ..,    be  teli  phom  s  by  the  State. 

I  [e  hoped  thai   hon.  mi  itisfied  with  thai   result,  and 

iiracl. 

Mr.   LA  BOUCH  EB I  i     whether  t  he   House 

reemi  nt.  They  did  not 
quarrel  with   thi    I  foi    puri  ha  ing  I  be  I line  .  '  Bui   the 

and  orra  panii  ■      The  report  of 

I    slated    thai    l 

leneral'a 
i   table  in 
Housi 

1  I  ipon   his 

liould   be 

it.     I '.ii  i 

i 


had  been  made  by  the  Executive  Government.  The  administration  of  the 
country  depended  to  an  enormous  extent  on  the  good  faith  of  the 
Government  and  the  good  faith  of  Parliament.  If  Parliament  interfered 
with  that  principle  it  would  strike  a  blow  which  would  affect  questions 
far  wider  than  anything  connected  with  telephones.  As  he  understood  the 
objection  to  the  Agreement,  it  was  that  the  Agreement  had  in  some  way  or 
other  deprived  the  Government  of  something  which  it  ought  to  have.  The 
Postmaster-General  said  it  did  not,  and  that  he  could  set  uu  any  competition 
that  he  liked.  In  this  matter  they  had  to  take  into  account  various 
considerations.  He  remembered  perfectly  well  an  estimate  made  by  Mr. 
Srud.unoietli.it  the  purchase  of  the  telegraphs  would  cost  about  three 
millions,  but  ultimately  it  cost  the  Government  ten  millions  ;  and  at  this 
moment  the  Government  lost  half  a  million  a  year  by  the  telegraphs.  It, 
therefore,  required  great  caution  in  dealing  with  this  matter.  He  thought 
the  policy  adopted  was  a  sound  policy.  If  they  set  aside  the  Agreement 
the  Company  would  have  a  more  complete  monopoly  than  before.  The 
member  for  Northampton  spoke  of  a  poor  company  and  watered  capital, 
but  he  knew  nothing  about  that.  Let  him  observe  that  the  first  thing 
the  Committee  would  have  to  consider  would  be  whether  the  provision 
made  for  telephone  service  in  local  areas  was  adequate — whether  sufficient 
service  was  given  at  a  proper  price.  If  the  Committee  came  to  the  con- 
clusion that  the  service  was  not  good  or  that  the  charges  were  too  high, 
they  would  report  against  the  Company.  What  would  be  the  consequence  ? 
Some  other  service  would  be  given  in  place  of  the  service  which  was 
inadequate.  The  Company  was,  in  fact,  only  acting  as  temporary 
agents  for  the  Government,  anil  if  the  Government  were  not  satis- 
fied they  could  give  it  in  favour  of  some  other  persons.  The 
Government  desired  to  carry  out  the  policy  of  the  Minute  of  1892. 
It  was  not  denied  that  the  House  of  Commons  could  do  anything  short  of 
turning  a  man  into  a  woman  ;  it  could,  no  doubt,  repudiate  the  National 
Debt,  it  had  the  power  to  do  so  ;  but  it  would  not  be  advisable.  It 
seemed  to  him  that  everything  which  anyone  could  desire  was  included 
under  the  terms  of  the  recommendation  to  the  Committee. 

Mr.  PROVAND  pointed  out  that  the  contention  of  the  mover  and 
seconder  of  the  motion  was  to  the  effect  that  the  policy  of  the  present 
Government  was  not  that  of  the  last  Government.  They  did  not  object 
to  Parliamentary  sanction  for  the  buying  up  of  the  trunk  wires,  but  rathei 
to  the  method  by  which  the  purchase  was  to  be  effected.  The  Agreement 
went  outside  the  Treasury  Minute  altogether.  The  difference  between  the 
Treasury  Minute  and  the  Agreement  was  that  in  the  latter  was  included 
a  new  charge  altogether  for  what  were  called  terminals.  These  terminal 
charges  would  have  the  effect  of  checking  competition.  Down  to  the  end 
of  1890  the  National  Telephone  Company  had  an  absolute  monopoly. 
Since  then  they  had  had  no  monopoly  whatever  except  what  had  been 
created  and  maintained  by  the  Postmaster-General.  He  deprecated 
terminals  which  were  now  being  charged,  and  said  they  were  invented  by 
the  Agreement.  There  was  no  mention  of  them  in  the  Treasury  Minute, 
although  it  was  claimed  that  it  left  a  wide  discretion  to  the  telephone 
companies  in  the  matter.  Many  other  objections  to  the  Agreement  might 
be  pointed  out. 

The  CHANCELLOE  of  the  EXCHEQUER  said  that  the  effect  oi  the 
Agreement  was  to  be  before  the  Committee. 

Mr.  Benn's  amendment  was  then  negatived,  and 
On  the  motion  of  Mr.  A.  Morley,  the  following  was  agreed  to: 
"That  a  Select  Committee  be  appointed  to  consider  and  report  whether 
the  provision  now  made  for  the  telephone  service  in  local  areas  be  adequate, 
and  whether  it  is  expedient  to  supplement  or   improve  that   provision   bj 
the  granting  of  licences  to  local  authorities,  or  otherwise." 


AMERICAN  NOTES. 

(FEOM    i  UK    mi  %    i  ORRESPi  INDENT.) 

\  i  »    5  ork,   /'■  bruary  .'.',  1895. 

National  Electric  Light  Association.—  Tin  Cleveland  Con 
vention  closed  yesterday  after  a  very  successful  meeting.  One 
of  the  features  of  the  meeting  whs  ;m  address  by  Mr.  Charles 
V.  Brush  on  the  early  days  of  eleotric  lighting,  in  which  lie 
related  some  amusing  instances  of  the  ignorance  whioh  then 
prevailed  upon  the  subject  of  electricity.  Among  other  things 
referred  to  in  the  address  was  the  cost  of  carbons  at  the 
beginning   of    are   lighting,    thi  then   8240  per 

thousand,     When  this  pri  order  to  stimulate 

the  adoption  of  electric  lighting,  to  $150  per  thousand,  Mr. 
Brush  manufacture,  and 

the  same  was  true  >■■ 

per  thousand,  the   inorea  however,  sunn  making 

their  sale  profitable  again  in  eaoh  ease.  Mr.  Brush  I  >ok  thi 
audience  into  his  confidence  o  to  the  pi  ifil  From  one  "i  Ins 
patent  ,  stating  that  the  pat  iting  oarbons  hail 

Detted  him  si;,o,000. 

Open  Coil  v.  Closed  Coil  Dynamos  i  read  befori 

the  i  llevi  land   I  lonvention  by  Mr.  C    \    Black,  of  the   Brush 

try,  i!  M.i.  in  mil  dned  i hat  t he  i  dynamo  i 

is,     (  'ne  1 1|   the  principal  ol 
is  stated  in  be  the  large  aim  mm  of  self  ioduot  ion  in  the 
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bobbins  of  tbese  machines  (apparently  referring  to  the  Brusb 
machines),  which  Mr.  Black  considered  essential  in  order  to  get 
the  best  results  in  arc  lighting,  as  it  prevented  flashing  around 
the  commutator.  Another  advantage  urged  was  the  greater 
simplicity  of  the  commutator,  and  the  less  rise  of  E.M.F.  if 
the  circuit  was  broken.  It  was  stated  that  by  trial  the  E.M.F., 
upon  breaking  the  circuit  of  a  G,000-volt  Brush  machine,  was 
found  to  rise  only  from  1,500  to  2,000  volts.  ;  the  only  effect 
was  to  make  the  machine  flash,  and  thus  short  circuit  the 
armature,  causing  the  E.M.F.  to  drop  to  zero.  It  was  claimed 
that  with  a  closed-coil  machine  the  result  under  the  same 
circumstances  would  have  been  to  double  the  voltage,  and 
injure  the  armature.  The  characteristic  curve  shown  of  a 
125-light  Brush  machine  was  almost  perpendicular  beyond 
the  bend,  indicating  the  generation  from  that  point  of 
almost  an  absolutely  constant  current.  The  "electrical 
efficiency  "  of  this  machine  was  claimed  to  be  94  per  cent., 
and  its  "  commercial  efficiency  "  90  per  cent,  at  full  load.  It 
was  stated  that  the  magnetic  circuit  was  worked  at  a  much 
lower  density  than  in  the  older  types  of  arc  machines. 

Arc  Carbons. — In  a  Convention  Paper  read  by  Prof.  L.  B. 
Marks,  data  was  given  of  tests  on  arc  carbons  in  which  the 
range  of  voltage  was  obtained  between  the  hissing  and  flaming 
points  of  a  large  number  of  carbons.  It  was  found  that  this 
range  varies  greatly  with  different  varieties  of  carbons ;  a 
minimum  of  11  '4  was  found  with  a  squirted  petroleum  carbon 
and  a  maximum  of  34  volts  with  a  moulded  carbon,  and  it  was 
stated  that  the  hissing  point  of  cored  carbons  averages  ten 
volts  lower  than  that  of  solid  ones. 

A  New  Method  of  Measuring  Illumination. — Messrs. 
Houston  and  Keunelly  described,  at  the  Cleveland  Convention, 
an  apparatus  for  measuring  illumination  based  upon  the  prin- 
ciple that  the  illumination  received,  for  example,  on  a 
printed  page,  must  have  a  definite  value  in  order  to  render  the 
printed  characters  just  legible,  and  that  the  intensity  of  illu- 
mination so  required  will,  for  a  normal  eye,  depend  upon  the 
size  and  character  of  the  print.  To  apply  this,  a  small  printed 
tablet  is  placed  in  a  darkened  box  and  exposed  to  illumination 
from  a  translucent  plate  of  glass  or  porcelain  which  receives 
directly  on  its  surface  the  illumination  whose  intensity  is  to  be 
measured  ;  the  area  of  the  translucent  plate  is  then  varied 
until  the  amount  of  light  received  by  the  test  characters  just 
renders  them  legible,  and  from  a  scale  the  illumination  is  read, 
being  a  function  of  the  area  of  the  plate  exposed  to  the  source. 


CORRESPONDENCE. 

♦ 

PARALLEL  RUNNING  OF  ALTERNATORS. 

TO    THE    EDITOR    OP    THE    ELECTRICIAN. 

Sin  :  I  observe  from  Mr.  Raworth's  letter  that  this  is  still  an 
open  question. 

Before  an  elaborate  correspondence  is  begun  about  it,  I 
would  venture  to  point  out  that  the  question  is  not  one  of  the 
parallel  running  of  alternators  at  all.  Wilde  first  proved  that, 
I  believe,  in  1868,  and  Dr.  Hopkinson  confirmed  it,  and  gave 
the  conditions,  in  1884.  Since  then  hundreds  of  alternators 
have  been  run  in  parallel. 

The  real  question  is,  What  is  the  margin  of  safety,  or  perhaps 
I  ma}'  be  permitted  to  say  the  "  rectifying  factor,"  in  each  type 
of  alternator '!  That  it>,  suppose  we  have  an  alternator  of  100 
kilowatts  working  in  parallel  at  full  load,  what  alteration  in 
the  driving  power  or  in  the  pressure  and  phase  of  the  current 
on  the  omnibus  bars  will  be  sufficient  to  throw  it  out  of 
parallel?  also,  in  such  a  case,  what  is  the  maximum  current 
which  can  be  forced  through  the  armature? 

It  is  quite  conceivable  that  a  machine  which  runs  most 
perfectly  in  parallel  with  a  good  engine  and  heavy  momentum, 
may  at  the  same  time  have  very  little  rectifying  power  if 
anything  tends  to  pull  up  the  engine  or  to  alter  the  state  of 
matters  on  the  omnibus  bar.  On  the  other  hand,  a  machine 
possessing  an  immense  rectifying  factor  may  have  other 
undesirable  characteristics,  such  as  low  efficiency,  or  a  very 
drooping  characteristic. 


As  I  am  presenting  a  Paper  to  the  Institute,  in  which  these 
matters  are  treated  of,  I  will  say  no  more. — Yours,  <fec., 
47,  Holland-park,  London,  \V.,  G.  L.  Admnbrooke. 

March  5,  1895. 

COATBRIDGE. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

.Sir  :  I  have  .only  just  noticed  Mr.  Raworth's  letter  in  your 
issue  of  February  22nd,  and  am  greatly  surprised  by  his 
statement  that  the  gas  engines  at  Coatbridge  would  not  drive 
the  alternators  properly,  either  singly  or  in  parallel.  On  the 
evening  of  Wednesday,  the  27th,  I  happened  to  take  my 
students  to  see  this  station,  and  during  the  whole  time  we  were 
there,  from  a  little  before  9  till  after  10  o'clock,  the  lights  were 
run  with  wonderful  steadiness.  As  the  load  at  the  time  was  a 
very  light  one,  the  conditions  were  certainly  not  favourable  for 
the  engines,  although  perhaps  most  favourable  for  the  alter- 
nators. From  what  I  saw  I  have  not  the  slightest  hesitation 
in  saying  that,  with  comparatively  slight  modifications  in  con- 
nection with  both  the  engines  and  the  alternators,  it  would  be 
possible  also  to  run  them  satisfactorily  in  parallel.  To  me 
it  seems  a  great  pity  that  this  plant  should  have  been  so 
summarily  condemned,  especially  in  view  of  the  fact  that 
bitumenous  coal  can  now  be  successfully  used  in  gas  producers, 
— Yours,  etc.,  W.  H.  Watkinson. 

Glasgow,  March  6,  1895. 


TO    THE    EDITOR   OF    THE    ELECTRICIAN. 

Sir  :  My  attention  has  been  called  to  your  issues  of  February 
15th  and  22nd.  In  the  latter  number  I  note  a  letter  in  which 
Mr.  Raworth,  in  evident  annoyance  at  your  editorial  criticism 
upon  alternators,  expresses  himself  strongly  and  very  unfairly 
upon  the  Coatbridge  gas  engines.  Of  these  he  says  :  "  The  last 
engines  supplied  would  not  drive  the  alternators  properly  either 
singly  or  in  parallel."  Mr.  Raworth  says  he  speaks  from  an 
intimate  acquaintance  with  both  sets  of  gas  engines.  This 
must  be  only  from  hearsay,  as  Mr.  Raworth  has,  I  believe,  upon 
one  occasion  only  visited  the  electric  station  at  Coatbridge, 
and  his  actual  acquaintance  is  that  of  two  hours,  from  11  to 
one  o'clock. 

The  first  engines  installed  were  underpowered  through  an 
error  from  which  nearly  all  gas  engine  makers  have  suffered, 
that  is,  overestimating  the  actual  working  power  of  monoxide 
gas.  The  first  engines  drove  the  Mordey  alternators  in  parallel 
on  a  number  of  occasions,  but  only  upon  comparatively  light 
loads,  rarely'exeeediug  half  the  full  output  of  the  alternators. 
The  replace  gas  engines  have  only  been  partially  installed,  and 
are,  as  the  former  ones,  coupled  double-acting  gas  engines, 
giving  on  full  load  360  impulses  per  minute.  The  replace 
engines,  about  140  i.h.p.,  were  constructed,  the  designs  and 
patterns  made,  and  the  engines  fixed  and  started  to  work  in 
about  two  and  a-half  months,  and  there  is  small  wonder  if 
some  defects  appeared  under  such  hard  conditions  as  were 
imposed  by  the  Scottish  House-to-House  Company. 

1  endeavoured  to  obtain  from  several  sources  the  relative 
values  of  impulse,  interval,  and  momentum  of  flywheel 
necessary  for  parallel  running ;  but,  not  being  able  to  do  so, 
I  thought  to  save  time  by  using  upon  the  larger  engines  the 
existing  flywheels.  These  were  found  insufficient,  and  they 
were  replaced  by  heavier  flywheels.  In  the  presence  of  Mr. 
Geipel  and  Mr.  Sellon  (the  writer  also  being  present),  a  short 
trial  was  conducted  of  the  two  new  pairs  of  gas  engines  driving 
in  parallel,  and  this   was  t remely  satisfactory,  the 

load  carried  being  from  light  load  to  two-thirds  full  load.  Mr. 
Geipel's  remark  to  the  engineer  in  charge  of  the  station  (in  my 
presence)  was  that  he  had  never  seen  parallel  running  so  good, 
and  he  congratulated  me  on  the  result.  About  a  fortnight 
after  the  trial  referred  to,  Mr.  Raworth  paid  a  short  visit  to  the 
station,  and  after  trying  the  engines  up  to  the  full  output  of 
the  alternators,  he  reported  that  they  would  not  drive  e 
factorily  in  parallel.  The  uncompromising  hostility  which 
appeared  to  actuate  the  Scottish  Ilouse-to-Ilouse  Company,  ami 
their  expressed  determination  that  the  gas  engines  should  he 
removed,  followed  by  Mr.  Raworth's  report,  resulted  in  the 
decision  that  the  gas  engines  should  be  taken  out  and 
replaced  by  steam  engines. 
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The  new  gas  engines,  although  not  running  in  parallel,  have 
been  running  steadily  and  well  for  several  months  past,  and  the 
users  of  the  light  in  every  case  express  themselves  perfectly 
satisfied  with  them.  The  gas  engines  have  not  had  a  fair  trial 
for  parallel  running,  and  in  the  interest  of  progress  it  is  much 
to  be  regretted  that  the  trial  could  not  be  carried  to  completion. 
Gas  engines,  it  is  well  known,  run  with  less  variation  of  speed 
when  on  full  load,  and  the  same  is  true  of  the  Coatbridge 
gas  engines.  I  am  not  acquainted  with  the  behaviour  of 
steam  engines  when  driving  alternators,  but  upon  several 
occasions  I  have  regulated  the  governors  to  put  in  parallel,  and 
have  seen  the  synchronising  lamp  under  full  and  steady  glow 
for  fully  half  a  minute  before  the  switches  were  closed,  and  on 
several  occasions  I  have  turned  away,  thinking  the  engines 
were  in  parallel,  and  then  found  that  the  switch  had  not  been 
closed.  I  impute  no  blame  to  the  alternators,  but  I  think  that 
in  view  of  what  has  occurred  at  Sheffield  and  other  places  Mr. 
Raworth  might  have  been  more  generous  in  his  criticism.  The 
failure  of  the  gas  engines  to  drive  satisfactorily  at  full  load, 
after  the  result  of  the  first  trial  herein  referred  to,  is  very 
disappointing,  and  not  easily  accounted  for. — Yours,  &c, 

J.  W.  Hartley. 

Messrs.  Dick  Kerr  and  Co.,  Kilmarnock,  N.B., 
March  6,  1895. 


STONEWARE  INSULATORS  AND  GAS  EXPLOSIONS. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  The  interesting  discovery  of  sodium  and  caustic  soda 
on  the  stoneware  insulators  at  St.  Pancras,  alluded  to  in  your 
leaderette  of  March  1st,  requires,  for  those  who  do  not  happen 
to  know  how  this  sodium  comes  there,  the  following  explana- 
tion : — You  hint  at  the  decomposition  of  the  stoneware  in  the 
presence  of  moisture ;  but  this  is  not  quite  correct,  and 
slightly  misleading.  The  glaze  on  the  surface  of  common 
stoneware  articles  is  produced  by  means  of  common  salt 
(sodium  chloride).  Moist  salt  is  thrown  into  the  firing  kiln, 
and,  owing  to  the  high  temperature,  there  decomposes  in  the 
presence  of  water,  the  following  equation  representing  approxi- 
mately what  takes  place  : — 

IPO  +  2NaCl  +  xSiO,  =  Na.,0.xSiO„  +  2HC1, 
the  hydrochloric  acid  being  disengaged.     The  leakage  current 
and  the  moisture   on  the  surface  seem  to  decompose  the  glaze 
Na20xSi02,  which  is  a  soda  glass,  and  forming  pure  sodium. 

now  you  say  that,  glass  insulators  have  been  used  in 
other  places,  and  no  explosions  have  resulted  ;  nearly  all 
qualities  of  olass,  however,  contain  sodium  to  a  considerable 
extent,  and  those  glasses  which  do  not  contain  sodium  (namely, 
lead  glass)  contain  potassium,  the  physical  properties  of  which, 
as  regards  ignition  in  presence  of  water  or  ordinary  atmosphere, 
are  about  the  same  as  those  of  sodium.  So  there  is  still  a 
little  mystery  about  tins  very  interesting  and  important 
subject,  but  about  which  we  will,  no  doubt,  know  all  in  a 
very  short  time,  seeing  the  attention  which  is  being  at  present 
paid  to  these  gas  explosions. — Yours,  tfec, 
Fernwood-road,  Newoastle-on-Tyne,  II.  W.  Keiffenheim. 

March   I,  1895. 


CO    i  I..  RIOIAN. 

[n  our  issue  of  March  1st,  a  reference  is 
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St.  Pancras  insulators,  yet,  as  large  manufacturers  of  both 
stoneware  and  porcelain,  we  may  be  allowed  to  make  some 
comments  thereon. 

"  Stoneware  "  is  spoken  of  in  the  paragraph  as  though  it 
were  a  material  used  indiscriminately  for  making  insulators  or 
"  ginger-beer  bottles."  It,  therefore,  seems  necessary  to  state 
that  the  word  "  stoneware  "  is  a  comprehensive  term  applying 
to  a  large  class  of  pottery  products,  which,  though  distinct  as  a 
class,  embraces  materials  possessing  differing  qualities,  and 
applicable  to  very  dissimilar  purposes.  The  more  highly 
vitreous  forms  of  stoneware — among  which  insulators  find  a 
place — are  largely  used,  to  the  exclusion  of  porcelain  and  other 
kinds  of  pottery,  for  vessels  and  apparatus  for  chemical 
manufacturing  processes,  the  reason  being  that,  of  all  avail- 
able materials,  stoneware  possesses  in  the  highest  degree  the 
quality  of  withstanding  corrosive  action.  For  such  purposes, 
stoneware  made  in  this  country  finds  a  market  throughout  the 
world,  while  as  a  material  for  insulators  it  has  been  satis 
factorily  used  since  the  eaidiest  days  of  telegraphy  until  the 
present  time.  We  think,  therefore,  it  will  be  admitted  that, 
in  adopting  this  substance,  the  engineers  who  have  advocated 
bare  copper  systems  have  chosen  a  well-tried  material,  known 
to  possess  many  qualities  specially  fitting  it  for  their  purpose. 

With  regard  to  the  suggestion  made  in  the  article  that  glass 
should  be  in  future  substituted  for  stoneware,  we  may  remark 
that  glass  iusulators  have  been  employed  in  connection  with 
bare  copper  mains,  but  experience  has  led  to  their  use  being 
discontinued. 

When  considering  the  case  to  which  The  Electrician  has 
referred,  we  think  that  the  numerous  schemes  where  stoneware 
insulators  have  been  satisfactorily  used  should  be  kept  in  view. 
We  could  mention  some  interesting  results  of  investigations 
we  have  made  which  confirm  our  view  that  the  deposit  is  not 
derived  from  the  stoneware  ;  but  we  refrain  from  doing  so, 
pending  the  reports  of  the  experts  who  have  the  subject  under 
consideration.  We  may  say,  however,  that  it  is  very  difficult 
to  reconcile  a  chemical  analysis  of  the  material  of  our  stone- 
ware insulators  with  the  theory  which  assumes  that  an  incrus- 
tation of  sodium  salts  could  arise  therefrom.  We  therefore 
protest  against  what  we  consider  a  somewhat  hasty  criticism  of 
a  material  which  has  proved  in  the  past  of  good  service  in 
chemical  and  electrical  industry ;  and  we  ask  that,  before  the 
presence  of  the  unwelcome  sodium  is  attributed  to  "decom- 
position of  stoneware,"  those  interested  in  the  result  should 
wait  to  see  whether  the  investigation  may  not  prove  that  the 
source  is  to  be  found —not  in  the  insulators,  but  in  the  cement, 
the  brickwork,  or  the  surrounding  soil. — Yours,  &c., 

Lambeth  Pottery,  London,  S.E.,  con  and  Co. 

March  6,  1895. 

THE  SECOHMMETER. 

lo     nil".    EDITOB    "I      CHE    ELECTRICIAN. 

Sin  :  1  have  read  with  interest  your  articlo  upon  the 
measurement  of  inductance,  capacity,  and  polarising  resist- 
ances, and,  following  your  precept  that  a  refreshing  of  the 
memory  is  useful,  I  should  be  glad  of  this  opportunity  to 
point  out  that  when  in  L889  Prof.  Ayrton  described  his 
secohmmeter  before  the  Institution  of  Electrical  Engineen, 
Mr.  \V.  P.  Granville  mentioned  that  the  late  Mr.  Wllloughby 
Smith  had  described  and  used  an  identical  instrument  in  1882. 
I'h.  instrument  to  which  Mr.  Granville  referred  was  made 
by  Messrs.  Elliott  Brothers,  in  1881.     It  was  described  for  the 

first  time  in  a  pamphlet   issued  m    L882,  and  again  in   Jauii  n\ 

1883,  at  tic  Institution  of  Eleotrical  Engineers     being  actually 

shown  there  later  in  the  same  year  OS  well  as  at  thoKoyal 
Institution  in   I  88  I. 

In    every    essential    the   .secohnnucl  er    is    identical    with    the 

eoi utator   designed    by    the   late    Mr.    Willoughby 

Smith,  winch,  io  quote  from  the  article  in  the  last  number  of 
riu  Electoician,  oonsists  of  "two  rotary  commutators,  each 
with  four  stationary  brushes.  The  two  commutators  are  both 
on    the   same   spindle,    and    il roup  ol    brushes    can    be 

adjusted   relatively  to   each    other    until    both    sets   of   reversal-. 

lultaneous,  or  until  they  lag  one  behind  the  other  by 
i   fiven  amount."    This  description  is  perfectly  correct  for  the 
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original  apparatus,  except  that  the  brushes  were  fixed,  whilst 
the  relative  position  of  the  two  revolving  commutators  could 
be  adjusted. — Yours,  ifcc.  WiLLOUQHB'S  S.  Smith. 

March  5,  1895. 

[The  secohmmctcr  was  first  described  by  Profs.  Ayrton  and 
Terry  in  April,  1887,  in  a  Taper  entitled  "  Modes  of  Measuring 
the  Coefficients  of  Self  and  Mutual  Induction,"  read  before  the 
Institution  of  Electrical  Engineers.  In  the  discussion  which 
arose  at  the  same  Institution  in  March,  1889,  on  Profs.  Ayrton 
and  Perry's  "  Laboratory  Notes  on  Alternate-Current  Circuits," 
Mr.  W.  P.  Granville,  referring  to  Mr.  Willoughby  Smith's  Paper 
on  '•  Volta  Electric  Induction,"  read  before  the  Institution  in 
November,  1883,  said  :  "With  those  experiments  I  was  to  a 
certain  extent  connected  as  his  assistant,  and  on  that  occasion 
a  commutator  was  used  very  much  of  the  same  form  as  that 
adopted  by  Prof.  Ayrton  in  his  secohmmeter — viz.,  a  double 
commutator  mounted  on  one  spindle,  one  part  of  the  commu- 
tator reversing  the  battery,  and  the  other  part  simultaneously 
reversing  the  galvanometer,  so  as  to  produce  a  steady  deflec- 
tion." In  reply,  Prof.  Ayrton  said  :  "  I  am  very  much  interested 
to  hear  the  remarks  made  by  Mr.  Granville.  I  can  only  say 
that,  notwithstanding  I  heard  Mr.  Willoughby  Smith's  Paper, 
I  was  totally  unaware  of  such  a  method  having  been  employed, 
and  I  am  quite  sure  also  that  MM.  Ledeboer  and  Manceuvrier, 
who  were  engaged  at  the  same  time  as  Prof.  Perry  and  myself 
in  developing  easy  methods  for  the  absolute  measurement  of 
the  coefficients  of  self-induction,  two  years  ago,  were  equally 
unaware  that  Mr.  Willoughby  Smith  had  employed  a  somewhat 
similar  commutating  device." — Ed.  E.~\ 


LEGAL   INTELLIGENCE. 


Re  Loftus  John  Barnacle- 

This  bankrupt  attended  at  the  Liverpool  Bankruptcy  Court  last  week 
for  further  public  examination.  It  will  be  remembered  that  (in  connec- 
tion with  the  affairs  of  A.  Hall  and  Co.,  under  which  style  he  had  traded 
in  South  John-street,  Liverpool),  he  had  been  ordered  to  file  certain 
accounts,  but  had  not  done  so  ;  nor  had  he  appeared  upon  the  last  appoint- 
ment for  public  examination,  and  now  said  the  reason  was  that  he  had 
been  at  home  ill. 

The  OFFICIAL  RECEIVER  asked  if  the  bankrupt  had  not  been 
attending  the  meetings  of  directors  of  a  company  in  which  lie  had  been 
interested,  at  which  meetings  resolutions  had  Keen  passed  for  disposing  of 
the  stock  and  dividing  the  money? — I  was  there  because  I  was  obliged 
to  go. 

The  REGISTRAR  said  the  bankrupt,  was  also  obliged  to  attend  at  the 
Official  Receiver's  office  when  required,  or  risk  imprisonment  if  he  did  not. 

The  OFFICIAL  RECEIVER  asked  if  the  bankrupt  and  Mr.  Hall  and 
Mr.  Baily  had  not  divided  the  money  obtained  from  the  assets  of  the  so- 
called  company  '. — Yes. 

The  OFFICIAL  RECEIVER  :  So  that  there  is  not  a  penny  left  for  the 
creditors  ? — I  cannot  say.     It  is  in  the  hands  of  Mr.  Hard  is  ty. 

The  OFFICIAL  RECEIVER  :  You  three  undischarged  bankrupts  (Mr. 
Hall,  Mr.  Baily,  and  yourself  have  met  and  divided  the  assets,  have  you 
not  ! — Yes,  together  with  Mr.  Wild  :  and  some  has  been  paid  in  wages. 

The  OFFICIAL  RECEIVED  said  the  case  was  a  very  bad  one,  and  if 
there  was  any  further  difficulty  he  would  apply  to  the  Judge. 

The  matter  was  then  adjourned  to  March  11th. 


Clift  v.  Verity. 

On  Tuesday  last  the  case  of  Clift  v.  Verity  came  on  for  hearing  before 
the  Master  of  the  Rolls  and  Lords  Justices  Lopes  and  Rigby,  sitting  as  a 
Court  of  Appeal.  Messrs.  Leslie  Clift  and  Co.,  the  plaintiff's,  engravers 
and  electrotypers,  claimed  as  against  Messrs.  B.  Verity  and  Sons,  that  the 
Divisional  Court,  consisting  of  Baron  Pollock  and  Mr.  Justice  Grantham, 
ihould  have  entered  judgment  for  the  plaintiffs  in  the  action  instead  of 
sending  back  certain  items  of  account  to  the  official  referee,  to  be  further 
considered.  The  action  arose  out  of  certain  electrotypes  supplied  by  the 
plaintiffs  for  the  purposes  of  a  trade  catalogue,  and  counsel  for  the  appel- 
lants asked  that  judgment  should  be  entered  for  them  on  the  ground  that 
certain  items  had  been  deducted  improperly  by  the  official  referee,  and 
thai  the  defendants  should,  therefore,  have  been  condemned  in  costs.  The 
tnts  paid  £200  into  Court  in  full  discharge  of  all  claims,  but  the 
case  was  referred  to  the  Official  Keferec,  who  made  certain  reductions, 
which,  it  was  contended  by  the  plaintiffs,  were  erroneous,  and  brought 
their  claim  below  the  sum  paid  into  Court,  thus  -addling  them  witl 
beyond  t'150. 

Mr.  Witt,  o.c  .  and  Mr.  Reginald  Brown,  for  the  defendant,  were  not 
called  upon. 

After  hearing  Counsel,  the  MASTEK  of  the  ROLLS  said  the  ca  e  was 
not  only  confusing,  but  disgusting.  The  ca.-e  ought  not  to  have  been 
brought  thereat  all.  and  tha appeal  would  be  dismissed  with  cost 


TRADE  NOTES  AND  NOTICES. 

[Notice*  ft, r  insertion  under  the  above  heading  must  reach  the  Office 
not  later  titan  first   post   Thursday  morning.     New  Catalogues, 
JV'r (<r  Lists,  and  similar  matter  should  be  sent  early  in  the  u-cck.] 

Tknueks  Invited.  —At  or  before  12  o'clock  noon  of  Monday,  the 
25th  inat.,   the   Llanelly  Borough    District   Council    will    receive 
plans,  designs,  specifications,   and  estimates  of  cost  of  providing 
and   fixing  electrical  plant  and  machinery,  including  street  lamps 
and  laying  down  mains  for  lighting  certain  portions  of  the  town. 
Plans  and  all  further  particulars   may  be  obtained  cm  application 
j  to  Mr.  G.  Watkeys,  C.E.,  Borough  Surveyor,  Llanelly,  and  tenders 
i  have  to  be  sent  in  on  the   day  above   mentioned  to  Mr.    John 
■  Jennings,  Clerk   to  the  Llanelly  Borough  District  Council,  Town 
Hall,  Llanelly.  Some  further  particulars  are  given  in  our  advertise- 
ment columns. 

As  will   be  seen  from  our  advertisement  columns,  the 

Corporation  of  Bradford  invite  tenders  for  the  construction  and 
delivery  of  two  steam  dynamos  for  use  at  their  electricity  works, 
Bolton-road,  Bradford.  Specifications  may  be  obtained  of  Mr. 
Baynes,  electricity  department,  Town  Hall,  Bradford,  and  tenders 
must  be  sent  in  to  the  Town  Clerk,  Mr.  W.  T.  McGowen,  not  later 
than  Thursday,  the  28th  inst. 

The  Directors  of  the  Electricity  Supply  Company  for 

Spain  require  tenders  for  the  supply  and  erection  of  machinery, 
&c,  required  for  the  extension  of  their  electricity  works  in 
Madrid.  Plans  and  particulars  can  be  obtained  at  the  offices  of 
the  Company,  15,  St.  Helen's-place,  London,  E.C.,  or  of  Mr. 
Robert  Hammond,  the  Company's  electrical  engineer,  Ormond 
House,  Great  Trinity-lane,  E.G.,  after  Wednesday  next,  the  13th 
inst.  Sealed  tenders  mu3t  be  sent  in  to  Mr.  P.  A.  Latham, 
Secretary  of  the  Company,  before  6  p.m.  on  Wednesday,  March 
27th.  Some  further  particulars  are  given  in  our  advertisement 
columns. 

■ The  Hastings  and   St.   Leonards  Electric   Light   and 

Power  Company  have  decided  to  devote  their  entire  attention  to 
the  generation  and  distribution  of  electricity,  and,  in  consequence, 
invite  tenders  for  their  installation  business,  with  useful  stock  and 
fittings,  Ac.  Some  particulars  are  given  in  our  advertisment 
columns,  and  tenders  must  be  sent  in  to  the  secretary,  Mr.  F.  E. 
Burton,  by  Monday,  the  10th  inst. 

Tenders  are  invited  by  the  Eccles  Corporation  for  the 

supply  and  erection  of  plant  for  an  electric  light  installation  at  the 
sewage  farm  Works,  Peel  Green-road,  Patrieroft.  Tenders  must 
be  in  by  the  morning  of  the  Kith  instant. 

The  Manchester,   Sheffield  and   Lincolnshire  Railway 

Company  invite  tenders  for  (amongst  other  stores)  copper  and 
brass,  iron  and  brass,  wood  screws,  fog  signals,  signal  stores,  tele- 
graph materials,  tools,  &c,  Ac.  Tenders  have  to  be  in  by  1(1  a.m. 
of  the  l'Jth  instant. 

The  Stowmarket  1  frban  District  Council  invite  tenders 

for  lighting  the  streets  of  Stowmarket  and  also  the  Post  ( Ulice 
clock,  but  whether  by  electricity  or  otherwise  is  not  stated.  Mr. 
S.  Prentice,  Clerk  to  the  Council,  will  supply  particulars,  and 
tenders  have  to  be  in  by  April  5th. 

The   Gas   and   Electric    Lighting   Committee    of    the 

Glasgow  Corporation  require  tenders  for  excavating  work.  Tenders 
have  to  be  sent  in  to  Sir.T.D.  Marwick,  Town  Clerk, City  Chambers, 
Glasgow,  by  the  12th  instant. 

Tenders  Accepted. — The  tender  of  Messrs.  D.  and  G.  Graham 
has  been  accepted  by  the  House  Committee  of  the  Philosophical 
Society,  Glasgow,  for  the  work  connected  with  the  electric  lighting 
of  the  large  lecture  hall  of  the  society's  buildings  in  Bath-street, 
Glasgow. 

Bankruptcy. — A  receiving  order  has  been  made  against  W. 
Arthur  Jones,  described  as  an  electrical  engineer  and  works 
manager,  of  50,  Albert-avenue,  Newport,  Mon. 

Liquidation. — In  the  Chancery  Division,  on  Saturday,  Mr.  Justice 
North  heard  the  case  of  Ross  v.  The  Medical  Electrical  Institute 
(Limited),  which  was  an  action  by  debenture-holders,  who  had  a 
charge  upon  all  the  property  of  the  undertaking  of  the  Company, 
asking  for  the  usual  decree  and  order  for  sale,  which  was  granted. 
It  was  stated  during  the  hearing  that  Air.  Harness,  the  landlord  of 
the  Company's  premises,  had  issued  a  distress  for  rent. 

Mr.  A.  Grove,  a  creditor  for  6300,  obtained  a  com- 
pulsory winding-up  order  against  the  Ford-Lloyd  Manufacturing 
Company  (Limited)  on  Wednesday.  The  Company  was  established 
June  7,  L893,  with  a  capital  of  £10,000  in  i'l  shares,  to  carry  on 
an  electrical  engineering  and  manufacturing  concern  at  Phcenil- 
place,  Clcrkenwel),  E.C. 

Plant  tot;  Sale.— The  st.  .lames'  and  Pall  Mall  Electric  Light 
Company,  Limited,  owing  to  extension  of  supply  from  their 
supply    stations,    necessitating  the   use  of    larger  units  of    plant. 
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have  for  disposal  by  private  tender  a  quantity  of  machinery 
guaranteed  to  be  in  full  running  order,  Some  particulars  are 
given  in  our  advertisement  columns,  and  further  information  may 
be  obtained  of  the  general  manager  and  secretary,  at  the  Com- 
pany's offices,  Carnaby-street,  Golden-square,  London,  W. 

APPOINTMENT  Vacant. — The  Corporation  of  Walsall  desire 
applications  for  the  appointment  of  electrical  engineer  in  con- 
nection  with  their  electric  lighting  scheme,  at  a  salary  of  £150 
pi  r  annum.  Applications  must  be  sent  to  Mr.  John  R.  Cooper, 
Town  Clerk,  Walsall,  not  later  than  Saturday,  the  16th  inst. 
Further  particulars  will  be  found  in  our  advertisement  columns. 

Aitointment. — There  were  47  applications  for  the  post  of  elec- 
trical engineer  to  the  electric  lighting  department  of  the  Aberdeen 
Corporation.  This  number  was  reduced  to  four — Mr.  A.  S. 
Blackman,  assistant  at  Aberdeen  ;  Mr.  J.  Christie,  of  London- 
derry ;  Mr.  W.  H.  Tittensor,  of  Dundee  ;  and  Mr.  J.  Williamson, 
(if  London.  Finally,  a  vote  was  taken,  which  resulted  in  Mr. 
A.  S.  Blackman  obtaining  the  appointment  by  27  votes  to  2.  The 
salary  is  £200  per  annum. 

Removal. — The  offices  of  Froggatt's  Electric  Lighting  Company 
(Limited)  have  been  removed  to  2,  Lorrimore-street,  Walworth, 
London,  S.E. 

"Standard"  Safety  Candle  Fittings.  —  In 
consequence  of  the  great  reduction  in  the  price  of 
incandescent  lamps  and  lamp  accessories,  more 
attention  has  been  paid  to  the  adaptability  of  the 
electric  light  in  cases  where  price  has  been  an 
obstacle  in  the  way  of  its  adoption.  Imitation 
candles,  which  form  an  ornamental  method  of 
utilising  the  old-fashioned  chandeliers,  have  not 
previously  been  much  used  owing  to  their  cost. 
Conical  incandescent  lamps  can,  however,  now  be 
obtained  at  a  price  little  above  that  of  the  ordinary 
lG-c.p.  standard,  and  are  coming  more  into  use. 
To  avoid  inconvenient  short-circuits,  improve- 
ments in  the  methods  of  fixing  and  connecting  up 
were  necessary,  and  one  of  these  improvements 
is  illustrated  herewith.  In  the  older  style  of  candle 
fitting  it  was  attempted  to  keep  the  inner  brass  tube 
rigid  by  rubber  rings  fixed  round  it,  but  frequently 
these  were  too  small  for  the  opal  tube,  and  had  a 

M  loose  appearance,  or  the  inner  brass  tube,    being 

small,  was  used  as  the  return  circuit,  with  only  one 
leading-in  wire — a  bad  arrangement.  Messrs.  Mellier 
and  Lowry,  the  patentees  of  the  new  fittings,  claim 
to  have  made  improvements,  and,  as  shown  in  the 
illustration,  a  perfect  fit  is  obtained  in  any  size  opal 
tube  by  means  of  the  upper  and  lower  metal  springs, 
which  can  be  bent  in  or  out  as  desired,  while  the 
thickness  of  the  rubber  ring  at  the  base  is  also 
adjustable  by  means  of  a  small  nut  above  it.  Thu 
inner  tube  is  of  sufficient  capacity  to  admit  two 
leading-in  wires,  which  can  run  right  up  to  the 
holder.  This  also  is  small  enough  to  slip  in  to  the 
opal  tube,  and  yet  will  screw  on  to  the  brass  tube, 
and,  of  course,  can  be  either  Edison  screw  or 
bayonel  joint  as  required.  These  fitl 
supplied  by  Mr.  T.  <■.  Poole,  of  Queen  Victoria- 
si  reel ,  London,  I'M'. 

Blei  rim    Con     i.i  i  i  tos   Comfani   (  Limited  i 

W  '■  hai  e   roceii pj  of  a  pamphlet,  n  pi  inti  d 

from  the  liai  him  ij  \£u  I  et,  gi  ing  \  ii  n  of  the 
turning  and  fitting  shops,  testing  department, 
foundry,  and  dynamo- winding  depaitmenl   ol    the 

works    'i    Bu  Miii>,   t lier    »  ith  sei  era]  of  the 

leading  manul  id  un  i  I  I  lie  I  lompanj  .  The  plates 
ai  '■  ace  impanied  by  descripl  ive  letterpresi  The 
illustrations  are  not  altogether  a  success,  but   give 

'       of  works  "»  nod 

by  the  <  lotnpany.      \    "I    \  iew    i  i  i  down   ol  the 

i  In  -Hi  travelling  ci  ine  •■■  orked  bj   one  ol   the  Company's 

own  type  of  oli mi >toi 

Swinuuene  ind  Compani  (I  in  ed)  Mr.  II.  S.  Holt,  late 
Managing  Director,  has  been  appointed  General  Mann  er  ol  this 
Company,   wit]  n    from  January   I.   1805. 

The  C pany  report   that   they  are  extremely    bu  \.  having  more 

orderi    md   inquiri it      n     previou      titn 

lias  been  i  pened  it  I 

Faciliti]      for  Small  Co         ei  n  rhich  we 

n  cenl '  apply  in  Ivei 

produced  so  prompl 

tail   .if  the  v  i  ho  i  las 

1  Coke i  M 

i"i    ii. en  made  about  the  abolition  ol   mi  tei    i 
payment  metei  i  foi  i  m  dl  Dstabli  I 

the   Karl's  Court  the   middjo  nl    v 


.-    — -• 


applied  for  a  gas  supply,  and  was  asked  to  show  her  confidence  in 
the  Company  by  making  a  deposit  of  £2.  Thinking  this  was 
mere  payment  in  advance,  she  made  the  deposit,  and  when 
a  gas  bill  for  -Is.  2d.  came  in,  she  thought  this  would  be 
debited     to     her    account.       Not     a     bit     of     it,    the     collector 

s i    called    again,  and    told    her   that   a   deposit    is    a   deposit, 

and  that  the  supply  would  be  cut  off  if  the  money  was  not 
pud.  We  made  some  inquiries  yesterday  about  the  matter,  and 
find  that  while  householders  are  not  annoyed  in  this  way,  the 
Company  thus  borrow  money  without  interest  from  people  who 
live  in  a  small  way  in  fiats  and  apartments,  and  claim  that  they  so 
borrow  by  Act  of  Parliament.  We  asked  how  the  sum  of  £l'  was 
arrived  at,  and  learned  that  the  deposit  was  intended  to  cover  the 
highest  quarter's  gas  bill,  and  that  it  has  been  a  common  practice 
for  the  last  30  years,  and,  we  should  imagine,  a  very  lucrative  one. 
We  learned  that  the  Gas  Light  and  Coke  Company  are  unable, 
even  with  their  large  experience,  to  estimate  the  probable  con- 
sumption of  gas  by  a  lady  living  with  one  servant  in  a  flat.  The 
consumption,  by  their  own  showing,  is  at  the  rate  of  8s.  4d.  per 
quarter  ;  but  having  induced  the  lady  to  sign  an  agreement,  and 
having  her  at  their  mercy,  the  interest  on  her  money  will  go  as  a 
bye  product  to  their  next  dividend.  The  smallness  of  the  sums  in 
question  make  the  meanness  of  the  transaction  the  greater. 

Smoking  Concert. — The  employe's  of  Messrs.  Drake  and  Gorhani 
held  their  third  annual  smoking  concert  on  Wednesday  evening  at 
Cloote's  Restaurant,  Victoria-street,  S.W.,  under  the  presidency 
of  Mr.  B.  Drake,  who  remarked  that,  if  their  company  continued 
to  grow  in  the  future  as  in  the  past,  their  concerts  would  shortly 
have  to  be  held  in  the  Albert  Hall.  An  excellent  entertainment 
was  provided. 

Bangor. — At  a  meeting  of  the  City  Council  on  Wednesday,  on 
the  proposal  for  an  application  for  borrowing  powers  for  a  further 
£10,000  for  gas  purposes,  Dr.  Edwards  suggested  that  seeing  the 
great  improvements  recently  introduced  into  the  district,  the  time 
had  cane  for  adopting  the  electric  light,  and  he,  therefore,  pro- 
posed that  the  Water  and  Gas  Committee  report  upon  the  expe- 
diency and  cost  of  electric  lighting  before  proceeding  to  expend  any 
further  sum  on  the  gas  works,  a  report  to  be  made  at  tho  next 
meeting  of  the  Council.  After  discussion  the  proposal  of  tho 
Committee  to  obtain  the  borrowing  powers  referred  to  and  Dr. 
Edwards'  proposal  were  both  agreed  to. 

Bath. — Major  Cardew  held  an  inquiry  on  Wednesday  into  an 
application  for  an  Electric  Lighting  Provisional  Order  made  by 
the  City  of  Bath  Electric  Lighting  and  Engineering  Company, 
who  were  represented  by  Mr.  Morse.  The  Local  Authority 
opposed  the  Company,  and  made  an  application  for  an  Order  on 
its  own  behalf.  Mr.  Morse  stated  that  the  electric  light  was 
introduced  into  Bath  by  Mr.  Massingham  in  1800,  under  a  licenco 
which  would  expire  at  the  end  of  1897.  Mr.  Massingham  trans- 
ferred the  licence  to  the  Bath  Company,  who  now  sought  an  Order 
giving  them  power  to  light  the  whole  of  the  city  instead  of  a 
restricted  area.  About  £4(1,(100  had  been  spent  in  the  under- 
taking, and  a  further  £15,000  would  be  required  to  complete  the 
installation  for  tho  extended  district.  The  Local  Authority,  in 
reply,  stated  they  were  dissatisfied  with  the  Company's  supply, 
and  wished  to  have  the  control  of  the  light  in  their  own  hands. 
The  inquiry  lasted  till  a  late  hour,  and  Major  Cardew's  report  is 
awaited  with  interest. 

l'.i  i.  iiisi.ii  >m.  At.  the  meeting  of  the  City  Council,  on  Tuesday, 
Mr.  Martineau  presented  the  report  of  the  Technical  School  Com- 
in  1 1 1  e  respecting  the  proposed  Lighting  by  electricity  and  equipment 
of  the  new  school,  which  was  referred  to  in  our  last  issue.  With 
regard  to  the  general  equipment  of  the  school.  Mr.  Martineau 
replied    to   a    statement   that    "the    Dew    Technical    Schools    might 

come  into  compi  tition  with  the  Masi  n  College  "  that  anyone  who 
entertained  that  fear  might  be  referred  to  tho  members  who  formed 
the  Technical  School  Committee,  amongst  whom  were  the  Principal 
i  Colli  e  and  Prof.  Poynting.  While  Mason  College'  was 
for  tho  teaching  oi  sci  n<  cience,  the  Technical  School  wob  for 

the  teaching  ol   scienci    in  relation  to  i imerce.     Mason  College 

was  for   the  training  of   professional  experts,  and    the   Technical 

School  for  the  t ,  ...  iii if  succei   ful  manufacturers,      \  pn 

that    E14,000   bo   expended   upon    fittings,   &c.,   for   the   School, 
independent  ol  the  lighting  contract,  waa  agreed  to,      air.   Mar- 

.a   then    moved    that    the   Technical    School   Committee   be 

empowered    to  expend    B6,080,   L4s.  2d.  (the  price  quoted    by  r 

.  \    hout  e)   in   pi..\  ..I  and   mot  ii  e 

power  plant  at  the  School.     Be  said  the  Committee  found  then 
was  an  increasing  use  of  elei  i    For  powor  purposes.    They 

were  cheaper  in  tiist  cost,  Less  oxpensivi  to  keep  up, 

i  (  .  i  ,-, ,  i      if  er,  occupied  It   -  roi  m,  ind  there  was  an  economy 

of  powor  ;  but,  perhaps,  one  of  (hi In  their  favour 

hey  were    o  very  <  asily  moved.     Eloctrio  moton 

led  for  p. ..\>i   purposi  Lao  oonsi  lei  ad  convon  i 

have   tl loctrii    light,     This  would   bo  effected   bj   having  the 

•  .i.i  be  requirt  .1  i,.,  pow<  i  pu,i  poet  B,  and 
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the  installation  of  the  electrical  plant  would  prove  one  of  the  best 
possible  means  for  a  practical  education  in  the  science  of  electricity. 
The  question  then  turned  upon  the  tender  to  be  accepted,  and  in 
this  respect  a  proposal  was  made  by  Mr.  Bradley  thai  the  lowest 
tender  submitted  on  the  specification  originally  issued  be  selected. 
He  pointed  out  that  a  tender  from  Messrs.  Fowler,  Lancaster  and 
Co.,  (Limited),  of  Birmingham,  to  do  the  work  for  £6,271,  had  been 
sent  in  ;  but  they  had  been  told  that  some  of  the  work  tendered 
for  by  that  firm  could  not  be  done  at  the  prico  quoted.  Mr.  Mar- 
tineau  pointed  out  that  the  whole  of  the  tirms  who  tendered  under 
the  first  specifications  had  also  tendered  under  the  revised  condi- 
tions, and  he  said  that  circumstances  in  connection  with  the 
tenders  had  come  to  the  knowledge  of  the  Committee  which  they 
could  not  state  to  the  Council,  if  the  confidence  of  the  Council 
was  not  given  them  sufficiently  to  lead  them  to  believe  they 
would  be  trusted,  the  Technical  Committee  wished  to  place  their 
resignation  in  the  hands  of  the  Council.  The  amendment  by 
Mr.  Bradley  was  subsequently  put  to  the  vote,  and  carried  by 
30  to  28,  but  upon  being  put  to  the  Council  as  a  substantive 
resolution  was  lost  by  32  to  3-1.  This,  of  course,  leaves  the  matter 
to  be  again  brought  up  at  the  next  Council  meeting,  when  it  is 
expected  that  the  recommendation  of  the  Committee  that  the  con- 
tract be  given  to  Messrs.  D.  and  G.  Graham  and  Co.,  of  Glasgow, 
for  the  sum  above  quoted,  will  be  agreed  to. 

Bournemouth. — The  Bournemouth  and  District  Electric  Supply 
Company  announce  a  reduction  in  the  price  of  electric  current 
from  8d.  to  7d.  per  unit.  The  sliding  scale  of  discounts  at  present 
in  use  is  to  be  abolished,  and  the  "  Wright "  system  is  to  be  applied 
to  those  customers  who  may  desire  it,  5d.  per  unit  being  charged 
for  all  current  consumed  in  excess  of  300  hours'  use  per  half-year 
of  the  maximum  current  taken,  as  shown  by  a  maximum  demand 
indicator.  These  changes  are  to  come  into  effect  from  the  31st  inst. 

Burnley. — A  recommendation  of  the  Gas  Committee  that  in 
future  the  charges  for  electric  current  be  reduced  from  (id.  to  5d. 
per  unit  for  lighting,  and  from  4d.  to  3d.  for  power  purposes,  has 
been  agreed  to  by  the  Town  Council.  The  profit  upon  the  past 
year's  working,  on  an  income  of  £2,215,  was  over  £100,  and  it  is 
expected  that  the  reduction  will  create  such  an  extra  demand  as  to 
keep  up  the  profit  to  this  point.  It  has  been  decided  to  borrow 
£3,000  for  additional  plant  at  the  electric  lighting  stations,  and 
£2,500  for  extension  of  the  mains. 

Burton-ox  -Trent. — In  moving  the  Gas  and  Electric  Light  Com- 
mittee's report  for  the  past  year,  Mr.  Alderman  Low  informed  the 
Town  Council  that  the  working  of  the  electric  light  had  resulted  in 
a  loss  of  £1,802.  9s.  3d.  The  consumption  of  gas  had  continued 
to  increase,  and  it  was  decided  to  reduce  the  price  from  3s.  to 
2s.  (id.  per  thousand. 

Cheltenham. — The  Chairman  of  the  Electric  Lighting  Committee 
of  the  Corporation  states  that  the  electric  light  will  be  turned  on 
by  the  contractors  in  the  course  of  the  present  month,  and  that 
about  the  middle  of  April  the  station  will  be  handed  over  to  the 
Corporation. 

Commission  of  Sewers  (London,  City). — At  the  last  meeting 
of  the  Commission  Mr.  Berridge  said  that  no  report  had  been 
presented  by  the  Committee  who  were  considering  the  question  of 
the  use  of  the  telephone  tubes,  because  a  delay  had  occurred  owing 
to  a  doubt  as  to  the  legality  of  the  Commission  taking  any  part  of 
the  rental  of  the  tubes.  Reference  was  made  to  the  report  by 
Major  Cardew  on  the  subject  of  the  presence  of  sodium  in  electric 
lighting  mains,  and  Inspector  Yoysey  said  that  in  the  City  there 
were  no  bare  metal  conductors  or  hardware  insulators,  and, 
therefore,  the  question  did  not  concern  them. 

The  Count?  Council  Elections. — Earl  Russell,  a  candidate  at 
the  election  on  Saturday  last  for  the  London  County  Council,  was 
returned  at  the  head  of  the  poll  in  the  Newington  West  division. 
Mr.  W.  F.  Bradshaw,  secretary  of  Reuter's  Telegram  Company, 
has  been  returned  a  County  Councillor  for  the  West  Wood  ( ireen 
division  of  the  Middlesex  County  Council. 

Debet. — The  report  of  the  Electric  Lighting  Committee  has 
been  presented,  in  which  it  is  stated  that  the  total  expenditure  has 
reached  £34,000,  and  liabilities  have  been  undertaken  for  a  further 
£9,000,  or  a  total  of  £43,000,  which  is  £8,000  in  excess  of 
the  £36,000  originally  granted.  The  additional  expenditure 
is  owing  to  the  demand  for  electric  current  being  largely 
in  excess  of  the  anticipated  amount.  It  was  originally  thought 
that  a  period  of  about  two  years  from  the  date  of  opening  would 
elapse  before  the  largest  output  capacity  of  the  works  would  bo 
reached,  but  this  period  arrived  at  the  end  of  15  months.  In 
addition  to  the  expenditure  already  made,  Messrs.  Bramwell  and 
Harris,  the  consulting  electrical  engineers  to  the  Corporation, 
recommend  a  further  expenditure  of  about  £5,000,  and  the 
Electric  Lighting  Committee  therefore  advise  that  powers  to  borrow 
£13,000  be  applied  for. 

lv  i  i.ks. — With  regard  to  the  tenders  now  being  asked  for  by 
the  Corporation  for  an  electric  light  installation  plant  at  the  Bewage 
farm  works  and  buildings,   l>r.  Smith,  chairman  of  the  Sanitary 


and    Cleansing   Committee   of  the  Town   Council,   states    that  tho 

necessary  power  for  the  installation  will  bo  provided  at  the  farm, 

and  that  therefore  the  cost  will  not  be  great. 

EniNBl  RGH.  At  the  meeting  of  the  Town  Council  on  Tuesday 
the  following  resolution  was  adopted: — "That,  in  view  of  the 
introduction  of  the  electric  light  into  tho  city,  it  be  remitted  to 
the  Lord  Provost's  Committee  to  consider  and  report  whether,  and 
if  so  what,  steps  should  be  taken  in  the  interests  of  public  safety  to 
secure  that  any  faults  in  the  gas  mains  and  service  pipes  .shall  lie 
detected  and  removed  without  delay,  and  to  provide  against  any 
dangers  likely  to  result  from  insufficient  piping." 

Electrical  Testing  Instruments.— In  refcrenco  to  a  communi- 
cation from  Mr.  It.  W,  Paul  in  our  last  issue,  Messrs.  Elliott  Bros, 
write : — 

We  notice  a  letter  in  your  issue  of  1st  inst..  under  the  above  heading, 
evidently  referring  lo  our  catalogue  which  you  lately  noticed.  Our  atten- 
tion is  particularly  directed  towards  the  last  sentence  of  this  letter,  as  to 
copying  original  designs  of  other  makers.  Mr.  Paul  has  apparently  for- 
gotten the  old  saying  advising  people  what  not  to  do  when  living  in  glass 
houses.  We  have  before  us  a  list  of  his  manufactures  l.i-t  No.  5),  in 
which  we  find  but  three  illustrations  besides  those  of  the  galvanometers 
he  refers  to.  Two  of  these.  Xos.  5  and  6,  are  practically  copies  of  our 
original  designs,  and  will  Vie  found  in  our  cat  tlogue  of  ft  quarter  of  a 
century  ago  ;  whilst  the  third,  No.  4,  bears  a  wonderful  family  Likeness 
to  an  illustration  given  in  a  catalogue  published  many  years  ago  by  M. 
Carpentier,  of  Paris.  For  our  own  part  we  make  no  objection,  believing 
imitation  to  be  the  sincerest  form  of  flattery, 

Electro-Culture. — On  Tuesday  evening  the  members  of  the 
Wolverhampton  Gardeners'  Mutual  Improvement  Society  listened 
to  an  interesting  lecture  upon  "  Electro-Culture,"  by  Mr.  (!.  W. 
Fairall.  The  lecturer  stated  that,  so  far  back  as  ten  years  ago,  he 
had  made  experiments  upon  lettuces,  tomatoes,  and  other  vegetables 
with  the  object  of  ascertaining  the'value  of  electricity  as  an  agent 
in  the  cultivation  of  plant  life.  Although  the  results  of  his  own 
experiments  were  eminently  satisfactory,  as  also  were  those  of 
other  and  more  favoured  investigators,  it  would  be  unwise  to 
generalise  too  prematurely  upon  the  value  and  extent  of  that  form 
of  assisted  cultivation.  His  position  with  regard  to  electro-culturo 
was  one  of  hope  for  the  future,  although  as  yet  sufficient  data  was 
not  to  hand  to  enable  one  to  generalise  with  freedom. 

Electric  Fire  Alarms. — A  drunken  compositor,  named  Gains- 
ford,  aged  25,  was  convicted  at  Clerkenwell  (London)  Police  Court 
of  breaking  the  glass  of  one  of  the  street  fire-alarms,  and  thereby 
making  a  false  call.  The  fellow  received  a  severe  reprimand  from 
the  magistrate,  and  was  fined  £5,  or  in  default  a  month's  imprison- 
ment.    This  exemplary  sentence  should  serve  as  a  severe  warning. 

Factories  and  Workshops  Bill. — An  important  Bill  was 
introduced  into  the  House  of  Commons  last  week,  entitled  "Tho 
Factories  and  Workshops  Bill."  The  Bill  covers  a  wide  area, 
and  is  intended  to  provide  reasonable  conditions  of  safety  for  life 
and  health  to  all  classes  of  workers.  It  is  proposed  that  in  all 
factories  and  workshops  there  should  be  a  minimum  of  250  cubic 
feet  of  space  for  each  person,  and  400  cubic  feet  for  every  person 
working  overtime,  with  power  to  the  Home  Office  to  add  to  this 
minimum  during  hour3  when  artificial  light  is  used.  Another  clause 
extends  to  "young  persons  "  the  prohibition  now  existing  against 
children  cleaning  machinery  in  motion.  In  all  new  factories  where 
self-acting  machines  are  used,  no  such  machine  shall  be  allowed 
to  run  out  to  within  18in.  of  any  pillar  or  fixed  structure. 
In  the  event  of  danger  from  fire,  an  inspector  may  apply  to  a 
summary  court  of  jurisdiction  to  order  movable  fire  escapes  where 
workers,  in  the  opinion  of  the  court,  are  not  sufficiently  protected. 
An  important  clause  refers  to  out-workers,  and  the  Bill  will 
provide  for  summary  action  in  the  event  of  work  being 
given  out  to  be  done  under  insanitary  conditions.  This  clauso 
is  expressly  directed  against  what  is  not  very  comprehen- 
sibly described  as  "  sweating."  As  to  hours  of  working,  tho 
Bill  prohibits  the  working  of  overtime  by  any  person  under 
18  years  of  age.  Docks,  wharves  and  quays  are  to  be  brought 
under  the  supervision  of  the  Act,  as  are  also  what  are  known  as 
tenement  factories,  the  owner  in  this  case  being  made  responsible 
under  the  Act.  In  a  clause  dealing  with  dangerous  trades  the  Bill 
gives  power  to  the  Home  Secretary  to  make  rules  limiting  the 
period  of,  or  prohibiting  employment  in  lead,  arsenic,  and  many 
other  trades  not  included  under  existing  enactments.  The  Bill  is 
considered  non-contentious,  and,  with  small  modifications  in  Com- 
mittee, is  expected  to  pass.  It  will  have  a  serious  effect  upon  many 
iia.li  -  m  the  country,  especially  the  printing,  textile,  and  fancy 
trades. 

Fareham.  In  regard  to  the  decision  of  the  District  Council  to 
rescind  t lie  arrangement  come  to  by  its  predecessor  in  the  mattei 
of  the  purchase  of  the  Fareham  Electric  Lighting  Company's  under- 
taking, the  Directors  of  the  Company  have  taken  legal  advice,  and 
threaten  to  bring  proceedings  against  the  Board  for  the  carrying 
out  of  tho  arrangement  come  to.  The  Company  tire  further  advised 
that  the  action  of  the  Council  leaves   them   under  no  obligation   to 

carry  ouj   the  conditions  of  the  arrangement  previously  existing, 
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The  action  of  the  Council  in  the  matter  will  be  settled  at  the 
meeting  this  (Friday)  evening. 

Hi'dheksfield. — The  Corporation  are  about  to  open,  in  the 
central  part  of  this  town,  a  showroom  for  the  purpose  of  exhibit- 
ing electrical  appliances,  and  firms  desirous  of  exhibiting  their 
special  apparatus  or  machinery  should  apply  to  Mr.  A.  B 
Mountain,  Borough  Electrical  Engineer,  St.  Andrew's-road,  Hud- 
derstield. 

ilrLL. — An  important  statement  was  made  by  Mr.  Holder,  the 
Chairman  of  the  Electric  L'ghting  Committee,  at  the  last  meeting 
i if  the  Corporation,  when  the  accounts  of  the  Electric  Lighting 
Department  for  the  past  year  were  presented.  Mr.  Holder  con- 
siders that  in  every  particular  the  accounts  are  satisfactory,  and  in 
moving  their  adoption,  said  that  there  was  a  profit  balance  shown 
of  £'1,053.  Is  3d.  The  accounts  having  been  adopted,  a  report 
was  presented  by  the  Borough  Engineer  (Mr.  A.  H.  Gibbings)  as 
to  estimated  receipts  and  expenditure  for  the  coming  year.  Ex- 
penditure is  put  down  at  £5,100,  and  sale  of  current  (at  the 
reduced  figure  of  6d.  per  unit)  was  estimated  at  £5,577.  10s., 
added  to  meter  rents,  £195.  12s.,  a  total  of  £5,770.  2s., 
leaving  a  credit  balance  of  £632,  notwithstanding  the  reduction 
in  the  price  of  current  of  h&.  per  unit,  which  represents  a  sum  of 
£405  to  the  benefit  of  the  consumer.  The  electrical  engineer's 
statement  was  supplemented  by  one  from  the  Chairman  of  the 
Committee,  in  which  Mr.  Holder  stated  that  in  regard  to  the 
efficiency  of  their  electric  lighting  station  the  place  it  holds  in  the 
estimation  of  the  electrical  profession  was  an  acknowledgment  of 
its  success.  With  their  total  works  and  management  costs  of 
2'8849d.  per  unit,  they  Mould  compare  favourably  with  any 
station  of  equal  output  in  Great  Britain.  This  economy  was  not 
procured  either  by  cheap  labour,  material,  or  want  of  provision 
for  future  advancement.  They  could  not  expect  to  come  out  at 
coal  cost  as  cheap  as  Newcastle  ;  but  even  in  this  item  they  com- 
pared well  with  other  stations.  Their  unit  production  cost  had  for 
the  past  year  been  reduced  over  50  per  cent.,  and  they  were  thus 
enabled  to  pay  all  charges,  a  twenty-fifth  part  of  the  sinking  fund, 
and  still  show  a  handsome  profit.  The  following  statement  of 
facts  was  the  best  evidence  of  past  success  and  promise  of  future 
progress  : — 

Year  1894.  Year  1893. 

Engines  860  ii.f.  560  u.r. 

Dynamos    4,200  amperes  2.600  amperes 

Condensers    560  h.p.  — 

Battery  920  amp.  hours        920  amp.  hours 

Street  conduits 54.  miles  2^  miles 

Cables  laid 21^  miles  9j  miles 

Lamps  attached  14,208    8  c.p 8,035=8c.p. 

Units  delivered  163,357  74,600 

1  271  148 

(  6',.].  lightin 


Price  per  unit    ..   •!    5Jd.  places  of  worship 7d  for  lighting 

[       '         Sri.  nower  ■        •     6d-  for  P°wer 


ICxpendituri 

Income    


5bl.  places  of  worshij 
5,1.  p 

£39,031  13    9         £22,818 

£4,948    0  11         £2,462 

With  regard  to  the  question  of  the  reduction  in  the  price  per  unit. 
This,  of  course,  must  be  founded  partly  on  their  last  year's  profits, 
and  with  siime  relation  to  the  estimated  expenditure  for  the  coming 
year.  These  latter  would  require  to  be  larger,  as  their  plant  needed 
extension,  and,  of  course,  their  machinery  got  year  by  year  the 
i  e  for  wear.  This  required  that  prevision  should  be  made  for 
increased  up-keep  charges,  but  the  success  of  their  past  yi  ir's 
working  justified  them  in  reducing  the  charge  for  current.  It  had 
been  estimated  than  an  increase  of  63,100  units  would  be  added   to 

their  last,  year's  nut  put,  which  seemed  a  reasonable  estimate, 
Adding  tins  to  what  bad  been  disposed  "f  for  the  year,  a  reduction 
oi  d.  per  unit,  left  them,  according  to  calculations  made,  with  a 
iiirplus  of  £632.     A   reduction  ol    Id.   per  unit  (that  is  to  .>M.) 

would   leave  thru irgin  of    £167.      They  had  already  I n 

approached  by  one  of  the  Largest  hotel  companies  in  Bull  for  a 
supply  of  electric  current,  ami  the  <  'mnmittee,  therefore,  proposed 

cum -"lid.  per  unit,   instead  of  6£d.   as  at   present 

d,  leaving  the  charges  for  places  of  worship  and  power  a*  at 
V.n  objection  had  been  made  that  it  the  area  ol  electric 

nd  d,  sumers  in  I  he  outl 

would    expert    i,,   I,,    supplied    with  ourrent    at   the   same   rate 
■     that   within  the  present  area.     That,  however,    would   not    be 
le,  as  a  fin  idei  il  expenditure  would  have  to  be 

red,    ,.  lurli    mu  I    fin      ol      n    be    redui  ed    bj     ink  ing  fund 
The  Committee  proposed  that   the  Corporation  should 
uppl]  if  5|d.  per  unit,  comment  ing 

with  the  quartet    for  September,      V  discu   lion   followed,  and  the 
■  '   v.  ith  an  ami  ndment  thai  I  he  i 
1 
Km  \.     The  Bill  proi  iding  foi  the  eli 

in  the   Pi  tta,  Madi  nd  ]  Lan 

ill    il  t     '  .',  d    nol  be  pa    t  i  until  'i"'1    the  t  nd  t  I  the  year. 
ii        \     it,  ... 


CLE.,  Director-(  General  of  Indian  Telegraphs,  the  post  is  now 
vacant.  Mr.  Brooke's  successor  is  Mr.  C.  H.  Reynolds,  Deputy- 
Director-(4eneral.  Mr.  Brookes  has  served  the  Indian  Telegraph 
Department  for  over  37  years. 

Islington  (London-,  N.).— On  March  1st  the  Islington  A'estry 
received  a  report  from  ths  Electric  Lighting  Committee,  stating 
that,  having  considered  a  report  from  the  electrical  engineer  (Mr. 
Albert  Gay),  calling  attention  to  the  fact  that  electric  lighting 
enterprise  is  being  {prejudiced  by  the  explosions  of  gas  occurring 
from  time  to  time  in  electrical  conduits,  and  to  the  possible  danger 
to  life  resulting  from  such  explosion?,  it  recommends  that  a 
memorial  be  presented  to  the  Board  of  Trade  urging  that  steps 
should  be  taken  by  legislation  or  otherwise  to  obtain  greater  control 
over  the  gas  companies  as  regards  any  escape  of  gas  from  their 
mains,  and  that  a  copy  of  such  memorial  be  forwarded  to  the  other 
metropolitan  vestries  and  district  boards,  and  to  the  several  mtt- 
tropolitan  electric  lighting  authorities,  with  a  request  that  they  will 
make  similar  representations. 

Kknuai.  — It  has  been  decided  by  the  Town  Council  to  oppose 
the  Windermere  Company's  appHcition  for  a  Provisional  Order, 
the  Council  having  decided  to  themselves  supply  electric  cuirent 
"as  the  demand  for  it  develops."  Mr.  Deacon  ha?  been  requested 
to  prepare  plans  and  specifications  "  so  as  to  make  provision  for 
pipes  of  sufficient  size  and  strength  to  render  the  power  available 
for  generating  electricity,  if  the  Corporation  should  so  determine." 
The  result  of  a  circular-canvas  of  probable  users  of  the  electric 
light  has  been  the  receipt  of  64  promises  and  251  negatives. 

Kensington  (London,  S.W.). — The  Vestry  agreed  to  an  applica- 
tion from  the  Notting  Hill  Company  to  extend  their  mains  to 
Holland  Park,  the  conditions  being  that  the  plans  be  approved  by 
the  Vestry's  surveyor  and  the  lighting  engineer,  and  the  works 
carried  out  under  their  supervision  and  to  their  satisfaction.  The 
works  are  to  be  completed  within  three  months,  and  the  baxes  are 
to  be  "sufficiently  protected  against  accumulation  of  gas  and  water." 
Similar  sanction  was  given  to  a  proposal  from  the  House-to-House 
Company  to  extend  their  mains  in  Kensington  High-street  and 
some  of  the  adjoining  thoroughfares. 

Lecture. — Mr.  A.  P.  Trotter's  third  lecture  to  the  pupils  and 
start' of  Messrs.  Crompton  and  Co.,  at  Chelmsford,  on  Monday  last 
concluded  the  subject  of  "  Boyal  R^ads  to  Calculation."  Sixteen 
different  examples  of  slide  rules — straight,  circular,  cylindrical, 
gridiron,  and  compound — were  shown,  and  the  use  of  the  ordinary 
rule  was  demonstrated  by  a  slide  rule  10ft.  long.  Slide  rules  were 
lent  for  exhibition  by  Messrs.  Elliott  Bros.,  Air.  .1.  Mactoar,  Mr. 
Ravenshaw,  and  others.  Mr.  Trotter's  last  lecture  will  be  o.i 
"  Photometry  of  Candle-Power  and  of  Illumination." 

Leeds. — Mr.  W.  S.  Graff  Baker  has  found  it  necessary,  in  con- 
nection with  the  Leeds  tramways,  to  again  confute  the  statemenl 

that  the  overhead  electric  system  precludes  the  possibility  of  out- 
side seats  on  tramcars.  In  Mr.  Hewson's  report  to  the  Corpora- 
tion on  the  tramway  subject,  as  the  City  Engineer  he  recommends 
a  quicker  service  of  cars,  and  makes  a  comparison  of  cost  betwoen 
the  system  now  in  use  and  the  electric  system  For  the  former, 
he  arrives  at  the  figure  of  £265, S84,  and  for  the  overhead  electric 
system  £378,499.  The  annual  cost  of  working  the  two  systems  on  an 
in i proved  7. '.-minute  service  he  estimates  at  £117,292  for  the  present 
system,  and  £90,072  for  tin'  electric  system,  an  estimated  saving  of 
over £27,000.  \.  third  sel  uf  figures,  prepared  by  Air.  Hewson, referred 
to  the  cable  system,  and  here  again  the  figures,  both  for  capita] 
and  annual  charges,  are  greatly  in  excess  of  those  set  out  for  electric 
traction.  In  addition,  the  cable  system  could  only  be  adopted  on 
the  condition  that  it  is  extended  to  the  whole  ol  the  tramways, 

Therefore,  the  proposal  that  the  working  of  the  tramways  in  the 
central  district  hould  be  by  cable,  and  those  of  the  outskirts  by 
electricity,  is  declared  by  Air.  Hewson  to  be  impracticable  with  an 
improved  and  much  more  rapid  service,  and  taking  into  account 
the  improvements  likely  to  be  introduced  in  the  overhead  eleotric 
service,   Air.    Hewson  favours    electricity   as   being  certainly  the 

he  In   i  tor  the  use  of  the  cil  y  of  Leed         \  It 
communication  has  been  sent  bj  Mr.  R.  W.  Black  well  to  the  / 

I   ret   of  tramway  hauls  ;e  tor  Leeds,  in  which 
■  ii  system  .ne  dealt  with. 

I  ii  \  i  i,  i \t  a  no  ci  in  i  of  the  Spi  oial  C  unmittee  of 

the   City  Council,    held  on   Tuesday,    t1  ■>!  which  the 

Liverpool  Electric  Supply  Company  are  prepared  to  transfer  their 
undi  t  taking  to   the   I  lorporal  ton    ...  Ii    the 

ti  ma  have   been  in  pro  ress  for  several  weeks  this  is  the 
<  which  the  Committee  have  discussed  the  terms  ami 
conditions  referred  to.     It   is  understood  thai  roj  have 

offered  to  lell  tin1  undertaking  to  the  Corporation  for  a  sum 
approaching  £500,000,  piyable  in  instalment  Thi  subjeol  was 
i,,  have  been  di  cu  Bed  at  the  meeting  ol  the  Citj  Council,  on 
Wedm  day,  but  was  nol  reached  \\  the  time  of  a  "oountout" 
being  effected. 

Monmoi  nt.    The  To»  n  i  !oun<  il,      i   Monday,    iftei   discu    in 
■  lie  pi. in     md  i    nil, i  inn    Foi    i    ombined    i  heme  nl  dr  no  r 
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electric  light  prepared  by  Messrs.  Bramwell  and  Barris  and  IMr. 
I.ailey,  also  considered  a  proposal  by  Messrs.  Bramwell  ami  Harris 
to  take  over  the  work  scheme  of  drainage  and  electric  lighting, 
and  to  carry  out  the  whole  al  the  original  cost  of  £18,000.     It  was 

1  to  accept  the  offer,  subject  to  the  approval  of  the  Local 
<  iovernmenl  Board. 

"  Noiseless  "  LAMPS.  —  In  the  City  of  London  Court,  on  Tuesday, 
an  action  was  brought  by  Mr.  D.  F.  Adamson,  of  Finsbury-pave- 
ment,  London,  E.C.,  to  recover  i'7.  Ms.,  t tie  price  of  an  arc  lamp 
supplied  to  Messrs.  Home  Bros.  The  defence  set  up  was  that  the 
plaintiff'  agreed  to  supply  a  noiseless  lamp  ;  but  the  plaintiffs 
solicitor  explained  that  it  was  impossible  to  supply  such  a  lamp,  as 
no  arc  lamp  could  lie  perfectly  noiseless.  Mr.  Commissioner  Kerr 
pointed  out  that  this  was  what,  the  plaintiff  agreed  to  do,  and 
therefore  he  must  give  a  verdict  for  the  defendants  with  costs. 

PoSTYPOOL. — At  the  last  meeting  of  the  District  Council  the 
report  of  the  Committee  appointed  to  negotiate  for  the  electric 
light  company  s  undertaking  was  adopted. 

Presentation. — Mr.  Harold  \Y.  K  die,  who  has  resigned  his 
position  as  head  of  the  staff  of  Messrs.  S.  'A.  de  Ferranti,  (Limited), 
to  take  an  import  mt  engagement  witli  the  Bibcock  and  Wilcox 
Company,  was  presented  with  a  handsome  silver  salver  by  the 
Directors  and  employe's  of  his  late  firm  "as  a  mark  of  the  esteem 
and  respect  in  which  he  has  been  held  by  them  during  the  last 
seven  years."  The  presentation  was  made  by  Mr.  Ferranti,  who 
expressed  the  great  regret  of  all  concerned  at  losing  Mr.  Kolle, 
and  their  united  wishes  for  his  success  and  prosperity  in  his  new 
work.  Mr.  Kolle  joined  the  original  Ferranti  Company  in  1883, 
and  was  manager  of  the  Eastbourne  Electric  Lighting  Company 
from  1885  to  1888.  Since  rejoining  Mr.  Ferranti  in  18SS  Mr. 
Kolle  has  had  a  varied  experience  at  the  Grosvenor  and  Dept- 
ford  stations  of  the  London  Electric  Company,  and  in  the  central 
station  and  general  engineering  work  of  the  firm. 

Printim.  i  iii  hi;  Lighting. — The  new  punting  works  of  the 
Geraldine  Press  in  Whitefiiars-street,  Fleet-street,  London,  and 
the  block  of  offices  occupied  by'  Answers,  have  been  lighted  through- 
out by  electricity,  Mr.  E.  R.  Dolby  acting  as  consulting  engineer. 
A  compound-wound  direct-current  Crompton  dynamo,  driven  direct 
by  a  Belliss  engine,  supplies  current  for  about  270  lamps.  The 
lighting  is  extended  to  the  rotary  machines,  very  considerably 
facilitating  the  work.  It  frequently  happens  in  printing  that  the 
easy  manipulation  of  a  light  in  a  required  spot  will  save  consider- 
able time,  especially  in  rotary  working,  and  this  has  proved  to  be 
the  case  in  the  installation  under  review.  The  wiring  has  been 
carried  out  by  the  Electrical  and  General  Engineering  Company 
under  Mr.  Dolby's  supervision. 

Rhoxdha  Valley. — At  a  meeting  of  the  Ystradyfodwg  District 
Council  a  deputation  from  the  Rhondda  Valley  Chamber  of  Trade 
presented  a  proposal  to  light  the  public  buildings  and  streets  of 
the  district  by  electricity.  One  member  of  the  deputation  com- 
plained that  they  were  being  very  badly  treated  by  the  local  gas 
company.  He  had  been  charged  for  two  quarters'  gas,  although 
not  a  match  had  been  struck.  The  deputation  said  that  the 
Chamber  had  decided  to  offer  a  premium  of  £50  for  a  scheme  to 
light  the  valley  by  electricity,  but  before  doing  so  approached  the 
Council  with  a  view  to  their  taking  further  steps.  Gas  in  this 
district  is  4s.  3d.  per  thousand.  The  Chairman  of  the  Council 
assured  the  deputation  that  investigation  was  proceeding,  and  that 
they  might  rely  upon  the  Board  making  every  effort  to  supply  them 
with  electric  light  if  their  scheme  was  successful.  The  Council's 
meeting  concluded  with  an  instruction  to  the  Clerk  to  make  com- 
plaint to  the  gas  company  of  the  "  wretched  quality  of  the  gas.'' 

Sdnderland.  -The  public  electric  lighting  was  formally  in- 
augurated on  Wednesday  evening  by  the  Mayor.  About  20 
installations  are  now  completed. 

The  Telephone  Agitation.— At  a  meeting  of  the  Greenock 
Town  Council,  on  Tuesday,  a  motion  that  the  Town  Council  be 
recommended  to  support  the  Corporation  of  Glasgow  in  their 
representation  that  the  Government  should  assume  the  working  of 
the  telephones,  and,  if  the  Government  are  not  prepared  to  do 
this,  that  municipal  authorities  should,  in  all  cases  where  they  are 
willing  to  undertake  the  duty,  obtain  from  the  Government  the 
necessary  licences  to  supply  telephonic  communication  in  the  areas 
under  their  charge,  was  negatived  in  favour  of  a  motion  that 
telephonic  communication  throughout  the  country  should  be  left  to 
I  lie  administration  of  the  national  authorities. 

\\  ori  i  51  i:k. — The  City  Council,  in  considering  the  report  of  the 
Electricity  Committee,  endorsed  the  severe  criticisms  of  the  Com- 
mittee upon  the  charge  if  about  £5,000  for  extras  upon  the  con- 
struction of  the  generating  station  at  Powick.  In  reply  to  the 
complaint  that  the  City  Engineer  had  not  consulted  the  Committee 
on  the  subject,  Mr.  Caink  pointed  out  that  his  certificate  was 
in  the  natuie  of  an  award,  and  that  it  would  have  been  improper 
and  irregular  to  have  informed  either  of  the  contracting  parties 
before  the  certificates  were  signed  which  bound  them  both. 


COMPANIES'    MEETINGS     AND    REPORTS. 

Chelsea  Electricity  Supply  Company  (Limited). 

The  annual  ordinary  general  meeting  of  tin-  I  inmpany  was  held  a 
central  atation    Draycotl  place,  Chelsea  on  Tuesday,  under  the  presidency 
of  Mr.  .1.  frying  <  lourtenay. 

The  SECRETARY  (Mr.  S.  J.  Cluer)  having  read  the  notice  convening 
the  meeting. 

The  CHAIRMAN  said:  Gentlemen,  you  have  all  had  before  you  copies 
of  the  Directors'  report  an!  the  audited  account-  for  1894.  and  1  will 
therefore  presume  that  they  may  be  taken  as  read.     1  will  now  touch  upon 

the  principal  features,  and  give  any  further  elucidatii f  them  thai  may 

be  necessary.  I  think  that  any  difference  which  exists  between  the 
accounts  for  1893  and  those  for  1894  is  a  matter  on  which  the  share- 
holders are  to  be  congratulated,  (in  the  accounts  for  1895  a  dividend  of 
5  per  ceut.  was  paid  to  the  ordinary  shareh  .Iders  :  we  had  thei ['refer- 
ence capital.  As  a  result  of  the  business  done  in  1894  we  recommend  a 
dividend  of  6  per  cent,  on  the  Preference  capital,  and  5  per  ceut.  on  the 
Ordinary.  But  we  have  also  taken  care  to  consolidate  the  position  of  the 
Company  by  placing  £1,500  of  the  profits  to  the  renewals  and  depreciation 
fund,  and  extinguishing  the  preliminary  expense  account  by  writing  off 
£2,174.  3s.  This  result  has  been  attained  partly  by  a  reduction  on  all  the 
items  of  expenditure  relating  to  the  manufacture  of  the  electricity  :  it  is 
also  partly  due  to  increased  volume  of  business.  Although  we  have  had  to 
pay  a  larger  price  per  ton  for  coal  (an  average  of  9  per  ceut.  higher  than  in 
1893 },  the  coal  used  to  produce  each  unit  comes  out  at  a  lower  cost;  wages, 
stores,  and  maintenance  are  also  less.  This  is  very  satisfact  iry, 
are  sanguine  of  making  further  improvement  in  that  direction  ;  much 
credit  is  due  to  the  managing  engineer,  Mr.  Frank  King,  and  also  to  our 
resident  engineer,  Mr.  Percy  Still,  who  has  ably  seconded  him,  for  the 
persevering  manner  in  which  they  have  continuously  and  successfully 
woiked,  and  are  still  working,  at  the  problem  of  economy  in  production. 
The  capital  expenditure  in  1894  has  amounted  to  a  little  over  £20,000, 
and  the  heads  under  which  this  has  occurred  are  clearly  set  out  in  the 
Board  of  Trade  form.  The  building  operations  (£2,425)  have  taken  place 
chiefly  in  such  improvements  in  Cheyne-walk  station  as  will  enable  us  to 
take  advantage  of  the  best  arrangement  of  the  machinery,  and  in  the  con- 
struction of  a  new  and  commodious  substation  in  Pavilion-road  capable 
of  meeting  the  rapidly-growing  demand  of  the  northern  part  of  our  area. 
The  generating  plant  purchased  and  fixed  (£9,186)  has  been  mainly  for  the 
further  equipment  of  the  Cheyne-walk  station.  This  plant  is  now  in  full 
work,  and  the  advantages  of  having  the  latest  improvements  both  in  the 
design  and  in  the  arrangement  of  the  plaut  will  be  beneficially  felt  during 
the  current  year.  The  item  of  accumulators  and  transformer-  £3.018  is 
for  the  equipment  of  accumulators  at  Cheyne-walk  and  of  accumulators 
and  continuous-current  transformers  at  Pavilion-road  sub-station.  We 
have  found  the  accumulators  to  be  not  only  of  value  in  maintaining  a 
steady  and  untlickering  light,  but  also  productive  of  economy  by  reason 
of  their  being  able  to  supply  small  or  sudden  demands,  and  thus 
obviating  the  wasteful  working  of  the  engines  at  a  light  load. 
The  amount  of  £4,979  for  mains  is  for  extensions  arising  out  of  the 
increased  demand.  The  mains  laid  are  capable  of  taking  a  supply  for  a 
large  number  of  lamps  with  little  or  no  additional  expenditure  ;  and  as 
the  erectiou  of  new  buildings  as  leases  fall  in  is  likely  to  continue,  we  may 
hope  for  a  larger  return  on  the  capital  already  spent.  There  is  no  question 
that  an  important  element  to  be  considered  when  estimating  in  any  given 
residential  district  the  probable  annual  increase  of  lamps  is  :  What  is  the 
amount  of  rebuilding  actually  in  progress  or  in  view  i  No  company  has 
better  prospects  in  th's  respect  than  the  Chelsea,  as  in  no  part  of  the 
metropolis  are  more  important  alterations  and  improvements  in  progress 
than  in  its  district,  while  the  houses  are  mostly  wired  when  building. 
The  capital  expenditure  per  lamp  (£2.  9s.  4d. )  fixed  is,  I  think,  as  low  as 
that  of  any  other  company  iu  the  metropolis,  and  what  I  have  just 
mentioned  points  rather  to  our  retaining  that  advantage.  Duiing  the 
year,  as  I  have  said,  the  re-organieation  and  re-equipment  of  the  generating 
station  at  Cheyne-walk  have  been  steadily  proceeded  with.  A  substantial 
brick  chimney  shaft,  sufficient  for  all  the  requirements  of  this  statical,  has 
been  completed.  Five  boilers,  having  a  capacity  for  supplying  steam  for 
about  10,000  lamps,  have  been  erected  and  are  ready  for  work. 
There  are  also  installed  and  in  working  order  six  engines  and 
dynamos,  having  a  total  generating  capacity  of  200,003  watts,  \ 
storage  battery,  forming  an  efficient  stand-by,  and  enabling  the 
machinery  to  be  shut  down  about  sixteen  hours  a  day,  is  also  installed. 
The  premises  at  Cheyne-walk  will  be  able  to  contain  plant  sufficient,  when 
fully  equipped,  to  supply  the  needs  of  50,000  or  60,000  lamps.  The  new 
Pavilion-road  sub-station  has  a  battery  capable  of  discharging  at  60,000 
watts,  and  will  have,  when  fully  equipped,  continuous-current  transformer 
capacity  for  about  3,000  amperes.  It  will  then  be,  I  believe,  the  largest 
continuous-current  transformer  station  in  existence.  1  think  it  is  worthy 
of  remark  that  these  continuous-current  transformers  were  originally 
introduced  into  the  practical  work  of  public  electricity  supply  by  this 
Company,  and  they  were  manufactured  by  the  Electric  Construction 
Company.  Their-  working  has  given  absolute  satisfaction,  the 
repairs  being  very  slight.  Draycott-place  station  i>  full}  occupied  and 
continues  to  work  satisfactorily.  With  respect  to  'he  mains,  during  the 
year  Callender- Webber  i  isi  have  >een  laid  for  a  distance  of  over  4,250 
•id  have  a  capacity  for  accommodating  nearly  20,000  yai 
i"i,  the  cable  actually  drawn  in  being  over  17, C00  yards  in   length. 

moving  the  adopt i f  the  report  and  account?,  I  have  a  few  words 

on  the  matter  which  forn  i  of  our  business  to-day, 

the  resolution  to  authorise  an  extension  of  our  borrowing  powers. 

In  the  early  day-,  before  the  operations  ol  the  Company  wen-  ol  sufficient 

tide  to  command  financial  success,  and  at  a  time  when  the  public 
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looked  with  >ome  di  Irusl  al  what  was  then  an  entirely  new  field  of 
enterprise,  we  had  to  obtain  capital  ou  Bomewhat  onerous  terms.  The 
debentures  then  issued  carried  interesl  at  6  per  cent.,  and  it  was  not  an 
easy  matter  to  place  them  even  at  thai  rate,  £30.000  was,  h 
obtained  on  First  Mortgage  Debentures,  and  these  fall  due  in  September 
this  year.  A  short  time  afterwards  a  further  small  issue  of  £6,900  Sea  ml 
Debentures  was  made,  this  latter  class  being  redeemable  at  six  months' 
notice.  1  am  glad  to  say  that  the  present  condition  of  the  electric  lighting 
industry,  anil  our  own  vastly  improved  position,  enables  us  now  to  obtain 
capital  on  more  reasonable  terms.     1  now  move— 

'■  That  tin  report  of  tht  Directors  and  statement  oj 

:<•   before   thi    m     ■'.:■■.  '■■ .   md  thty  a  loptcd,  and   tin 

payment  of  a  dividend   of  G  per  cent,  on   tin    <"  ipitaland 

of  5  per  cent,  on   (/<<  Ordinary  shart  capital,  for  tit  ,  and  is 

le  n  by,  approved  payabU  forihioith." 

The  DEPUTY-CHAIRMAN  Major-Genera]  Webber,  C.B.  :  Ii  is  my 
pleasure  to  second  the  resolution  which  the  Chairman  has  just  laid  before 
the  meeting,  anil  I  would  ask  the  gentlemen  present  to  allow  me  to 
supplement  what  he  has  said  by  a  few  remarks.  A*  regards  the  new 
transformer  station  which  has  been  established  during  the  year  in  Pavilion- 
road,  Mr.  Courtenay  did  not  tell  you  that  not  only  will  it  be  the  largest 
station  of  that  kind  in  existence,  but  that  it  is  two  or  three  times  the  size 
of  the  former  one  there,  which  up  to  that  time  had  fully  supplied 
the  wants  of  that  neighbourhood.  Owing,  however,  to  the  extreme 
demands  on  us  at  the  north  cud  of  our  district,  it  was  imperatively 
necessary  to  construct  this  larger  station.  There  is  a  point  which 
Mr.  Courtenay  did  not  tell  you  about,  although  I  think  it  i-  a 
very  important  one — I  refer  to  the  discussions  which  are  always  arising 
regarding  the  relative  merits  of  the  alternating  and  continuous-current 
systems.  The  Chelsea  Company's  is  the  continuous-current  system,  and 
here  we  have  all  the  advantages  of  the  alternating  system  in  one  sense 
— that  our  transformer  station  is  more  than  a  mile  distant  from  the 
generating  point.  Tin'  cables  for  conducting  high-tension  continuous 
current  are  far  less  expensive  than  those  used  for  conducting  high-tension 
alternating  current  a  corresponding  distance,  and  in  these  respects  we  are 
quite  on  a  level  with  all  the  advantages  of  the  alternating  system,  while 
we  have  also  the  great  advantage —which  they,  too,  could  have,  but  not 
without  great  expense — of  the  power  of  storing  electricity  at  our  trans- 
former stations,  and  thus  relieving  our  generating  plant  during  daylight 
hours,  when  it  is  most  convenient  and  economical  to  do  so.  We  may 
also  congratulate  ourselves— although  we  must  not  boast  so  a-  to  let 
you  imagine  that  we  are  quite  out  of  the  wood — on  an  absence  of 
any  of  those  serious  explosions  that  have  taken  place  in  the  streets 
of  London.  The  investigation  going  on  as  to  their  cause  has  shown 
il  was  shown  at  a  meeting  yesterday  of  very  scientific  men  who  consulted 
nn  the  subject   -that    the*  ms  may  arise  out  of  spontaneous  com- 

busti f  metallic  sodium,  which  comes  into  existence  in  the  street  boxes 

through  the  electrolytic  action  caused  by  some  deak  in  the  cables  passing 
through  the  chlorate  of  sodium  that  cxi-ts,  and  is  supposed  to  exude 
from  surrounding  brickwork,  or  from  (he  surroundings  of  the  cables.  Jn 
our  case  their  surroundings  are  made  of  casing  of  bitumen  concrete,  which 
contains  no  chlorate  of  a  idium,  and  although  we  have  bricks  in  our  boxes, 
it  is  very  probable  that  any  of  those  substances  thai  would  cause  spon- 
taneous combustion  would  not  approach  the  conductors.  There  is  no 
doubt  that  gas  is  the  firsl  offender,  but  whether  its  igniti 
tic-  cause  already  mentioned,  or  from  a  spark  in  the  electricity,  i-  not  vet 
certain,     i   may      •  ■    that  we  are  on  excellent  terms  with  our  neie 

Sa    Company,  in  this  district.      Whenever  there  is  an  escape  I 

am  told  by  Mr.  Still  thai  thej  D  ].  more- 

M  i  -ores  me 

that    -o  far  ton  |       to  then  revenue,  we  are  a  cause  of 

I  have  notion  -    I,,,.  t0  - ,,i 

the  proposal  which  has  been  laid  bet,,-  you  bj  oui  I  lhairman. 

The  CHAIRMAN,  in  answei   to  Mr.  Andrew,    tated  that  they  had  nol 
hoard  of  any  lamp  having  been  given  up  after  it   ha  1  been  u  ed.     They 
.       Mr  then  put    tb, 

eed  t  i. 
Dh-ci  tors     Major-Gen.  Webb  G 

were  re  elected,  greal   rej  rel   being  in.  idi 

Chairman   aid    Mi     Mole,,,  al    the   death    ol    Sir  Geo]         I.      Pri 

i  ii'-  lo     vlicb  the  '  lompany  had  thus  sustained. 
The  audil  >i      Me  erc  also  re-elected. 

The  HI  human  the,,  proposed  tie-  folk  :,  ;_ 

provitled  the 

l 

I 

I 
The  C  male  provision  for  the  del 

1  i  £6,900) 

off  this 
mired  to 

11    : 


The  resolution  was  unanimouslj  agreed  to. 

On  the  motion  of  Sir  I  >.  < PER,  seconded  by  Mr.ANDREW,a  cordial 

vote  of  thanks  was  passed  to  the  Chairman,  Directors,  and  officei  ol  the 
Company,  and  the  proceedings  then  terminated. 


Cambridge  Electric  Supply  Company  (Limited). 

The  third  annual  general  meeting  of  this  Company  was  held  at  the 
offices,  Thompsons  Inie.  Cambridge,  last  week.     Mr.D.  Munsey  presided. 

In  moving  the  adoption  of  the  report  the  CHAIRMAN  said  he  would 
first  call  their  attention  to  the  capital  which  had  been  raised  by  shares.  In 
the  year  1893  they  issued  2,775  shares,  which  gave  them  a  capital  of 
£22,200  ;  last  year  they  issued  807  shares,  which  added  to  their  capital 
£6,456  ;  and  this  year  they  had  had  applications  for  450  shares,  making 
their  total  share  capital  £32.256.  With  regard  to  their  Debenture  Stock, 
in  1893  it  stood  at  £7.000,  in  1894.  £4.000,  and  to-day  it  was  £400  only. 
They  only  owed  £400  on  Debenture  Stuck  :  they  had  a  balance  at  the 
bank  of  £500.  so  practically  they  were  £100  to  the  good.  For  the  greater  part 
of  the  past  year  they  had  paid  only  4  per  cent,  interest  on  their  Debenture 
Stock.  Only  cue  company  in  the  Kingdom,  as  far  as  he  knew,  paid  only  4  per 
cent,  on  Debenture  Stock,  and  that  was  the  St.  James'  and  Pall  Mall 
Company,  London,  all  the  others  paying  from  4J  to  6  per  cent.  The 
number  of  consumers  of  current,  had  increased  from  176  to  263,  and  the 
number  of  units  sold  had  been  about  44  per  cent,  more  than  in  1893, 
which  had  only  cost  an  extra  5  per  cent,  in  the  working  expenses.  The 
number  of  lamps  hail  increased  about  29  per  cent.,  and  there  was  a  good 
of  a  further  increase  during  the  present  year.  The  Directors 
were  fully  aware  that  the  day  load  was  very  small,  and  they  had  decided 
to  put  down  a  small  machine,  and  they  anticipated  a  great  saving,  which 
would  soon  pay  the  extra  expense  the}-  were  put  to  and  give  them  a  very 
good  return.  They  had  also  decided  to  put  down  a  new  boiler.  That 
they  felt  to  be  necessary  to  carry  on  the  work  of  the  Company  with 
safety  cud  success.  The  Directors  were  glad  they  could  see  their  way  to 
advise  the  payment  of  a  dividend  of  2A  per  cent. 

A  SHAREHOLDER  asked  whether  the  Directors  proposed  to  have  a 
reserve  fund.  He  thought  all  electric  light  companies,  as  well  as  other 
companies,  had  a  reserve  fund. 

The  CHAIRMAN  said  they  must  bear  in  mind  that  theirs  was  a  young 
company,  and  they  thought  from  information  they  possessed  that  they 
would  be  able  at  the  end  of  thisyear  not  only  to  declare  a  better  dividend. 
but  also  to  lay  something  by  to  form  that  fund. 

The  report  having  been  adopted,  the  Hon.  C  A.  PARSl  INS  Managing 
Director!  said  they  had  just  turned  the  corner  and  were  commencing  to 
make  good  profits.  Looking  at  the  state  of  their  finances,  he  did  not  see 
up  to  the  present  they  ought  to  put  money  by  for  reserve  or  for  depi  ei  i.i- 
tion.  All  the  machinery  was  new,  and  they  thought  they  were  justified  ill 
paying  a  dividend  nearly  equivalent  to  the  earnings  of  the  t  lompany  during 
the  year.     He  proposed  the  payment  of  the  2.V  per  cent,  dividend. 

Dr.  LATHAM  seconded,  and  said  he  thought  the  Company  was  to  be 
congratulated  upon  its  success.  The  dividend  might  be  small,  but  con- 
sidering the  age  of  the  Company  he  thought  it  was  a  very  good  one. 

The  motion  was  agreed  to,  and  the  retiring  Directors  re-elected.  £100 
was  voted  for  Directors'  remuneration,  and  after  a  vote  of  thanks  to  the 
staff  the  proceedings  terminated. 


Hove  Electric  Lighting-  Company  (Limited). 

The  third  annual  general  meeting  of  this  Company  will  take  place  at 
Cannon-streel  Hotel,  London.  E.C.,  on  Tuesday  next,  at  three  o'clock, 
when  the  Directors'  report  will  be   presented.     The  statement  ofaei 

the  reporl  show,   th.it    the  total  share  capital  paid  up  is 
£22,255,  with  L'255  in  arrear.     The  loan  capital     comprising  £10,000  of 

loan  and  £12. 500  debenture,-)  amounts  to  £22,500.    The  I 
for  the  year  shows  a  balance  profit  of  £1,243.  0s.  5d.,  against  £77.  5s.  8d.  for 
1893.     The   Company    have  sold    107,218  units   of   current    for   private 
and   public  lichiitiL',  rental  of  meters.  &c.,  and  installations  have 
realised  £339.  4s.  4d.,  against  £214.  9s.  3d.  for  1893. 

The  reporl  states  thai  the  progress  of  the  Company  continues  in  every 

way  satisfactory  :  the  supply  of  current  t"  consumers  has  been  carried  on 

i     i    -ingle  hitch:    whilst   the    machinery,   batteries,   and   mains 

i  and  laid  by  Messrs.  Crompton  and  Co.  have  given  perfect  satis 

:       tic     Board    during    the    whole  year.     Thi  if    lamps 

attached    to    thi  incri  tsed    from   the  equivalent  of 

6,915  8-c.p.  lamps  at  the  dak  porl   to  16,473 al  the  present 

hilsl    the  number  of  consume!  ed   from   105  to  233. 

The  .-.ii.  £1,265.  18s.  10d.  during 

c  to  £3,508.  6s.  9d.   for   LI  i  ducting 

£663.  17-.  lid.   for   inter  md    debentures,  a  net 

of   £679.  8i 
i  i  1   2s.  8d.  at  clo-o  oi   1893.     In 
I      10   5s.  2d.  thus  available  lor  division,  the   Di 
propo  e  i-  v,  i  lie  ofl  1  o''  tic,-  di\  idend 

ai  upon  the  Ordinary 

>       i  rry   the 

i  the  public  in 

;   were  readilj  subscribed;  but   th<  nol    -■■  taken, 

and  in  ipital  is  required  to  discharge  the  bankers' 

i!i  ■■[    i  he 

additional   machinery,  which  the   Diri  uired    t" 

uppw  exl    autumn.     The   Directors   invite 

ci  1 1),    l,.o  eholdei  ,     Mr.  John  v\  ill  ■  I  his  seal 

ed  the  Directors  do  nol   propose  to  fill  up  the  \ 
Mr.  Harold   L  Hoare  rotin     by  rotation,  and  offei    himself  for  re-eli 
•i.i   Mi     Uoborl   Paj  in     I   '    I  luditoi   of  the  i  lompau 
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NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 


GENERAL  ELECTRIC  TRAMWAYS  COMPANY  LIMITED  This  Com 
panj  ■•  '     iruary  28tl>.  with  a  capital  of  L'50.000,  iu  £1 

shares,  to  acquire  traniwaj   ,  tramway  i   m  e    ions    A.cts  o£   Parliameut,  or 
Provisional  Orders  for  the  construction  of  tramways  or  tramway  plant, 

ular  to  acquire  certain  interests  in  tramways  at  tfartle] 1 

and  Wei    Hart!  in  the  county  of  Durham,  to  con  trucl  tramways  to 

lie  operated  by  electric,  horse,  steam,  cable,  or  other  power,  I"  manufac- 
ture tramway  plant  and  appurl  i  invert  tramways  operated  by 
one  kind  of  power  into  tramways  operated  bj  some  other  power,  to  carrj 
.Hi  the  business  of  and  dealers  in  machinery,  materials,  stoics,  appliances 
and  apparatus  of  every  description  applicable  fororin  connection  with  the 
supply  or  use  "f  electricity  or  magnetism  for  any  purpose,  and  to  generate, 
accumulate,  distribute  and  supply  electricity  or  electric,  magnetic,  or 
other  force.  The  subscribers  with  one  share  share  each  are:  Sir  Daniel 
Bart.,  James  \V.   Barclay,  Philip  I'.    Beachcroft,   Sir    Henry  C. 

Ml ,  ('.I.I*...  .1.    Irving   Courtenay,  James   Pender,  .1.1'.,  Alexander    B. 

Blackburn,    M.Inst.C.E,     The   firsl    Directors   are   to   be   appointed    by 
the  signatories. 

DIRECT  UNITED  STATES  CABLE  COMPANY  (LIMITED).— The  annual 
return  of  this  Company,  made  up  to  February  8th,  lias  been  tiled.  The 
nominal  .capital  is  I' 1 ,300,000,  in  £20  shares,  and  60,710  of  these  have  ben 
taken  up, and  all  have  been  issued  as  fully  paid. 

EUROPE  AND  AZORES  TELEG3APH  COMPANY  (LIMITED).— The  annual 
return  of  this  Company,  made  up  to  December  27th,  has  Keen  filed, 
16,7C0  shares  have  been  taken  up,  out  of  a  capital  of  L'-00,000iu  £10 
shares.  Of  these  5,568  have  been  issued  as  fully-paid  to  the  Telegraph 
Construction  and  Maintenance  Company  (Limited).  The  full  amount  on 
the  remainder  of  the  shares  (£111,320)  has  been  paid. 

JULIUS  SAX  AND  CO.  (LIMITED).— The  annual  return  of  this  under- 
taking, made  up  to  January  3rd.  has  been  tile  I.  The  whole  nominal 
capital  of  £20,0^0,  in  £10  shares,  has  been  taken  up,  and,  with  the 
exception  of  seven  shares,  has  been  issued  as  fully  paid.  No  amounts 
have  b»en  rec  lived  in  c  mnection  with  the  signatories'  shares. 


CITY    NOTES. 


BARCELONA  TRAMWAYS  COMPANY  i' LIMITED'.  -Un  ler  the  presidency 
oi  Mi.  E.  M.  Pnderdown,  Q.C.,  a  meeting  of  the  shareholders  in  this 
Company  was  held  at  Winchester  House,  London,  "ii  Wednesday,  at  which 
the  (  hairinan  referred  to  the  important  question  of  the  introduction  of 
electricity  to  their  line?  of  tramways.  He  referred  to  the  paragraph  in 
the  Directors'  report,  which  stated  that  the  Directors  having  become 
aware  of  the  advantages  both  to  companies  and  the  public  to  be  derived 
from  the  substitution  of  electric  for  animal  traction,  are  taking  steps 
towards  obtaining  powers  to  adopt  electricity  as  motive  power,  and  during 
the  intervening  period  before  finally  obtaining  the  necesstry  permission, 
he  stated  that  the  Directors  were  diligently  inquiring  into  the  respective 
merits  of  the  various  systems  now  in  use.  They  had  studied  with  great 
attention  the  electric  system,  had  seen  it  at  work  on  the  Continent 
and  in  America,  and  were  convinced  that  the  adoption  of  electric 
traction  would  be  of  great  advantage  to  them.  At  the  same  time, 
before  liually  deciding  up  in  the  matter,  they  had  to  take  great  care  that 
the  conditions  under  which  they  worked  would  not  be  made  in  any  way 
onerous  to  them.  They  hid  between  17  and  18  miles  of  line  at  work,  and 
if  they  could  save  anything  like  a  large  percentage  in  their  working 
expenses  they  were  i|uile  safe  in  adopting  the  electric  system.  Such  a 
saving  in  working  expenses  was  not  likely  to  require  any  serious  modifica- 
tion of  their  fares,  as  these  were  most  moderate.  The  C  impany  have  at 
present  800  mules,  which  arc  worked  to  their  full  power.  The  train. 
receipts  for  the  year  1891  were  £70,087.  The  number  of  passengers 
carried  was  17,392,276 

BRAZILIAN  SUBMARINE  TELEGRAPH  COMPANY  LIMITED.— The 
Directors  of  this  I '  ompany  have  declared  an  interim  dividend  of  3s.  per 
share,  equal  to  6  per  cent,  per  annum,  for  the  quarter  ended  December  31st 
la-t.  The  transfer  books  of  the  Company,  will  be  closed  from  the  15th 
to  the  21st  instant  inclusive. 

BRUSH  ELECTRICAL  ENGINEERING  COMPANY  (LIMITED).— The 
ra  of  this  Company  have  declared  an  interim  dividend  for  the  six 
m  ao  lis  ended  I  tecember  31st  last,  at  the  rate  of  5  ]»cr  cent,  per  annum  on 
the  Ordinary  shares  of  theCompany.  Half-yearly  interest  is  also  declared 
on  the  Six  per  Cent.  Preference  shares  of  the  Company.  The  dividends 
are  payable  on  the  18th  inst.,  and  the  transfer  books  of  the  Company 
will  be  closed  till  the  morning  of  the  20th  inst. 

CITY   AND    SOUTH    LONDON    RAILWAY    COMPANY    fLIMITED).— The 

traffic  returns  of   this  Company   for   the  week   ended   March   3rd    were 

£950,  as   against  £934  iu   the   corresponding  period   of  1894,   bein 

increase  of  £19.    The  total  receipts  for  the  half-year  amount  to  £8,940, 

inst  £8,544  for  the  corresponding  period  of  1891,  an  increaseof  £396. 

COMMERCIAL    CABLE    COMPANY.  — At    the    annual    meeting    of     this 
.  held  in  No -,s-  York  on  Tuesday,  ace  >unts  were  presented    ! 
Linings  in  1894  of  $1,773,434, and  working  ex]  ■ 

'    :.912  and   $21,604   less  than  iu  the  |  After 

deducting  the  dividends   ps   I    i tinting  to  7   per  cent.,  5310,438  was 

tarried  to  the  reserve  fund.     The  regular  lend  of  1|  per 

cent,  is  i  Eei  booke  will  be 

i  lo  ed  from  2.30  p.m.,  21   I   Man  b  to  2nd  April. 

CUBA  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED  i.      Tin    I 
traffic  receipt    of  this  Company  for  the  month  of  February  are  £4, 000,  as 
red  with  £3,639  in  thi ponding  month  of  last  yean 


DIRECT  SPANISH  TELEGRAPH  COMPANY  (LIMITED).     The  <    timated 
traffic  receipts  for  the  month  of   February,  1895,  amounted  to  £1,690,  as 
i  £1.698  iu  the  corresponding  period  of  lasl  ye  ur. 

EASTERN  EXTENSION,  AUSTRALASIA  AND  CHINA  TELEGRAPH  COM- 
PANY LIMITED  ,     The  traffic  receipts  of  thi    l  lompanj  for  the  month  of 

February,  1895,  amounted  to  £34,213,  and  to  £35,187  in  the. .-ponding 

period  of  1894. 

EASTERN  TELEGRAPH  COMPANY  (LIHITBD).— This  Company's  traffic 
For  the  month  of  February,  1895  amounted  to  £62,342,  as  against 
£54,904  in  the  corresponding  period  lasl  year,  oi  an  increase  of  £7,438. 

EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COMPANY  (LIMITED1. 
— The  !  lirectors  of  this  Company  aim  mncc  the  payment,  on  account  of  the 
dividend  of  the  current  year,  al    the  rate  of  5  per  cent,  per  annum,  less 

i i  tax,  on  the  "A"  shares  of  the  C pan  v.  tor  the  half-year  ended 

December  31st  last.  This  will  work  oul  as  follows:  On  the  89.261 
Oi  linaiy  hares,  £3  paid.  Is.  6d.  per  -hare;  on  the  5.0C0  shares.  £5  paid. 
allotted  to  the  Edisou  Electric  Light  Company  (Limited),  2s.  6d.  per 
.share;  on  the  12,139  shares,  £5  paid,  allotted  to  the  Swan  United  Eli  ri 
Light  Company  (Limited),  2s.  6d.  per  share,  les  income  I  i\.  Dividend 
warrants  will  be  issued  on  the  20th  instant. 

EVERSHED  AND  VIGNOLES  i  LIMITED).— We  are  asked  to  state,  in 
connection  with  the  recent  formation  of  this  Company,  that  letter  ol 
allotment  and  regret  have  been  posted. 

GREAT  NORTHERN  TELEGRAPH  COMPANY.— The  traffic  returns  of 
this  Company  for  the  month  of  February,  1895,  amount  to  £21.200.  In 
the  corresponding  months  of  1893  and  1894,  the  amounts  were  £41,200 
and  L'41,000  respectively.  Total  receipts  from  January  1  to  February  28, 
1895,  £44.400. 

HOBART  ELECTRIC  TRAMWAY  COMPANY  (LIMITED).— A  meeting  of 
the  holders  of  the  Second  Mortgage  Debentures  of  this  Company  will  be 
held  at  College  Hill  Chambers,  College  Hill,  London,  E.C.,  on  Wednesday, 
at  2:20  p.m.,  for  the  purpose  of  considering  and  passing  a  resolution 
authorising  the  Company  to  charge  the  property  included  in  the  Trust 
1 1-  :d.  -e  in  ing  the  First  and  Second  Mortgage  Debentures  of  the  Company 
with  £5.000,  further  Mortgage  Debentures  ranking  with  the  present 
Second  Mortgage.  Previous  to  this  meeting  an  extraordinary  general 
meeting  of  the  Company  will  be  held  at  the  same  place,  when  the 
following  resolution  will  be  proposed  : — ''That  inasmuch  as  the  amounts 
of  the  £30,000  First  Mortgage  Debentures  and  the  £15.000  Second 
Mortgage  Debentures,  issued  by  the  Company,  are  together  equal   to  the 

i linal  amount  of  the  share  capital  of  the  Company  issued,  thi  I  Hrectors 

be,  and  they  are  hereby,  authorised  pursuant  to  Article  194  of  the  Articles 
of  Association  of  the  Company,  to  create  and  issue  £5,000  further 
Mortgage  Debentures,  ranking  pari  passu  with  the  existing  Second 
Moit -age  Debentures  of  the  Company,  or  subject  thereto,  and  to  the  First 
Debentures  of  the  Company,  as  the  Directors  think  tit." 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  3rd  inst.  amounted  to  £934,  against,  in 
the  corresponding  week  of  last  year,  £635. 

MERSEY  RAILWAY  COMPANY.— At  a  meeting  of  this  Company,  held 
on  Wednesday.  Mr.  A.  G.  Hatching,  who  presided,  said  that  from  letters 
received  by  the  Directors  it  was  evident  that  there  was  a  widespread  belief 
that  they  had  absolutely  determined  to  employ  electricity  as  motive 
power  for  their  railway  ;  but  this  was  not  so,  as  no  decision  had  been 
come  to  in  the  matter.  Some  of  the  Directors  were  strongly  in  favour 
of  this  step  being  taken,  and  they  had  that  day  received  a  report  from 
two  eminent  engineers  on  the  subject.  Personally,  all  he  required  was 
to  l  >  -hown  that  their  working  expenses  would  be  materially  reduced 
by  adopting  electricity.  A  shareholder  said  it  had  always  been  the 
intention  of  the  Company  to  run  through  trains  with  the  great  railways 
at  each  end  of  the  tunnel — he  understood  that  the  adoption  of  electricity 
as  their  motive  power  would  prevent  this  idea  being  carried  out.  The 
meeting  was  too  busily  engaged  discussing  questions  of  ways  and  means 
and  the  important  decision  of  Mr.  Justice  Stirling  as  to  the  priority  of  the 
Company's  Debenture  stock  to  discuss  the  introduction  of  electricity.  The 
question  will  doubtless  have  more  attention  given  to  it  at  an  early  date. 

NORTHAMPTON  ELECTRIC  LIGHT  AND  POWER  COMPANY  LIMITED). 
— The  annual  meeting  of  this  Company  was  held  last  week,  when 
Councillor  W.  Tomes  (the  Mayor)  presided.  A  brief  statement  was  made 
by  the  Chairman,  and  after  the  re-election  of  the  retiring  Directors,  a 
resolution  was  passed  for  payment  of  a  dividend  on  the  Preference 
shares. 

REDUCTION  OF  CAPITAL.— A  petition  has  been  presented  to  the  High 
Court  of  Justice  for  confirming  a  resolution  of  the  shareholders  of  the 
British  FJectro-Chemical  Agency  (Limited)  for  reducing  the  capital  of  the 

C pany   from   £75,000   to  £50,000.     A  list  of  the  persons  admitted  to 

have  been  creditor-  of  the  Company  on  February  1st  may  be  inspected  at 
the  offices  of  the  Company,  t^ueen-street  Chambers,  Queen-street,  London, 
la'  on  payment  of  1-.  Messrs.  Spreat  and  Bullivant,  of  27,  Nicholas- 
lane,  E.< '     in  itors  f or  I  be  I  !  i  tpany, 

A.  AND  J.  STEWART  AND  CLYDESDALE  (LIMITED).— A  dividend  at 
the  rate  of  SI  per  cent,  per  annum  for  the  half-year  ended  December  31st 
i:  been  declan  I  >■■■  the  Directors  of  this  Company,  £10,000  being  placed 
to  depreciation,  and  £4,490  carried  forward. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— 
This  Company's  traffic  receipt-  for  the  week  ended  March  1st,  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  London 
Platin  .  Brazilian  Telegraph  I  lompany  (Limited),  were  £3.073. 

WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY  (LIMITED  .  -The 
traffic  receipts  oi  this  Company  for  the  two  weeks  ended  February  28th 
weie  i;i  925,  a  compared  with  £2,333  for  the  com  sponding  period  of  last 
year. 
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COMPANIES'        SHARE        LIST. 


Amount 

Last 

op 

divi- 

Share 

dend. 

£1,012,850 

Stock 

14  0 

£8,933,660 

Stock 

28  0 

£2,933,660 

Stock 

6/0 

£181,600 

103 

*% 

130,000 

£10 

3/0 

£75.000 

£103 

by.     ' 

10,O00,0U0 

$100 

n 

16,000 

10 

8/0 

6.0C0 

10 

102 

1-2,931 

6 

1/8 

6,000 

5 

10% 

£30,000 

Stock 

w 

60,710 

20 

2/0 

400,000 

10 

2/6 

70,000 

10 

6% 

£1,297,837 

Sto  k 

4% 

£102,100 

100 

6"< 

250,000 

10 

2/8 

£320.000 

Stock 

*% 

£62,700 

100 

6% 

£95,100 
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TELECRAPHS. 

Anglo- American    

Preferred  

Deferred    

•  4,fricin  Direct  Teleg.  4%  Deb.  (Rf  g.  &  Bearer) 

Brazilian  Submarine  

5perCent.  Binds  (2nd  Series,  1903)   .... 

Commercial  Cable  Capital  Stock    

Cuba  Submarine   

Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Preference  111  per  Cent 

4)      Debentures  .  .f  CiO  each 

Di>  ect  United  states  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    

Do.      5  per  Cent.  Debeutuies,  1899 

Eastern  Extension   . .   

4  per  Cent.  Debenture  Stock 

6  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900  . . 

•Eastern  aud  S.  African  6  p  Cent.  Mor.  Deb.,  1900 
iX  Mortgage  Debentures,  19119  (regd.)  . 

i%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

5  per  Cent.  Debentures,  1SS3  issue 

Indo-European  

London  Platino- Brazilian     

6  per  Cent   Debentures   xd 

♦Pacific  European  Tel.4%  Guar. Debs. "Red"  1942 

Reuter's  

'Submarine  Cables  Trust  0  per  Cent 

West  African  Telegraph    

*  Do.      5  per  Cent.  Debentures  (red.) xl 

West  Coast  of  America 

8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

6  per  Cent.  1st  Preference     

6  per  Cent.  2nd  Preference    

5  percent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

5  per  Cent.  Cumulative  Preferred  _ 

5  per  Cent.  Deferred 

6  per  Cent.  Debs.,  Series  "  A  "  1910    . . 
eZ  Mort.  Debs.,  Series  "  B"  1910 

•Western  Union  ~:i  1st  Mort.  (Building)  Bonds  ... 
6  per  Cent.  Sterling  Bonds  (red.) xd 


TELEPHONES. 

Chili  Telephone  (fully  paid)  

Consolidated  Telephone  Const.  &  Maintenance 

Oriental  Telephone  and  Electric  (fully  paid) 

National -. 

Do.      6  per  Cent.  Cumulative  1st  Pref.      .. 

Do.      6Z  Cumulative  2nd  I'ref.  (fully  paid) 

Do.      6%  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  41'4  (red.)  

United  River  Plate 

6  per  Cent.  Debenture  Stock  (red.). . 


ELECTRICITY  SUPPLY  COMPANIES. 
City  of  London  Electric  Lighting  (fully  paid)      x  1 

6%  Cumulative  Pref.   fully  paid) xd 

benture  stuck  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      5  per  Cent.  H'-bentures,  1900 

flou-e-to-llouse  Electric   

Kensington  &  Enlghtsbridge  El.  Light  (fully  paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid} 

London  Electric  Supply „ 

Metropolitan  Electric  Supply  (fully  paid)  

')  i,     4i     Debs 

totting  Hill  Electric     xd 

St.  .lames  and  Pall  Mall 

DO.       7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)  


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
!  I  :al  En  rlneering 

Do.       6  per  lent.  Tret    \.ni  Cumulative   

*     Do.     4$  i"  i  (    ol    Debi  atures x 

Crompton  and  Co.,  7  per  Cent.  Cumulative  Pref. 

Edison  and  Sunn  I 'idled   

I  ')  (CI  paid)  . 

El<  oti  Ic  '  on  iti  uctlon     

Do.      *  pet  Cent  Comul  ii  Ive    Pre! 

. . ..  _ 

paid)   

Do.      i- 

International  Okonite  Ordinary 
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Do, 

dinar;  (£3  15s.  paid). 
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NOTES. 

The  names  of  the  members  who  are  to  decide  as  to  the 
adequacy  or  inadequacy  of  the  telephone  service  of  Great 
Britain  and  Ireland  will  be  found  in  another  column ;  it 
cannot  be  said  that  they  inspire  much  confidence.  The 
majority  of  this  parliamentary  jury  have,  at  %one  time  or  the 
other,  conspicuously  shown  not  merely  their  ignorance  of 
fundamental  facts  connected  with  telephony  generally,  but  of 
those  connected  with  the  very  case  they  were  discoursing  about. 
However,  as  we  remarked  last  week,  if  the  members  of  the 
Committee  thereby  learn  the  elements  of  telephony,  this 
belated  agitation  will  not  have  been  in  vain. 


Pursued  by  no  less  a  personage  than  Her  Gracious  Majesty's 
Attorney- General,  it  is  not  perhaps  surprising  that  the  St. 
James's  Company  entered  on  Tuesday  last  into  the  following 
formidable  undertaking.  It  was  agreed  that  if,  in  the  opinion 
of  an  engineer  to  be  appointed  by  the  Board  of  Trade,  or  by 
agreement,  the  works  in  Mason's-yard  now  caused,  or  should 
hereafter  cause,  any  nuisance  by  vibration  or  noise,  or  by 
permitting  to  escape  from  the  chimney  shaft  of  the  works 
black  smoke,  soot,  asbes,  or  dust,  or  effluvia  offensive  and 
injurious  to  bealth,  or  by  discharging  into  the  sewers  of  the 
Vestry  hot  water  or  steam ;  the  defendants  would  forthwith, 
at  their  own  expense,  make  and  execute  all  such  works 
necessary  for  remedying  the  nuisance  as  the  engineer  should 
direct.  Perhaps  also  the  fact  that  the  Carnaby-street  station 
can  alone  almost  take  the  entire  load  may  have  had 
something  to  do  with  this  sudden  surrender  at  discretion. 
No  one  who  has  not  town  nerves,  and  a  residence  in  close 
proximity  to  a  central  station,  should  dogmatise  overmuch  on 
the  reality,  or  otherwise,  of  the  nuisance  said  to  be  caused  by 
the  working  of  a  modern  central  station.  At  the  same  time, 
so  far  as  own  casual  experience  goes,  so  unobtrusive  to  nose, 
ear,  and  sight  are  most  London  generating  stations,  that  the 
difficulty  is  to  detect  them.  "Whether  the  dead-set  made 
against  one  or  two  stations  is  due  to  the  peculiarly  vibratory 
nature  of  the  subsoil,  to  defects  of  design  or  mechanical 
engineering,  or  to  the  exceeding  selectness  of  the  surrounding 
householders,  is  a  matter  of  some  little  doubt.  One  tin 
))iv  rate,  stands  out  clearly:  that  alternate-cm  <  D 
unless  exceedingly  "eccentric,"  have  no  special  exemption 
from  legal  indictments.  Deptford  may  after  all  justify  its 
founders. 


The  long  controversy  upon  "  Labour-saving  Apparatus  as 
an  Instrument  of  Education,"  which  has  been  carried  on  in 
our  Correspondence  columns,  receives  a  remarkable  addition 
this  week  from  the  pen  of  M.  Coenu,  who  may  fitly  be  taken 
to  represent  French  physical  science.  He  begins  by  calling 
attention  to  the  number  of  independent  questions  which  have 
been  successively  raised  during  this  discussion,  and,  if  for  no 
other  reason,  the  time  has  now  come  when  it  must  be  brought 
to  a  close,  and  we  hope  that  Prof.  Ayrton  will  conclude  it  by 
a  reply. 

Messrs.  Doulton  and  Co.'s  statement  in  our  Correspon- 
dence columns  last  week,  that  experience  with  glass  insulators 
in  connection  with  bare  copper  mains  has  led  to  their  use 
being  discontinued,  in  certain  instances,  is  confirmed  by 
information  which  we  have  received  in  reply  to  inquiries  from 
the  Kensington  and  Knightsbridge  Company ;  but  the  cause 
of  the  difficulty  which  has  arisen  is  not  at  all  clear.  The 
positive  and  the  middle  conductor  quickly  dry  off  any  dampness, 
and  the  insulation  resistance  of  the  glass  insulators  is  good. 
But  on  the  negative  side  this  drying  off  does  not  occur,  or 
occurs  to  so  small  an  extent  that  where  the  concrete  sweats, 
owing  to  moisture  of  the  surrounding  soil,  or  to  other  local  con- 
ditions, the  condensation  which  is  facilitated,  and  perhaps  to 
some  extent  induced,  by  the  so-called  hygroscopic  nature  of  the 
surface  of  the  glass,  may  exceed  the  dissipation  ;  and  it  is  found 
that  low  insulation  results.  This  selective  action  is  not,  as  we 
have  already  remarked,  very  clear.  The  sealing  up  of  a  fault 
on  a  telegraph  cable  is,  of  course,  due  to  the  formation  of 
insoluble  salts,  but  no  corrosion  worth  mentioning  is  found 
in  the  present  case.  When  the  earthing  of  the  middle 
conductor  was  advocated,  some  years  ago,  the  reply  by 
experienced  engineers  was  :  We  can  get  good  insulation  on 
the  positive  and  middle;  they  mend  themselves  up,  but  the 
negative  will  earth  itself  if  it  can,  and  won't  mend.  It 
seems  possible  that  there  may  be  a  surface  tension  effect, 
as  in  the  Lipmann  electrometer,  which  causes  the  Jil 
moisture  near  the  positive  to  retract. 


A   curious  experiment   of   Lord   Armstrong,    which    onh 
correlation  to  be  admitted  into  some  branch  of  electrical 
science,  maj  in  connection  with 

Two  glasses   full  of  water  are  placed  nearly  touching,  and  a 
wetted  cotton  thread  forms  a  cormectii  ful  induction 

coil  is  arranged  with  a  spark-gap,  allowing  only  the  "break" 
spark  to  pass.     If  the  wati  tly  pure  and  clean  it  will 
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rapidly  travel  across  the  thread  connection  with  the  current, 
while  the  thread  will  move  in  the  opposite  direction. 


It  is  possible  that  the  rapid  rise  of  insulation  resistance 
between  two  conductors,  when  supported  on  glass  or  stoneware 
or  glazed  pottery,  is  not  due  to  electrolysis  of  the  moisture,  or 
to  its  dissipation  by  heat,  so  much  as  to  this  unexplained  with- 
drawal from  the  positive,  and  that  this  increase  of  resistance 
may  indeed  be  unaccompanied  by  any  material  rise  of  insulation 
between  the  negative  and  the  earth.  A  very  interesting  Paper 
on  stoneware  for  chemical  purposes  was  read  before  the 
Society  of  Chemical  Industry  some  years  ago,  and  the  author, 
whose  name  we  forget,  but  who  was  of  course  a  manufacturer, 
made  some  useful  remarks  upon  practicable  and  impracticable 
forms  and  uses  of  stoneware.  A  good  Paper  on  insulators- 
glass,  stoneware,  pottery,  and  the  popular  but  sometimes  very 
unsatisfactory  white  "  china,"  commonly  miscalled  porcelain 
— would  be  very  interesting.  Cannot  the  Institution  of 
Electrical  Engineers  beat  up  a  competent  author  for  such 
a  Paper '? 

"  Diamond,"  Sir  Isaac  Newton's  little  dog,  won  for  itself 
undying  notoriety  in  the  annals  of  science,  and  shall  not  that 
Chicago  nigger  achieve  not  only  notoriety  but  fame,  who 
burned  Prof.  Ayeton's  Chicago  Paper  on  the  electric  arc,  and 
thus  induced  Mrs.  Ayeton  to  rewrite  and  amplify  the  lost 
work  ?  Her  extremely  interesting  and  important  articles  started 
with  numerous  diagrams  in  which  were  embodied  a  large 
number  of  experimental  results,  and  which  were  not  only  new  and 
unexpected,  but  contain  a  vast  amount  of  practical  information. 
We  remarked  at  the  time  that  Mrs.  Ayeton's  comments  on  these 
curves  were  much  too  brief,  and  many  of  our  readers,  we  are 
sure,  are  highly  appreciating  the  completeness  with  which 
the  work  is  1  icing  continued,  though  at  the  expense  of  time 
which  would  otherwise  have  been  spent  on  further  research. 
How  much  of  the  present  articles  are  based  upon  the  original 
Chicago  Congress  Paper,  and  how  much  upon  recent  con- 
firmatory experiments  which  have  been  conducted  since 
the  articles  began,  the  authoress,  herself  would  perhaps 
find  it  difficult  to  decide  ;  but  that  is  of  small  importance 
compared  with  the  value  of  the  whole.  Many  attempts 
have  been  made  to  illustrate  the  normal  are,  and  one  well- 
known  woodcut  of  French  origin  has  been  borrowed  or 
cbpied  into  scores  of  books.  This  week  we  publish  a  large 
Dumber  of  \  ii  \\  of  the  arc  under  different  conditions,  some  in 
outline  and  ome  from  large  epia  drawings,  which,  owing  to 
the  great  difficulty  of  obtaining  photographs,  is  the  onhj  waj 
of  securing  anj  record  oi  the  feature  oi  the  carbon  and  of 
bl ounding    flame  .     No  photograph   thai   we   have  yel 

■  ieell    1 1.1   :   succeeded    ill    "U  III"    II    li'ill'1  ion  of  I  lie  in  fori  I  111  til  in   thai 

i    apparent  on  th   i  drawing       The  only  hope  of  securing  a 

photograph      ivild   bi  to  i   -  a    creen  allow  ing  only  red 

light  to  pass ;  there  would  even  then,  probably,  be  too  much 

light    f thi    crat   i    and    littli    From   fchi    n   I   of  the 

carbon  .  and  the  faint   bul    highlj  interi    I  of  the 

arc  would  be  L  mi  m  ai 

is  used  for  phot I         ol  tbefea  ible, 

but  fui  th  >■  optii  tl  would  bi  introdui  ed. 


When  we  recently  drew  up  a  brief  comparison  between  the 
initial  cost  of  gasworks  and  that  of  electric  light  works,  we 
did  not  seek  to  do  so  in  any  controversial  spirit,  nor  with  the 
intention  of  doing  more  than  make  a  simple  deduction  from 
the  data  ready  to  our  hand.  We  regret  that  Mr.  New- 
bi going's  pocket-book  was  not  in  our  hand  at  the  time  ;  but  our 
gas  data  were  taken  from  an  electrical  pocket-book  which  had 
evidently  originally  obtained  the  information  from  that  source- 
Mr.  Newbigging  has  written  to  the  Journal  of  Gas  Lighting  to 
complain  that  we  have  "exhibited  a  marked  disingenuousness" 
in  our  comparison,  inasmuch  as  we  included  "the  cost  of  land, 
law,  parliamentary  and  other  expenditure "  in  the  gas 
estimate.  It  is  quite  true  that  we  did  this  thing  ;  but  our 
reason  for  doing  so  was  that  these  items  were  also  included  in' 
our  electric  light  estimate.  So  far  as  we  were  able  to  ascer- 
tain, the  comparisons  were  strictly  on  the  same  hues.  How- 
ever, we  now  have  Mr.  Nf.wbigging's  own  statement  that  the: 
mere  cost  of  plant  for  manufacturing  and  distributing  gas- 
would  amount  to  £490,  exclusive  of  the  items  just  referred  to;, 
so  that  we  are  still  entitled  to  consider  electric  light  works 
cheap  as  compared  with  gas  works  of  equal  capacity. 


Power  for  "  Nothing." — Over  £220,000  has  been  expended 
in  running  the  tunnel  which  forms  the  tail  race  of  the  Niagara. 
Falls  Power  Company's  turbine  station. 

Electrical  Bills  in  Parliament. — The  North  London  Railway 
Company  has  withdrawn  its  opposition  to  the  London,  Waltham- 
stow,  and  Epping  Forest  Railway  Bill. 

British  Association. — The  Council  of  the  British  Association 
have  resolved  to  nominate  Sir  Joseph  Lister,  For.  Sec.  R.S.r 
president  for  the  annual  meeting,  which  will  be  held  at  Liverpool 
in  1896. 

"John  Forrest"  Lecture. — Prof.  YV.  C.  Unwin  will  deliver 
the  "  John  Forrest  "  Lecture  on  Thursday,  May  2nd,  at  the 
Institution  of  Civil  Engineers.  The  lecture  will  be  a  complete 
monograph  on  "  The  Development  of  the  Experimental  Study 
of  Heat  Motors." 

The  Indo-Chinese  Telegraph  Line. — The  Chinese  Director- 
General  of  Telegraphs  has  arrived  in  Yunnan,  and  there  seems 
every  prospect  of  the  Indian-Chinese  telegraph  lines  being 
linked  up  by  the  end  of  March. 

Royal  Society  Soiree. — The  Council  of  the  Royal  Society 
have  fixed  Wednesday,  May  1st,  for  the  first  Soiree  of  the 
session.  The  Ladies'  Conversazione  will  be  held  on  some 
convenient  day  in  June,  probably  the  12th. 

Electricity :  An  Unenumerated  Article. — The  Canadian 
Customs  Department  has  decided  that  electricity  generated  on 
the  American  side  of  Niagara  Falls,  and  conducted  to  the 
Canadian  Bide,  must  pay  a  duty  of  20  percent,  as  an  un- 
enumerated article. 

Electrical  Wires. — A  P>ill  has  been  introduced  into  the 
Missouri  Senate  requiring  all  electrical  wire-,  except  trolley 
wires,  in  cities  of  more  than  200,000  inhabitants  to  he  placed 
underground.  It  would  be  interesting  to  learn  how  many  such 
"cities''  there  are  in  the  State  of  Missouri. 

Finsbury  Technical  College.  In  consequence  ol  die  severe 
illness  of    Prof.   Perry,    his   course    of  lectures  at   the     Iciliiiical 

College,  Finsbury,  upon  Reoiprooating  Maohinery  is  postponed 

till  after  the    Master    holidays        Mr    Miles   Walker  "ill  give  (<H» 

Thursdays)  a  short  course  of  live  lectures  as  an  introduction  to 
Vector  Calculus, 

Electrical  Communication  with  Lighthouses.  It  is.  impos- 
sible,   says    77,,     Timet,  at     present    tO   stale    when    the    Karl  of 

Mount  Edgoumbe'a  Commission  on   Eleotrioal  Communication 
with    Lighthouses  will    finish   their  work,   but    it    is  soaroelj 

probable  that  they  will  be  ablo  to  do  so  before  the  dose  of  the 

year. 
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The  Telephone  Committee. — The  following  names  are  pro- 
posed to  form  this  Committee: — Capt.  Bagot,  Mr.  Baird,  Mr. 
Benn,  Sir  Charles  Cameron,  Mr.  John  Ellis,  Sir  James  Fer- 
guson, Sir  Julian  Goldsmid,  Sir  John  Gorst,  Mr.  Grant  Lawson, 
Mr.  Solicitor-General,  Mr.  Arnold  Morley,  Mr.  Moulton,  Mr. 
Snape,  Lord  Stanley,  and  Mr.  Tully. 

Cable  Interruptions  and  Repairs  : 

Date  of  Interruption.  Pate  of  Repair. 

Constantinople— Odessa Feb.  25,  1895.  Mar.  12,  1895. 

Alexandria— Port  Said  Mar.   2,1895.  Mar.  13,  1895. 

Latakia— Cyprus Nov.  27, 1894. 

Martinique — Paramaribo   Feb.  21,  1895.                — 

Cadiz— Teneri  If,-   Feb.  23,  1895.                  — 

St.  Louis— Noronha   Mar.  12,  1895. 

United  States  Patents. — Mr.  J.  G.  Lorrain  writes  us  that 
it  may  interest  our  readers  who  apply  for  United  States  patents 
to  know  that  on  and  after  April  15th  next  the  time  for 
answering  examiner's  questions  will  be  six  months,  instead  of 
two  years,  as  has  formerly  been  the  case.  This  change  will 
prevent  the  repetition  of  cases  in  which  patent  applications 
have  been  kept  from  issue  for  many  years,  in  order  to  prolong 
monopoly.  This  alteration  in  the  United  States  rules  of  prac- 
tice is  a  result  of  the  Government  suit  against  the  American 
Bell  Telephone  Company,  which  was  reported  iu  our  columns  at 
the  time. 

The  Sayers  Armature. — On  p.  569  of  our  last  issue  there 
was  an  obvious  printer's  error.  Mr.  Sayers'  formula  was 
written — 

N  =  Machine  constant  x  ,  >350000 

It  should  have  been — 

N  =  v'Machine  constant  x  1,350,000. 
The  figure  1,350,000,  we  may  add,  represents  what  Mr.  Sayers 
has  been  doing,  but  recent  calculations  show  that  it  may  with 
advantage  be  greatly  reduced. 

Units  of  Electrical  Measurement. — An  American  technical, 
but  non-electrical,  contemporary  has  given  publicity  to  the 
following  "nice  derangement  of  epitaphs": — "During  the 
Electrical  Congress  held  at  the  Chicago  Exposition  a  committee 
was  appointed  to  consider  the  establishment  of  a  system  of 
units  of  electrical  measurement,  and  the  work,  in  the  main,  was 
left  with  the  German  physicist,  Helmholtz.  His  death  delayed 
the  conclusion  of  the  work.  Now  the  matter  is  in  the  hands 
of  Prof.  O.  C.  Marsh,  of  Yale,  and  he  will  forward  his  report  to 
Washington."  It  would  be  an  interesting  exercise  for  our 
junior  readers  to  enumerate  the  errors  in  the  above  paragraph. 

Electric  Car  Speeds  in  Brooklyn. — An  inquiry  has  been 
held  by  the  United  States  Railroad  Commissioners  into  the 
speeds  at  which  electric  cars  are  run  in  Brooklyn,  about  which 
complaints  have  been  made.  One  speaker  stated  that  he  had 
frequently  timed  cars  at  18  miles  an  hour,  and  an  average  of 
57  cars  timed  showed  a  speed  of  13i  miles  per  hour,  the  legal 
limit  being  10  miles.  The  presidents  of  four  roads  declared 
that  their  schedules  do  not  call  for  speeds  in  excess  of  the  legal 
rate,  but  the  employes  are  understood  to  claim  that  the 
schedules  are  cut  so  close  that  any  detentions  by  frequent  stops, 
&C,  render  it  necessary  to  use  high  speed  in  order  to  keep  time. 

Ironless  Mathematics. — "  Much  time  and  energy  is  expended, 
especially  by  mathematicians,"  says  Mr.  F.  G.  Baily,  in  a  Paper 
recently  read  before  the  Northern  Society  of  Electrical 
Engineers,  "  in  elaborating  hypothetical  problems,  the  con- 
ditions being  chosen  to  suit  their  method  of  analysis,  and  the 
desirability,  and  even  the  possibility,  of  realising  those  con- 
ditions being  disregarded.  This  has  been  especially  the  case 
with  alternating  current  problems.  It  seems  a  field  so 
evidently  made  for  mathematical  treatment  of  an  interesting 
nature,  and  so  impossible  to  attack  by  any  less  rigid  method 
of  reasoning,  that  one  almost  feels  called  upon  to  give  up  the 
use  of  such  an  unreasonable  material  as  soft  iron,  and  even  to 
abjure  the  use  of  most  dielectrics,  in  order  to  rest  in  the 
security  of  an  analytical  demonstration." 

Electric  Heating  and  Cooking. — It  is  in  a  way  satisfactory 
to  find  that  electric  heating  and  cooking  has  attained  a  suffi- 


cient vogue  to  warrant  the  drawing  up  by  the  Technical 
Adviser  to  the  Phoenix  Fire  Office  of  a  special  set  of  rules  and 
regulations.  Generally  speaking,  the  work  is  to  be  done  to  the 
satisfaction  of  the  Technical  Adviser,  and  the  same  general 
precautions  are  to  be  taken  as  are  required  in  ordinary  electric 
lighting  work.  Specifically  we  note  that  electric  radiators 
are  not  to  be  heated  to  a  higher  temperature  than  any  others  ; 
the  radiators  are  to  be  fixed  at  a  safe  distance  from  woodwork 
and  other  combustible  substances ;  no  radiators  are  to  be  fixed 
in  roofs;  all  radiators  to  be  placed  on  fireproof  insulators; 
floor  sockets  are  deprecated  ;  every  socket  to  be  so  constructed 
that  the  contacts  are  automatically  covered  when  the  plu<*  is 
removed,  (fee. 

Portsmouth  Telephone  Troubles.— The  Electric  Light  Com- 
mittee has  reported  that  the  question  of  the  alleged  disturbance 
of  the  telephone  service  has  been  discussed  with  the  repre- 
sentatives of  the  National  Telephone  Company,  aud  it  was 
arranged  that  certain  experiments  should  be  made  by  the 
Committee.  As  a  result,  the  following  report  has  been  sub- 
mitted by  Mr.  Dane  Sinclair,  the  engineer  of  the  latter  Com- 
pany : — "With  reference  to  the  disturbance  on  our  wires,  caused 
by  the  circuits  of  the  arc  lighting  at  Portsmouth,  I  have 
now  the  result  of  the  test  made  on  Saturday,  and  it  proves 
conclusively  that,  if  the  Corporation  so  arrange  their  circuits 
as  to  balance  the  amount  of  work  done  by  each  conductor,  the 
trouble  caused  to  our  subscribers  will  disappear  ;  and  as  this 
means  that  it  would  only  be  necessary  to  put  an  equal  number 
of  lamps,  arranged  alternately,  on  each  of  the  two  conductors 
forming  the  cable,  the  work,  iu  my  opinion,  ought  to  be  done 
at  comparatively  little  cost." 

Electrical  Exhibition  at  Karlsruhe. — In  this  Exhibition, 
which  is  to  be  opened  in  September,  many  of  the  principal 
electrical  firms  of  Germany  are  to  take  part.  Special  import- 
ance is  being  given  to  small  industries.  Some  17,000  incan- 
descent, and  450  arc  lamps,  are  to  be  conuected  up  for  the 
opening  ;  some  66  motors,  with  a  total  output  of  306  h.p., 
will  also  be  connected  up.  It  is  specially  wished  that  motors 
used  for  a  variety  of  purposes  should  be  exhibited,  and  the 
following  is  a  list  of  motor  exhibits  already  announced  by 
different  trades  : — 

Motors.     Total  H.P. 
il,  Military  equipment,  saddlery,  &c 4     10J 

(2)  Printing  and  lithographic  establishments 9     61 

(3)  Joinery,  upholstery,  cabinet  making 7     32J 

(4)  Machinery,  locksmith  and  iron  work 5     35 

(5)  Butcher  and  sausage  making 4     11 

(6)  Colonial  produce  7     11 

(7)  Copper  and  tin  smiths 4     10A 

(8)  Turnery 2     b" 

(9)  Miscellaneous    24     129J 

Applications  for  programmes,  etc.,  should  be  addressed  to  the 
Secretary,  Gewerbevereins,  3,  Friedrichsplatz,  Karlsruhe. 

The  Dublin-Dalkey  Electric  Tramway. — Operations  were 
commenced  last  Monday  for  the  construction  of  the  new  electric 
tramway  from  Haddington  Road,  Dublin,  to  Dalkey.  The 
works  are  to  be  constructed  under  the  supervision  of  Mr.  J. 
Clifton  Kobinson,  electrical  engineer  and  manager  director  of 
the  company,  and  Mr.  Mossop,  who  represents  the  contractors 
— the  British  Thomson-Houston  Company.  The  estimated  cost 
of  the  line  is  over  £100,000.  The  first  section,  from  Dublin 
to  Blackrock,  is  three  and  a-half  miles  in  length,  and  has  at 
present  a  single  line  of  rails,  but  will  be  double  tracked 
throughout.  The  whole  work  is  to  be  completed  and  the  road 
ready  for  operation  within  three  months.  Ornamental  Bteel 
standards  will  be  erected  on  the  kerbstones  of  the  footpaths  on 
both  sides  of  the  road,  opposite  to  each  other,  and  24ft.  above 
the  ground  level  will  be  suspended  the  span  wires.  These 
standards  will  be  placed  at  a  distance  of  125ft.  apart  along  the 
whole  line.  Each  car  will  be  fitted  with  electric  motors  in 
duplicate.  The  line,  when  completed,  will  be  worked  with  20 
motor  cars,  in  addition  to  which  there  will  be  an  equal  number 
of  "  trailer  "  cars. 

A  Carbon-Consuming  Battery. — The  following  communi- 
cation, made  by  Mr.  Carl  Hering  to  the  Electrical  World  of 
New  York,  may  interest  our  readers  : — 

"  In  connection  with  the  recent  experiments  of  Dr.  liorchers,  which  have 
been  attracting  so  much  attention,  the  following  simple  little  experiment 
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made  in  1883  by  Mr.  von  Dobrowolsky  and  myself,  at  the  suggestion  of 
the  former,  may  be  of  interest,  as  it  seems  to  show  conclusively  that  acell 
cam  readily  be  made  in  which  the  cold  combustion  of  coal  gas  (or  at  least 

some  constituent  part  of  it  with  atmospheric  air  will  take  place,  yielding 
it*  energy  in  the  form  of  an  electric  current.  Two  carbons,  such  as  used 
in  Leclanche  cells,  were  carefully  cleaned  and  platinised  with  platinum 
black  ;  they  were  then  placed  in  dilute  sulphuric  acid,  and  kept  short- 
circuited  for  some  time  in  order  to  discharge  them,  should  there  be 
anything  different  in  the  two  causing  a  difference  of  potential.  One  was 
then  placed  in  a  jar  containing  ordinary  illuminating  gas  from  the  street 
mains  and  the  other  was  held  in  the  air.  After  a  while  they  were  inserted 
ia  the  dilute  sulphuric  acid,  and  connected  to  a  crude  galvanometer  made 
of  a  small  coil  of  wire  around  a  pocket  compass.  The  current  obtained,  when 
started  and  stopped  at  proper  time  intervals,  caused  the  needle  to  spin  around 
m  its  i  ivot  with  ci  insiderable  speed.  It  may,  therefore,  be  said  that  a  motor, 
although  only  ail  infinitely  small  one,  was  run  with  the  energy  thus  ob- 
tained. No  further  measurements  were  made,  as  it  was  considered  to  be  of 
no  practical  interest,  and  as  we  had  no  suitable  measuring  instruments  at 
the  time.  I  believe  that  the  problem  of  the  conversion  of  the  energy  of 
coal  into  electrical  energy,  without  the  aid  of  that  frightfully  wasteful 
converter,  the  steam  engine  and  boiler,  will  be  solved  first  by  some  of  the 
numerous  possible  indirect  way=.  If  scientists  and  inventors  would  direct 
their  attention  to  these,  rather  than  to  the  direct  methods,  we  would,  I 
think,  be  relieved  much  sooner  from  the  necessity  of  using  the  wasteful 
steam  engine  and  boiler,  which,  although  very  useful  in  the  absence  of 
something  better,  must  still  be  regarded  as  merely  a  temporary,  unsatis- 
factory makeshift.  The  efficiency  of  the  engine  boiler  converter  is  so  very 
low  that  it  will  require  but  a  very  poor  and  inefficient  electrical  converter 
to  relegate  it  to  the  museum-.' 

French  Provincial  Central  Stations. — Our  esteemed  con- 
temporary L' Industrie  Electrique  has  been  good  enough  to 
digest  its  own  central  station  table,  recently  published,  and  the 
results  of  this  comforting  process  we  give  below.  On  January 
1,  1895,  the  number  of  central  stations  at  work  in  France 
outside  Paris  was  328,  against  301  on  January  1,  1894.  Classi- 
fied according  to  motive  power  the  stations  work  out  as 
follows  : — 

No.  of  -  H.P.  Power  % 

Hydraulic     151         9,650        24-5; 

Hydraulic  and  steam     39         6.000         15'0 

Steam 119         22.000         56'0 

Producergas  5        220         0'55 

Town  gas 14         1,550         3'95 

328        39,420        — 

According  to  the  system  of  electrical  distribution  the  stations 
classify  out  as  follows  : — 

stations.  H.P.  Power  % 

Continuous 260         27.895  70-75 

Alternate    73        10.645  27-00 

Polyphase    3         880  2-25 

336         39,420         — 

The  difference  in  the  totals  of  336  and  328  is  'hie  to  the  tact 
that  eight  stations  are  at  once  continuous-current  and  alterna- 
ting-current stations.  Oi  I  oi  the  328  stations  29  are  worked 
by  municipalities  and  mpanies.     On  New   Year's 

day  31  stations  were  building,  and  7  1  were  projected.  Although 
the  number  of  the  French  provincial  stations  is  large  their 
capacity  only  averages  120 

The    Srinagar-Gilgit    Telegraph    Line. — The  telegraph  line 
between  Srinagar  and  <  now  undergoing  a  severe  ordeal, 

as  the  winter  in  Cashmere  has  been  marked,  says  the  /'■.. 
India,  by  tremendous  snowstorms,  some  of  which  have  lasted 
for  six  days  on  cud.     Th     wire  has  been  broken  in 
places,  hut  between  the  B  u    I  and  Ti 
two  repairing  pari  ti  i  make  the  m  i 

repairs  whenever  opportui  ire  al  Gurais 

off  from  the  outside  world   For 
nit  they  are  comfortably  housed,  and  the  must 
has   been   done   to   make   life    bearable   to   them 
isolation.     They  are   in    touch   by   the   wire  only   with 
fellow-men,    though    mn  i      an    advenl 

runner  appeal  itj  .     These  runnel 

a  dangerous  duty  to  fulfil   h  passes,  and 

'vo  already  lost  their  lives  by  the  fall  of  avalanches.   The 

loes,  bul 
ad  that  after  a  fal  :  th  thej 

•  now  lies  BO  li 

until  it  has 
"  sot "  before  making  th  stood 

well  in  spite  ol  the  exceptionally 
cation  is  kepi  up  in  b  reallj  wonderful  man 


impossible  to  guard  against  avalanches,  but  valuable  experience 
is  being  gained  as  to  the  most  dangerous  parts  of  the  route, 
and  the  wire  can  be  relaid  in  the  summer  wherever  breakages 
have  shown  that  a  new  alignment  is  desirable.  Gilgit  must 
have  its  telegraph  all  the  year  round,  and  each  winter  brings 
us  nearer  the  solution  of  the  problem  which  Mr.  Olphert  and 
his  staff  have  been  grappling  with  during  the  past  two  years. 

Sodium  in  Electric  Conduits. — The  Kev.  H.  Marchant,  of 
Stonyhurst  College,  Blackburn,  has  kindly  sent  us  a  copy  of  the 
Scientific  American  Supplement,  of  August  31,  1889,  which  con- 
tains the  following  note,  which  is  of  some  interest  at  the 
present  moment : — 

A  Peculiar  Ground. — A  short  while  ago  an  incident  happened  in  con- 
nection with  the  Edison  three-wire  system  under  Boylstou-street,  Boston, 
which  is  interesting  both  to  the  electrician  and  the  chemist.  It  was 
noticed  that  the  horses  were  very  uneasy  and  somewhat  seared  when 
passing  over  an  area  of,  say.  10ft.  square  in  the  granite  pavement  of  the 
street.  An  investigation  by  the  Edison  people  seemed  to  show  no  trouble, 
and  everything  went  right  for  ten  days  or  more,  when,  during  a  rain- 
storm, the  same  actiou  of  the  horses  was  noticed.  Upon  digging  down  to 
the  wooden  box  which  contained  the  three  wires  of  the  system,  embedded 
in  some  kind  of  tar  or  bitumen  compound,  found  where  the 

box  was  eaten  through,  and  a  large  mass  of  sticky  stuff  was  found  around 
the  negative  wire.  The  insulation  of  the  wire  was  destroyed,  and,  as  the 
neutral  is  dead  grounded  in  the  station,  there  was  a  leakage,  causing  a 
fall  i  if  potential  in  the  earth  about  the  leak  which  was  sufficient  to  affect 
horses  as  well  as  men.  The  leak  was  a  small  one,  and  did  not  shown  at 
the  station.  Chemical  examination  of  the  lump  showed  that  it  was 
originally  concentrated  lye,  which  had  become  partly  converted  into 
caustic  soda  by  water,  and  that  the  action  of  the  currents  had,  by  electro- 
lysis, formed  a  considerable  quantity  of  metallic  sodium  through- 
out the  mass.  There  was  sodium  enough  present  to  make  a  fair 
display  of  fireworks  when  thrown  into  a  pool  of  water,  and  it 
is  fortunate  the  workmen  did  not  get  into  trouble  in  handling 
it.  My  theory  of  the  affair  is  this :  In  some  way  a  piece  of  lye 
tumbled  into  the  kettle  in  which  the  insulating  compound  was  made,  and 
was  not  noticed  when  the  box  was  filled.  In  time  surface  water  got  at 
this  lump,  and  converted  a  part  into  caustic  soda,  which  destroyed  the 
box  and  insulation  of  the  wire  it  only  came  in  contact  with  one  wire,  the 
negative).  The  escaping  current  caused  a  difference  of  potential  at  the 
surface  of  the  ground,  which  disturbed  the  horses.  Metallic  sodium  was 
set  free  and  would  tend  to  collect  at  the  negative  wire.  The  voltage  at 
the  escape  was  in  the  neighbourhood  of  105  volts,  ami  it  was  estimated  by 
the  touch  that  there  was  over  50  volts  within  the  space  that  a  man  could 
reach  with  both  hands. 

The  above  communication  was  originally  made  to  the  Elec- 
trical World  of  July  6th,  by  W.  L.  P. 

The  South  African  Cable  Rates. — After  protracted  negotia- 
tions, we  are  able  to  announce  that  it  has  been  finally  arranged 
that  in  consideration  of  certain  subsidies  payable  to  the 
Telegraph  Company,  the  tariffs  between  Europe  on  the  one 
side  and  various  places  in  South  Africa,  is  well  as  to  Zanzibar, 
on  the  other,  will  on  and  after  April  1st  next  be  reduced  to 
the  following  figures  : — 

s.  d.  -.   d. 

Cape  Colon;    i    ipe  Town 5    0     1     6 

„        '    Other  places  5     2     1     6* 

Natal,  Durban    5    0     1    6 

Othi  5    2     1    bh 

British  Sou  I  my    5    5     1    ~\ 

B i  Bei  huan  i l 5    2    1    6A 

a  State 5    2     1    6} 

South  African  Republic    5    2     1    6i 

Zanzibar 5    0    1    6 

The  negotiations  have  been  carried  on  ever  since  last 
October,  and  we  have  no  doubt  that  Sir  John  Pender, 
tin1  Chairman  of  the  Eastern  and  South  African  Telegraph 
Company,    who    has    been  acting    for    the    various    Telegraph 

nes    concerned,    c  >nsi  lei  :  een  met    in 

a     fair    and     businesslik  lie  resentativea 

of  the  variou  i  Governments  ■•  ith  whoi  ,:  negotiating, 

It   has  always  been  Sir  John  Pender's  policy  to  favour  reduoed 
rates  for  telegraphic  messages  wherever  poss 
equitable  terms,  and  he  considers  that  an  importanl  concession 
has  been  mad  community 

by  this  i;  in.   ion  "t'  t he  tari  tnd   South 

The  following  gentlemen  represented  the  various 
Governments:  For  the  Imperial  British  Government,  Mr. 
i  C,  Lamb,  C.B.,  G.M.G.,  Mr,  ixdron;  for  the  <  lonj  I 
Good  Hope,  Sir  Ohas,  Mill-.  E.C.M.G.,  C.B.,  Mr.  s.  R.  Prenoh; 
for  -he  Colony  ol  Natal,  Mr.  Walter  Peace,  C.M..G,  The 
n i  iations  with  the  Tr  ti  sd'oB  by  Sir 

Sivewright,  K.C.M.G, 
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ELECTROMAGNETIC  THEORY.— LXIV.* 

r.Y    oi.ni.i;    in.  WISIDE. 

("Continued  from  i>«<j<'  357.) 

•$  246.  Let  us  now  puss  to  some  simple  cases  concerning 
produced  at  a  distance.  I  remarked  before  that  the 
solutions  concerning  the  effects  produced  on  the  spot  by  an 
impressed  force  wen  the  easiest  to  investigate.  This  is  true 
when  the  constraint  on  the  spot  (or  terminal  condition)  is  not 
too  complicated.  But  some  cases  of  the  effects  produced  at  a 
distance  are  quite  easily  examined  operationally,  provided  the 
terminal  conditions  are  of  the  simplest  kind. 

Go  back  to  §  240.  To  find  V  at  x  due  to  V0  at  .r  =  0,  we 
have  the  operational  solution 

V  =  €"»%. 

This  expands  to 

v=(1-SI+!|--M- 

=  (cosher  —  shin  5')  V0, 
Here  we  have  even  and  odd  powers  of  q,  so  there  is  nothing 
new  in  the  way  of  operations.  Taking  V0=e,  constant,  be- 
ginning when  t  =  0,  we  may  discard  the  even  powers  of  q,  and 
write 

V  =  (l  —  shin<2 1 ) 

—  {^+%f +■■■)*■■         «8» 

and  since  this  involves  complete  differentiations  performed 
upon  q\,  which  is  known,  the  full  algebraical  result  follows  at 
once 

J 

This  is  an  exceedingly  important  formula  in  diffusion,  both 
in  itself  and  as  the  basis  of  other  formulae,  so  we  may  as  well 
give  some  details  about  it. 

If  we  differentiate  to  x  we  shall  obtain  the  formula  for  the 
current.     Thus 

Here  we  recognise  the  exponential  formula,  so  we  may  write 
it  finitelv.  thus, 

RC/RS\* 

\irtj  ' 

which  is  another  important  formula  in  diffusion. 

We  got  (5)  by  differentiating  (4)  to  x.  But  if  we  please  we 
may  get  it  in  the  same  wray  from  any  of  the  previous  opera- 
tional forms.     For  example,  from  (3)  we  obtain 

M-(l  +  l|P$t...> 

which  gives  rise  to  (5)  or  (6)  on  development. 

Or  we  mav  start  from  the  initial  operational  solution  for 
C,  viz., 

RC  =  <r"RC„=e  (8) 

On  expansion,  this  makes 

RC  =  (cosh  gx-shin  qx)qi .  (9) 

In  developing  V  we  rejected  the  cosh  function,  excepting 
the  constant  term  1.  But  now  we  must  reject  the  shin  func- 
tion, because  (on  account  of  the  q  factor)  the  even  powers  of 
q  go  with  it.     So  we  get 

RC  =  cosh  qx  .  qe,  (9a) 

which  is  equivalent  to  (7).  I  give  these  variations  to  let  the 
reader  see  that  the  solutions  do  not  arise  by  fortuitous  acci- 
dent, but  that  there  is  a  consistent  fitting  together. 

That  these  solutions  for  V  and  C  are  tlir  solutions  may  be 
tested  by  their  satisfying  the  necessary  conditions  :  (1),  the 
characteristic  ;  (2),  the  terminal  condition  ;  (3),  the  time  con- 
dition, that  V  and  C  are  zero  initially  everywhere  except  at  the 
origin.  The  last,  however,  is  troublesome  numerically,  on 
account  of  the  very  slow  convergence  when  t  is  small.     But 

•  This  series  of  articles  i.-i  :i  portion  of  Vol.  II.  of  Mr.  Heaviside's  work 
on  '•  Electromagnet!'  Theory."     All  rights  of  reproduction  are  reserved. 


2«> 


(6) 


(7) 


the    functions   are  will   known,     -    tb  i     i     i ed  to  be 

frightened. 

The  \      formula  |  I),  ob  ervi  ,  i     a  function  of  RSx*lit=y, 

say.      So  we  may  write  it 


which  is  the  same  as 


■    +  •  | 

8      5(2     7  (J 


(10) 


;=i-:j,  (ii) 

=  l-ert>.  (12) 

A  comparison  of  (11)  and  (12)  defines  the  function  which  is 
sometimes  called  the  error  function,  and  denoted  by  erf  y.  A 
pretty  full  table  was  given  by  De  Morgan  in  the  Ency.  Met., 
"Theory  of  Probabilities,"  going  by  steps  of  0-01  from  ;/  =  0  to 
2.  This  table  is  reproduced  by  Lord  Kelvin  in  his  "  Physical 
Papers,"  Vol.  III.,  p.  434.  hint  a  much  briefer  table  is  all 
that  is  needed  for  general  purposes,  and  for  curve  tracing,  say 
with  step  0-05.     Perhaps  even  step  0-1  would  be  enough. 


.'/. 

erf  y. 

A. 

</• 

erf  n. 

A. 

0-05 

05637 

5637 

1-05 

P6243 

1973 

010 

11246 

5609 

1-10 

88020 

1777 

015 

16799 

5553 

1-15 

89612 

1592 

020 

22270 

5471 

1-20 

91031 

1419 

0-25 

27632 

5362 

'  1-25 

92290 

1259 

0-30 

32862 

5230 

1-30 

934i0 

1110 

0-35 

37938 

5076 

1-35 

94376 

976 

0-40 

42839 

4901 

1-40 

95228 

852 

045 

47548 

4709 

1-15 

95969 

741 

050 

52049 

4501 

1-50 

96610 

641 

0-55 

56332 

4283 

1-65 

97162 

552 

060 

60385 

4053 

1-60 

97634 

472 

0-65 

64202 

3817 

1-65 

98037 

403 

0-70 

67780 

3578 

1-70 

98379 

342 

075 

71115 

3335 

1-75 

98667 

288 

080 

74210 

3095 

1-80 

9S909 

242 

085 

77066 

2856 

1-85 

99111 

202 

0-90 

79690 

2624 

1-90 

99279 

168 

0-95 

82089 

2399 

1-95 

99417 

138 

1-C0 

84270 

2181 

200 

99532 

115 

We  see  that  the  error  function  rises  from  0  to  1,  as  y  goes 
from  0  to  ao  ;  but  as  it  reaches  0-995  when  //  =  2  only,  the 
subsequent  rise  to  the  full  1  is  very  slow  work.  The  values 
are  very  easily  calculated  by  formula  (10),  and  without  great 
labour ;  but  the  table  is  useful  for  reference.  The  A  column 
shows  the  differences  or  steps  in  erf  y,  corresponding  to  the 
equal  steps  0-05  in  y  itself.  They  therefore  serve  to  plot 
the  curve  of  the  derivative,  that  is,  the  curve  of  current, 
represented  by  formula  (6),  which  may  also  be  used  directly. 

In  Fig.  1  is  represented  the  way  the  potential  (or  the 
charge)  extends  itself  into  the  cable  w7hen  the  potential  at  its 
beginning  is  raised  to  and  maintained  at  a  steady  value.  The 
abscissa  is  length  from  the  beginning,  and  the  ordinate  is  the 
potential.  The  curve  1  is  got  by  making  RS  =  4r,  and  vary- 
x.  Or  if  J'  =  4r/RS,  then  curve  1  represents  the  state  of 
things  when  t'  =  l.  We  may  use  any  unit  of  length  we  please, 
so  that  the  base  line  may  be  2  centim.  or  2  kilom.,  or  2,000 
kilom.  if  we  like. 

Now  V  e  is  unchanged  by  altering  .«•-'  in  the  same  ratio  as  t'. 
So  when  t'  =  4  we  have  the  same  values  as  before  with  doubled 
values  of  x.  This  is  shown  by  curve  4,  representing  the 
potential  distribution  when  t'  =  4.  Doubling  x  again  for 
the  same  values  of  V/e,  we  get  the  curve  16,  showing  the 
potential  when  *'  =  16.  Similarly,  by  halving  x  in  the  curve  1, 
we  obtain  the  curve  \,  showing  the  potential  when  t'  =  \ ;  and 
halving  ■*•  again  brings  us  to  the  curve  ,',.,,  showing  the 
potential  when  *'  =  tt-  The  initial  potential  curve  is  simply 
the  vertical  line  OV0  nip  and  down)  and  the  base  line  012. 
The  final  potential  curve  is  the  vertical  <)Y„  and  the  horizontal 
line  V„A. 

We  may  imagine  the  curves  to  represent  the  shapes  assumed 
by  a  rope  resting  initially  on  the  base,  when  the  end  of  it  is 
lifted  from  0  to  V„.  there  being  enough  friction  or  as  little 
inertia  as  will  stop  oscillations.  Hut  the  exact  mechanical 
analogy  before  employed  requires  an  elastic  massless  string, 
moving  in  a  medium  which  ivsists  its  transverse  motion  with 
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a  force  varying  as  its  velocity.  The  string  should  be  fixed  at 
0,  and  be  initially  along  012.  Then  a  force  applied  close  to 
the  fixed  end  should  stretch  it  (like  a  piece  of  "  elastic")  to  V0. 
The  string  will  then  move  through  the  different  forms  shown. 

On  removing  the  impressed  force,  we  have  the  shape  given 
by  0V0A,  and  the  shapes  which  follow  are  to  be  seen  by  invert- 
ing the  diagram  and  looking  at  it  from  behind. 

'The  curves  of  current  may  be  got  by  plotting  the  A's  in  the 
table.  When  t'  =  l,  4,  and  16,  we  have  the  curves  marked 
with  these  numbers  in  Fig.  2.  It  will  be  seen  by  (6)  that  by 
doubling  x  and  quadrupling  t  we  get  a  halved  C.  So  curve 
4  is  got  from  curve  1  by  halving  the  ordinates  and  doubling 
the  absciss;?.     Similarly  as  regards   the  other  curves.     The 


unnumbered  one,  with  the  top  cut  off,  belongs  to  t'  =  \.  These 
curves  all  bound  the  same  area,  that  is,  the  area  bounded  by 
the  curve  and  the  vertical  and  horizontal  axes  is  constant. 
In  another  form,  the  line-integral  of  the  current  is  constant, 
the  reason  being  that 

V0-V=  TrC^c  (13) 

by^Ohm's  law,  and  V  =  0  at  x^-ao  .  That  is,  when  we  apply 
the  impressed  force  we  generate  instantly  a  definite  amount  of 
magnetic  momentum  at  the  beginning  of  the  cable,  which  then 
diffuses  itself  along  the  cable  and  attenuates  to  zero  density 
without   alteration    of   total    amount.      It   is   true   that   the 


tnagnel  ii    mo  i  in    imounl     becaui  e  h  e  have 

d  L     0  in    be  tl y.     I  lul  I  hat  I  i  n<  ii  bing  in  the  waj 

in turn,  because  we 

i  ougl tail  thai  the  dii 

'i    followi  -I  prai  i  ically. 

247.  An  excei  dinglj  u  e  case  arisi 

o    .ii   ill     In  ginning  oi  the  cable,  in 

serted  between  ii   I  earth  tl     b     bin s 

For  a  purj to  be       i  ei    I   ,  lei  the  ire 

pressed 

ill, 


where  Q  is  a  constant.  Before  (  =  0  the  cable  is  to  be  under- 
stood to  be  uncharged.  The  potential  V0  is  raised  to  the 
value  e,  of  course.     It  is  the  same  as 

V0  =  2Q/S,  (15) 

by  (A),  §  241. 

Now  find  the  current  entering  the  cable  due  to  the  im- 
pressed force.     By  (5),  §  240,  it  is 


R   °     BSV    1W' 


(16) 


VSrr// 


where  the  second  equation  arises  by  (15),  and  the  third  by  the 
definition  of  <f .  Since  Q  is  constant  for  any  finite  value  of 
time,  the  result  is  zero.  That  is,  there  is  no  current  entering 
the  cable  under  the  action  of  the  continuously-present  im- 
pressed force  at  any  finite  value  of  the  time. 

Is  this  nonsense  ?  Is  it  an  absurd  result  indicating  the  un- 
trustworthy nature  of  the  operational  mathematics,  or  at  least 
indicative  of  some  modification  of  treatment  being  desirable  ? 
Not  at  all.  It  is  the  fact  under  the  circumstances  stated,  and 
the  principal  remarkability  is  the  instantaneous  arrival  at  the 
result.  For  the  above  details  concerning  (14),  (15),  (16)  are 
not  wanted  by  an  experienced  worker  ;  the  operational  solu- 
tion RC„  =  qV0  of  §  240  being  sufficient  to  show  that  if  V0  is  jl, 
then  C0  vanishes. 

We  have  to  note  that  if  Q  is  any  function  of  the  time,  then 
pQ  is  its  rate  of  increase.  If,  then,  as  in  the  present  case,  Q 
is  zero  before  and  constant  after  t  =  0,  pQ  is  zero  except  when 
t  =  0.  It  is  then  infinite.  But  its  total  amount  is  Q.  That 
is  to  say,^'l  means  a  function  of  t  which  is  wholly  concentrated 
at  the  moment  t  =  0,  of  total  amount  1.  It  is  an  impulsive 
function,  so  to  speak.  The  idea  of  an  impulse  is  well  known 
in  mechanics,  and  it  is  essentially  the  same  here.  Unlike  the 
function  p'l,  the  function  pi  does  not  involve  appeal  either  to 
experiment  or  to  generalised  differentiation,  but  involves  only 
the  ordinary  ideas  of  differentiation  and  integration  pushed  to 
their  limit.  Our  result  C0=yQ  therefore  means  that  an 
impulsive  current,  that  is  a  charge,  is  generated  by  the 
impressed  force  at  the  first  moment  of  its  application  ;  that 
the  amount  of  the  charge  is  Q,  and  that  there  is  no  subsequent 
current.  It  is  the  same  as  saying  that  the  charge  Q  is  instan- 
taneously given  to  the  cable  at  its  beginning,  which  charge 
then  spreads  itself. 

Next  work  out  the  solutions  for  V  and  C  anywhere  in  the 
cable.     We  have,  by  (15), 

V=€-9*V0=£-?*?(Q/S).  (17)' 

This  was  algebrized  before,  equations  (8)  and  (6),  so  the 
result  is 

Sirt/ 


< 


(IS) 


By  differentiation  to  z,  the  current  is 

1  ./Y=(WRS\VI>,    „ 

R  dx       -it  \  -i  J 
It  will  also  be  useful  to  obtain  the  current  formula  directly 
We  have.  In   (16), 

Here  rejeei  ilie  i\  .11  powers  of  7.  and  •• 

C=  -p  shin  qa  Q 
which  expand    to 

c=-,(iv      , 

Thus 


19) 


(20) 


(21) 


(22) 


involving  onlj  oompli  te  differentiations  upon  </l. 

C  ',!(,.,- 

which  leads  directly  to  the  fori  bove  or,  rather,  its 

msion. 

We  nei\  ;il  0  imie  thai 
lemon  upon  the  function  i     rl,  alread  I,  (1)  and  |  D 

above.     This  again  leads  to  the  n  aull  1 19). 

That  the  previou  i  special   "  lull     for  \ ,  and  t'„  are  con- 
tained in  the  general  formula   foi    \    md  < 
.  uougb     tbai    i  .   Hi.  3   make   \  md  C     0  al        0.     w  e 

:,.u  ,nii\  to  explain  whj  then  i    rreni  after  the 

initinl  charge.     Ii   i    for  the  bj  there  is  do 
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•current  in  the  galvanometer  in  Poggendorffs  way  of  compar- 
ing two  I  iih  i\  \nltages.  If  there  l>e  current  in  a  network  of 
■conductors,  and  two  points  A  ami  I!  thereof  be  joined  through 
an  external  conductor,  there  will  be  a  derived  current  in  the  new 
wire  usually  that  is,  if  there  be  any  voltage  between  A  and 
(B  due  to  the  original  arrangement.  But  if  we  introduce  in 
the  new  wire  an  impressed  voltage  equal  to  and  acting  against 
the  former  voltage,  there  will  be  no  current,  and  everything 
will  be  the  same  as  if  A  and  B  remained  insulated. 

Applying  this  to  the  cable,  we  see  that  the  impressed  force 
in  the  above  case  is  so  artfully  graduated  in  its  strength  as  to 
he  exactly  equal  to  the  potential  at  the  beginning  of  the  cable 
due  to  the  charge  Q  when  redistributing  itself  without  ter- 
minal loss  -that  is  to  say,  if  we  remove  e  and  insulate  the 
'beginning  of  the  cable,  everything  will  go  on  as  before.  Of 
course,  the  removal  must  be  clone  after  its  initial  effect  in 
•charging  the  cable. 

So,  dismissing  the  impressed  force  altogether,  we  see  that 
if  we  suddenly  communicate  a  charge  Q  to  the  beginning  of  a 
cable,  and  then  immediately  insulate  it,  the  potential  and 
current  which  result  will  be  given  by  (18)  and  (19)  above. 
The  potential  (or  the  charge)  redistributes  itself  in  the  same 
way  as  the  current  in  the  previous  problem  of  a  steady 
impressed  force,  that  is,  according  to  the  curves  in  Fig.  2.  It 
has  been  mentioned  already  that  areas  are  conserved  in  that 
diagram.  In  the  present  case  this  means  that  the  electrifica- 
tion is  conserved. 

If  the  cable  be  infinitely  long  both  way,  and  have  a  charge 
2Q  suddenly  introduced  at  a=0,  the  resulting  V  and  C  will 
still  be  given  by  (IS)  and  (19)  on  the  right  side  of  the  origin, 
where  %  is  positive,  because  the  charge  2Q  will  split  into  two 
equal  charges,  one  of  which  will  go  to  the  right  and  the  other 
to  the  left,  and  obviously  in  a  symmetrical  manner,  so  that 
there  is  no  current  at  the  origin.  On  the  left  side,  V  will  be 
the  same,  and  C  the  same  negatived  as  at  the  corresponding 
points  on  the  right  side.  We  shall  also  obtain  these  results 
in  another  way,  without  the  use  of  e.  Thus,  let  a  doubly 
infinite  cable  have  an  auxiliary  wire  attached  at  the  point 
.'•  =  0,  through  which  current  is  artificially  sent  into  the 
cable.  Let  2/t  be  this  current.  It  is  equivalent  to  a  source 
of  electrification  of  strength  2h  ;  that  is,  electrification  is 
generated  at  >;  =  0  at  the  rate  2/t  per  second.  This  splits 
equally  right  and  left,  so  that  C0=/i  may  be  taken  to  be  the 
terminal  datum  for  the  positive  half  of  the  cable.  Con- 
sequently C  =  a-"*/)  (23) 
gives  the  current  at  distance  x,  and  since  RC  =  2V, 

V  =  R<e-'*A  (24) 

2 
is  the  corresponding  V.     Here  h  may  be  any  function  of  the 
time. 

Now,  if  li  is  impulsive,  acting  only  at  the  moment  t  =  0,  we 
shall  have  h=pQ  (25) 

when  Q  is  the  time-integral  of  h.  Putting  this  in  (2:J,)  and 
(24)  we  obtain  the  expressions  (17)  and  (20)  for  V  and  ('. 
This  proves  formally  the  previous  statements  about  the 
behaviour  of  e,  so  far  as  the  general  electrical  property  of 
balancing  voltages  entered  into  the  explanation. 

Corrections.— §  243,  equation  (36).  Multiply  the  second 
line  by  -.  §244,  for  "mesh"  read  "net"  or  "network" 
generally. 

(To  be  continued. ) 


ON  PROF.  NIPHER'S  VIEWS  ON  CAPACITY. 

-ILVANUS    P.    THOMPSON. 

In  the  views  which  Professor  Nipher  has  put  forward  in  his 
paper  on  the  electrical  capacity  of  bodies,  he  has  given  ex- 
pression in  a  simple  and  direct  way  to  ideas  which  have  more  or 
less  vaguely  been  suggested  from  time  to  time,  though  never 
so  succinctly.  His  presentation  of  them  is  all  the  more  valuable 
.in  that  it  is  all  his  own. 

Tli?  notion  that  the  processes  of  statical  induction  follow  a 
circuit-law  is  oue  of  those  notions  which,  like  the  law  of  the 


magnetic  circuit,  have  been  much  neglected ;  and  by  none 
neglected  more  than  by  those  eminent  teachers  who  always 
follow  the  stereotyped  classical  lines.  It  has  been  left  for  the 
pioneers  and  the  unorthodox  to  suggest  heretical  nut  inns  ;  the 
orthodox  always  adopt  them  in  the  end,  so  soon  as  they  have 
won  their  way  by  sheer  force  of  utility.  Time  was  when 
Ohm's  law  was  sneered  at  as  nonsense.  Within  our  own  epoch, 
Faraday's  notions  about  specific  inductive  capacity,  and  induc- 
tion taking  place  along  curved  lines,  were  deemed  speculations 
inconsistent  with  the  orthodox  mathematical  views.  Indeed, 
until  Maxwell  gave  to  Faraday's  notions  an  appropriate 
mathematical  dress,  they  were  ignored  by  nearly  every  con- 
tinental electrician. 

So  far  back  as  1861  Gaugain,  a  true  experimental  genius, 
whose  isolation  from  other  French  electricians  was  their  loss, 
pointed  out  how  the  problems  of  the  induced  charges  on 
conductors  separated  by  a  dielectric  might  be  treated  mathe- 
matically on  the  general  lines  of  Ohm's  law.  In  his  Papers  in 
the  Philosophical  Magazine  of  June,  1861,  and  March,  1862, 
he  calculates  the  effects  in  a  simple  inductive  circuit,  intro- 
ducing under  the  name  of  "  resistance  to  excitation  "  the  same 
conception  as  that  for  which  Prof.  Nipher  now  suggests  the 
name  of  "diviance." 

About  the  same  time,  and  in  entire  independence,  Mr.  F.  C. 
Webb  was  writing  in  the  columns  of  The  Electrician  (the  short- 
lived predecessor  of  the  present  journal  of  that  name)  a  series 
of  articles  which  in  1862  were  republished  inbu,  k  form  by  Messrs. 
E.    and  F.    N.    Spon,  under   the  title,   "  A   Treatise   on   the 
Principles  of  Electrical  Accumulation  and  Conduction.    Part  I." 
Of  this   work  the  second  part,  on  conduction,  was  never  pub- 
lished, but  the  first  part  is  a  work  to  be  prized  by  every  student 
of  electricity.     It  abounds  in  illustrations  of  the  author's  ideas 
about  induction  taking  place  in  a  circuit,  some  of  which  are 
worked  out  not  only  pictorially  but  algebraically  and  numeri- 
cally.    Three  brief  quotations  are  admissible.     "  Considering 
the  two  opposite  states  as  two  fluids,  these  invariably  exhibit  a 
strong  tendency     ...     to  accumulate  themselves  most  on 
those  parts  of  the  surfaces  to  which  they  are  connected,  which 
are  separated  by  the  least  inductive  resistance  "  (p.  9).      "  When- 
ever electricity  is  generated  at  a  source,  and  accumulated  on 
the  conducting  surfaces   connected  to  the   two  sides  of  that 
source,  there  exists  of  necessity,  as  it  were,  a  chain  extending 
fiom  one  of  these  primary  conducting  surfaces  round  to  the 
other,  which  chain  consists  in  some  cases  simply  of  a  dielectric, 
separating  one  of  the  primary  conducting  surfaces  from  a  con- 
ducting surface,  in  conductive  connection   with  another  con- 
ducting surface,  which,  again,  is  separated  by  another  dielectric 
from  another  conducting  surface,  and  so  on  until  the  other 
prime  conducting  surface  forms  one  of  these  surfaces,  thus 
completing  the  chain  "  (p.  32).     "  Such  a  chain  will  be  found 
to  exist  in  every  case  of  accumulation,  and  is  as  necessary  for 
that  accumulation  as  a  continuous  chain  of  conductive  matter, 
joining  the  two  sides  of  the  source,  and  termed  the  conductive 
circuit,  is  necessary  for  permanent  conduction.     I  shall,  there- 
fore, term  such  chain  the  inductive  circuit  "  (p.  33).      Further 
on  Webb  considers  the  resistance  to  induction  offered  by  a 
shell  of  dielectric,  and  the  part  it  plays  in  the  total  resistance 
of  an  inductive  circuit.     The  quantity  of  charge  that  can  be 
"  accumulated  "  from  a  given  source  (i.e.,  using  a  given  voltage) 
was  regulated  by  the  total  resistance  to  induction.     This  idea 
is  worked  out  in  detail  in  Webb's  fourth  chapter. 

When,  ten  years  later,  Maxwell's  treatise  appeared,  though 
no  clear  statement  stood  out  in  it  upon  the  circuital  nature  of 
electrostatic  induction,  it  became  evident  that  Maxwell  enun- 
ciated principles  that  involved  equivalent  ideas.  His  concep- 
tion of  electric  "  displacement,"  and  of  displacement  currents 
as  occurring  in  dielectrics  during  the  growth  or  decay  of  the 
charges,  implied  a  circuital — or,  as  he  termed  it,  a  solenoidal — 
distribution  of  the  displacement.  His  general  equation  of  dis- 
placement is,  with  little  variation,  what  Prof.  Nipher  now 
regards  as  an  Ohm's  law  for  induction.  Never  since  Max- 
well's ideas  gained  general  acceptance  have  the  nonsensical 
distinctions  between  closed  and  unclosed  circuits  been  seriously 
revived.  There  are  no  unclosed  circuits.  If  not  closed  by 
conducting  matter,  they  are  closed  by  dielectric  chains  (as 
Webb  palled  them,)  along  which  displacement  can  take  place. 
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More  recently  Mr.  Oliver  Heaviside  has  written  all  too 
briefly  on  the  same  lines.  On  page  28  of  his  work  on  "  Elec- 
tromagnetic Theory "  (which  also  first  appeared  in  The  Elec- 
trician in  a  series  of  Papers)  he  deals  with  "permittance"  and 
"  elastance  "  in  their  circuital  relations.  Need  one  remark  that 
by  the  term  "permittance"  Heaviside  means  the  electrostatic 
conductance  along  the  field  of  an  electrostatic  circuit?  It  is 
precisely  the  same  thing  as  that  for  which  Prof.  Nipher  now 
suggests  the  name  "  perviance."  Whilst  its  reciprocal  "  elast- 
ance "  (which  Lord  Kayleigh  has  called  "  the  stiffness  "  of  a 
condenser)  is  precisely  the  same  thing  as  the  resistance  to  in- 
duction, which  now  Prof.  Nipher  asks  us  to  call  "diviance." 
For  this  quantity  a  name  is  clearly  wanted.  But  are  any  of 
them  satisfactory  1  Diviance  is  not  a  handy  word.  Neither, 
for  that  matter,  is  elastance ;  and  to  the  Philistine  the  idea 
attaching  to  the  word  elasticity  is  that  of  stretchability, 
whereas  the  scientific  term  elasticity  is  more  nearly  synonymous 
with  rigidity  or  unstretchability.  The  substances  which  (like 
hard  steel)  have  the  highest  moduli  of  elasticity  are  the  most 
rigid.  Would  not  "  rigidity  "  express  all  that  Prof.  Nipher  de- 
sires to  connote  in  his  word  "  diviability  "  ?  In  that  case 
"  rigidance  "  would  be  the  natural  form  of  the  noun  correspond- 
ing to  the  idea  of  resistance  to  electrostatic  displacement. 
Heaviside's  equation  D  =  S  V,  where  D  is  the  displacement,  V 
the  voltage  which  produces  it,  and  S  the  permittance  or  perviance 
of  the  inductive  circuit,  is,  of  course,  merely  one  form  of  the 
law  analogous  to  that  of  Ohm,  of  which  Maxwell's  equation, 

D  =  —  K  E  is  another,  in  which  E  stands  for  the  voltage,  and 

4jt 
K/4tt  for  the  permittance  or  perviance. 

Returning  to  Prof.  Nipher's  Paper,  two  small  points  present 
themselves  for  criticism,  but  these  in  no  way  affect  its  substan- 
tial value  as  a  whole.  We  have  now  become  so  used  to  the 
term  flux  as  applied  to  magnetic  lines  to  signify  the  total  num- 
ber crossing  any  orthogonal  section  of  the  magnetic  circuit,  that 
it  would  surely  be  useful  to  retain  the  same  expression  for  the 
analogous  term  in  the  electrostatic  circuit.  Why,  then,  return 
to  the  less  acceptable  phrases  "total  flow  of  force"  and  "flow 
of  force  or  induction  "  ?  The  other  point  concerns  the  verb  used 
in  Prof.  Nipher's  first  sentence.  What  does  he  mean  when  he 
says  that  the  lines  of  force  distribute  ?  I  feel  inclined  to  say 
(as  I  once  said  to  Prof.  Lodge  about  one  of  his  philosophical 
Papers)  that  to  make  it  intelligible  it  must  be  translated  out  of 
English  into  Greek.  Then  there  could  be  no  mistake  as  to  the 
mood  or  voice  of  the  verb.  What  are  the  lines  of  force  to  dis- 
tribute? Or  does  he  mean  that  they  distribute  themselves?  Or 
does  he  mean  that  they  are  themselves  distributed  ?  Is  the 
verb,  in  fact,  to  be  understood  as  active,  middle,  or  passive  1 
The  phrase  reminds  me  of  another  which  puzzled  me  greatly 
when  first  I  heard  it  on  arriving  at  an  American  hotel. 
After    I    had    been    some    time  comfortably  esconced,   I   was 


asked    "Have   you     regis 


At    first    T    supposed    the 


question  had  something  to  do  with  my  baggage,  and  I  promptly 
replied  :  "Oh,  the  transfer  man  is  bringing  my  baggage."  The 
question  was  repeated  with  greater  emphasis.  I  cast  about  to 
try  and  think  what  it  was  that  1  ought  to  have  registered,  and 
which  I  had  not  registered.  So  I  replied  again  that  I  did  not 
expect  any  letters,  either  register!  '1  or  unregistered.  The  third 
time  the  question  came,  this  time  with  the  accent  on  the  pro- 
noun, "  have  you  registered  ?"  Then  it  dawned  upon  me  that 
the  verb  was  being  used  in  the  middle  voice,  as  an  inquiry 
whether  I  had  registered  myself  upon  the  books  of  the  hotel. 
Bad  the  inquiry  been  in  Greek  (or,  indeed,  in  Frenoh)  there 
would  have  been  no  ambiguity.  Vnd  scientific  writers  ought 
not  to  \.< 


Central  Station  Practice  in  Germany.     During    1894    the 
Elekt  bal    the  use  of    aooumu 

lators  in   central  Btations  in  Germanj  has  greatly  progressed. 
(Uteri  it  >i    current   Btations  have  also  been  e  tended,  and  the 

foui  principle      i lerate  peri    I ioity,  large  units,  Blowers] d, 
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NOTES     ON    RECENT    ELECTRICAL     ENGINEERING 
DEVELOPMENTS  IN  FRANCE  AND  ENGLAND.* 

BY   H.    WAUD   LEONAHD. 

Introduction. — As  a  result  of  inspecting  some  of  the  most 
interesting  of  the  developments  in  the  field  of  electrical  engineering, 
during  a  recent  trip  to  France  and  England,  and  as  a  result  also  of 
having  met  many  of  the  engineers  responsible  for  these  recent 
developments,  I  find  it  difficult  to  reach  a  conclusion  as  to  whether 
we  or  our  contemporaries  across  the  water  are  ahead  in  the  elec- 
trical engineering  race.  Of  course,  when  one  attempts  to  compare 
t  the  electric  developments  of  the  respective  countries  commercially, 
J  we  are  in  the  same  position  as  the  "America"  was  in  the  historic 
|  yacht  race,  "there  is  no  second  ;"  but,  considering  the  recent 
electrical  development  from  an  engineering  standpoint,  we  are 
rapidly  losing  the  lead  we  have  thus  far  held.  Although  I  have 
always  felt  that  so-called  fundamental  patents,  and  the  resulting 
enormous  aggregations  of  capital  and  engineering  talent  under  one 
management,  was  a  millstone  around  the  neck  of  our  profession, 
I  have  never  before  had  the  opportunity  of  seeing  positive  and 
unmistakable  evidence  of  it  such  as  this  visit  abroad  showed  me. 

In  the  beginning  of  electric  lighting,  both  arc  and  incandescent, 
we  led  the  world  from  an  engineering  standpoint,  and  were  years 
ahead  of  any  other  country.  But  what  has  been  done  in  this 
country  in  the  way  of  a  remarkable  electric  engineering  development 
since  Edison  started  his  first  three-wire  system  at  Sunbury,  Pa., 
in  July,  1883,  and  Westinghouse  established  his  alternating  system 
with  1,000- volt  primary  and  50-volt  secondary  a  few  years  later,  and 
Sprague  started  the  Richmond  electric  road  ?  A  moment's  thought 
will,  I  think,  make  you  all  realise  that  the  practical  development  of 
electrical  engineering  improvements  is  almost  impossible  against 
the  opposition  of  the  gigantic  corporations  in  that  field,  and 
that  corporations  having  such  a  large  portion  of  their  capital  repre- 
sented by  patents  will  not  wish  to  see  the  practical  trial  of  & 
promising  improvement  which  they  do  not  control,  and  which  may 
depreciate  the  value  of  the  methods  they  control  or  claim  to 
control.  It  is  in  just  this  way  that  we  are  losing  ground  when 
compared  with  England  and  France.  We  undoubtedly  have  the 
best  three- wire  central  station  plants  in  the  world,  also  the  best 
alternating  system  converting  from  1,000  to  50  volts.  But  what 
other  kind  of  central  stations  have  we  to  point  to  '.  Practically 
none. 

We  have  500-volt  continuous-current  electric  railways  galore, 
and  we  operate  such  railways  at  distances  for  which  2,000  volts 
should  be  used  instead  of  500,  and  after  investing  more  money  in 
copper  per  car  than  the  entire  cost  of  the  electrical  equipment,  we 
still  lose  twice  as  much  energy  as  is  commercial  in  the  line.  Is 
there  a  large  electric  railway  system  in  this  country  which,  as  an 
electrical  transmission  of  power,  is  a  credit  to  our  profession? 
Not  one. 

In  France,  and  even  more  in  England,  one  is  forcibly  impressed 
by  the  many  kinds  of  central  stations  being  tried.  Many  of  them 
may  seem  almost  sure  to  prove  commercially  unsuccessful  ;  but 
who  can  say  which  one  may  not  prove  the  ".Sunbury"  of  an 
enormous  electrical  engineering  development?  No  capital  or 
patents  can  prevent  the  slow  development  of  evolution  ;  but  I 
fear  that  under  the  existing  conditions  we  shall  have  to  content 
ourselves  with  drawing  pictures  of  what  might  be  done,  and  watch 
the  continued  introduction  of  the  three-wire  system  of  1883,  the 
1,000  to  50-volt  alternating  system  of  about  1887.  and  the  con- 
tinuous-current 500-volt  railway  system  of  1SS7;  while  our 
engineering  friends  abroad  keep  trying  not  only  their  own 
ideas,  hut  the  ideas  of  many  of  us  from  this  side,  because  they 
have  the  necessary  encouragement  and  opportunity  to  do  so,  while 
we  have  not.  T  have  learned,  on  this  hurne  1  trip  abroad,  of  many 
applications  of  inventions  of  American  engineers  which  have 
proven   very  successful,  and  which,   although   patented,  described, 

and  advertised  in  this  country,  were  taken  up  Brat  by  English  or 
French  engineers,  notwithstanding  their  well-known  prejudice 
against   American  inventions. 

llttmatiwj  Current  P In  England  one  of  the  first  things 

which  impresses  an  engineer  is  the  total  absence  practically  of  a 
50-volt  secondary  for  alternating  systems.  It  is  the  general  prac- 
tice in  111  c  :land  <•!'  late  to  use  a  three  wire  secondary,  with  LOO  volts 

on  each  side.    1  believe  that  every  engii i  who  has  ever  given  the 

subject  a  thought  knows  thai  there  was  no  excuse,  except  patents, 
for  a  50  voll  two  wire  Beoondarj  originally,  and  no  excuse,  exospl 
the  inerha  and   prejudice  of  large  corporations,  for  i 
put  in  the  two  « ire  60  voll  secondary  to  day. 

!/,,,,  In  England  there  is  a  multi 

tude  "i  mediuti  n    manufacturing  electrical  apparatus, 

ami  the  competition  is  mainly  on  ideas,  and  nol  the  cost  of  dynamos 
per  Kilowatt .     li  is  surprising  t..  find  thai  generators  and  motors 
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arc  much  cheaper  in  the  United  States  than  in  either  England  or 
France,  notwithstanding  their  advantages  over  us  as  t.i  cheaper 
raw  materials  and  labour.  The  manufacturers  abroad  generally 
consider  the  consulting  electrical  engineers  as  entirely  unnecessary 
in  view  of  the  multiplicity  of  schemes  which  every  plant  brings 
forth  from  the  various  manufacturers,  but  1  believe  that  a  great 
deal  of  benefit  has  been  and  is  being  accomplished  in  England  by 
virtue  of  the  custom  of  placing  in  the  hands  of  good  consulting 
electrical  engineers  the  design,   for  instance,  of  a  huge  central 

station  plant  to  be  built  by  a  city  itself. 

Has  a  central  station  of  this  kind  ever  been  built  in  this  country  ' 
I  think  not  ;  that  is,  a  central  station  built  according  to  .advice 
from  a  good  consulting  engineer  who  was  free  to  select  the 
features  and  eliminate  the  bad  features  of  the  various  systems 
known  to  the  art.  Imagine  a  central  station  combining  apparatus 
and  methods  of  the  General  Electric,  Westinghouse,  and  Siemens 
and  Halske  all  in  one  system,  also  taking  advantage  of  other  good 
ideas  from  the  United  States  and  abroad.  Who  can  doubt  that  it 
would  be  better  than  could  be  built  by  using  only  the  patents  and 
apparatus  controlled  by  some  one  company  1  Many  will  answer 
that  all  the  best  engineers  are  in  the  employ  of  the  leading  com- 
panies, and  the  consulting  engineers  available  are  incompetent  com- 
mercially, and  there  is  a  great  deal  of  force  in  this  argument,  but 
even  if  true  it  certainly  merely  emphasises  the  difficulty  of  getting 
a  practical  trial  in  this  country  of  promising  ideas  in  the  electrical 
field  unless  they  be  controlled  by  one  of  the  would-be  monopolists. 

Rotary  Traixsformers. — Rotary  transformers  are  used  in  several 
stations  in  England  for  a  continuous-current  high-potential  mul- 
tiple arc  distribution,  the  secondary  being  a  three-wire  system  as 
usual.  Such  a  plant  is  in  use  at  Oxford.  At  Brighton  and  several 
other  places  the  standard  220-volt  continuous-current  three-wire 
system  is  supplemented  for  distant  lighting  and  in  newly-occupied 
territory  by  the  alternating  system,  using  about  2,000  volts  in  the 
primary  and  a  220-volt  three-wire  secondary.  This  alternating 
plant  supplies  the  distant  and  scattered  lighting  during  the  period  of 
heavy  load,  and  during  the  period  of  light  load  (about  three- 
iiuarters  of  the  whole  time)  this  distant  lighting  is  supplied  directly 
from  the  220-volt  three-wire  system  by  switching  the  secondary 
circuit  from  the  converter  to  the  regular  three-wire  system. 

Mr.  Arthur  J.Wright,  who  installed  this  system  first  at  Brighton, 
spoke  of  it  to  me  as  an  American  invention  not  patented  in  England, 
a  description  of  which  he  had  read  in  the  American  electrical 
journals,  and  was  much  surprised  to  learn  that  none  of  the  central- 
station  companies  had  made  use  of  it  in  the  United  States,  as  it  was 
proving  of  the  greatest  value  to  him  in  his  plant. 

Steam  Engines. — I  believe  we  are  ahead  of  England  and  France 
in  the  designing  of  dynamos  and  engines.  Their  workmanship 
leaves  nothing  to  be  desired,  but  giving  consideration  to  amount 
of  material  used,  efficiency  and  design,  I  think  we  are  in  advance 
of  them. 

One  of  the  most  surprising  things  to  me  was  to  see  the  almost 
universal  use  of  engines  which  we  would  consider  had  practically 
no  governor.  That  is,  engines  using  slow-acting  throttling 
governors  instead  of  the  triumphs  of  engineering  skill  which  are  so 
common  in  this  country7.  Not  since  1883  have  I  seen  such  poor 
governors  as  I  found  generally  used  abroad  in  the  finest  and  most 
recent  stations,  and  upon  engines  which  are  almost  perfection  itself 
as  regards  manufacture. 

The  Parsons  Steam  Turbine. — The  Parsons  Steam  Turbine  was 
one  of  the  most  interesting  things  I  saw  in  England.  These  steam 
turbines  are  direct  coupled  to  dynamos,  and  in  sizes  of  350  kilo- 
watts revolve  at  3,000  revolutions  per  minute  and,  of  course,  run 
at  higher  speed  in  smaller  sizes.  The  space  occupied  by  a  350- 
kilowatt  outfit  is  over  all  about  25ft.  long,  5ft.  wide,  and  including 
governor  about  7ft.  high.  These  turbine  plants,  when  running  at 
these  high  speeds,  are  entirely  free  from  vibration,  and  are  not 
even  bolted  down,  but  are  supported  by  three  pedestals,  one  near 
each  end  and  one  at  the  middle.  There  are  some  seven  or  eight 
bearings  all  in  line,  and  a  continuous  stream  of  oil  is  forced 
through  the  bearings  by  a  small  pump  driven  by  a  worm  on  the 
main  shaft. 

The  bearings  used  are  extremely  simple  and  very  ingenious. 
The  shaft  runs  in  a  gun-metal  sleeve  of  about  the  usual  dimensions  ; 
but  between  this  sleeve  and  the  surface  of  the  pillow-block  are 
three  cylinders  of  thin  sheet  brass  concentric  with  the  shaft, 
and  sliding  loosely  over  the  gun-metal  sleeve.  The  gun-metal 
sleeve  is  prevented  from  turning  by  a  lug  projecting  down  at 
one  end  into  a  hole  in  the  pillow-block.  The  entire  box  being 
filled  with  oil,  it  will  be  seen  that  the  shaft  is  free  to  vibrate 
slightly  in  every  direction  as  it  revolves,  and  tha':  the  viscosity  of 

the  oil  tends  to  damp  any  such  vibration.    The  three  thin  BUH id 

ing  sleeves  are  perforated  by  a  hole  of  about  !in.  at  about  every 
two  inches,  so  that  the  oil  can  work  freoly  between  these  sleeves. 
The  Parsons  steam  turbine  uses  the  steam  expansively  as  a  recipro- 
cating engine  does.  The  steam,  at  about  1251b.,  and  preferably 
superheated,  is  led  into  the  centre  of  a  cylindrical  chamber  in  which 
tin-  moving  parts  revolve.     There  are  three  of  these  chambers.     In 


the  first  chamber  the  steam  is  expanded  down  partially,  anil  thenco 
goes  to  a  second  similar  chamber  and    finally  to  a   third  One,  which 

last  chamber  leads  to  the  condenser.      In  each  of  these  chambers 

the  steam  in  its  passage  from  the  admission  to  the  exhaust  has  to 
pass  some  thousands  of  small  blades  or  teeth  which  project  from 
the  surfaoe  of  the  discs  a  friction  of  an  inch.  The  amount  of 
steam  used  and  its  expansion  svill  depend  upon  the  clearance  and 
the  number  of  these  turbine  discs  it  has  to  pass  in  getting 
exhaust.     It  will  be  evident  that  the  friction  of  the  engine  is  less 

than  that  of  a  loci  )n one  en '.one,  and  that  the  condensation 

should  be  less.  Also  full  advantage  can  be  taken  of  high  pressure, 
and  especially  of  superheated  steam,  for  the  difficulties  of  propel 
lubrication  and  packing  in  the  presence  of  high  temperature  steam 
in  a  reciprocating  engine  do  not  apply  to  this  engine. 

Tests  by  Profs.  Ewing  and  Kennedy  indicate  that  this  turbine 
when  in  perfect  conditionhas  an  efficiency  of  one  kilowatt  hour  in 
electrical  energy  produced  by  281b.  of  feed  water,  the  turbine 
being  operated  condensing.  This  is  equivalent  to  about  15  7  pounds 
of  water  per  indicated  horse-power  per  hour,  and  I  understood 
that  in  a  recent  competition  a  guarantee  was  made  by  Mr.  Parsons 
which  was  equivalent  to  about  13  pounds  per  indicated  horse-power 
per  hour,  and  that  his  guarantee  was  lower  than  that  of  the  best 
triple  compound  condensing  engines  of  the  reciprocating  type  which 
were  in  the  competition.  At  Newcastle-on-Tyne  I  saw  a  central 
station  of  about  25,000  lights  operated  solely  by  these  steam 
turbines,  and  which  has  been  in  operation  since  1890  and  has  been 
earning  and  declaring  dividends  ever  since  it  started.  An  interesting 
fact  as  to  this  Newcastle  station  is  that  all  of  these  conductors  are 
laid  underground,  and  consist  of  vulcanised  rubber  cables  drawn 
into  cast-iron  pipes  which  are  gas  and  water  tight,  and  through 
which  chemically  dried  air  is  forced  from  the  station  by  a  blower. 
There  are  over  six  miles  of  piping  and  over  25  miles  of  cable,  and 
after  five  years  operation  Mr.  Parsons  states  that  they  have  not 
had  a  single  instance  of  failure  of  insulation,  explosion,  or  other 
trouble  with  the  underground  system. 

The  Latal  Steam  Turbine. — Before  leaving  the  subject  of  steam 
turbines,  I  will  describe  the  Laval  steam  turbine,  of  which  I  saw  a 
number  in  the  works  of  the  manufacturers,  Breguet  and  Co.,  of 
Paris.  This  steam  turbine  differs  radically  from  the  Parsons.  The 
power  is  derived  from  the  momentum  of  a  jet  of  steam  impinging 
upon  buckets  near  the  periphery  of  a  disc,  so  that  the  machine  is 
somewhat  comparable  to  the  Pelton  water  wheel.  The  steam,  which 
is  preferably  used  at  a  high  pressure,  and  exhausting  into  a  vacuum, 
is  expanded  in  a  nozzle  before  reaching  the  disc,  and  reaches  the 
buckets  of  the  disc  fully  expanded,  and  hence  moving  at  a  very  high 
velocity,  which  the  inventor  claims  is  3,000ft.  per  second  for 
steam  at  851b.  per  square  inch,  exhausting  into  the  air,  and  3,700ft. 
exhausting  into  vacuum.  The  nozzle  makes  a  very  slight  angle 
with  the  plane  of  the  disc.  The  admission  of  steam  is  controlled 
by  a  centrifugal  throttling  governor.  The  number  of  revolutions 
of  the  disc  per  minute  varies  from  about  30,000  to  15,000  in  sizes 
from  5  h.p.  to  50  H.r.  The  buckets  are  milled  out  of  a  solid  disc 
of  steel  just  inside  of  the  periphery,  so  as  to  leave  a  solid  band 
on  the  circumference.  The  edges  of  the  buckets  are  quite  sharp. 
The  disc  in  a  case  of  a  50-H.P.  turbine  is  about  Mn.  thick. 
This  disc  is  mounted  on  a  small  steel  flexible  shaft  at  a  point  about 
one-third  from  one  end.  At  the  high  speeds  in  question,  a  body 
tends  to  revolve  about  an  axis  through  the  centre  of  gravity,  and 
since  it  is  impracticable  to  make  the  centre  of  gravity  absolutely 
coincident  with  a  straight  line  joining  the  bearings,  Mr.  Laval  has 
used  a  flexible  shaft  so  that  the  disc  is  free  to  assume  such  a  posi- 
tion as  to  revolve  practically  around  an  axis  through  the  centre 
of  gravity,  and  consequently  the  disc  revolves  with  perfect  smooth- 
ness and  without  any  trouble  at  the  bearings  at  these  enormous 
speeds. 

No  successful  way  has  been  perfected  as  yet  for  operating  a 
dynamo  directly  at  these  speeds,  and  so  Mr.  Laval  gears  from  his 
turbine  shaft  to  two  dynamo  shafts,  one  on  each  side  of  the  turbine 
shaft,  by  means  of  double  helical  gears  beautifully  cut,  which 
reduce  10  to  1,  and  upon  these  two  driven  shafts  are  placed  the 
dynamo  armatures,  two  driven  shafts  being  used  so  as  to  balance 
the  side  thrust  on  the  bearing  of  the  turbine  shaft.  The  Laval 
people  claim  as  high  efficiency  as  that  of  any  steam  engine  of  the 
same  horse-power,  and  there  seems  no  good  reason  to  doubt  their 
ability  to  secure  such  an  efficiency,  which  they  guarantee  fully  and 
specifically. 

A  careful  test  made  at  Stockholm  in  1893  showed  an  efficiency  of 
201b.  of  water  per  horse-power  hour,  with  steam  at  1131b.  initial 
pressure  and  used  condensing.  The  weight  of  this  turbine  is  about 
301b.  per  horse  power  in  a  size  of  about  30  ff.P.  The  simplicity  of 
this  strain  engine,  also  its  theory  and  practical  design  in  detail,  are 
leautiful,  and  it  seems  likely  to  become  an  important  factor 
in  the  electrical  field.  What  is  needed  is  a  generator  of  electricity 
directly  driven  by,  or  preferably  constituting  a  part  of,  the  revolv- 
ing disc,  and  here  is  food  for  considerable  thought. 

Five-Win  System.  -At  Manchester  1  saw  the  live-wire  plant 
designed  by  Dr.    jjopkingop,  and   recently  installed.     1  inspected 
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the  oentral  station  for  a  few  minutes  only,  as,  unfortunately,  those 
most  familiar  with  the  principal  features  of  the  system  were  absent 
at  the  time  of  my  visit.  The  dynamos  were  bipolar  machines 
driven  from  vertical  engines  by  means  of  link  belts  with  idlers.  I 
cannot  say  that  I  was  favorably  impressed  with  the  generating 
plans  or  distribution  system,  as  far  as  I  could  judge  of  them  in 
Buch  a  brief  observation. 

Liverpool  Electric  Railway. — At  Liverpool  I  investigated  the 
overhead  electric  railway.  The  overhead  structure,  the  motors, 
methods  of  collecting  the  current,  &c. ,  were  exceedingly  well 
designed  and  constructed,  and  gave  evidence  of  good  working.  The 
central  station  apparatus  and  design  was  not,  however,  up  to  the 
standard  of  work  here  in  recent  electric  railways. 

The  series  parallel  control  is  used,  but  no  rheostat,  the  designer 
seeming  to  realise  that  it  might  just  as  well  be  left  out,  and  the 
equivalent  resistance  secured  in  the  windings  of  the  motors  them- 
selves with  less  apparatus  and  no  appreciable  difference  in  economy 
or  control. 

English  Central  Stations. — In  London  I  visited  several  central 
stations,  of  which  I  will  mention  two.  The  first  is  that  of  the 
Metropolitan  Electrical  Supply  Company.  This  company  has  an 
enormous  area  allotted  to  it.  I  will  explain  right  here  that  both 
in  London  and  Paris  the  authorities  follow  the  plan  of  granting  to 
several  different  central  station  companies— supply  companies  as 
they  term  them — the  exclusive  right  to  a  certain  section  of  the 
city.  No  such  company  can  run  into  any  other  company's  section. 
At  the  central  station  of  the  Metropolitan  Company  I  found  four 
Parsons  steam  turbine  units  of  350  kilowatts  each,  running  at  3,000 
revolutions  per  minute.  These  steam  turbines  had  been  in  opera- 
tion only  a  short  time  I  saw  them,  and  had  been  installed  for  the 
reason  that  the  central  station  had  been  enjoined  by  the  Courts 
from  operating  the  reciprocating  engines  formerly  in  use  because  of 
the  vibration  they  caused.  I  was  informed  that  the  vibration  was 
particularly  troublesome  and  difficult  to  overcome,  because  the 
central  station  was  built  upon  made  land,  above  the  bed  of  a  former 
river,  and  that  the  ground  was  boggy  and  transmitted  any  vibration 
in  the  most  surprising  manner.  I  enquired  as  to  the  working  of 
the  steam  turbines,  and  was  informed  that  they  were  not  able  to 
detect  any  difference  in  their  coal  consumption  compared  with  the 
compound  condensing  reciprocating  engines  formerly  in  use.  I 
found  that  an  accident  had  happened  to  one  of  the  steam  turbines 
by  which  it  had  lost  all  of  the  blades  in  one  of  the  three  chambers, 
which  reduced  its  capacity  and  efficiency  considerably,  but  did  not 
put  it  out  of  service  entirely. 

The  other  London  central  station  I  shall  refer  to  is  that  of 
the  City  of  London  Company.  This  company  supplies  the  heart 
of  London,  that  is  the  old  "City  of  London,"  which  is  without 
doubt  the  best  central  station  territory  in  the  world,  on  account 
of  the  wealthy  nature  of  the  customers,  the  substantial  character 
of  the  buildings,  and  especially  because  of  the  peculiarly  dismal 
foggy  weather  in  London.  While  I  was  there,  artificial  light 
was  required  almost  as  much  by  day  as  by  night.  This  central 
station  is  beautifully  located  on  the  south  bank  of  the  Thames, 
near  the  centre  of  lighting,  and  is  a  fine  example  of  the  best  that 
can  be  done  to-day  with  the  alternating  system  undersuch conditions. 
I  do  not  believe  it  would  be  possible  to  find  less  excuse  for  the  use 
of  the  alternating  system  than  in  this  station,  and  yet  I  expect  it 
will  pay,  for  it  can  hardly  fail  to  earn  money  under  such  extra- 
ordinarily favourable  conditions  for  lighting. 

Put  I  need  hardly  say  that  they  have  no  motors  except  toys,  and 
but  few  of  them  ;  and  when  I  remember  that  in  Chicago  40  per 
cent,  of  the  connecting  load  is  motors,  and  that  this  percentage  is 
rising  all  the  time,  it  seems  evident  that  the  City  of  London  Com- 
pany is  terribly  handicapped  by  the  use  of  the  alternating  current. 
However,  they  have  a  2, 000- volt  three- wire  secondary,  and 
the  dynamos  all  on  multiple-arc,  which  is  certainly  using  the  alb  i 

nating  current  to  the  best  advantage.     Aside  from  the  use  of  the 

alternating  current   under  these  conditions,   it    is  difficult    to      ij 
anything  in  criticism  .if  the  central  station. 

The  plant  is  arranged  <>n  the  panel  system,  which  Mr.  Mordey 
says  originated  with  him,  and  which  is  thorough!]  earned  out  iii 
this  station,  f^r  each  panel  or  section  acn  i  the  building  comprises 
an  independent  unit,  including  a  boiler,  engine,  dynamo,  and 
switchboard    For  •' kilowatts.     The  ongim  vertical   and 

direct -coupled  to  the  Mordey  alternators.      The  BV 

entirely  novel  in  design,  be,  ., .,,,    LOft.  high, 

standing    clear    from    the    wall    and    having    all    of    the    COD 

inside,  with  the   instruments,   &c,   mounted   on  the   Eron 

While  very  finely  finished  and  orni ntal,  I  could  nol   bul  think 

that  the  vital  parts  would  I diffii  all  to  in  p  i       rid  repait 

in    case    of    emergency    limn    in    our   rccenl    switchboard    D] 

One  detail  of  electrical  construction  in  winch  the  fi 

Beema  very  backward  is  the  rl itats.     In  tins  magniJ 

in  the  City  of  London,  for  instance,  and  in  many  other  places.  I  saw 

rheo  tats  made  by  winding  german  silver  wire  on  b 

which  was  then  mounted  on  insulators  horizontally  on  a  table,  and 


a  slider  arranged  to  move  over  the  surface  of  the  resistance  wire 
itself,  which  was  thoroughly  exposed. 

Another  detail  in  which  we  are  certainly  in  advance  of  foreign 
practice  is  our  instrument  work,  for  which  we  must  thank  Mr. 
Weston  solely.  I  saw  many  fine  instruments  while  abroad,  but 
they  seemed  to  be  more  suited  for  a  physical  laboratory  than  a 
central  station,  the  substantial  compact,  permanent  features  of  the 
Weston  instrument,  with  its  readable  scale  and  dead-beat  index, 
were  conspicuous  to  me  by  their  absence. 

French  Central  Stations. — In  France  the  most  interesting  cantral 
station  I  saw  was  in  Paris,  where  I  visited  a  sub-station  designed 
for  a  capacity  of  30,000  lights.  The  sub-station  was  supplied  from 
a  distant  central  station  by  means  of  a  constant  current  of  250 
amperes,  all  devices  on  this  current  being  in  series  and  the  total 
E.AI.F.  running  as  high  as  6,000  volts  at  times. 

In  the  sub-station  were  rotary  transformers,  the  primary  ends  of 
which  were  series-wound  motors,  and  all  being  in  series.  The 
secondaries  of  these  rotary  transformers  as  generators  fed  a  five- 
wire  system  of  conductors,  and  in  multiple-arc  with  these  generators 
across  the  five- wire  system  was  a  bank  of  storage  batteries.  The 
lamps  used  were  110  volts  ;  some  of  the  rotary  transformers  had 
110- volt  secondaries,  four  of  such  secondaries  being  in  series  so  as  to 
make  the  five-wire  system  complete  independently  of  the  batteries. 
Other  of  the  rotary  transformers  had  440-volt  secondaries  and  fed 
the  outside  conductors  only.  On  each  rotary  transformer  was  a 
rheostat  which  was  in  multiple  with  the  series-wound  field,  and 
which,  by  a  step-by-step  movement  similar  to  that  of  the  old  U.S. 
automatic  regulator,  controlled  the  strength  of  the  series  field  so 
as  to  keep  the  E.M.F.  in  the  secondary  constant,  the  controlling 
magnet  of  the  automatic  being  across  the  secondary  of  constant 
E.M.F. 

The  storage  battery  plant  was  well  designed,  and  seemed  to  be 
in  good  order.  It  was  as  clumsy  and  seemed  as  full  of  trouble- 
some possibilities  as  those  we  have  on  this  side  of  the  water.  It 
had  capacity  for  8,000  10-c.p.  lamps  for  three  hours  and  cost 
about  830,000,  weighed  about  400,0001b.,  and  occupied  a  space 
about  32ft.  by  50ft.  This  cost  means  about  §107  per  kilowatt  of 
output,  which  seems  a  pretty  high  price  to  pay  for  a  plant  to 
generate  electrical  energy  to-day,  especially  when  it  probably  lias 
an  efficiency  at  three  hours'  discharge  not  above  GO  per  cent. 
Such  a  storage  battery  must  be  compared  in  cost  with  the  cost  of 
boilers,  engines  and  dynamos  per  kilowatt,  which  would  cost 
perhaps  850  kilowatt,  and  whose  efficiency  would  be  100  per  cent, 
as  compared  with  the  60  per  cent,  efficiency  of  the  storage 
battery,  since  the  storage  battery  must  derive  its  energy  from  a 
steam  plant  first.  The  craze  for  storage  batteries  as  the  universal 
panacea  for  electrical  troubles,  which  we  have  all  read  so  much 
about  in  connection  with  European  practice,  seems  to  be  on  the 
wane,  if  I  may  judge  from  the  statements  of  the  engineers  rather 
than  the  storage  battery  manufacturers  ;  but  when  we  remember 
that  in  France  and  England  they  do  not  know  what  a  healthy  motor 
load  means,  we  need  not  be  surprised  at  the  claims  of  inefficiency 
for  stations  which  do  not  use  batteries,  and  hence  run  their  boiler, 
engine,  and  dynamo  for  mmt  of  the  24  hours  practically  without 
load. 

Important  of  iht  Load  Factur  w  Central  Station*. — All  central 
station  people  have  known  for  years  that  tho  most  profitable 
consumers  were  those  who  used  their  lamps  for  the  greatest  number 
of  hours. 

In  other  words,  that  the  net  profit  due  to  the  consumer  was 
largely  dependent  upon  the  relation  between  his  average  load  and 
his  maximum  load,  which  Mr.  Crompton  in  England  has  aptly 
called  the  "load  factor."  Yet,  while  appreciating  this  fact,  central 
station  companies  make  their  rates  dependent  upon  the  kilowatt 

hours  used,  and  independent  of  the  maximum  kilowatts  used. 

Mr.  Arthur  Wright,  at  Brighton,  in  England,  deserves  the  credit, 

as  far  as  1  know,  for  having  first  given  commercial  recognition  to 
this  load  factor  of  the  consumer.  Mr.  Wright  supplies  each  con- 
sumer, not  only  with  a  meter  which  registers  the  kilowatt  hours 
used,    but    also    a    second    meter    of    simple    construction,    which 

registers  the  maximum  kilowatts  used  at  any  tune  during  the 
month,  and  the  discount  which  the  consumer  nets  is  very  largely 
due  to  tho  relation  between  his  average  and  his  maximum  kilowatts. 

Suppose    that    there   arc    two    customers    connected    lo   a  central 

station,  and  thai  the  month!]  readings  show  that  each  has  used 
900  kilowatt  hours.     By  the  usual  practice  in  this  country  the  bill 

would   h<  the  same,  yet  one  bill    may  be  due  to  the  use  of    1}    kilo- 

v.iii  for  '_'i  hours  per  day,  and  for  30  days  per  month,  and  the 
second  bill  may  be  due  to  the  use  of  30  kilowatts,  an  average  of 

one  hour  per  day    for  30  days    per  month,      Thai    is,    the    tirst     bill 

msj  bi  due  to  a  steady  load.  i  u  h  i    i  i   rt  lamps  in  a  basemen!  oi 

a  hotel  or  a  vent  il.it  in;:  fan.   while  the  Second    bill   may  be  due   to  a 

target  load  ol  lamps  used  onlj  oo  i  tonally,  as  in  an  office  building 
or  an  eleotrio  elevator  requiring  30  kilowatts  for  a  few  seconds  to 
itarl  n  up,  and  after  starting  requiring  only  16  kilowatts. 
With  the  same  900  kilowatt  hours  per  month  for  the  two  oaaea 

Oentral    .t.Vioii  company   should   charge  at    least    live   times   as 
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much  for  the  oase  having  the  elevator  and  small  load  factor,  as  in 
the  other  case. 

It  is  a  fact  not  generally  appreciated  that  in  any  central  station 
the  cost  of  producing  a  kilowatt  hour  can  bo  divided  into  two 
port  inns,  ono  of  which,  such  as  interest  on  cost,  depreciation, 
salaries,  a  small  part  of  the  labour  and  coal,  vary  with  the  kilowatt 
capacity  of  the  plant,  that  is,  proportionately  to  the  maximum  lead, 
and  are  independent  of  th»  number  of  kilowatt  hours  produced  ; 
and  the  other  portion  of  the  cost  of  producing  1  kilowatt  hour 
represented  by  the  larger  portion  of  the  coal,  labour,  water,  &c,  is 
dependent  upon  the  number  of  kilowatt  hours  produced,  and  is 
independent  of  the  maximum  load.  The  fact  about  this  matter 
which  is  best  appreciated  is,  that  the  portion  of  the  total  cost  of 
1  kilowatt  hour  produced,  which  depends  upon  the  maximum  load, 
13  about  two-thirds  of  the  total  cost,  and  the  part  dependent  upon 
the  output  is  only  about  one-third. 

In  a  modern  central  station  1  kilowatt  of  its  capacity  represents 
about  $300  invested.  Consider  the  two  consumers  cited  above. 
Both  loads  are  in  use  at  the  time  of  maximum  daily  load.  For 
the  elevator,  the  central  station  has  to  provide  an  investment  of 
$9,000,  for  the  ventilator  fan  $:>75.  Assuming  interest,  deprecia- 
tion, and  similar  charges,  and  at  10  per  cent,  we  have  SHOO  to  deduct 
from  our  gross  earnings  in  the  elevator  case,  before  we  reach  net 
profits,  and  837.50  in  the  other  case.  Suppose  we  get  10  cents  per 
kilowatt  hour  in  each  case,  and  that  the  cost  of  production  indepen- 
dent of  general  expenses,  interest,  depreciation,  &c,  is  50  per  cent, 
of  the  gross  receipts,  &c.  This  would  mean  that  if  we  get  10  cents 
for  each  kilowatt  hour  in  both  cases,  our  gross  revenue  would  be 
890  per  month  in  each  case,  and  our  gross  profit  845.00  per  month, 
or  8540  per  year  in  each  case.  But  in  the  elevator  case  we  have 
interest  and  depreciation  charges  of  8900  a  year,  and  hence  have 
actually  lost  considerable  money  in  supplying  this  customer,  while 
in  the  other  case  we  have  made  a  net  profit  of  over  8500  per 
annum. 

We  would  have  to  charge  more  than  ten  times  the  rate  per  kilo- 
watt hour  to  the  elevator  that  we  charge  to  the  ventilating  fan  to 
make  the  same  net  profit  on  81  of  capital  invested. 

This  load  factor  is  a  most  vital  question,  and  it  is  the  difference 
in  load  factors  in  English  and  American  central  stations  which 
makes  storage  batteries  commercially  possible  there  and  impossible 
here.  The  average  load  factor  of  an  English  central  station  is  less 
than  15  per  cent.,  and  even  in  London  in  December  it  is  only  33 
per  cent.,  while  in  most  American  cities  the  load  factor,  which  is 
40  per  cent,  in  December,  will  in  many  cases  be  above  50  per  cent. 

This  difference  is  due  almost  wholly  to  our  motor  load,  which  is 
an  almost  unknown  quantity  abroad.  With  a  15  per  cent,  load 
factor  a  storage  battery  may  pay,  but  not  with  a  load  factor  of  40 
per  cent.,  especially  when  the  load  factor  in  our  central  stations  is 
rising  each  year. 

If  central-station  companies  would  offer  such  a  discount  due  to 
load  factor  as  to  warrant  their  individual  customers  in  installing  at 
his  own  expense  a  storage  plant  which  he  would  charge  at  the 
minimum  rate  per  kilowatt  hour  by  a  steady  current  for  twenty- 
four  hours  per  day,  and  then  used  this  stored  energy  to  supply  his 
occasional  demands  for  an  occasionally  very  large  rate  of  energy,  I 
believe  it  is  possible  that  the  central-station  companies,  the  storage- 
battery  companies  and  the  consumers  might  all  derive  a  profit  from 
the  arrangement.  I  have  no  doubt  that  a  central-station  company 
could  afford  to  make  a  rate  of  four  cents  per  kilowatt  hour  for  a 
continuous  service  night  and  day  and  make  a  satisfactory  profit, 
while  it  would  surely  lose  money  in  supplying  an  elevator,  such 
as  described  above,  even  at  15  cents  per  kilowatt  hour. 

I  believe  that  the  following  schedule  of  rates  fairly  represents 
the  charges  per  kilowatt  hour  that  should  be  made  to  customers  of 
various  load  factors. 


Load  factor. 


5 
10 
15 
20 
25 
30 
35 
40 
50 
60 
70 
80 
90 
100 


Rate  per  kw.  hour       Resultant  gross  income  per 
in  cent*.  annum  per  kw.  of  plant. 


300 

200 

16-0 

130 

11-2 

100 

9-2 

8-5 

7-0 

60 

53 

48 

4-4 

4  0 


¥131.40 
175.20 
210.24 
227.76 
245.28 
262.80 
281.07 
297.84 
306.60 
315.36 
325X0 
336.38 
346.89 
350.40 


It  must  be  noticed  that  this  argument  would  lose  most  of  its  force 
if  the  maximum  It  ad  of  the  consumer  did  not  occur  at  the  time  of 
day  when  the  maximum  load  was  upon  the  central  station,  but  in 
elevators,  and  similar  loads  which  call  for  their  maximum  load  in 


starting  up  every  few  seconds,  then  maximum  loads  will  not  only 
occur  together  occasionally,  but  this  will  sometimos  occur  at  the 
I  line  of  maximum  loud  on  the  central  station,  and  when  this  accu- 
mulated load  is  put  upon  the  central  station  the  kilowatts  must  bo 
there  to  meet  the  demand. 

Electric  Heating.  !  saw  evidences  of  a  very  healthy  demand 
for  eketrically-heated  devices  while  abroad.  In  London  the  prin- 
cipal central  station  company  is  running  at  its  own  expense  a  show 
room  for  the  education  of  the  public  in  this  line,  and  several 
manufacturers  of  electric  heaters  told  me  the  demand  was  very 
satisfactory,  and  promised  a  good  future. 

The  Seilmcmm  Locomotive.—  In  France  I  examined  what  I  con- 
sidered the  moat  important  electrical  engineering  development  of 
all  that  1  saw.  It  was  the  Heilmann  electric  locomotive.  Having 
been  for  some  years  past  a  firm  believer  in  the  merit  of  this 
machine,  and  having  been  in  correspondence  with  Mr.  Brown,  Mr. 
Heilmann's  electrical  engineer,  as  to  an  invention  of  mine  used  in 
this  locomotive  for  the  first  time  on  a  large  scale,  I  was  especially 
interested  in  it,  and  my  hearers  will  please  discount  as  they  may 
think  necessary  my  description  of  the  advantages  of  a  locomotive 
using  my  system  of  control.  The  locomotive  I  saw  was  the  first 
one  built,  and  was  not  in  service  when  I  was  there.  It  had  run 
2,200  miles  commercially,  however,  and  as  a  result  of  the  perfor- 
mance of  this  first  locomotive,  which  was  600  H.P.,  there  are  now 
building  two  locomotives  of  1,500  H.i'.  each,  which,  it  is  expected, 
will  go  into  commercial  service  about  June  next. 

This  electric  locomotive  carries  its  own  central  station  with  it. 
It  is  really  a  complete  central  station  on  wheels,  with  its  power 
used  for  propelling  itself.  Speaking  from  memory,  I  should  say 
the  length  over  all  was  about  50ft.  The  locomotive  is  mounted 
upon  two  bogies  each  having  four  axles,  so  that  the  weight  of  the 
locomotive  is  borne  by  Hi  wheels,  each  of  which  is  about  45in.  in 
diameter.  A  platform  made  of  heavy  iron  girders  runs  the  wholo 
length  of  the  locomotive,  and  is  supported  upon  two  pivots,  one  at 
the  centre  of  each  bogie.  1/pon  this  platform  is  mounted  the  ooal, 
water,  boiler,  engine,  dynamo,  &c.,  so  that  it  will  be  noticed  every 
pound  of  material  is  used  upon  the  drivers  and  therefore  becomes 
effective  for  tractive  purposes. 

The  entire  weight  of  the  locomotive  is  114  long  tons  ;  that  is, 
about  15,500  pounds  per  driving  wheel,  which  is  about  the  same 
as  our  standard  practice  in  this  country.  With  a  tractive  coefficient 
of  02,  this  means  a  draw-bar  pull  of  50,000  pounds,  and  assuming 
friction  at  six  pounds  per  ton,  we  find  that  50,000  draw-bar  pull 
would  enable  us  to  pull  1,900  tons  on  a  1  per  cent,  grade  at  a  low 
speed,  say  15  miles  per  hour,  and  would  give  us  ample  draw-bar 
pull  for  handling  a  200-ton  train  at  any  speed  thus  far  seriously 
discussed. 

Most  engineers  who  have  heard  of  the  Heilmann  locomotive 
have  derisively  dismissed  it  from  their  minds  as  a  ridiculous 
monstrosity  of  a  crazy  Frenchman,  but  I  have  for  some  time 
believed,  and  am  now  convinced,  that  you  will  in  the  immediate 
future  be  bound  to  give  this  machine  the  most  respectful  con- 
sideration. I  find  that  the  impression  prevails  generally,  that 
the  modern  steam  locomotive  is  really  a  very  perfect  and  efficient 
machine.  This  I  chink  is  far  from  being  true.  The  efficiency 
of  a  boiler  depends  largely  upon  how  perfect  the  combustion  is, 
and  with  forced  draft  we  can  realise  an  efficiency  of  80  per  cent, 
with  very  perfectly-designed  boilers,  provided  we  do  not  attempt 
to  burn  more  than  about  401b.  of  coal  per  square  foot  of  grate 
surface  per  hour.  But  the  maximum  duty  of  boilers  in  locomo- 
tive practice,  such  as  for  the  highest  speed  service,  involves  the  use 
of  nearly  2001b.  of  coal  per  square  foot  of  grate  surface,  and  I 
need  hardly  say  that  forcing  the  boiler  in  this  way  results  in  a 
terrible  inefficiency.  To  produce  an  indicated  horse-power  in  a 
steam  locomotive  at  highest  speeds  to-day  probably  requires  at 
least  twice  as  much  coal  as  is  required  in  first-class  stationary  or 
marine  boilers.  This  is  the  first  place  where  Mr.  Heilmann  is  able 
to  show  an  economy  ;  he  is  able  to  carry  a  larger  boiler,  and  hence 
does  not  have  to  crowd  it  to  such  a  wasteful  point. 

But,  regardless  of  an  abundant  supply  of  steam  from  the  boiler, 
we  find  ourselves  greatly  limited  in  power  for  steam  locomotive 
practice  at  high  speed,  because  of  the  wire-drawing  of  the  steam 
and  difficulty  of  properly  exhausting  when  we  run  our  locomotive 
at  its  highest  speed.  The  maximum  draw-bar  pull  obtainable  when 
running  at  the  highest  speed  is  only  about  half  that  obtainable  at 

Ioh  pet  'I,  no  matter  how  much  steam  we  have  at  command,  or  at 
what  cut  nil'  we  work.  Heilmann  avoids  this  difficulty,  as  we  shall 
see  presently. 

Another  matter  of  most  serious  importance  is  the  tremendously 
destructive    effect    upon    the   roadbed,    and    upon    the    locomotive 

itself,  of  the  unbalanced  vertical  comi ent  of  the  motion  of  the 

counter-balance  weight  of  the  steam  locomotive,  and  also  the 
shouldering  effect  of  the  locomotive  tending  to  spread  the  rails. 
Probably  at  least  one-third  of  the  cost  of  maintenance  of  the 
roadbed  and  the  locomotive  for  high-speed  service  could  be  traced 
directly  to  this  destructive  "  hammer  blow  "  and  side  thrust.    Both 
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of  these  effects,  which  become   very  troublesome  as  we  go  to  the 
higher  speeds,  are  entirely  absent  in  the  electric  locomotive. 

Having  now  pointed  out  the  weaknesses  of  the  steam  locomotive, 
which  develop  most  forcibly  as  we  increase  in  speed,  I  will  describe 
the  construction  of  the  Heilmann  locomotive  and  point  out  how 
those  difficulties  are  obviated  by  the  electric  locomotive.  The 
steam  engine  is  compound,  well  balanced,  and  directly  coupled  on 
its  shaft  is  the  electric  generator.  A  four-pole  single  reduction 
motor  of  the  iron-clad  type  is  geared  to  each  of  the  eight  axles,  and 
the  motors,  which  are  series  wound,  are  multiple  with  each  other 
across  the  brushes  of  the  generator  armature.  As  the  motor-field 
must  have  a  fair  degree  of  saturation  to  prevent  sparking  when  the 
locomotive  is  running  light  and  pulling  no  train,  it  will  be  evident 
that  under  all  operating  conditions  the  motor-fields  are  constant 
and  fully  saturated,  which  makes  them  entirely  sparkless.  The 
field  of  the  generator  is  separately  excited  by  means  of  a  small 
auxiliary  engine  and  constant  potential  dynamo,  which  also  supplies 
the  electric  lights  needed.  The  engine  has  a  fixed  cut-off  at  the 
most  economical  point,  say  one-quarter  stroke,  and  its  speed  is 
adjusted  by  the  throttle. 

The  engine  in  practice  is  varied  in  speed  from  perhaps  50  to 
500  revolutions,  and  the  strength  of  the  generator  field  from 
zero  to  its  maximum  strength.  It  will  be  noticed  that  all  steam 
used  is  used  expansively  at  a  fixed  cut-off,  and  Mr.  Heilmann 
lays  great  stress  on  this,  although  I  myself  would  prefer  an 
automatic  engine  running  at  a  constant  speed,  and  I  believe 
that  he  would,  if  he  could  get  as  good  ones  abroad  as  we  can 
in  this  country.  For  starting,  an  almost  unlimited  torque  is 
secured  by  gradually  increasing  the  generator  field  strength  and 
speed,  which  sends  a  current  through  the  motors,  rising  smoothly 
fromzero  to  thatcurrent  sufficient  to  start  the  motor  armature.  If  we 
leave  the  field  controller  and  throttle  in  this  initial  position,  our 
train  will  start  smoothly,  and  will  continue  to  move  slowly,  using 
the  full  current,  but  producing  the  current  with  about  50  volts,  or 
one-tenth  of  the  full  voltage,  and  we  will  be  producing  this  power, 
about  one-tenth  of  that  required  at  full  speed,  by  a  steam  engine 
using  steam  expansively  instead  of,  as  in  the  steam  locomotive, 
full  stroke.  But,  of  course,  we  desire  to  accelerate  the  train 
rapidly,  so  we  keep  on  manipulating  the  field  controller  and 
throttle,  until  we  finally  have  the  engine  dr'ving  the  generator 
at  full  speed  in  a  field  of  full  strength,  which  will,  of  course, 
represent  the  full  power  of  the  locomotive.  When  we  reach  a 
grade  requiring  Miree  times  the  torque  required  on  the  level,  we 
weaken  the  field  to  one-third  of  its  full  strength.  We  will  then 
move  up  the  grade  at  about  one-third  of  the  speed  on  the  level, 
while  using  the  same  power  as  was  required  on  the  level. 

It  will  be  noticed  that  under  the  electrical  arrangement  on  this 
locomotive,  the  electric  energy  is  used  in  such  a  manner  that  its 
voltage  is  varied  in  proportion  to  the  speed  desired,  and  the 
amperes  are  in  proportion  to  the  torque  required,  so  that  the 
electrical  energy  produced  is  utilised  in  the  most  efficient  manner 
possible. 

Since  this  method  of  control  of  mine  has  been  repeatedly 
criticised  before  this  Institute  on  the  score  that  a  generator  of  such 
size  and  type  when  used  as  described  would  spark  disastrously,  I 
beg  leave  to  say  that  I  scrutinised  most  carefully  the  commutator 
of  the  generator  which  had  supplied  the  current  during  the  loco- 
e'a  2,200  miles  service,  and  1  never  saw  a  commutator  and 
brushes  in  more  perfect  condition,  and  the  engineer  assured  me 
that  under  no  circumstances  had  there  been  any  sparking  what- 
ever. I  regret  that  my  method  of  control  does  noi  lit  the  generally 
accepted  self-induction  theory  of  sparking,  but  am  forced  to  con 
elude  that,  as  something  is  evidently  wrong,  it  must  be  the  theory 
which  fails  to  agree  with  the 

\u  electric  locomotive;  of  this  kind  would  probably  cost  for  the 
first  feu-  about  $30,000,  each  being  equipped  with  .>  1,500-b  p 
boiler  of  our  best  marini   type,  .mil  one  of  our  best  automatic  cul 

oil'  compound  engines   directly  i pled  to  a  modem  multipolar 

'•      I  believe  that  a  locomotive  of  this  type  could  be   I. mil 

which  would  be  able  to  pull  50  per  cent,  more  weight  than  any 
of  the  preaent  steam  locomi  tivea,  and  that   il  could  pull  tht 

weight  at  60  per  cent,  higher  speed.     1  think  this  ty] I 

1 motive  is  the  stepping  si ■  between  the  Bteam  lot I 

the  electric  locomotive  operated  from  a  distant  central  Btati<  n 
To  properly  try  the  expermenl  ol  operating  a  high-speed  looo- 

motiveof  1,61 from  a  central  station  would  undoubtedlj  cost 

nearlya  million  dollars.     To  try  it  with  a  locomotive  ol  the  Heil 
"■ ■'""    type  would  cost   not    more  than      00   and   il   il    prove 

mi     peed 

'  '"'"'•  "'*•'"  '"'  driving  tl  1   pro7i  ,, 

satisfactory. 

Tim  German  Electro-Chemical  Sociel  ,  li  ■  ■,,  mual  gathei 
ln:'  of  this  ear  at]  rankforl  on  the 

Main  on  Juue  6th     8th,  und<  t  the  ]  residency  of  Prof.  Ostwald, 


A  METHOD  OF  DEDUCING  EXPRESSIONS  FOR 
ELECTROMAGNETIC  FORCE.* 

BY    I  .    T.    TII'Ti'lIINSON    ANli    E.     I!.    (  AKK'HOFF. 

Biot  and  Savart  and  Maxwell  have   shown   experimentally  that 
the  force  due  to  a  current  in  an  unlimited  rectilinear  conductor  on 

KC 

a  pole  of  unit  strength  at  a  distance  r  from   the  current  is  ' 

T 

where  K  is  a  constant  to  be  determined,  so  that  the  expression  for 
work  done  shall  be  equal  numerically  to  N  C. 


Fig.  1. 

To  determine  this  constant : 

Imagine  unit  pole  at  P  (Fig.  1)  ;  let  the  conductor,  A  B,  revolve 
uniformly  about  P,  describing  a  cylinder  of  radius,  r.  The  con- 
ductor cuts  the  entire  \ir  lines  which  radiate  from  the  unit  pole  ; 
the  work  done  is,  therefore,  4tt  C.      The  distance  that  the  con- 

K  C 

ductor  moves  is  2jt  r,  and  the  uniform  force  is . 

r 

The  work  then  is  :  — 

W=  — 2*r=2irKC. 
r 

This  must  equal  4jtC,  and  therefore  K  =  i.  This  is  the  usual 
electromagnetic  definition   of  current,   but  obtained  in  a  different 


I'm.  2. 


way.  With  this  definition  of  unit  current  the  expression  for  work 
becomes  numerically  equal  to  X  C.  1  sing  this  we  shall  deduce  the 
expression  for  the  force  in  other  cases. 

1.  To  find  the  expression  for  the  force  at  the  centre  of  a  circle 
(Fig.  2)  of  radius,  r,  due  to  current,  C,  flowing  around  the  circum- 
ference, [magine  unit  pole  at  the  centre,  P.  Revolve  the  circular 
conductor  about  a  diameter,  A  B,  through  IStldeg.  :  then  all  the 
-lir  lines  from  the  unit  pole  will  be  cut.  and  the  total  work  done 
will  be  4ir  C. 


nno  oono  oAyo  o  o  i    . 


iQonn 


Each  element  of  the  conductor,  as  i  d,  contributes  a  part  to  the 
work  proportional  to  its  length  and  to  the  distance  it  moves  through, 
The  sum  of  all  these  products  ol   length  and  distance,  however 

taken,  is  equal  to  the  surface    of   the   sphere,  or    I  a- , J.       If   then     F 

De  the  force  due  to  unit  Lets 

I  It,'       ItC. 

I''       «•-. 

\;.    .  rical  World  of  New  York, 
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The  force  due  to  the  entire  circumference  is 
F'~=2irrxF    2*0/i-. 

II.  To  find  the  force  at  a  point  within  an  indefinitely  long 
Bolenoid  (Fig.  3) : 

Let  there  be  n  turns  per  centimetre.  Assume  unit  pole  ai  P  to 
move  parallel  to  the  axis  to  P  wherePP'  tl  n)Cm.  Every  line  of 
force  will  cut  one  spire  of  the  circuit,  for  any  line  that  was  at  E 
moves  to  E  and  EE  =PP'. 

The  entire  circuit  will  then  be  cut  by  all  4rr  lines  of  force  ;  the 
work  will  then  be  4irC,  and  the  uniform  force  between  P  and  P' 
will  be  4ir  C  1  »=4irC.  This  is  irrespective  of  the  position  of  P 
within  the  solenoid. 


CHERRY'S  "FORGET-ME-NOT"  CALCULATOR. 

This  ingenious  calculator  consists  of  a  logarithmic  scale  lOOin. 
long,  cut  up  into  20  equal  parts,  and  printed  in  the  space  of  5in. 
by  -in.  It  is  used  in  the  same  manner  as  the  Fuller  cylindrical 
rule,  that  is  to  say,  by  means  of  the  relative  position  of  two  marks, 
which  may  be  moved  together  over  the  scale.  In  the  Fuller  rule, 
these  marks  are  carried  by  long  brass  arms  or  pointers  and  form 
part  of  the  instrument,  but  in  the  Cherry  calculator  they  are  made 
upon  sheets  of  tracing  paper  which  are  laid  upon  the  printed  card. 
The  scale  is  practically  the  same  as  that  of  a  Fuller  cylinder 
unrolled,  and  as  the  space  between  the  5  and  the  5'01  divisions  is 
almost  Ain.,  this  may  be  read  to  one-fifth,  that  is,  four  parts  in 
1",000,  or  about  5V  of  1  per  cent.  The  accuracy  of  the  instrument 
would  be  greatly  increased  by  further  subdivision  of  the 
first  part  of  the  scale,  the  divisions  on  the  first  line  being 
about  j^in.  apart.  Sheets  of  tracing  paper,  ruled  in  lines 
spaced  as  on  the  calculator,  are  supplied  with  it.  These  lines  are 
inclosed  in  a  rectangle  the  same  size  as  that  of  the  scale,  viz.,  about 
5in.  by  oin.  To  multiply  two  numbers  together,  one  of  the  corners 
of  the  rectangle  on  the  tracing  paper  is  placed  over  one  of  the 
numbers,  and  a  pencil  mark  is  made  at  whichever  corner  of  the 
rectangle  or  the  card  is  available.  This  mark  is  then  brought  over 
the  other  number,  and  the  product  is  found  under  whichever 
corner  of  the  tracing  paper  rectangle  is  found  on  the  divided 
scale.  In  general,  any  two  marks  made  upon  the  tracing  paper 
will  always  lie  over  two  numbers  in  the  same  ratio,  as  in  the  Fuller 
cylindrical  rule  or  the  Borcher  calculating  circle,  but  by  the  use  of 
the  corners  of  the  rectangle  the  difficulty  of  the  discontinuity  of 
the  scale  in  the  present  calculator  is  ingeniously  surmounted. 
Varnished  tracing  paper  for  pen  and  ink  is  provided,  and  slips  with 
a  number  of  conversion  constants  are  supplied.  Many  such  slips 
have  been  prepared,  one  giving  weights  of  iron  bars  and  rods, 
another  converting  metric  into  English  weights  and  measures. 
Continuous  multiplication  and  division  may  be  carried  on  without 
stopping  to  read  the  successive  quotients  and  products,  and  many 
other  uses  are  explained  in  the  printed  instructions  accompanying 
the  calculator.  Like  all  slide  rules,  a  little  practice  is  necessary 
before  it  can  be  used  to  advantage,  but  we  think  that  for  many 
purposes  such  a  calculator  should  prove  useful.  It  is  made  by  Mr. 
Cherry,  21,  Festing-road,  Putney,  London,  S.W. 


A      STRAIGHT  -  LINE      ACCUMULATOR 
CHARACTERISTIC* 

BY   CARL   HKRINo. 

In  plotting  the  results  of  a  recent  sot  of  accumulator  tests,  a 
number  of  different  curves  were  obtained,  depending  on  the  choice 
of  the  quantities  used  as  co-ordinates,  one  of  which,  and  a  very 
important  one,  was  found  to  be  practically  a  straight  line.  Not 
having  seen  this  result  published  before,  I  thought  it  might  be  new 
and  of  interest  to  those  working  with  accumulators,  as  it  enables 
one  to  find,  by  a  very  simple  calculation,  the  capacities  for  different 
rates  of  discharge.  The  result  will  probably  be  different  for 
different  types  of  accumulators,  and  each  maker  will,  therefore, 
have  to  determine  for  his  particular  type  of  cell  whether  this 
relation  is  a  straight-line  function,  and  if  not,  then  whether  it 
approximates  sufficiently  close  to  it  for  the  calculations  occurring 
in  practice.  It  should  be  stated  here  that  this  accumulator  differed 
somewhat  from  the  usual  types,  it  being  specially  suited  for  rapid 
discharges. 

In  the  tests  referred  to,  the  same  cell  was  fully  charged  for  each 
test,  and  was  then  discharged  at  each  of  a  number  of  different 
rates,  from  a  very  rapid  to  a  very  slow  one,  the  discharge  being 
considered  ended  when  the  difference  of  potential  had  fallen  a 
certain  fixed  percentage  of  that  at  a  few  minutes  after  the  begin- 
ning ;  the  current  was   kept  constant  by  adjusting   the  external 

*  From  the  Electrical  World. 


resistance.  As  the  cell  was  intended  for  power  purposes,  it  would 
have  been  more  correct  to  have  kepi  the  watts  constant  inst  o  I  f 
the  current,  but  tins  involves  difficulties,  besides  introduces  errors; 
the  differences  in  the  results  are  probably  quite  negligible. 

rhe  curve  usually  c  ms  ructed  is  the  one  com  apacity 

with  the  time  of  discharge,  but  as  this  is  far  from   bei  traighl 

line,  it  is  at  first  sight  discouraging  to  try  to  reduce  it   to 
venienl   formula  Cor  calculations.     But  if,  instead   of   naakii 
abscissas  represent  the   time,  they  are   made   to   show  the  rates  in 
watts,  the  ordinates  being  the  capacities  in  wati  how  .  then  the 
curve  for  this  particular  cell  approximated  within  2  per  cent,  to  a 
straight  line  having  the  general  form  : 

watt  hours  =  n-  b  watts, 
the  values  of  the  constants  for  this  particular  accumulator  being 
a  —  228.,  and  b  =  .272  (or  ,'•,).  This  enables  the  output  for  any 
particular  rate  of  discharge  to  be  calculated  very  easily,  and  as  the 
results  were  obtained  between  a  very  rapid  and  a  relatively  slow 
discharge,  they  include  practically  all  the  cases  occurring  in  practice. 

For  a  theoretically  perfect  accumulator,  having  a  cot  atanl 
capacity  and  no  internal  resistance,  this  line  should  not  only  be 
straight,  but  also  horizontal.  The  inclination  of  this  line,  there- 
fore, also  shows  how  nearly  it  approaches  to  the  the  retically 
perfect  conditions. 

From  the  above  equation  it  is  also  very  easy  to  calculate  how 
long  the  discharge  will  contine  at  any  desired  rate  in  watts,  even 
though  the  curve  connecting  the  watts  and  the  time  is  by  no  means 
a  straight  line.     Dividing  by  the  watts  gives 

Time  in  hours = -6. 

watts 

The  curve  connecting  the  capacity  in  ampere  hours  with  the  rate 
in  amperes  is  somewhat  similar,  but  for  this  accumulator  it  is  not 
so  close  an  approximation  to  a  straight  line  ;  perhaps  it  may  be  for 
other  types,  but  if  it  is  not,  it  may  be  sufficiently  so  for  many 
practical  purposes. 

As  it  is  often  required  to  know  the  capacity  at  a  certain  rate,  or 
perhaps  the  rate  for  a  certain  capacity  or  time,  the  above  simple 
relation  may  be  of  use  to  those  working  with  accumulators.  The 
desired  information  can,  of  course,  be  obtained  even  without 
calculation  from  the  curve  itself,  but  it  may  often  happen  that  the 
curve  is  not  at  hand  while  the  constants  are  easily  remembered  or 
noted. 

The  constants  must,  of  courso,  be  determined  for  each  type  of 
cell,  as  they  will  probably  differ  considerably,  depending  mainly  on 
the  thickness  of  the  active  material,  and  on  its  porosity. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


(TODAY)  FRIDAY,  March  15th. 

Royal  Institution. 
9p.m.     Evening  Discourse:   "The  Earer  Metals  and   their 
Alloys,"  by  Prof.  Roberts-Austen,  F.R.S. 
SATURDAY,  March  16th. 

Royal  Institution. 
3  p.m.    Afteruoon  Lecture  (III.) : — "  Waves  and  Vibrations," 
by  the  Rt.  Hon.  Lord  Rayleigh,  F.R.S. 
MONDAY,  March  18th. 

London  Chamber  or  Commerce. 
1J  non, i.  Meeting  of  the  Electrical  Trade  .Section  al  Botolph 
House,  Easteheap.  The  most  important  item  on  the 
Agenda  is  to  consider  the  proposed  Telephone  Agreement 
between  H.M.  Post  Office  and  the  National  Telephone 
Company. 
TUESDAY,  March  19th. 

Institution  of  Civil  Engineers. 
S  p.m.     Ordinary  Meeting.     Papers  to  lie  further  '1 

I     "The  Kidderpur  Docks,  Calcutta,"  by  William  Dufi 
Bruce;  (II.)  "Note  on   the  Movement  of  the  Walls  of 
the  Kidderpur  Docks,"  by  James  Henry  Apjohn.     The 
following  Paper  will  be  read,  time  permitting : 
Engine  Economy:  CondensingEngines,"  by  Hcnrj  I 
WEDNESDAY  March  20th, 

Royal  Metboroloqical  Society. 
7:30  p.m.     Ordinary  Meeting  at  25.  Great  George-street. 

ROYA1    MlCROSI  OPIl   il    SOI  1ETV. 
S p.m.      Meeting  at  20,  Hanover-square. 
FRIDAY,  March  22nd. 

Physical  S<» 
S  i'. in.     Meeting  at   the   Royal   College  of   Science.     The 
follow  mi',    I'm  i         I         rue  Ob 

Reality  ol   Composition  Tones,"  by  Prof,   \.  W.  R 
F.R.S.,  and  Mr.  Edser ;  ;  I  ical   Experi 

ments,"  l.\   Dr  C.V.Burton;  (3)  "  The  Use  of  an  Iodine 
Voltameter."  by  E.  '1'.  Herroun. 

Institution  "I  Electrical  Engineers. 
S  p.m.   Student     Meeting  at  28,  Victoria-street.    The  follow- 
ing   Paper  will    lie   read:    "Lead    Covered    Cables,"    hy 
Mervj  a  i  "  lorman. 
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AS  OTHERS  SEE  US. 

"O  wad  some  Pow'r  the  giftie  gie  us" — ;  the  American 
Institute  of  Electrical  Engineers  has  been  good  enough  to  under- 
take the  task,  and  enable  us  to  see  oursel's  as  Mr.  H.  Ward 
Leonard  sees  us.  Whether  it  wad  frae  monie  a  blunder  free  us, 
and  foolish  notion,  may  be  judged  by  a  perusal  of  his  Paper  on 
"  Notes  on  Recent  Electrical  Engineering  Developments  in 
France  and  England,"  which  we  reprint  elsewhere.  There  is, 
we  understand,  in  the  United  States  a  Society  for  the  Dis- 
couragement of  Lynching,  or  something  of  the  kind,  and  to 
such  we  commend  Mr.  Ward  Leonard,  for  surely  his  plain 
speaking  will  get  him  into  trouble  with  his  countrymen.  He 
begins  by  paying  them  a  half-hearted  compliment  in  saying 
that  from  the  commercial  point  of  view  America  wins  easily, 
but  at  once  goes  on  to  observe  that  "  considering  the 
recent  electrical  development,  from  an  engineering  stand- 
point, we" — that  is  Americans — "are  rapidly  losing  the 
lead  we  have  thus  far  held."  To  discriminate  between  a 
commercial  and  a  scientific  standpoint  is  generally  easy  ; 
but  to  set  up  n  distinction  between  a  commercial  and  an 
engineering  standpoint,  when  a  practical  industrial  matter  is 
to  be  examined,  is  rather  difficult ;  and  that  any  marked  dis- 
tinction should  exist  is  highly  complimentary  to  the  profession 
of  engineering.  We  suppose  thai  from  a  commercial  point  of 
view,  ;tn  electric  supply  system  exists  for  the  pn  r  pose  of  earning 

dividends  upon  the  shareholders'  capital,  and  that  these 
earnings  are  the  onlj  solid  measure  of  success.  The  purely 
cientific  poinl  of  viem  is  the  consideration  of  the  ratio  of 
the  oalorific  energy  of  the  fuel  to  the  radiant  energj  ol 
the  lamps,  baying  regard  also  to  continuity  and  constancy 
of  difference  of  potential.  The  engineer,  taking  tho  load 
aa  he  finds  it  unless,  like  Mr.  Wwoht,  he  oan 
manage  to  humour  it — taking  bis  coal  as  he  can  get  it,  strives 
to  turn  out  a  kilowatt-hour  for  the  smallest  possiblo  expendi- 
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ture  in  fuel  and  labour,  and  this  with  the  most  economical 
equipment  of  plant  and  mains.  Define  it  how  you  will, 
though  he  may  be  engaged  on  a  number  of  scientific 
problems,  the  aim  of  the  engineer  is  almost  identical  with 
that  of  the  mere  commercial  man,  though  his  methods  of 
going  to  work  may  differ  widely.  It  is  probably  with  the 
methods  in  view  that  Mr.  Ward  Leonard  makes  this 
distinction. 

It  is  a  pity  that  Mr.  Wabd  Leonard  does  -not  record  any 
impressions  of  visits  to  continuous-current  supply  stations 
other  than  Manchester,  for  then  we  should  be  better  able  to 
appreciate  the  value  of  his  opinion  that  "  the  best  three-wire 
central  station  plants  in  the  world"  are  to  be  found  on 
his  side  of  the  Atlantic.  He  evidently  has  a  leaning  towards 
a  common-sense  selection  of  alternating  or  of  continuous 
current  supply  according  to  the  conditions  of  each  case,  and 
his  views  on  the  use  of  batteries,  methods  of  maintaining 
uniform  pressure,  and  upon  main  laying,  would  have  been 
interesting.  He  appears  to  think  that  batteries  only  continue 
to  exist  because  we  have  no  day  load  of  motors.  Competition 
in  England,  we  learn,  "  is  mainly  on  ideas,  and  not  on  the 
cost  of  dynamos  per  kilowatt.  It  is  surprising  to  find,"  he 
continues,  "  that  generators  and  motors  are  much  cheaper  in 
the  United  State3  than  in  either  England  or  France,  notwith- 
standing their  advantages  over  us  as  to  cheaper  raw 
materials  and  labour."  Here  we  have  a  little  glimpse 
of  the  difference  between  the  commercial  and  the  engineering 
standpoint.  The  commercial  man  is  satisfied  with  a  cheap 
dynamo  that  will  give  its  stipulated  output,  and  one  that  will 
last  for  a  few  years  until  it  is  superseded  by  inevitable 
improvements.  He  is  thus  satisfied,  because  he  knows  no 
better.  The  true  engineer,  however,  wants  good  regulation, 
no  sparking,  noise,  or  heating,  high  efficiency,  both  in  work- 
ing and  in  materials.  Mr.  VVakd  Leonard  does  not  say  a 
word  about  the  comparative  efficiencies  of  American  and  of 
English  dynamos.  He  believes  that  his  countrymen  are 
ahead  of  England  and  France  in  designing  dynamos  and 
engines,  but  gives  no  grounds  for  his  belief.  He  runs  away, 
as  usual  with  engineers  who  have  not  given  close  attention  to 
the  matter,  with  the  idea  that  a  choice  and  elegant  governor 
chock-full  of  scientific  jim-cracks,  and  in  fact  one  of  those 
"  triumphs  of  engineering  skill  which  are  so  common  "  in 
the  United  States,  is  better  than  a  throttle-valve  governor  for 
electric  supply  work.  We  commend  Capt.  Sankey's  recent 
Paper  to  the  attention  of  those  who  hold  similar  views.  If  we 
are  not  mistaken,  the  much  over-rated  Corliss  engine  is  fast 
giving  way  in  American  stations  to  direct-coupled  high-speed 
engines.  We  do  not  claim  to  have  taught  this  to  our  cousins, 
because  they  sent  over  Edison's  "  steam  dynamo  "  in  lHHH. 
This  possibly  gave  so  severe  a  shock  to  the  feelings  of 
English  engineers  that  the  first  supply  station — viz.,  at 
Kensington  Court — did  not  open  until  1886.  The  three- 
wire  system  was  no  doubt  started  at  Sunbury,  Pa.,  in 
July,  1888,  and  the  Westinghouse  1,000  to  50-volt  alter- 
nating system  in  about  1H87  ;  but  it  must  be  remembered  that 
the  Gaulard  and  Gibba  demonstration  at  Edgware-road,  and 
other  stations  on  the  Metropolitan  Railway,  was  made  in  1884, 
and  was  followed  in  the  same  year  by  the  establishment  of 
the  Grosvenor  Gallery  plant,  which  grew  to  supply  nearly 
10,000  lamps.  We  in  this  country  know  so  little  of  the 
"  gigantic  corporations "  which  seem  to  impede  improve- 
ments in  the  United  States,  that  we  cannot  judge  to  what 
extent  such  a  cause  could  have  induced  the  repetition  of  1 ,000 
to  50-volt  distributions,  instead  of  2,000  to  100  volts,  as  with 
us.  We  are  inclined  to  think  that  the  difficulty  of  making  a 
good  100-Tolt  b-c.p.  lamp  has  had  a  good  deal  to  do  with  it. 


While  it  is  a  great  pleasure  to  find  an  American  who  can 
assume  any  other  attitude  than  that  of  the  graceful  spread 
eagle  when  he  condescends  to  turn  his  attention  to  European 
engineering,  it  is  a  still  greater  pleasure  to  find  one  who  can 
give  such  an  interesting,  critical,  and  appreciative  account  of 
what  we,  according  to  our  lights,  venture  to  think  is  the  most 
satisfactory  way  of  going  to  work.  In  more  than  one  place, 
as  if  with  the  fear  of  his  fate  before  his  eyes,  if  he  should  dare 
to  disparage  time-honoured  American  customs,  Mr.  Ward 
Leonard  veils  his  remarks  in  language  almost  too  subtle  for 
his  immediate  audience — as,  for  example,  where  he  observes 
that  the  designer  of  the  Liverpool  Electric  Railway  seemed 
to  realize  that  the  rheostat  might  just  as  well  be  left 
out.  Another  remark,  put  so  nicely  as  hardly  likely 
to  wound  the  feelings  even  of  the  most  susceptible,  is  to 
be  found  at  the  end  of  the  first  paragraph  on  the  City 
of  London  Company.  We  hope  that  those  concerned  will 
take  properly  to  heart  Mr.  Ward  Leonabd's  indictment 
of  the  measuring  instruments  in  our  supply  stations.  The 
fault  lies  as  much  with  the  consulting  engineer  as  with 
the  contractor.  The  former  dares  not  specify  two  or  three 
makers  only,  and  leaves  the  item  open,  specifying  for  as  many 
ammeters  and  voltmeters  as  can  be  supplied  for  £50,  or  as 
many  as  the  switchboard  will  comfortably  hold  ;  the  con- 
tractor, of  course,  fills  the  bill  with  German  trash.  To  save 
himself  from  ridiculous  mistakes,  the  engineer  in  charge  has 
to  get  at  least  one  really  good  instrument  to  check  the  others 
by;  these,  probably,  are  Mr.  Waed  Leonard's  "fine  instru- 
ments "  which  "  seemed  to  be  more  suited  for  a  physical  labora- 
tory than  a  central  station."  The  Weston  instrument,  of  which 
the  author  is  so  justly  proud,  is  a  first-rate  criterion;  but  if  he 
had  been  better  informed,  he  would  have  written  that  the 
English  can  make  ammeters  and  voltmeters  equal  to  Weston's 
for  accuracy,  legibility,  and  dead-beatness,  but  that  for  some 
reason  they  do  not  use  them  on  their  switchboards.  The 
acute  appreciation  of  the  different  conditions  of  supply  makes 
this  Paper  particularly  interesting,  and  the  section  on  the 
load  factor  is  more  closely  reasoned  than  anythipg  that  has 
been  presented  to  an  American  audience  for  some  time  past. 


REVIEWS. 


Electrical   Engineering.     By  W.  Slingo  and  A.  Brooker.     New  and 
Revised  Edition.     (London  :  Longmans,  Green  and  Co.     1895.) 

In  the  new  edition  of  this  excellent  work  a  considerable 
number  of  additions  have  been  made  and  several  parts 
re-written.  This  is  undoubtedly  the  only  book  which 
attempts  to  cover  the  whole  field  of  electric  lighting,  and  it  is 
one  which  we  have  often  recommended  and  can  continue  to 
recommend. 

In  future  editions  the  authors  ought  to  severely  prune 
certain  sections.  Future  developments  will  infallibly  make 
demands  on  their  space,  and  there  is  no  room  in  a  thoroughly 
practical  book  of  this  kind  for  antiquated  machinery  and 
apparatus.  The  description  of  the  De  Meritens  alternator  is 
useful  as  an  introduction  to  modern  machines,  but  the  Forbes 
hot-air  meter  hardly  serves  the  same  purpose  to  the  very  scant 
section  on  this  subject.  Secondary  batteries  are  well  done, 
but  transformers  do  not  receive  much  attention. 

Electric  Light  Installations.    Vol.  III.    By  Sir  David  Saloho 

(London  :  Whitteker  and  Co.     1894.) 

It  is  hardly  possible  to  treat  this  volume  seriously  as  a 
practical  handbook.  The  original  book  out  of  which  these 
three  Tolumes  have  grown  served  a  very  useful  purpose  as  a 
guide  to  the  use  of  accumulators,  and  as  far  as  we  know 
remains,  as  the  first  volume  of  the  present  edition,  the  best 
one  that  exist8.     We  were  led  by  the  second  volume,  which 
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was  profusely  illustrated,  to  expect  a  practical  third  volume. 
In  one  sense  it  is  practical,  for  it  consists  of  a  collection  of 
notes  of  the  author's  experience.  But  as  this  experience  must 
necessarily  differ  very  greatly  from  that  of  ordinary  engineer- 
ing or  laboratory  practice,  it  cannot  appeal  to  a  large  circle  of 
readers.  The  chief  defect,  and  the  only  one  to  which  we  will 
call  attention,  is  the  complete  want  of  arrangement  of  the 
contents.  The  titles  of  the  chapters  are  very  vague  ;  nothing 
hut  these  titles  appear  at  the  head  of  the  alternate  pages ; 
there  are  no  sub-sections,  and  successive  paragraphs  deal  with 
totally  different  and  disconnected  subjects.  The  index,  by 
which  this  fault  might  have  been  partially  remedied, 
is  very  meagre. 

Practical  Electric  Bell  Fitting.    By  F.  C.  Allsop.    Fifth 

Edition,  revised  and   enlarged.      (London:    E.  and   F.   N. 
Spon.) 

Electric  bell  fitting,  although  not  a  branch  of 
electrical  engineering  but  of  electric  "  plumbing,"  is 
an  extremely  important  domestic  application  of 
electricity.  A  doleful  experience  of  the  vagaries  of 
the  trembler  bell  is  often  brought  forward  as  an 
argument  against  the  adoption  of  the  electric  light ; 
the  logic  is,  of  course,  painful,  and  so  is  the  con- 
sequence of  it  to  the  would-be  supplier  of  electric 
energy.  The  proper  fitting  of  electric  bells  is  not, 
therefore,  altogether  beneath  the  notice  of  the  "heavy" 
engineer.  In  a  purely  practical  craft,  however,  next 
to  nothing  can  be  learned  from  books,  but  if  they 
must  be  written  it  would  be  well  if  they  were  always 
as  good  of  their  kind  as  Mr.  Allsop's  little  volume. 
A  practical  book  written  by  a  practical  man  for  prac- 
tical men  is,  as  a  general  rule,  about  the  dreariest 
reading  imaginable,  a  defect  which  could,  however, 
be  endured  with  cheerful  resignation  by  the  reviewer 
if  he  could  see  any  probability  of  those  for  whom 
such  lucubrations  are  ostensibly  intended  benefiting 
by  them  ever  so  little.  It  is,  therefore,  particularly 
refreshing  to  occasionally  come  across  a  book  like  the 
one  under  consideration,  which  is  at  once  lucid  and 
well  arranged,  and  withal  thoroughly  practical.  A 
volume  which  has  gone  through  five  editions  in  as 
many  years  needs  no  bush. 

Laxton'S  Price  Book.     1895.     (London  :  Kelly  and  Co.) 

The  electrical  section  of  this  compilation  is  the 
only  one  which  requires  review  in  the  columns  of  an 
electrical  journal.  It  cannot  be  said  that  this  portion 
grows  better  as  it  grows  older.  There  is,  for  instance, 
an  indefinably  prehistoric  tone  about  the  whole  of  the 
seven-and-twenty  pages  devoted  to  electric  lighting, 
and  the  information  supplied  is  neither  particularly 
correct  nor  particularly  useful.  The  prominence 
i  ii  to  the  names  of  two  or  three  firms  may  be 
good  business,  but  it  cannot  fail  to  prove  rather 
misleading  to  the  "architects,  builders,  engineers, 
and  contractors "  for  whom  the  book  has  been 
prepared. 

Lock-wood's  Price  Book    1895.     Edited  by  Francis  T.  W. 
Minim.     (London:  Crosby,  Lockwood  and  Son. 

The  electric  lighting  Bection  of  this  now  well-known 

annual   publication   covers    some    seven  and  thirty 

iinl  is  at  once  as  accurate  and  up  to  date  as  is 

to  be  expeoted  in  a  volume  covering  ground  ranging 

from  fireproof  con  i>  action  to  road  making, 

Hilfsbuch  fur  die    Elektrotechnik     By   C.  Orawtjjkri    »ud    K. 
STR»  kbb.     !•' 'di  Editio i  and  corrected       I Julius 

Spun 

Thi     volu I.    i  ompn  bii  a  ivi    production.     It  is 

ithing   betwi  i  a  o    ti  .,,,,,-K  of 

"  i  ■     'I'ii'    -I'-!'    in  Id  -I  &ppli<  .1  elei  tricitj  from  trarj 
""    i I   poi  '  i   to  eleotro  plating  i    di  till  with ■  650 

I''1'  A    I I     ;"  ■'     lj    Hit.   h.S  ,1    fo)    ;    ,, ,,    ,.,.    ,, 

might,  ii  n   n  icti  <i  to  tablt   .  curve  i  and  data,  cov<  c  such  a 

""''  g 'I  and  ,m  i  provi  oi  real  usi 

1,1   (l"   "• nan    .ii    i  .oi".      lo  to  .in)   and  averj 

subject  treat  d  oi  pages. 


THE   ELECTRIC  ARC. 


BY    HEItTIIA    AYBTON. 


(Continued  from  pagt     5  '/■''.) 


At  a  very  early  stage  in  the  experiments  I  am  describing,  it 
was  found  that  altering  either  the  current  or  the  length  of  the 
arc  caused  a  change  in  the  shapes  of  the  carbons  and  visible 
arc,  which  in  some  cases  was  very  considerable.  Therefore,  it 
was  thought  advisable  to  obtain  a  record  of  these  changes  under 
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Ku  20.— In 1. 1  o  ol  Carbons  and  Vrc  5  times  full  si  o.    Current,  10  amperes. 
Length  oi  Air,  8mm.    P.O. stes 


all  circumstances,  and  diagrams  of  the  carbons  and  arc  were 
taken,  when  the  potential  ditVercnce  had  acquired  its  Steady 
value,  for  all  the  ourrentB  and  lengths  ol  aro  observed  in  the 
experiments  from  whiob  the  curves  in  Figs.  i.  5  and  6  (pp.  836 

and  337,  i       2 January  L8th)  were  taken. 

The  diagrams  were  obtained  bj  placing  a  piece  of  squared 
pft]  i  i  over  the  screen  on  which  the  enlarged  image  of  the  arc 
was  projected,  and  drawing  the  complete  outlines  of  the  carbons 

and  image.     The  oarbons  were  always  easy  enough  to  draw, 

for  tliey  were  very  definite  ;  but  tlioexact  curve  which  outlines 
the  purple   imago  of  the   arc  is  much  more  difficult  to  obtain, 
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fill 


because  this  image  melts  oft  very  gradually  into  the  surrounding 
darkness. 

While,  therefore,  the  diagrams  in  Figs.  26  to  32  show  very 
accurately  the  shapes  of  the  ends  of  the  carbon  under  the  given 
conditions,  the  dotted  outlines  of  the  arc  must  be  taken  to  be 
only  approximately  correct.  They  show,  for  instance,  that  the 
diameter  of  the  visible  part  of  the  arc  is  smaller,  the  smaller 
the  current,  with  a  given  length  of  arc,  but  not  with  absolute 
accuracy  exactly  how  much  smaller. 
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Flo.  27. — Carbons,  Positive  (upper)  18mm.  cored.     Negative  (lower)  15mm.  solid. 

Fig.  2G  is  a  reproduction  of  one  of  the  diagrams  half  of 
the  original  size,  and  since  the  original  diagram  enlarged  the 
carbons  tm  times,  this  reproduction  shows  them  five  times  full 
size.  It  may  be  observed  that  while  there  i3  a  white-hot  crater 
at  the  end  of  the  positive  carbon,  there  is  also  a  white-hot  tip 
to  the  negative,  but  the  area  of  the  crater  in  the  positive  is,  as 
a  rule,  much  larger  than  the  area  of  the  white-hot  tip  of  the 
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than  the  area  of  the  crater  in  the  positive,  so  that  the  ratio  of 
the  area  of  the  crater  to  the  area  of  the  negative  bright  spot 
increases  rapidly  as  the  current  increases,  with  silent  arcs. 

The  part  marked  "  bright  spots "  on  the  negative  carbon 
(Fig.  26)  represents  a  circlet  of  seething  balls,  which  are  either 
boiling  carbon,  or  the  tar  or  syrup,  in  which  the  carbons  are 
soaked  in  the  course  of  manufacture,  in  a  state  of  ebullition. 
Whatever  they  are,  these  balls  always  appear  at  the  junction 
of  the  light  and  dark  parts  of  the  negative  carbon.  Above 
them,  as  far  as  the  line  which  is  marked  "  yellow,"  the 
carbon  presents  a  granulated  appearance,  being  covered  with 
very  small  boiling  balls,  and  the  whole  being  of  a  reddish 
yellow  colour.  Then  comes  the  yellow-hot  part,  marked 
"yellow,"  which  is  quite  smooth,  and  finally  the  white-hot  tip. 

The  positive  carbon  has  also  its  smooth  yellow-hot  part  marked 
"  yellow,"  and  its  band  of  granulated  darker  yellow  part  above 
that,  and  higher  still  its  circlet  of  seething  balls — larger  than 
those  on  the  negative.  The  outlines  of  these  balls  are  indicated 
(Fig.  26)  in  the  highest  wavy  line,  but  the}"  cannot  generally  be 
seen  very  distinctly,  because  no  light  is  thrown  on  to  them  to  be 
reflected  back  again,  as  the  light  from  the  crater  is  cast  on  to 
the  negative  carbon.  The  negative  cannot  send  its  light  on  to 
the  positive  circlet,  because  that  light  is  stopped  on  its  way  by 
the  crater ;  and  the  light  from  the  crater  can  naturally  not 
struggle  round  the  corner  to  get  on  to  the  upper  part  of  the 
positive  carbon.  Thus,  it  is  only  when  the  current  is  so  large 
as  to  flood  the  whole  image  with  light  that  the  boiling  balls 
on  the  positive  carbon  can  be  seen  as  well  as  those  on  the 
negative. 

Between  the  part  of  the  arc  marked  "  violet "  and  that 
marked  "green"  there  is  really  a  dark  space,  which  is  scarcely 
perceptible  with  small  currents  and  short  arcs,  but  becomes 
very  wide  and  well  marked  with  large  currents  and  long  arcs. 
The  "  green  "  line  shows  the  extreme  edge  of  the  luminous  part 
of  the  arc,  or,  at  least,  of  that  part  which  is  bright  enough  to 
show  light  on  the  image. 

In  Figs.  27  to  32  a  large  number  of  the  diagrams  made  have 
been  reduced  from  ten  times  full  size  to  two-thirds  full  size,  and 
arranged  in  order  of  the  sizes  of  the  carbons,  the  lengths  of  the 
arc,  and  the  currents.  Figures  in  the  same  horizontal  row  are 
for  the  same  length  of  arc  with  different  currents,  and  figures 
in  the  same  vertical  column  are  for  the  same  current  with 
different  lengths  of  arc.  It  may  be  noticed  in  all  the  figures  that 
with  a  short  arc,  say  05mm.  (Fig.  27),  the  negative  carbon 
is  quite  pointed,  even  with  a  small  current,  and  that  it  becomes 
more  and  more  pointed  as  the  current  becomes  larger  and 
larger.  With  a  1mm.  arc  the  negative  is  less  pointed,  both 
with  small  aud  large  currents,  than  with  a  05mm.  arc,  and  as 
the  arc  gets  longer  the  negative  becomes  blunter  and  blunter, 
although  in  every  case  it  is  more  pointed  with  a  large  current 
than  with  a  small  one  for  the  same  length  of  arc.  At  last, 
when  the  arc  is  6mm.  long,  the  negative  is  quite  blunt,  even 
when  a  current  of  20  amperes  is  flowing.  Thus,  the  tip  of  the 
negative  is  more  pointed — 

(1)  The  shorter  the  arc, 

(2)  The  larger  the  current. 

Before  explaining  the  causes  of  these  phenomena,  wc  must 
examine  the  shapes  of  the  negative  tips  a  little  more  closely. 
Comparing  the  6-ampere  A  mm.  arc  with  the  6  ampere 
3  mm.  arc  in  Fig.  'J7,  one  sees  that  the  former  is  like  the  latter, 
with  a  sort  of  extra  point  added;  comparing  the  30-ampere 
arcs  for  the  same  two  lengths,  the  same  thing  is  observable. 
This  sort  of  extra  point  is,  in  fact,  found  on  all  the  negative 
carbons  when  the  arc  is  short,  whatever  the  current,  and  it  is 
not  found  on  any  when  the  arc  is  long.  This  point  must, 
therefore,  depend  upon  the  carbons  being  near  together,  and  is 
caused,  I  think,  solelj  by  carbon  depo  ited  on  the  negative  tip 
from  tie-  i  rater  of  the  ]  i  igtheued,  less 

and  leas  ol  I  lie  oarbon  shot  out  b    •  >  i  i      i  be  tip 

ei'  the  oid  this  little  extra  t ip  becomes  Bmalli 

smaller,  and  finally  disa]  | 

When  the  distance  between  th irbona  is  great,  the  arc 

ofleo    plays  about    the  end   of 

seeming  to  travel  round  and  round  it,  Bometi remaining 

stationary  in  one  place  for  a  short    ti .and  then  going  to 

another,  and  so  on.     But,  however  the  positive  end  oi 


may  move,  the  negative  end  generally  appears  to  remain  in  the 
same  place,  so  that  the  negative  bright  spot  remains  fixed  in 
position,  and  when  this  is  so,  on  extinguishing  the  arc,  it  is 
found  that  there  is  a  small  orater  at  the  end  of  the  negative 
carbon. 

It  is  possible  that  this  crater  would  always  exist  in  the 
negative  carbon  were  it  not  that  when  the  arc  is  shorter  the 
crater  is  constantly  filled  up  by  the  carbon  deposited  on  it  from 
the  positive  carbon. 

When  the  arc  is  very  short,  and  the  current  large  enough  to 
cause  hissing,  the  deposition  takes  place  so  rapidly  as  to  cause 
a  "  mushroom  "  to  form.  Even  when  the  arc  is  short  and  silent 
the  deposition  is  still  often  rapid  enough  to  cause  the  negative 
carbon  to  grow  longer  instead  of  shorter,  and  this  fact  alone 
would  seem  to  prove  the  point  that  the  extra  tip  noticed 
on  the  negative  carbon  with  short  arcs  is  caused  by  carbon 
deposited  on  it  from  the  crater. 

It  is  true  that  with  large  currents  the  tip  of  the  negative 
carbon  is  somewhat  pointed  even  with  long  arcs,  but  it  seems 
to  be  pointed  in  a  different  way.  The  end  of  the  carbon  has 
no  little  extra  tip  on  it,  but  becomes  more  nearly  cone  shaped, 
and  this  sort  cf  pointing  is  attributable,  I  think,  to  quite  a 
different  cause — namely,  the  burning  away  of  the  carbon.  Most 
of  the  heating  of  the  negative  carbon  takes  place  from  the  out- 
side, and  is  caused  partly  by  radiation  from  the  crater  and 
partly  by  the  volatile  carbon  giving  up  its  heat  to  it.  When 
the  current  is  small  the  heat  is  comparatively  small ;  there- 
fore only  a  thin  layer  and  a  short  length  of  the  negative  carbon 
are  made  hot  enough  to  burn  away,  and  consequently  the 
point,  which  is  the  result  of  the  burning  away,  is  shore  and 
blunt. 

With  large  currents,  however,  the  heat,  being  greater, 
reaches  farther,  both  through  and  down  the  negative  carbon, 
and  the  resulting  tip  is  longer  and  more  slender.  It  is  more 
or  less  conical,  because  the  parts  farther  away  from  the  positive 
carbon  get  less  heat,  and,  therefore,  a  thinner  layer  of  them  is 
burnt  away. 

Thus  with  short  arcs  there  are  two  distinct  causes  tending 
to  give  the  tip  of  the  negative  carbon  its  special  shape,  whereas 
with  long  arcs  one  of  these  causes  is  nearly  or  quite  inoperative, 
hence  the  difference  of  the  character  of  the  shapes  of  the 
negative  carbons  in  the  two  cases. 

It  is  much  more  difficult  to  see  what  happens  to  the  positive 
carbon  when  the  arc  is  lengthened  or  the  current  increased, 
because  that  carbon  is  very  rarely  luminous  over  the  whole 
length  of  its  tapering  part.  As  has  already  been  pointed  out, 
the  negative  carbon  is  always  bathed  in  the  light  from  the 
positive,  and,  therefore,  its  shape  is  very  easily  discernible  ; 
but  the  positive  sends  all  its  own  light  away  from  it,  aud  can 
receive  little,  if  any,  from  the  negative.  Hut  even  so,  by 
comparing  the  carbons  in  those  cases  in  which  it  has  been 
possible  to  trace  the  positive  carbon  to  its  unbnrnt  part,  it 
may  be  perceived  that  it  also  tapers  more  with  a  short  arc  titan 
with  a  long  one  for  the  same  current,  and  has  a  longer,  but 
less  pointed,  tapering  part  for  a  large  current  than  a  small 
one. 

For  instance,  take  the  6-ampere  0'5mm.  arc  and  the 
6-ampere  5mm.  arc  in  Fig.  27,  evidently  the  positive  carbon 
tapers  more  in  the  former  than  in  the  latter  ;  and  in  the  5mm. 
arcs  in  the  same  figure  the  positive  carbon  has  a  longer  tapering 
part  with  25  amperes  than  with  5  amperes. 

Apparently  what  happens  is  this.  The  positive  carbon  is 
consumed  in  two  ways  (1)  by  volatilisation,  (2)  by  burning 
in  combination  with  air.  I  is  nof  probable  that  volatilisation, 
whioh  requires  an  enormous  temperature,  can  take  plaoe  any 
where  excepl  at  the  surface  of  the  crater,  and  perhaps  at  (be 
parts  of  the  tip  immediately  surrounding  that  surface  ;  then 
fore  all  the  shaping  of  the  rbon,  except  the  formation 

of  the  orater,  must  depend  upon  the  burning  in  combination 
with  air.  \t  t  lie  extreme  tip  the  burning  will  take  plaoe  most 
rapidly,  »ing  the  immediate  vioinity  of  the  crater, 

the     nit  :^i'  carbon   will  he  hotter  there  than  anywhere  else, 

inn!  the  larger  the  crater  the  more  rapidly  the  tip  will  burn 
away.      Tims,  instead  ol'  becoming  more  pointed  as  I  In'  current 

increases,  the  positive  carbon  aotnalU   I. comes  less  pointed, 
the  tip  i on  us  awaj  so  muoh  faster  than  the  sides. 
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The  point  is  longer,  however,  the  larger  the  current,  because 
the  increased  amount  of  volatile  carbon  extends  farther  up  the 
sides,  and  thus  bums  away  a  longer  portion  of  the  carbon. 

When  the  arc  is  short,  the  volatile  carbon,  not  finding  room 
between  the  tips,  spreads  out  farther,  and  so  also  spreads 
farther  along  the  surfaces  of  the  carbons  and  causes  them  to 
burn  away  farther  along  than  when  the  arc  is  long.  In  fact,  a 
given  amount  of  volatile  carbon  must  take  up  a  given  space 
with  a  given  pressure  all  round  it.  If  it  can  get  this  space  be- 
tween the  carbons,  it  takes  it ;  if  not,  it  extends  itself  sideways 
and  longways.  Thus  the  ends  of  both  the  carbons  have  longer 
points  on  this  account  with  short  arcs  than  with  long  ones. 

Fig.  30  shows  very  well  the  alteration  that  takes  place  in 
the  shapes  of  the  carbons  when  the  current  is  suddenly 
changed  from  a  higher  to  a  lower  and  from    a  lower  to   a 


R  A 


Fig.  30. — Carbous :  Positive  (upper)  13mm.  cored.  Negative  (lower) 
11mm.  solid.  Length  of  Arc  4mm.  A,  Current  suddenly  changed  from 
30  amperes  to  4  amperes.  Dotted  lines  show  the  shapes  of  the  Carbuus 
3  minutes  after  the  change.  Continuous  lines  show  their  shapes  25  minutes 
after.      B,  Current  suddenly  changed  from  10  amperes  to  30  amperes. 

higher  value.  The  left-hand  figure  shows  particularly  well  the 
alteration  in  the  negative  carbon.  In  this  case,  after  the 
carbons  had  been  formed  by  a  current  of  30  amperes,  it  was 
suddenly  changed  to  one  of  4  amperes,  and  three  minutes 
afterwards  the  dotted  line  diagram  was  taken,  showing  the 
negative  carbon  with  a  long  tapering  part.  But  with  the 
smaller  current  the  volatile  carbon  did  not  extend  down  nearly 
as  far  as  before;  consequently,  as  the  tip  of  the  carbon  was 
gradually  burnt  away,  the  tapering  of  new  parts  of  this 
negative  carbon  was  not  kept  up.  Hence,  in  25  minutes  after 
the  curreut  had  been  reduced  from  30  to  4  amperes,  the 
end  of  the  carbon  had  become  blunt,  as  shown  by  the  con- 
tinuous line.  The  small  piece  at  the  top  of  the  carbon,  which 
is  of  much  smaller  diameter  than  the  remainder,  indicates  how 
far  down  extends  the  burning  action  of  the  amount  of  volatile 
carbon  given  off  by  the  smaller  current. 


A 

10  5  Amp. 

6 

y 
ft 

3     Amp 

14  Amp. 

FlG.  31. — A,  Carbons:  Positive  (upper)  13mm.  solid.  Negative  (lower) 
11mm.  solid.  Length  of  Arc,  0mm.  B  and  C,  Carbons :  Positive  (upper) 
9mm.  solid.     Negative  (lower)  8mm.  solid.     Length  of  Arc,  4mm. 


Fig.  31  shows  the  arc  with  solid  carbons.  In  B  (Fig.  31)  a 
current  of  3  amperes  is  flowing  through  an  arc  of  4mm. 
Comparing  this  with  the  arc  of  the  same  length,  and  with  the 
same  current  in  Fig.  29,  in  which  the  carbons  are  of  the  same 
edge,  the  only  thing  to  notice  is  that  the  visible  arc,  as  shown 
by  the  dotted  lines,  is  larger  with  a  solid  than  with  a  cored 
positive  carbon.  Experience  has  shown  that  this  is  quite 
correct.  In  every  case  in  which  I  have  been  able  to  compare 
the  size  of  the  arcs  obtained  with  solid  and  cored  positive 
carbons  under  similar  conditions,  1  have  found  the  area  of  the 
visible  part  to  be  larger  when  the  carbons  were  both  solid. 

In  Fig.  32,  the  positive  carbons  are  solid,  and  the  negatives 
cored,  with  the  result  that  the  latter  are  burnt  away  farther 
down  than  they  would  have  been  if  the  cases  had  been 
reversed. 

Wishing  to  obtain  drawings,  which  I  could  compare  with  one 
another,  of  the  arc  under  different  conditions,  I  have,  within 
the  last  week,  drawn  the  originals  of  Figs.  33  to  3G. 


These  figures  were  obtained  by  tracing  the  enlarged  outlines 
of  the  carbons  and  arc  in  the  way  already  described  ;  but  very 
special  attention  was  given  to  the  outlines  of  the  purple  part 
of  the  arc,  the  shadow,  and  t he  green  outside  part. 
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Fig.  32. — Carbon-:  Positive   upper)  13mm.  solid.     Negative  (lower)  11mm. 

cored.     Length  of  Ait-.  4uiin 

In  Fig.  34,  I  was  fortunate  enough  to  obtain  the  outlines  of 
the  balls  of  boiling  carbon  on  the  positive  as  well  as  on  the 
negative  carbon.  In  Figs.  33  and  35  they  could  only  be  seen 
on  the  negative  carbon,  and  in  Fig.  36  the  arc  was  so  long 
that  the  screen  was  not  large  enough  to  show  the  boiling  balls 
on  either  of  the  carbons. 

Having  obtained  all  the  outlines  as  correctly  as  possible,  I 
shaded  them  with  sepia,  so  as  to  give  as  nearly  as  possible  the 
values  of  the  light  given  out  by  each  part.  Thus  the  most 
light  was  given  out  by  the  crater  of  the  positive  carbon, 
and  by  the  tip  of  the  negative  carbon  ;  therefore  these  are 
left  white.  The  shadow  between  the  purple  and  green  parts 
of  the  arc  are  somewhat  more  abrupt  than  they  really  were, 
but  their  shapes  are,  I  believe,  correct. 

Unless  the  axes  of  the  two  carbons  are  absolutely  in  line,  the 
arc  is  always  a  little  to  one  side  or  the  other,  and  that  is  the 
reason  that  the  arc  in  all  these  four  figures  is  slightly  out  of 
the  centre  ;  it  is  almost  impossible  to  get  it  perfectly  central. 

The  current  used  for  the  whole  four  figures  was  20  amperes, 
the  carbons  were  18mm.  positive  and  15mm.  negative. 

In  Fig.  33  the  length  of  arc  was  4mm.,  and  the  carbons  used 
were  both  solid.  The  central  purple  part  of  the  arc  is  of  the 
form  of  an  oblate  spheroid  broken  in  upon  by  the  tips  of  the 
carbons.  Another  diagram  I  made  of  an  arc  of  the  same  length 
and  with  the  same  current,  but  with  the  positive  carbon  cored, 
shows  a  central  part  of  much  the  same  shape,  but  of  smaller 
area,  smaller,  in  fact,  not  only  in  width,  but  in  length,  because 
although  the  distance  between  the  tip  of  the  negative  and  the 
plane  through  the  edge  of  the  crater  was  in  each  case  4mm., 
the  central  part  with  the  solid  positive  carbon  surrounded  a 
much  greater  length  of  the  point  of  the  negative  than  with 
the  cored  positive.  The  green  part  of  the  arc  also  started 
much  higher  up  the  negative  with  the  cored  than  with  the 
solid  positive  carbon,  and  ended  touching  the  positive  carbon 
4mm.  from  its  tip,  whereas  the  green  part  with  the  solid 
positive  (Fig.  33)  could  still  be  seen  at  a  distance  of  14'5mm. 
up  the  positive  carbon.  Thus,  the  whole  visible  part  of  the 
arc  is  much  larger  with  a  solid  positive  carbon  than  with  a  cored 
for  an  arc  of  4mm.  and  a  current  of  20  amperes,  but  the 
general  form  of  the  arc  is  very  much  the  same. 

In  Figs.  34  and  35  the  two  arcs  are  of  the  same  length, 
7mm.,  the  current  20  amperes;  but  in  Fig.  34  the  positive 
carbon  is  solid,  and  in  Fig.  35  it  is  cored.  Here,  again,  both 
the  central  purple  part  and  the  green  portion  surround  the 
negative  carbon  to  a  greater  distance  with  the  solid  positive 
than  with  the  cored  ;  again,  also,  both  the  central  portion  and 
the  whole  visible  arc  are  larger  with  the  solid  positive  than 
with  the  cored.  But  in  these  two  figures  the  form  of  the 
central  part  is  also  different.  With  the  con  d  carbon  it  is  gourd 
shaped,  with  the  solid,  pear  shaped.  The  tip  of  the  positive  is 
more,  and  the  tip  of  the  negative  less,  pointed  with  the  cored 
than  with  the  solid  carbon,  which  may  be  due  to  a  lower 
temperature  of  the  crater  in  the  cored  carbon,  for  it  has  been 
shown  above  that  greater  heat  meant  a  more  pointed  negative 
carbon  and  a  less  pointed  positive. 

The  balls  on  the  positive  carbon  in  Fig.  34  were  not  really 
luminous  the  whole  time  I  was  observing  the  arc  for  that 
figure,  but  every  now  and  then  there  was  a  little  hiss  caused 
by  some  imperfection  in  the  carbon,  which  lighted  them  up, 
and  during  one  of  those  periods  I  drew  them. 

In  Fig.  36  the  positive  carbon  was  cored,  and  the  arc  was 
18mm.  in  length,  the  current  still  20  amperes.     In  this  are 


616 


THE  ELECTRICIAN,  MARCH  15,  1895. 


the  gourd  shape  is  much  accentuated — the  central  part  looks 
alrnrst  like  two  air  halls,  the  one  next  the  positive  carbon 
placed  horizontally,  the  other  placed  vertically  below  it,  and 
touching  the  negative  carbon.  The  vertical  ball  has  inside  it  a 
small  ball  touching  the  negative,  and  all  three  balls  were  of 
different  shades  of  purple.  The  small  one  was  palest,  the  large 
one  near  the  negative  darker,  and  the  one  near  the  positive 
Was  of  a  still  darker  shade. 

The  shade  of  purple,  with  solid  and  cored  positive  carbons, 
is  quite  different,  being  much  redder  with  the  solid  than  with 
the  cored  positive. 

I  tried  to  obtain  an  arc  of  18mm.  with  both  carbons  solid, 
in  order  to  compare  the  two  diagrams,  but  found  it  impossible 
to  maintain  an  arc  of  more  than  14mm.  with  two — 18mm.  and 
15mm. — solid  carbons.  Every  time  the  length  of  the  arc  was 
increased  beyond  this  the  arc  went  out. 

The  shape  of  the  14mm.  arc,  however,  showed  no  tendency 
towards  the  double  ball  form  observable  with  the  cored  carbon; 
it  retained  the  pear  shape  noticed  in  Fig.  34. 

Thus  it  is  clear  that  the  use  of  a  cored  positive  carbon, 
instead  of  a  solid,  changes  the  size,  the  colour,  and,  in  long 
arcs,  the  form  of  the  visible  part  of  the  arc. 

(To  be  continued. ) 


WILKINSONS   VALVOMETER. 

Messrs.  Xalder  Bros,  and  Co.  are  making  an  instrument, 
designed  by  Mr.  H.  D.  Wilkinson,  for  facilitating  the  design 
and  setting  of  slide  valves.  It  consists  of  two  sliding  bars,  on 
which  the  ports  may  be  set  out,  and  two  eccentrics,  which  can 


be  independently  adjusted  for  throw  and  angle  of  advance. 
The  handle  shows  the  position  of  the  crank.  The  adjustments 
and  means  of  reading  the  angles  and  throws  are  more  complete 
than  is  usual  in  such  instruments. 


THE  PHYSICAL  WORK  OF  HERMANN  VON  HELMHOLTZ 


The  career  of  von  Helmholtz  was,  the  lecturer  said,  a  career  of 
singular  distinction.  In  days  when  the  range  of  natural  knowledge 
was  so  vast  that  most  workers  were  compelled  to  be  content  if  they 
could  add  something  to  one  or  two  of  the  sub-divisions  of  one  of 
the  main  branches  of  science,  Helmholtz  showed  that  it  was  not 
impossible  to  be  at  once  a  great  mathematician,  a   great  experi- 


idea  of  the  intricate  problems  with  which  Helmholtz  dealt,  and  the 
pitfalls  amoDgst  which  he  walked  so  warily,  the  lecturer  said  that 
he  had  chosen  one  single  branch  of  Helmholtz's  work  to  discourse 
upon  that  evening,  viz.,  his  work  on  "Sound." 

Among  the  chief  achievements  of  Helmholtz  was  his  explanation 
of  the  physical  difference  between  pairs  of  notes,  which  we  recog 


General  Plan  of  Apparatus 


mental  physicist,  and,  in  the  widest  sense  of  the  term,  a  great 
i.  Making  all  allowance  for  the  spell  of  his  name,  the 
i  felt  sure  tli.it  lie  was  only  expressing  the  views  of  all  those 
who  Knew  Helmholtz's  work  best,  when  he  said  that  the  present 
generation  placed  him,  and  he  believed  the  future  would  confiim 
the    verdict,    in    the   front   rank  of  those  who  had  led   the  great 

scientific  movement  of  the  present  time.   Hislifi  le  ;  he 

■  cess  till  he  was  recognised  by  all  as  the 
Admirable Crichton  of  modern  science:  the  most  widely  cull 
of  all  students,  the  first  scientific  man  in  Germany,  and  one  of  the 
firs!  scientific  men  in  the  world.  Helmholtz's  third  contribution 
iem  was  the  famous  essay  on  "The  Conservation  of 
I  oi  The  lecturer   said  he  had  told  elsewhere  (FortmigMly 

'■'■  '  dramatic     i  •  under 

which    thi     i  is  given    to  the    world,   and    the    interest   it 

members  of  the  PI  I 

ndorf's  J  bli 

the  6i    ■  .,,...,,        Helmholl    wa    not,  and 

,i"1  ""'  i  ■•••'•  to  be,  th i   ii  il  author  of  the  doctrine  ol  I 

bul    two  j ig  men     Sir  William  Th n 

and    Helmholtz    in    Germany     independently,    and 
within  e  month  oi  •  :ir,  n, , 

cteristic 
Hi  Imholt:   wa    th  it  in  which  Ins  knov  ' 
l"s  kn  iwled  n  directed  to  a  commi 

The    t  II    which    Helmholtz's  solutio 

problen 

A.  \V.  i  |,  8th. 


nise  as  concords  and  discords  respectively.  After  having  elucidated 
Helmholtz's  theory,  the  lecturer  went  on  to  say  that  when  two 
notes  were  sounded  simultaneously,  a  third  tone  was  often  per- 
ceived, the  frequency  of  which  was  equal  to  the  difference  of  the 
frequencies.  There  had  been  considerable  controversy  as  to 
whether  the  beats,    when   they   became  rapid,   could    produce   a 

note,    and     if    so,    whether   this    note    was    or    was    not     the    same 

thing  as  the  difference  tone  il  was  necessary  to  distinguish  between 
the  two.  Helmholtz  also  drew  attention  to  the  fact  that,  together 
with  this  difference  tone,  there  was  also  produced  a  note,  the 
frequency  of  which  was  equal  to  the  sum  of  the  frequencies  of  the 
two  primaries,  and  these  he  called  the  Erst  summation  tone. 
Together  with  these,  he  believed  that  there  existed  summation 
and   difference   tone  the   whole    leriea   being 

included  in  the  single  name  oi  combination  tones.  The  sense  of 
dissonance  between  pure  notes  was  explained  as  dependent  on  the 
beg  id     ed  bj  imbination  tot  Up  he  time  oi 

Helmhol  enerally  believed  that   these  tones  were  pro- 

duced in  the  en-  itself,  and  had  no  objective  existence  in  the 
external  air,     Helmholtz  admitti  d  in  mi 

were  "  eai  made.''  but  he  also  asserted  that  'hey  were  sometimes 

d  with  singular 
unanimity.     The  leoturer  then  I  that  1     li oped  to  show  that 

t  hat  difference  toi  n   onator. 

The  essential  pint  was  the  ti u  fork  K,  to 

o  e  pi  other 

hin  » 1.  w       The  frequency  of  the  fork  was  64 

the  nine-  M  was  ilvered  o  finely  that  half  the  li  lit  which  fell 
upon  it  «as  refloated,  iu<)  I  13    proceeding 

i    lantern   1.  was  divided  at  M,  into  two  rays,  which  followed 
1    '  i,  M     M,  B    oid    LM,  MM,  B,      Inter- 
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ference  bands  were  thus  produced,  which  could  be  projected  on  a 
screen  so  as  to  render  thorn  visible  to  a  large  audience.  If  the 
prongs  of  the  tuning  fork  moved  through  the  eighty-thousandth 
of  an  inch,  that  was  through  a  distance  equal  to  a  half  wave- 
length of  light,  the  path  of  the  ray  which  foil  upon  it  was  shortened 
by  a  whole  wave-length,  and  the  position  of  each  band  was 
shifted  to  that  previously  held  by  its  neighbour.  Tf  the  fork 
vibrated  with  amplitude  of  this  almost  infinitesimal  amount,  the 
bands  would  disappear  or  would  alternately  appear  and  disappear 
according  to  circumstances.  The  fork  might  thus  be  used  to  detect 
by  resonance  the  presence  of  vibrations,  the  frequency  of  which 
was  (54  r\,.  Every  precaution  had  been  taken  to  prevent  the  fork 
being  affected  by  extraneous  tremors.  To  supplement  the  sensi- 
tiveness of  the  tuning  fork,  there  was  placed  in  tront  of  the  siren  S 
a  hollow  wooden,  pyramid,  C,  the  narrow  end  of  which  was  near  to 
and  was  of  the  same  area  as  the  wooden  plate  attached  to  |  e 
tuning  fork.  This  served  to  collect  the  sound  waves,  and  con- 
centrate them  on  the  fork.  Behind  the  siren  was  a  large  resonator 
I\,  by  Konig,  tuned  to  respond  to  64    \j  . 

As  an  illustration  of  the  sensitiveness  of  the  apparatus  to  vibra- 
tions of  64  ~>_ ,  and  its  obtuseness  to  other  sounds,  the  lecturer 
stated  that  provided  the  current  of  air  did  not  travel  directly  down 
the  cone,  organ  pipes  might  be  blown  just  outside  it  without  effect. 
If,  however,  the  exciting  forks  were  tuned  to  64  ^j  ,  and  if 
they  were  struck  as  lightly  as  possible  with  the  handle  of  a  small 
gimlet  used  as  a  small  hammer,  the  handle  having  been  previously 
covered  with  rubber,  the  bands  immediately  vanished.  The  siren 
was  arranged  to  give  simultaneously  256  ~v<  and  320  ~j  ,  the  interval 
being  64  r^.  When  the  standard  fork  of  320  n^i  ,  and  the  upper 
note  of  the  siren  were  judged  to  be  in  exact  accord,  the  256  note 
was  then  produced  and  the  bands  immediately  disappeared.  It 
was  therefore  evident,  the  lecturer  said,  that  Helmholtz  was  right 
when  he  asserted  that  the  difference  tone  given  by  the  siren 
existed  outside  the  car.  The  lecturer  then  turned  to  summation 
tones,  and  described  a  device  successfully  used  to  detect  their 
objective  existence.  He  was  content,  he  said,  if  he  had  convinced 
the  audience,  as  he  had  convinced  himself,  that  Helmholtz  was 
correct  in  saying  that  the  siren  produced  objective  tones  whose 
frequencies  were  equal  to  the  sum  and  difference  of  their  primaries. 

After  a  brief  allusion  to  Helmholtz's  optical,  electromagnetic  and 
general  physical  work,  the  lecturer  said  that,  Helmholtz  being  an 
universal  genius,  his  opinions  on  side  issues  were  of  more  than 
ordinary  importance  ;  his  obiter  dicta  were  worth  attention.  For 
this  reason  flelmholtz's  popular  lectures  acquired  a  special  interest; 
and  the  lecturer  concluded  by  quoting  largely  from  Helmholtz's 
lecture  on  educational  problems,  the  keynote  of  which  was  freedom. 


A  METHOD   FOR  OBTAINING  ALTERNATING 
CURRENT   CURVES.* 

BY   LOUIS   DUNCAN. 

In  some  cases  a  telephone  method  for  obtaining  the  curves  of 
alternating  currents  and  electromotive  forces  is  very  convenient. 

The  method  ordinarily  employed  for  obtaining  current  curves  is 
to  shunt  from  a  non-inductive  resistance  in  the  circuit,  and  include 
in  the  shunt  circuit  a  contact-making  arrangement  on  the  dynamo 
shaft,  a  telephone,  and  an  electromotive  force,  due  to  a  constant 
current.  This  constant  current  is  adjusted  until  there  is  silence 
in  the  telephone.  When  this  occurs,  the  fall  of  potential  due 
to  the  alternating  current  is  equal  to  the  fall  of  potential  due 
to  the  continuous  current,  and  knowing  the  latter,  we  get 
the  value  of  the  alternating  current  at  the  instant  the  contact 
on  the  shaft  is  made.  Electromotive  forces  may  be  obtained  in 
the  same  way  by  balancing  a  continuous  electromotive  force  against 
the  instantaneous  value  of  the  alternating  electromotive  force  when 
the  contact  on  the  shaft  is  made. 

There  are  several  difficulties  in  this  arrangement.  Any  small 
thermal  electromotive  force  at  the  contact  makes  it  difficult  to  get 
even  an  approximate  balance,  while  only  one  curve  may  be  obtained 
from  a  single  contact-making  arrangement  on  the  shaft.  I  have 
employed  with  some  success  a  method  in  which  some  of  these 
difficulties  are  eliminated.  To  a  telephone  diaphragm,  made 
preferably  of  mica,  I  attach  a  small  coil  of  tine  wire.  Beneath  the 
diaphragm  are  two  coils  wound  together,  and  so  placed  that  the 
diaphragm  coil  is  in  a  magnetic  field  due  to  currents  flowing  in 
them.  Through  the  diaphragm  coil  1  send  instantaneous  currents 
obtained  from  a  contact-making  device  on  the  shaft,  there  being  a 
battery  in  circuit  with  the  coil  and  the  contact  maker.  Through  one 
of  the  stationary  coils  1  send  a  current  proportional  to  the  electro- 
motive force  t  i],  or  a  current  obtained  from  a  shunt  on 
a  non-inductr>  in  the  dynamo  circuit.  The  other  coil  has 
a  continuous  current  Bowing  through  it,  which  latter  is  measured.     I 


now  adjust  the  continuous  current  until  the  sound  in  the  telephone 
is  zero.  If  the  coils  are  equal,  this  will  mean  that  the  continuous 
current  is  equal  to  the  instantaneous  value  of  the  alternating  current 
when  the  intermittent  current  is  made.  The  method  is  indepen- 
dent of  any  small  electromotive  forces  due  to  the  contact,  and  any 
number  of  curves  may  be  obtained  from  the  same  contact  making 
device.  This  method,  though  fairly  sensitive,  lias  the  difficulty 
that  unless  the  contact  only  lasts  for  an  infinitely  short  time,  there 
will  always  be  a  sound  in  the  telephone.  By  making  a  sharp 
contact,  and  after  some  practice  the  results  are  good. 


From  the  /.V.    •  f  New  York. 


AMERICAN  NOTES. 

(from  our  own  correspondent.) 

New  York,  March  1,  1S95 

Cost  of  Power  at  Niagara. — At  a  recent  meeting  between 
municipal  authorities  of  Buffalo  and  an  official  of  the  Niagara 
Power  Company,  the  latter  made  several  alternative  proposi- 
tions as  to  the  terms  under  which  the  Niagara  Company  would 
supply  10,000  h.p.  to  the  municipality  of  Buffalo.  For  the  use  of 
the  water  power,  Buffalo  to  furnish  both  turbines  and  genera- 
tors, the  price  named  was  $8  per  annual  horse-power ;  for  the 
power  at  the  head  of  the  turbine  shaft,  $13  per  annual  horse- 
power, and  for  the  power  at  the  generator  terminals,  SI 8  per 
annual  horse-power.  The  terms  of  the  contract  between  the 
Niagara  Company  and  the  Pittsburg  Reduction  Company, 
whose  works  are  but  a  short  distance  from  the  power  house, 
were  disclosed,  showing  that  the  latter  is  paying  §20  per  annual 
horse-power.  At  the  same  time  the  representative  of  the 
Niagara  Company  furnished  figures  showing  the  cost  of 
developing  steam  power  as  determined  by  the  results  of  investi- 
gations of  steam  plants,  some  of  which  were  recently  made  by 
competent  engineers  or  accountants,  who  were  given  access  to 
the  necessary  books  in  the  plants  examined.  It  was  found  that 
the  lowest  cost  was  $32. 70c.  a-year,  while  in  the  public  station  of 
the  Buffalo  Waterworks  it  attained  $65,  and  the  testimony  of 
President  Huntley,  of  the  Buffalo  lighting  companies,  was 
offered  to  show  that  the  development  of  steam  power  for 
electrical  purposes  in  even  large  quantities  ranged  from  $35  to 
$50.  The  Niagara  Company  refused  to  name  a  maximum 
selling  price  for  power  as  a  condition  for  receiving  the  grant  of 
a  franchise  to  enter  Buffalo,  or  to  accept  any  conditions  as  to 
the  time  in  which  they  would  guarantee  to  supply  any  definite 
amount  of  power.  It  would  accept  a  franchise  only  on  terms 
that  would  permit  it  to  deal  without  restrictions  in  disposing 
of  power  in  Buffalo. 

The  Monocyclic  System. — Br.  Louis  Bell,  iu  his  Paper  read 
before  the  National  Electric  Light  Convention  at  Cleveland, 
introduced  the  monocyclic  system  to  the  electric  lighting 
interests,  its  full  details  being  explained  there  for  the  first  time. 
The  diagrams  showed  the  monocyclic  system  to  be  in  principle 
a  simple  alternator,  having  a  supplementary  winding  connected 
to  the  middle  point  of  the  main  winding,  and  so  placed  on  the 
armature  in  relation  to  the  latter  as  to  have  an  E.M.F.  dis- 
placed 90deg.  in  phase  from  the  main  E.M.F.  The  length  of 
the  supplementary  winding  is  so  adjusted,  that  when  its  E.M.F. 
is  compounded  with  the  E.M.F.  of  either  half  of  the  main 
winding,  a  difference  of  phase  of  60deg.  will  be  produced 
between  the  supplementary  line  wire  and  the  two  main-line 
wires.  The  wire  leading  from  the  supplementary  coil  is  of 
le-s  cross-section  than  either  of  the  main  wires,  it  being  stated 
that  it  would  never  need  to  be  larger  than  one-half  the  cross- 
section  of  either  of  these.  The  motors  used  on  the  line  are 
either  monocyclic  motors  similar  in  design  to  the  generator,  or 
ordinary  three-phased  motors.  In  the  latter  case,  phase  trans- 
formers are  used  in  order  to  produce  a  difference  of  phase  of 
120deg.  between  the  E.M.F. 's.  In  the  discussion,  Mr.  John 
V.  Kelly  said  that  the  monocyclic  system  was  a  step  backward, 
and  should  have  come  before  the  multiphase  system.  He 
stated  there  were  no  practical  difficulties  in  balancing  a  two- 
phased  system,  as  asserted  by  Dr.  Bell,  in  which  he  was 
supported  by  the  manager  of  a  station  employing  the  two- 
phased  system,  who  had  experienced  no  difficulty  even  with  a 
difference  of  30  per  cent,  in  load  between  the  two  sides  of  the 


618 


THE  ELECTRICIAN,  MARCH   15,  1895. 


circuit.  Mr.  C.  F.  Scott  considered  that  the  monocyclic  system, 
operating  with  three-phased  motors,  has  really  the  principles 
of  the  three-phased  system  somewhat  distorted,  while  the 
monocyclic  motor  he  designated  as  a  "decrepit  two-phased 
motor."  Mr.  C.  P.  Steinmetz  insisted  that  the  monocyclic 
system  is  entirely  single-phase,  since  the  total  flow  of  energy 
issuing  from  the  generator  passes  through  zero  and  is  fluc- 
tuating, while  the  flow  of  energy  in  multiphase  systems  is 
more  or  less  constant.  A  debatable  point  brought  out  by 
the  Paper  was  in  regard  to  the  definition  of  the  multiphase 
system,  Dr.  Bell  accepting  that  of  Mr.  Steinmetz  and  Messrs. 
Kelly  and  Scott  repudiating  it. 

Acetylene.  — A  company  has  been  organised  under  the 
name  of  the  Electro-Gas  Company  for  the  manufacture  of 
calcic  carbide.  Tt  is  understood  that  they  claim  that  the 
carbide  can  be  manufactured  for  $12  per  ton — on  the  basis  of 
electrical  energy  from  water-power  at  the  rate  of  $5  per  annual 
horse-power. 

CORRESPONDENCE. 


"LABOUR-SAVING  "  APPARATUS  AS  AX  INSTRUMENT 
OF  EDUCATION. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  Although  I  am  taking  part  somewhat  late  in  the 
discussion  which  has  been  going  on  in  the  columns  of  The 
Electrician  in  connection  with  Prof.  Ayrton's  communication 
to  the  Physical  Society,  I  feel  I  cannot  but  comply  with  your 
kind  request  and  state  my  opinions,  which  1  believe  are  in 
agreement  with  those  of  a  large  number  of  my  French  col- 
leagues. 

It  is  curious  to  note  the  number  of  apparently  independent 
questions  which  have  been  successively  raised  during  this 
discussion.  Started  by  an  electro-thermic  apparatus  which 
rendered  several  corrections  unnecessary,  the  debate  became 
a  controversy  on  the  use  of  direct-reading  instruments  in 
college  laboratories.  Then  it  turned  on  the  propriety  of 
requiring  students  to  actually  construct  their  own  apparatus 
and  of  confining  them  to  the  use  of  such.  Finally,  the  com- 
parative efficacy  of  laboratory  and  lecture-room  teaching  was 
discoursed  about.  The  arguments  put  forward  on  both  sides 
on  all  these  points  have  been  excellent.  On  either  hand  the 
object  aimed  at  is  the  instruction  of  students  with  the  minimum 
expenditure  of  time  and  trouble.  The  aims,  even  the  very 
principles,  seem  the  same.  How,  then,  can  we  account  for  this 
sudden  and  violent  explosion  of  opposition  which  has  been 
caused  by  such  a  simple  piece  of  apparatus  1  It  is  because  at 
the  bottom  there  is  an  irreconcilable  difference  of  opinion 
between  the  two  parties — a  difference  of  opiuion  which  may,  I 
think,  be  made  plain  if  we  analyse  the  following  question, 
thrown  out  in  the  course  of  the  controversy  to  embarrass  an 
opponent,  and  which  appears  to  me  to  sum  up  the  points  at 
issue  : — 

"  The  supporters  of  old  methods,"  say  the  technical  men, 
"wish  their  students  to  make  their  own  galvanometers,  with 
which  to  measure  electric  currents.  Why  not  have  them 
make  their  own  seconds-watches,  with  which  to  measure 
time  ? " 

The  discussion  relates  apparently  to  the  selection  and 
method  of  using  instruments  intended  to  instruct  students. 
As  a  matter  of  fact,  it  hides  a  fundamental  disagreement. 
It  is,  in  truth,  a  battle  between  the  scientific  and  the  utili- 
tarian spirit,  between  exhaustive  and  abbreviated  instruction, 

thodioal    treatises    ami     pocket   I .  ...       Now,    my 

nun  personal  experience  lias  taught  me  thai  there  can  be  no 

mil   thing    as   abbreviated    instruction;    it    must   cither   bo 

complete  or  it  is  nol   instruction  at   all.     Science  is   not    a 

collection  of  independent  facts,  winch  may  at  will  be  isolated 

from  i  be  mMm  t     it   is    i   body  of  laws  by  whioh  facts 

are  bound   together  and    welded    into   one   Bolid   whole.     To 

i  be  links  of  the  chain        to  de  rod  to 

dry  up  the  spun  oi  resi  arch  am 

The  skill  of  the  pi  it  i     rue,  p]  qi  pari 

m  mat t.i    .a  in  1 1  ucl  ion.    He  me j 


discard  superfluous  considerations,  make  use  of  luminous  com- 
parisons ;  in  fact,  he  may  reduce  to  a  minimum  the  number  of 
fundamental  difficulties.  But  has  he  the  power  of  rendering 
simple  that  which  is  essentially  complex  and  difficult  ,'  Cer- 
tainly not ;  there  is  a  limit  to  simplification  and  abbreviation, 
beyond  which,  especially  with  beginners,  one  cannot  go.  Let 
me  take  an  instance  from  the  present  discussion. 

Let  us  suppose  that  a  professor  has  to  teach  his  pupils  how 
the  difference  of  potential  existing  between  any  two  points  in 
an  electrical  network  is  measured  in  volts  :  he  will  finally  come 
to  the  description  of  the  voltmeter.  Can  one  greatly  curtail 
the  explanation  of  the  principles  on  which  this  instrument  is 
based  1  I  think  not.  The  voltmeter  represents  in  a  concrete 
form  the  combination,  the  superposition  of  a  considerable 
number  of  ideas  absolutely  new  to  the  beginner.  In  fact, 
there  is  connected  to,  and  linked  with  it,  the  following  serried 
array  of  ideas : — 

First  of  all,  all  the  notions  of  electrostatics  which  have  led 
up  to  the  definition  of,  and  to  the  properties  of,  electrostatic 
potential,  and  to  its  relation  with  the  work  done  by  electric 
forces.  Secondly,  all  the  notions  relative  to  the  laws  of 
current,  including  the  definition  of  and  the  measurement 
of  current,  electromotive  force,  resistances,  &c.  Thirdly, 
all  the  notions  relating  to  the  definition  of,  and  tha 
measurement  of,  magnetic  fields,  electromagnetic  forces, 
and,  in  the  case  of  voltmeters  based  on  Joule's  law,  all 
the  notions  connected  with  the  laws.  Fourthly,  all  the 
mechanical  notions  which  have  been  used  as  a  basis  for  the 
C.G.S.  system  of  units,  and  for  the  practical  units  the  volt, 
ampere  and  ohm.  However  skilful  the  professor,  it  would  be 
impossible  for  him,  unless  at  the  risk  of  being  obscure  or 
inaccurate,  to  appreciably  diminish  the  number  of  the  funda- 
mental ideas  which  I  have  just  enumerated.  He  must,  there- 
fore, first  of  all  explain  them  in  the  lecture  room,  and  then 
illustrate  them  by  practical  examples  in  the  laboratory. 
Now,  among  the  correct  ways  of  familiarising  the  student 
with  this  long  series  of  factors — to  him  quite  new — cur- 
rent, resistance,  electromotive  force,  magnetic  field,  absolute- 
units,  ifec,  I  agree  with  the  learned  director  of  the  Elec- 
trotechnical  Institute  of  Liege,  that  one  of  the  simplest  is 
to  set  the  student  to  make  and  calibrate  his  own  galvanometer. 
The  time  and  trouble  devoted  to  this  task  are  far  from  being 
lost,  since  the  student  will  have  taken  the  always  difficult  step 
from  the  abstract  to  the  concrete ;  he  will  have  joined  together  in 
succession  those,  to  him  so  complex  and  so  novel  notions,  which 
are  summed  up  in  the  one  word  voltmeter,  and  this  altogether 
apart  from  the  acquisition  of  a  certain  degree  of  manual  skill, 
which  is  in  itself  so  useful. 

Are  we  to  ask  him  to  also  make  a  watch?  Certainly  not ! 
because  the  idea  of  time  which  the  watch  measures  is  not  to 
the  student  an  unknown  and  complex  idea,  as  is  the  case  with 
a  difference  of  potential;  it  is  a  simple,  primordial  notion,  to 
which  he  has  long  been  accustomed.  The  construction  of  a 
watch  would  add  nothing  to  his  fundamental  knowledge. 
That  is  why  the  professors,  who  wish  to  preserve  t  he  old  but 
good  methods  of  instruction,  think  it  advisable  to  set  their 
students  to  make  galvanometers  and  suitable  shunts  with- 
out asking  them  to  make  either  watches,  weights,  or  divided 
rules.  The  technical  professor,  >>n  the  contrary,  who  is,  let  us 
assume,  a  clever  engineer,  though  far  removed  by  his  ordinary 
labours  from  scientific  meditations,  will  have  a  tendency  to  set 
to  work  in  quite  another  manner  when  be  comes  to  explaining 

what    a    voltmeter   is.       from    his    point    of    view,  the  volt  meter 

measures  a  pressure.     This  verj  clear  idea  is  enough  for  him, 
since  he  daily  observes  on  Ins  distribution  networks  thi 
measured  bj  the  ammeter,  proportional  tothej  measured 

in     volts        What     is    B    VOlt  He    has    no    need    to   trouble  his 

head  about   that,    since    the    idi  -    i  J    measuring    the    eleotric 
pressure  in   i  >lts  is  as  familiar  to  him  as  is  the  measurement 

..!'    I  he    length    Of     Ins     cables     in  01  Moreover. 

lie  has  long  ago  lost   sight   of  all   i  he  scaffolding  upon  whioh 

rests      t  In-      in.   i  .;n ii  hi  ial      in      CI  r.S.      units  : 

he  does  not,  therefore,  dwell  long  on  the  preliminary  notions, 

l.i it    put  s  as  soon  as  possible  a  .In  eel   tea  1111-  volt  ineler,   "  a  good 

commeroial    instrument,     in   tie    bands  ol    ins  students,  ami 

.ill  end  h\  persuadinj  I  bat   the  volt   is  an 
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irreducible  unit  of  electric  pressure  in  the  same  way  as  the 
pound  or  the  kilogramme  is  an  irreducible  unit  of  force,  and 
the  foot  or  the  metre  of  length.  In  the  same  way  as  the  volt 
becomes  an  irreducible  unit  so  does  the  ampere,  namely,  that  of 
electric  flow.  Then  we  have  the  typical  compressed  system  of 
instruction  :  proofs  are  replaced  by  the  manipulation  of,  and 
familiarity  with,  apparatus.     Now  for  the  consequences. 

In  hydraulics  it  is  taught  that  the  product  of  a  flow  into  a 
height  of  fall  represents  work;  technical  students  experience  no 
difficulty  in  granting — I  do  not  say  in  understanding — that  the 
product  of  a  certain  number  of  amperes  into  a  certain  number 
of  volts  also  represents  work  done,  namely,  the  equivalent 
of  that  of  the  motor  which  generates  the  current.  It  seems 
simplicity  itself.  Similarly,  the  apparatus  devised  by  Prof. 
Ayrton  will  in  very  truth  be  "  A  Student's  Apparatus  for 
Determining  the  Mechanical  Equivalent  of  Heat;"  it  will 
respond  to  his  frame  of  mind.  The  students  will  see  on  one 
hand  that  which  they  have  been  accustomed  to  call  electric 
work  ;  on  the  other,  they  will  find  heat  produced,  and  they 
will  not  have  any  hesitation  in  seeing  in  the  experiment  a 
veritable  determination  of  the  mechanical  equivalent  of  heat. 

But  if  a  more  cautious  student  reflects  a  little,  he  will  feel 
that  the  experiment  is  not  so  simple  as  it  appears  to  be.  Words 
are  offered  him  in  the  place  of  things.  He  will  certainly  see 
in  the  quantity  of  heat  produced  the  verification  of  Joule's 
law,  but  mechanical  work — the  product  of  a  force  into  a 
length — why  is  it  to  be  regarded  as  equal  to  the  product  of  a 
difference  of  potential  into  a  current  ?  This  has  never  been 
explained  to  him.  In  fact,  the  student,  whose  mind  brings 
everything  into  relation  with  his  primitive  ideas,  requires,  in 
order  to  thoroughly  recognise  the  idea  of  work,  in  itself  quite 
complex  enough,  to  separately  see  force  in  the  shape  of  a 
■weight,  and  displacement  in  the  shape  of  a  path  along  a 
divided  rule.  These  things  he  sees  clearly  in  Joule's  cele- 
brated experiment,  but  he  refuses  to  see  them  in  Prof. 
Ayrton's  electro-thermic  apparatus.  In  order  that  he  may 
be  able  to  grasp  the  idea,  the  student  must  study  once  more, 
one  by  one,  the  notions  of  electrostatics,  electro-magnetism, 
and  mechanics,  which  the  so  called  abbreviated  instruction  has 
passed  over  in  silence. 

I  have  designedly  exaggerated  the  scientific  deficiencies  of 
the  technical  professor's  course  of  instruction  to  bring  out 
clearly  what  it  is  that  separates  the  two  tendencies.  But  there 
must  be  no  misunderstanding.  The  character  of  technical 
instruction,  although  the  course  of  instruction  may  be  founded 
by  eminent  men  of  science,  is  condemned,  by  the  cast  of  mind 
of  the  men  to  whom  it  will  ultimately  be  confided,  to  drift 
further  and  further  away  from  its  point  of  origin,  and  to 
abandon,  as  useless  for  practical  purposes,  the  scientific  bases 
which  are  the  true  foundation  of  practical  applications.  It  is 
this  tendency  which  was  felt  instinctively  by  certain  members 
of  the  Physical  Society  :  it  was  this  tendency  which  awakened 
their  susceptibilities  and  provoked  their  sharp  opposition.  As 
physicists,  they  feel  that  there  will  be  a  cleavage  between  the 
course  of  instruction  of  the  savant  and  of  the  engineer.  The 
technical  professor,  instead  of  taking  as  his  basis  our  knowledge 
of  the  laws  of  physics  and  mechanics,  will  lay  down  as  pri- 
mordial definitions  the  indications  of  commercial  instruments. 
The  danger  is  a  grave  one.  The  movement  has  already  begun, 
and  it  is  favoured  by  the  creation  and  diffusion  of  official 
standards.  The  electrical  units,  for  instance,  will  soon  no 
longer  represent  the  result  of  the  combination  of  harmonious 
laws,  an  exhaustive  knowledge  of  which  comprises  the  whole 
science  ;  they  will  be  independent  standards,  bought  of  a  certain 
maker,  and  bearing  the  official  mark.  From  the  point  of  view 
of  uniformity  of  standards  and  the  facilitating  of  commercial 
transactions,  this  will  prove  a  grand  piece  of  progress.  But  I 
have  my  doubts  whether  the  spirit  of  discovery  and  practical 
applications  will  be  a  gainer  to  the  same  degree. 

To  resume.  The  error  to  be  combated  was  indicated  by 
the  cries  of  alarm  heard  at  the  Physical  Society.  It  consists 
in  thinking  that  there  at  two  sorts  of  instruction — one  scientific, 
the  other  technical ;  one  complicated,  the  other  abbreviated  ; 
one  addressing  itself  to  the  intelligence,  the  other  founded  on 
blind  practice.  There  is  only  one  method  of  instruction  :  that 
in  which  the  student  passes  by  imperceptible  steps  from  the 


known  to  the  unknown,  from  the  simple  to  the  complex,  and  which 
consists,  above  all,  in  building  up  a  new  notion  on  an  idea 
already  familiar.  This  is  at  once  the  method  for  instruction  in 
research  work  and  for  practical  purposes.  That  which  dis- 
tinguishes technical  instruction  from  scientific  instruction  is 
the  nature  of  the  arguments  employed,  and  the  style  of  the 
proofs  made  use  of.  The  science  professor  is  not  afraid  to 
employ  in  succession  delicate  ideas,  abstract  reasoning,  mathe- 
matical calculations,  or  to  bring  forward  discoveries  in  their 
historic  order.  The  technical  professor,  in  a  hurry  to  reach  a 
practical  goal,  will  get  to  work  preferably  with  elementary 
experiments  carried  out  with  commercial  apparatus ;  in  other 
words,  he  will  materialise  abstract  ideas.  But  both  instructors 
are  bound  to  make  plain  the  complete  chain  of  ideas  on  which 
are  based  the  final  results.  That  is  a  principle  from  which 
no  deviation  can  be  allowed.  If,  under  the  pretext  of  being 
practical,  simplification  is  sought  at  the  expense  of  the  funda- 
mental notions,  the  economy  of  time  and  trouble  effected  in 
this  way  will  only  be  apparent ;  indeed,  it  will  be  dangerous, 
since  it  will  have  the  effect  of  filling  the  students'  minds  with 
words  void  of  meaning  when  one  should  fill  them  with  precise 
and  coherent  ideas. 

I  do  not  know  if  I  have  faithfully  represented  the  secret 
thoughts  of  the  eminent  physicists  on  whose  side  I  have  just 
ranged  myself,  but  in  any  case  I  have  to  thank  the  Physical 
Society  for  having  afforded  me  an  opportunity  of  defending  a 
principle  which  is  assailed  not  only  in  England,  but  in  all 
countries  where  technical  instruction  tends  to  develop. — 
Yours,  &c.  A.  Cornu. 


SODIUM  AND  EXPLOSIONS  IN  CONDUITS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  This  "  sodium  "  discovery  is  very  interesting.  The 
writer  took  the  trouble,  for  his  own  edification,  to  inspect  the 
scene  of  a  recent  explosion,  and  the  following  were  among  his 
observations  : — 

1.  A  gas  pipe  was  laid  alongside  the  conduit  and  the  man- 
hole. 

2.  The  interior  of  the  brick  conduit  most  certainly  was  not 
dry,  but  generally  damp,  and  in  some  places  actually  wet ;  the 
concrete  caps,  or  cover,  did  not  make  a  water-tight  joint,  and 
were  generally  bad  ;  the  outside  soil  was  damp  ;  on  one  side 
the  surface  ground  drained  towards  the  conduits. 

3.  The  conductors  were  more  discoloured  (with  copper  car- 
bonate or  chloride  by  appearance)  in  some  places  than  others  ; 
the  normal  colour  of  the  conductor  was  cuprous  oxide. 

4.  The  insulators  carried  a  condensed  film  of  moisture. 

5.  The  gradient,  or  fall,  of  the  conduit  towards  the  chamber 
or  well  was  not  sharp  enough,  and  it  was  irregular  ;  in  places 
water  could  collect ;  the  material  of  the  conduit  was  too 
porous  ;  water  and  water  vapour  could  enter  easily. 

6.  The  copper  strips  were  tightened  in  the  slots  of  the 
insulators  with  pieces  of  wood,  which  most  emphatically  were 
not  dry,  but  in  some  places  saturated  with  moisture.  Now 
"sodium"  (or  potassium?)  may  come  from  several  sources: 
(1)  From  the  insulators  (in  the  present  case  they  showed  no 
sign  of  being  attacked,  the  glaze  was  bright  and  smooth  ;  but 
vitreous  substances  are  good  water  condensers)  ;  (2)  from 
alkali  salts  entering  the  conduits  by  infiltration  from  without, 
or  from  the  cement,  if  mixed  with  common  salt,  as  it  some- 
times is  with  advantage  for  some  purposes  and  at  some 
seasons,  or  from  other  material  of  the  conduit,  as  soda  or 
potash  in  coal-tar  products  ;  or  (3)  it  may  come  from  the  salts 
contained  in  the  pieces  of  wood  employed  as  wedges,  as  previously 
mentioned.  Most  certainly  the  conditions  appeared  good 
enough  for  an  electrolytic  circuit :  the  pieces  of  wood  would 
act  like  little  reservoirs  for  the  electrolyte,  and  the  film  of 
moisture  on  the  insulators  a  good  enough  conductor  for  an 
appreciable  current  to  pass.  These  wooden  wedges  appeared  to 
be  a  contrivance  for  tightening  the  strips  to  prevent  lateral 
sagging,  but  being  of  irregular  shape  and  composition,  were 
not  originally  thought  necessary.  Most  certainly  they  are 
undesirable.  What  was  seen  appeared  to  be  made  up  of 
broken  pieces  of  plaster  lath. 
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We  must  not  forget  that  soda  salts  are  always  present  in  the 
atmosphere,  and  carried  down  by  moisture,  whether  frozen  out 
or  otherwise  :  and,  further,  a  spark  may  just  as  easily  pass 
from  terminals  of  an  electrolyte  as  from  a  metallic  conductor, 
with  the  well-known  results  in  the  presence  of  lighting  and 
certain  other  mixed  gases  ;  and  light  explodes  certain  mixtures. 
—Yours,  &c,  J.  C  R. 

London,  March  10,  1895. 

STONEWARE  INSULATORS. 

TO    THE   EDITOR    OF    THE    ELECTRICIAN". 

Sir  :  In  passing  along  the  Euston-road  this  morning,  I  noticed 
men  at  work  brushing  out  the  trench  in  which  the  St.  Pancras 
electric  mains  were  laid.  The  bare  conductors  were  passed 
through  an  earthenware  block,  which  appeared  to  me  to  have 
the  ordinary  salt  glaze  generally  used  upon  a  great  deal  of 
pottery  ware.  With  the  condensed  moisture  on  these  blocks, 
which  must  always  be  present  in  such  trenches,  and  the  bare 
copper  strips  conveying  current  resting  upon  the  glaze,  we 
have  the  conditions  of  electrolysis  ;  and  I  believe  the  current 
is  a  direct  one.  If  my  assumption  is  correct,  this  explains 
where  the  salt  comes  from  which  yields  the  sodium  discovered 
by  Major  Cardew ;  and  in  that  case  it  may  be  found  safe  to 
use  such  glazed  earthenware  blocks  with  an  alternating 
current,  although  highly  dangerous  with  direct  currents. — 
Yours,  &c, 

March  8,  1895.  J.  Sinclair  Fairfax. 


"  RATION  "^A  PROTEST. 

TO    THE   EDITOR   OF    THE    ELECTRICIAN. 

Sir:  If  Dr.  Waddell  had  kept  his  considering  cap  on  for  a 
short  time  longer  he  would,  doubtless,  have  refrained  from 
casting  an}'  doubt  on  the  classical  culture  of  his  scientific 
brethren.  It  is  perfectly  true  that  "  karion  "  would  be  derived 
from  aartiju  —  to  flow  down  ;  but  it  is  also  just  as  true 
that  "  karion"  may  be  derived  from  KaOnj/u — to  send  down 
(passive),  to  be  carried  down,  e.g.,  xadtiro  to  r(i\ij — the  walls 
were  carried  down  to  the  sea,  for  we  surely  consider  the 
kathion  in  the  light  of  a  carrier  of  ions  to  the  kathode,  an 
idea  which  KaOiij/jn  expresses,  rather  than  the  idea  of  the 
liquid  itself  flowing  (Kara/a).  The  former  is  therefore  fully, 
if  not  more  scientifically,  accurate. 

So  that  Dr.  Waddell  may  rest  assured  that  we  can  stick  to 
"good  old  kathion"  without  fearing  a  false  analogy  with 
kathode,  or  besmirching  the  fair  name  of  "  electro-classics." — 
Yours,  &c,  Roland  S.  Portheim. 

10,  Compayne-gardens,  S.  Hampstead,  March  5,  1895. 


LEGAL    INTELLIGENCE. 


Attorney  General  v.  St.  James  and  Pall  Mall  Electric 

Lighting  Company  (Limited). 
The  case  of  the  Attorney  General  •.  the  St.  James  and  Pall  Mall  Electric 
Lightin     l  i      e   Mr.  Justice   Kekewich  in  t  lie  Chancery 

I  'i .  i   ion  OB    I'"'    i    I J    last. 

Mr.  Wa  i  Mr,  tfacm n  appeared  as  counsel  for  the 

i    Q.C.,  M.P.,   Mr.   Fletcher   Moulton,  Q.C., 
Lord  Robert  lants. 

Mr.  WARMINl  ITi  IN    in  opening  the  plaii  I 

rj  ol  i  he 
i   an  injunction  to  restrain  an  alleged 
public  ibration, 

emission  ol  I  <  ■  dants'  works  at 

their  central    tation  in  Mason's-yard  and  Duke    tree!    Piccadillj     Mason' 
yard,    pri  a   of    the    defendants'   works,    was   used    as 

a    mew  in 

.  i  ■  <■-.  i    bj   the    i  whole 

work*  underneath    the   roadway   to  a  great    depth.       \    great 

many   "f    tin  ni     •      that    be     hould  ...'••street. 

' 

the   i  >•  t    1893    the    di 

in    Cai  oal  I      no    doubt 

id       ,'lslll'S. 

it  was  still   vi 


thai  they  were  a  public  body  acting  under  a  Provisional  Order,  and  had  only- 
done  what  they  had  a  right  to  do.  He  thought  that  it  would  be  conceded  that 
the  plea  of  justification  could  not  avail  having  regard  to  the  decision  i  if  that 
Court  in  the  case  of  Shelter  v.  The  City  of  London  Electric  Lighting 
Company,  such  decision  being  affirmed  by  the  Court  of  Appeal,  and 
which  it  was  believed  would  be  the  subject  of  consideration  by  the  House 
of  Lords.  The  proceedings  on  the  part  of  the  Vestry  were  instituted  under 
the  provisions  and  powers  of  sections  13  and  21  of  the  Public  Health 
(London)  Act,  1891.  There  had  been  active  correspondence  between  the 
Vestry  and  the  defendants  between  November,  1891,  and  May,  1894^ 
Inhabitants  of  the  district  had  written  to  the  Vestry  complaining  of  the 
nuisance  caused  by  the  defendants'  works,  and  copies  of  those  letters  were- 
sent  by  theA'estry  Clerk  to  the  defendants.  The  defendants  from  time  to 
time  made  excuses,  but  as  a  rule  they  said  that  they  would  try,  by  new 
works,  by  improvements  and  amendments,  to  abate  the  nuisance.  Th» 
only  reason  he  emphasised  that  was  because  it  had  been  said  in  the  defence 
that  the  plaintiffs  had  been  guilty  of  delay. 

Sir  R.  WEBSTER  said  that  before  witnesses  were  called,  as  he  wanted 
to  save  time  if  possible,  he  ought  to  mention  to  his  Lordship  that  pro- 
ceedings were  taken  by  the  Windham  Club  at  the  corner  of  St.  James's- 
square.  That  case  came  before  Mr.  Justice  North,  and  Sir  Horace  Davy- 
appeared  for  the  present  defendants.  He  was  quite  willing  to  give  his 
learned  friend  the  same  order  as  was  given  in  that  case. 

After  Mr.  Warmington  had  consulted  his  clients  and  Sir  R.  Webster,, 
his  LORDSHIP  by  consent  made  an  order,  that  if  in  the  opinion  of  am 
engineer  to  be  appointed  by  the  Board  of  Trade,  or  by  agreement  between 
the  parties,  the  works  of  the  defendants  in  Mason's-yard  now  caused,  or 
should  hereafter  cause,  any  nuisance  by  vibration  or  noise,  or  by  permitting 
to  escape  from  the  chimney  shaft  of  the  works  black  smoke,  soot,  ashes,  or 
dust,  or  effluvia  offensive  and  injurious  to  health,  or  by  discharging  into 
the  sewers  of  the  Vestry  of  hot  water  or  steam,  the  defendants  would 
forthwith,  at  their  own  expense,  make  and  execute  all  such  works  necessary 
for  remedying  the  nuisance  as  the  engineer  should  direct.  The  defendants 
to  pay  the  costs  of  the  action  and  the  expenses  of  the  engineer,  the  costs, 
of  the  inquiry  before  the  engineer  to  be  at  his  discretion. 


Incandescent  Electric  Lamp  Company  (Limited)  v.  Brush 
Electrical  Engineering  Company  (Limited). 

This  was  an  action,  heard  before  Mr.  Justice  Wright,  in  the  High  Court 
of  Justice,  last  week,  for  damages  for  breach  of  a  covenant  for  quiet 
enjoyment. 

The  plaintiffs  are  uuderlessees  of  certain  premises  at  Brook-green, 
Hammersmith,  under  a  lease  of  September  20.  1893,  from  the  defendants., 
containing  the  covenant  for  quiet  enjoyment  now  sued  upon,  and  the  legal 
point  involved  in  the  action  was  the  provision  of  a  separate  entrance  to  an 
adjoining  property,  held  partly  under  the  same  lease.  <  vr^ 

Mr.  Justice  WRIGHT  regretted  he  need  not  call  on  counsel  forjthe 
defendants.  Judgment  would  be  for  the  defendants  with  costs.  This 
would  not  hinder  the  plaintiffs  in  any  action  they  might  bring  for  rescission 
of  the  contract,  if  they  entered  into  the  lease  under  the  impression  that 
the  right  of  way  was  merely  temporary ;  and  stay  of  execution,  pending, 
appeal,  would  be  granted  on  the  usual  undertaking. 


South  v.  Hawes  and  Son. 

Last  week,  in  the  Westminster  County  Court,  before  Judge  Lumley 
Smith,  a  claim  for  £3.  10s.  for  three  incandescent  lamps  at  £1.  3s.  4d.. 
each  was  made  by  Mr.  H.  South. — Plaintiff's  case  was  that  defendants  had 
hud  thirty  lights  put  in  for  £35.  They  then  had  an  additional  four,  for 
which  they  paid  pro  rata,  £1.  3s.  4d.  each.  Three  further  lights  were 
ordered,  and  defendant  only  wanted  to  pay  5>.  each  for  them,  and  had 
paid  15s.  into  court.— A  member  of  the  defendant  firm  said  the  £35. 
included  installation,  fittings,  and  everything.  A  witness,. called  for  the 
defence,  said  the  extra  lights  were  not  really  lights.  They  were  simply 
tappings.-  His  Honour  very  properly  held  that  they  were  lights,  and 
found  for  the  plaintiff  with  costs 


Two-Phase  Transmission  in  Switzerland. — The  Electri- 
oitatswerke  am  der  Sihl,  of  Wadensweil,  a  oompany  which  has 
been  formed  to  supply  the  villages  on  the  left  shore  of  Zurich 
Lake  with  electrical  energy  for  lighting  and  power  purposes, 
lias  given  the  contract  for  the  elect  rii\il  machinery  to  Messrs. 
Brown,  Boveri  and  Co.,  of  Baden,  and  for  the  turbines  to- 
Messrs.  Kscher,  Wyss  and  Co.,  of  Zurich.  The  plant  to  be  at 
first  put  down  will  comprise  three  turbines,  which,  with  an 
average  fall  of  213ft.  and  about  350  revolutions  jar  minute, 
will  give  150  ii. p.  The  alternating  machines  will  be  directly 
connected  to  the  turbine,  the  exciters  being  belt-driven.  The 
two  phase  four-wire  system  has  been  decided  upon,  with  a 
primary  voltage  of  5,000,  the  plant  to  be  capable  of  taking 
7,000  volts.  The  central  station  will  be  situated  at  the  Wahi- 
halde,  neat  St  h  nenberg,  and  From  thenoe  six  distributing  mains 

will  spread  out  radially,  sonic  extending  as  far  as  'JO  kilometres. 
Four  of  the  mains  will  serve  for  power  purposes  and  two  for 
the  lighting.  The  two-phase  generators  will  be  *o  desigued. 
that  they  may  be  used  as  Bingle  phase  machines. 
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TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  above  heading  must  reach  the  Office 
noj   |  .  , ,/   post    Thursday  morning.     New  Catalogues, 

Pria   Lists,  and  similar  matter  should  be  si  n,t  early  in  the  week.] 

NOW   READY, 

SPECIAL  NOTICE.— The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  is 
NOW  READY.  In  addition  to  the  old  well  known  features  of  the  book, 
whieh  are  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering:  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering:,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is 
7s.  6d.,  post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

Thefolloirmg  .Yew  Books  and  Editions  of  "  The  Electrician"  Series  can 
be  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offices  : — 

The  Large-Sheet  Table,  giving  full  particulars  of  the  Electricity 
Supply  Stations  throughout  the  Kingdom,  presented  with  our  issue  of 
January  4th.  can  be  obtained  mounted  on  stout  board,  with  cord  for 
banging.  Price  :  Varnished,  3s.  6d.  ;  Unvarnished,  3s. — each  post  free. 
The  Map  showing  positions  of  Supply  Stations  is  mounted  on  the  back 
of  the  Table.  The  Coloured  Map  issued  with  the  Jan.  lsth  number  and 
the  Electricity  Supply  Statistics  issued  with  the  Feb.  1st  number  are  also 
mounted  on  some  copies,  and  the  price  of  these,  complete,  post  free,  is  os. 

"  Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  Book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  6d.,  post 
free.     Prospectus  post  free. 

"  Electric  Motive  Power." — A  new  work,  by  Mr.  Albion  T.  Snel], 
with  this  title,  is  now  ready,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purpose*,,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  lis.). 

Laboratory  Note*  and  Forms. — With  the  above  title,  we  are  pub- 
lishing a  set  of  Elementary  (ready)  and  Advanced  Exercises  (portion  now 
ready,  remainder  end  of  March)  for  use  in  Electrical  Engineering  classes. 
These  have  been  prepared  by  Dr.  J.  A.  Fleming,  and  will  be  found  of 
great  service  to  Teachers,  Demonstrators,  and  Students.  The  object  of 
this  series  is  the  saving  of  the  time  of  the  teacher  and  his  assistants,  and  to 
serve  as  a  record  of  the  work  done  by  the  student.  A  full  prospectus  can 
be  obtained  post  free. 

"The  Art  of  Electrolytic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  6d.  post  free. 

"Electro-Chemistry." — This  useful  work,  by  Dr.  G.  Gore,  is  still  on 
sale,  the  price  being  2s.,  post  free. 

"The  Work  of  Hertz." — By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineering  Formul.e, "  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  6d. ).  Prospectus  on  application  to  the 
Publisher. 

"Drcm  Armatures  and  Commutators."— By  Mr.  F.  Marten  Weymouth, 
is  also  ready  ;  price  7s.  fid   (abroad  8s.).     Prospectus  on  application. 

"The  Incandescent  Lamp  and  its  Manufacthre." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  8s.). 
Prospectus  on  application. 

"  Practical  Notes  for  Electrical  Students."— By  Messrs.  A.  E. 
Kennelly  and  Wilkinson,  price  fis.  fid.,  post  free. 


Tenders  Invited. — At  or  before  12  o'clock  noon  of  Monday,  the 
25th  inst.,  the  Llanelly  Borough  District  Council  will  receive 
plans,  designs,  specifications,  and  estimates  of  cost  of  providing 
and  fixing  electrical  plant  and  machinery,  including  street  lamps 
and  laying  down  mains  for  lighting  certain  portions  of  the  town. 
Plans  and  all  further  particulars  may  be  obtained  on  application 
to  Mr.  ( ',.  Watkeys,  C.E.,  Borough  Surveyor, Llanelly,  and  tenders 
have  to  be  sent  in  on  the  day  above  mentioned  to  Mr.  John 
Jennings,  Clerk  to  the  Llanelly  Borough  District  Council,  Town 
Hall,  Llanelly.  Some  further  particulars  are  given  in  our  advertise 
ment  columns. 

The  Bradford  Corporation  invite  tenders  for  the  c  on- 

struction  and  delivery  of  two  steam  dynamos  for  use  at  th  eir 
electricity  works,  Bolton-road,  Bradford.  Specifications  may  be 
obtained  of  Mr.  Baynes,  electricity  department,  Town  Hall,  Br  ad- 
ford,  and  tenders  must  be  sent  in  to  the  Town  Clerk,  Mr.  W.  T. 
McGowen,  not  later  than  Thursday,  the  28th  inst. 

The  Corporation  of  Derby  invite  tenders  for  the    con 

struction  of  three  mild  steel  Lancashire  boilers,  and  the  necessary 
accessories,  for  use  at  their  electric  lighting  station.  Tenders  have 
to  be  in  by  twelve  o'clock  on  Monday,  March  18th. 

The  Corporation  of  Norwich  require  tenders  for  fittings 

for  an  installation  of  the  electric  light  at  the  new  baths  and  wash- 
houses,  also  for  two  Galloway  boilers,  &c.  Tenders  have  to  be  in 
by  3  p.m.  on  the  2nd  prox. 


Tenders  Invited.  La  Sooie'te  Lyonnaise  des  Forces  Morrices 
du  Rhone  of  Lyons,  in  connection  with  the  central  station  it  is 
establishing,   invites  tenders  for  the  electrical  plant.     These  hare 

to  be  in  by  April  1st. 

Tenders  are  invited  by  the  Corporation  of  Worcester 

for  the  wiring  of  the  Victoria  Institute,  Worcester,  for  the  electric 
light.  Tenders  have  to  be  sent  in  to  the  architects,  Missis. 
Simpson  and  Milncr-Allcn,  10,  New  Inn,  Strand,  London,  W.C.,  by- 
April  (ith. 

Tenders  Acceptbd. — The  Blackpool  Town  Council  have  accepted 
the  tender  of  Messrs.  II.  E.  Crompton  and  Co.  for  two  dynamos 
and  one  spare  armature  for  the  tramway  department  for  the  sum  of 
about  £'(100. 

The  Gas  Committee  of  the  Dundee  Town  Council  have 

recommended  the  acceptance  of  the  offer  of  Messrs.  Whyte  and 
Cooper  for  the  work  in  connection  with  the  substitution  of  brass 
tubes  for  the  iron  tubes  at  present  in  use  at  the  electric  lighting 
station,  at  a  cost  of  £40.  10s. 

The   tender  of  Messrs.    Strange   and   Sons   has   been 

accepted  by  the  Tunbridge  Wells  Town  Council  for  constructing 
three  underground  transformer  stations  in  connection  with  their 
electric  lighting  scheme. 

Tenders  Received. — At  a  special  meeting  of  the  Moss  Side 
School  Board,  the  tenders  recently  sent  in  for  the  electric  lighting 
of  the  Princes-road  School  were  considered.  Mr.  W.  E.  Rowcliffe, 
the  Clerk  to  the  Board,  announced  that  in  all  27  tenders  had  been 
sent^in,  ranging  from  £700  to  £1,500.  After  carefully  considering 
the  financial  position  of  the  Board,  especially  with  regard  to  the 
loan  obtained  for  this  school,  it  was  resolved  by  the  Board  that 
none  of  the  tenders  should  be  accepted. 

Plant  for  Sale. — The  St.  James'  and  Pall  Mall  Electric  Light 
Company,  Limited,  owing  to  extension  of  supply  from  their 
supply  stations,  necessitating  the  use  of  larger  units  of  plant, 
have  for  disposal  by  private  tender  a  quantity  of  machinery 
guaranteed  to  be  in  full  running  order,  Some  particulars  are 
given  in  our  advertisement  columns,  and  further  information  may 
be  obtained  of  the  general  manager  and  secretary,  at  the  Com- 
pany's offices,  Carnaby-street,  Golden-square,  London,  W. 

Personal. — Mr.  T.  Smith,  late  secretary  of  the  General  Electric 
Power  and  Traction  Company  (Limited),  notifies  that  he  has 
assumed  and  adopted  the  name  of  Featherstone  in  addition  to  that 
of  Smith,  and  that  hereafter  he  is  to  be  known  by  the  name  of 
Thomas  Featherstone  Smith. 

Mr.  Frank  B.  Lea  has  been  appointed  by  the  owners 

of  the  Rouen  Tramway  System  as  their  resident  engineer  in  the 
conversion  of  the  line  from  horse  to  electric  traction.  Mr.  Lea's 
address  for  some  time  forward  will  be  2,  Rue  de  la  Republique, 
Rouen. 

Bankruptcies. — In  the  matter  of  Browning  and  Gardner,  elec- 
tricians, of  122,  George-street,  Edinburgh,  the  following  list  of 
chief  creditors  is  issued  (sequestration)  : — 

Edison  and  Swan  United  Electric  Light  Company    ...  £67     0     0 

Crypto  Works  Company    28  17     1 

Crompton  and  Co 138     0     0 

EveredandCo 10117     9 

BanksaudCo 22     5     9 

Siemens  Brothers  and  Co 40     5     5 

Ericsson  Bell  Telephone  Company   22  11     3 

India  Rubber  Company  21  16     6 

W.  T.  Glover  and  Co '..     44  13     3 

W.Patterson    9     5     9 

Laurence  Scott  and  Co 10  13     3 

Bailey  Brothers    6     6     0 

Easton,  Anderson  and  Gooldeu     6  13     9 

Roothaan  and  AUewijnse  65     0     0 

Arthur  S.  Black  40     0     0 

Preferential  claims 124     0     0 

Liabilities 931     4     9 

Assets   364    0    0 

In  the  failure  of  Chalmers,  Paterson  and  Co.,  electrical 

engineers,  of  152,  West  Regent-street,  Glasgow,  the  list  of  chief 
creditors  contains  the  following  : — 

Edison  and  Swan  United  Electric  Light  Company    ...  £29  13     9 

Krupka  and  Jacoby     .. 15     3     6 

G.  Braulik    1113    7 

Ericsson  Bell  Telephone  Company   38     0  10 

Wilson  and  McLellau 28  16     7 

General  Electric  Company 47  15     5 

W.  McGeoch  and  Co 18    3    9 

Brown  and  Co 29  14     1 

Korting  and  Mathieson  138  17     0 

W.  T.  Glover  and  Co 11  10    6 

Telegraph  Manufacturing  Company 64    3    6 

Liabilities 828  18     8 

XetAssets    _.~ 719  13    8 

G.  F.  Rogers,  trading  at  5,  Great  Winchester- 
street,  London,  E.C.,  as  an  electrical  engineer,  has  presented  his. 
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petition  in  bankruptcy,  and,  upon  the  application  of  Messrs. 
Phelps.  Sidgwick  and  Biddle,  the  usual  receiving  order  has  been 
made.  The  assets  are  stated  to  consist  chiefly  of  household  and 
office  furniture  to  the  value  of  £350.  Amount  of  the  liabilities 
not  given. 

Liquidation's.— All  persons  having  claims  against  the  Planet 
Electrical  Engineering  Company  (Limited),  are  requested  to  send 
in  forthwith  particulars  of  the  same  to  Mr.  R.  W.  Caldwell  Moore, 
142-14:!,  Palmerston-buildings,  London,  E.C.,  the  liquidator  in 
the  voluntary  winding  up. 

A  motion  has  been  agreed  to  this  week  for  the  appoint- 
ment of  a  Debenture  Holders'  Receiver  in  the  winding-up  of  the 
Ford-Lloyd  Electrical  Manufacturing  Company.  The  Official 
Receiver  is  already  in  possession  under  the  order  granted  by  the 
Court  last  week.  By  the  present  order  Mr.  Jeffries  has  been 
appointed,  with  the  sanction  of  the  Official  Receiver,  in  order  to 
arrange  for  the  sale  of  the  plant.  Mr.  Grove,  the  petitioner,  holds 
a  First  Mortgage  Debenture  for  £1,000. 

Medical  Electrical  Institute  (Limited).— A  petition  for  the 
winding-up  of  this  Company  was  presented  at  the  High  Court  of 
Justice  on  March  Gth  by  James  Willing,  jun.,  and  is  directed  to  be 
heard  on  the  20th  inst.  Any  creditor  or  contributary  of  the  Com- 
pany desirous  of  supporting  or  opposing  the  making  of  a  winding-up 
order  must  send  in  particulars  at  once  to  Mr.  W.  V.  Bradley, 
27,  Chancery-lane,  London,  W.C. 

Re  J.  and  W.  Weems. — The  trustee  in'this  matter,  Mr.  John 
Gourlay,  C,A.,  has  called  a  meeting  of  creditors  to  be  held  at  24, 
George-square,  Glasgow,  on  Friday,  April  .>th,  at  11  o'clock,  for 
the  purpose  of  considering  an  application  to  be  made  by  him  to 
obtain  discharge  from  his"  trust.  Particulars  of  the  funds  of  the 
estate,  made  up  to  February  28th  last,  have  been  presented  and 
examined  by  the  Commissioners. 

Agence  Dalziel,  Limited.— The  High  Court  of  Justice  has 
appointed  a  Committee  of  Inspection  to  act  with  the  Official 
Receiver  and  Liquidator  in  the  winding-up  of  the  above  Company. 

Dissolution  of  Partnership. — The  partnership  trading  under 
the  style  of  Messrs.  F.  W.  Ball  and  Co.,  electrical  engineers,  of 
Unity-street,  Bristol,  has  been  dissolved.  Debts  will  be  paid  by 
Mr.  F.  W.  Ball. 

Appointment. — The  Corporation  of  Eccles  have  appointed  Mr. 
S.  V.  Clirehugh  consulting  engineer  for  carrying  out  the  Cor- 
poration's electric  lighting  scheme,  upon  which  an  estimated 
expenditure  of  £20,000  is  contemplated. 

Removal  Notices. — The  registered  address  of  the  Electric 
Construction  Company  (Limited)  is  now  Dashwood  House,  9, 
New  Broad-street,  London,  E.C. 

Owing  to  extension  of  business,  Messrs.  Fuller  and  Co. 

find  it  necessary  to  acquire  more  commodious  premises.  After  the 
24th  inst.  the  firm's  address  will  be  28,  Bush-lane,  Cannon-street, 
E.C,  in  pine  of  Mansion  House-chambers,  Bucklersbury,  E.C. 

Mr.  G.  Straus.-  -We  are  requested  to  mention  that  the  fact 
of  Mr.  G.  Straus  having  given  up  one  of  his  agencies  for  incandes- 
cent lamps  does  not  in  any  way  interfere  with  his  regular  business 
in  that  department,  and  that  he  has  decided  to  keep  a  large  and 
assorted  stock  for  immediate  delivery. 

Contb   i  i    fob   Pipes.     Messrs.   Edward  Le  Bas  and   Co.  have 
I  the  c(.ii!  ract  for  the  whole  of  the  lap-welded  wroughfc-iron 
pipes  required  by  the  City  of  London   Electric  Lighting  Company 
ile  conduits. 

E.P.S.  Cei  i   .     The  Electrical  Power  Stoi Company!  Limited), 

oi    I,   Greal    Winchi  E.C,    have   received   a   Battering 

testimonial  from  Messrs.    Edwin  A.ndren  and  Co.,  of  Goth 
Sweden,  of  which   tin  is  a   translation :—"  The  accu- 

mulate [i  Iwin    Andren    and    Co.,    in 

January,   L892  ir  Sawmills,  has,  since  that 

time,  had  her  accumulators  charged  631  times,  in  all  aboul   2,000 
enl   not  a  single  one  of  the  accumulator 
has  1 n  destroyed  or  been  required  to  be  replaced,   all 

Non-Slipping  Staii  Trj  ids.  The  S  fetj  Tread  Syndicate 
( Limited),   oi    L6,    Barbii  an,   E.C,    tend  u  -  I  heii  la 

.  which  have  now  come  into  very 
fi  ir  w  liicli  these  treads  were 
ily  manhole  covers 

number  of  tlie.se  covers  have 

and    the  nu 

applied 

aothei 
from   Mr.   Paul   on  the  al  but  the 

columns. 


Catalogue. — Messrs.  Johnson  and  Phillips  have  sent  us  a  copy 
of  their  latest  catalogue  and  price  list  of  [Hire  and  vulcanised  india- 
rubber-covered  cables  and  wires.  The  information  is  well  arranged, 
and,  being  mostly  in  tabular  form,  is  very  convenient  for  quick 
reference.  We  note  with  gratification  the  increase  in  information 
which  this  and  similar  catalogues  afford  in  their  most  recent 
editions. 

The  New  Telegraph  Code  Vocabulary. — An  interesting 
article  appears  in  the  Monthly  Record  of  the  Manchester  Chamber 
of  Commerce  for  February,  signed  "Beta,"  which  subjects  the 
new  Berne  Official  Vocabulary  to  severe  criticism.  That  this 
criticism  is  just  there  can  be  no  question.  The  new  vocabulary  is 
open  to  quite  a  number  of  objections,  some  of  which  are  of  a  most 
serious  nature.  "  Beta  "  points  out  that  the  code  is  supposed  to 
have  been  compiled  by  experts  of  the  International  Bureau  at 
Berne,  and  he  urges  that  the  compilers  have  lamentably  failed  in 
their  task.  It  was  fully  expected,  when  the  preparation  of  the 
code  was  resolved  upon  by  the  last  Telegraph  Conference,  that  a 
minimum  of  400,000  words  would  be  reached  ;  whereas  the  new 
code  consists  of  less  than  257,000  words,  an  altogether  insufficient 
quantity.  The  limitation  of  lawful  words  in  the  eight  accepted 
languages  is  also  pointed  out  by  "Beta"  as  a  gross  interference  with 
public  right.  In  addition  the  compilation  is  technically  very  defec 
five,  and  "  Beta  "  points  out  a  number  of  words  practically  identical 
in  sound,  and,  further,  as  the  vocabularly  contains  a  large  number 
of  words  which  are  similar  in  telegraphic  signs,  the  failure  of  the 
bureau  to  satisfy  code  users  is  transparent.  One  most  serious 
point,  however,  "Beta"  does  not  refer  to,  and  that  is  the  fact 
that  the  vocabulary  contains  an  altogether  undue  proportion  of 
German  and  Dutch  words,  which  are  composed  of  letters  which  it 
is  most  difficult  to  write,  and  which  must  result  in  a  vast  number 
of  inaccuracies,  giving  serious  annoyance  to  those  using  the 
vocabulary,  and  entailing  immense  labour,  in  the  form  of  repe- 
titions, upon  the  cable  companies'  and  affiliated  systems.  Mr. 
William  Douglas,  who  is  well  known  in  connection  with  telegraph 
codes,  has  written  to  the  Chairman  of  the  Glasgow  Chamber  of 
Commerce  complaining  of  the  restricted  and  incomplete  character 
of  the  Berne  production.  It  is  suggested  that,  as  between  the 
United  Kingdom  and  its  colonies  and  dependencies,  the  eight 
authorised  languages  should  continue  to  be  employed  as  at  present, 
and  that  the  code  compilers  in  this  country  should  have  the  same 
liberty  given  them  as  the  Berne  compiler  of  using  proper  names 
and  names  of  existing  places  ;  also  that  all  properly-compiled 
vocabularies  published  for  telegraph  ciphers  should  be  recognised 
as  standard  dictionaries  on  the  compilers  (!)  being  satisfied  of  their 
general  correctness  philologically.  The  Glasgow  Chamber  has 
decided  to  support  a  movement  to  this  effect. 


V  ton  (Middlesex). — In  regard  to  the  otter  of  Messrs.  New  and 
Mayne  to  take  over  the  Acton  District  Council's  Electric  Lighting 
Order,  the  firm  have  agreed  to  substitute  lb-c.p.  for  10-c.p. 
incandescents  for  the  general  street  lighting,  and  to  put  in  arc 
lamps  in  the  main  roads,  similar  to  those  in  use  in  the  adjoining 
district  of  Ealing.  Messrs.  New  and  Mayne's  latest  proposal  is 
now  being  discussed  by  the  Council  in  committee. 

Belfast  and  Ligoniel  Tkamv.  w  Company.  —  At  a  meeting  oi 
the  shareholders  of  this  Company,  held  at   the  offices,  May-street, 
Belfast,    a    deputation    was    received    who    presented    a   memorial 
calling  the  attention  of  the  Directors  of  the  Company  to  the  need 
for  an  improved  service  to  the  district  of  Ligoniel.     Owing  to  the 
lients,  it  frequently  happens  that  the  tramcars  are  brought 
p  at  a  considerable  distance  from  Ligoniel,  and  the  object 
of  the  deputation  was  to  impress  upon  the  Directors  the  necessity 
for  a  different  system  of  traotion,  preferably  electric.     The  Chair- 
man, in    reply  to   the   memorial,  said   that    it    was  perfectly  obvious 
that   their  service  needed  improvement,  but  the  question  of  tin- 
system  of  traction  to  be  adopted  was  a  i. latter  f.  r  serious  considers 
tion.     There  had  been  much  disappointment  felt  not  only  by  the 
ialists  but  by  shareholders  that  their  cars  were  not  able  to 
run  the  whole  length  of  their  line;  but  the  Belfast  Street  Tramway 
Company,  with  whom  they  were  in  working  agreement,  were  at 
eriously  considering  >n  of  applying  mechanical 

locomotion  to  their  entire  system.     If  they  were  able  to  carry  this 
.  ,i    diffii  all  ie  i  would  doubtless  be  overcome.     The 
number  i  >i  passi  ngers  carried  during  the  past  year  on  their  -  e 
of  tramwaj  was  131,760,  with  a  mileage  •■<  57.720,  and  the  receipts 
tile  run,  which  he,  the  Chairman,  undei 
rofit  with  either  a  c  ble  or  overhead  electric  system, 
althoui  -  » "iked  at  present,  four 

quired  For  everi 
r,n;\iiv  ii  w.      I  to  learn   that,  after  furfch] 

sideration,  the  compl  i 

eTi  chnioal  School  not  having  been  given  to  a  Birmingham 

:    d  down.     It  would  b  ike  for  Birmingham, 

o  complain  i  the  part  of  the  local 

authorities,  seeing  thai  the  di  lodsfbr 

n  :  installation  in  the  count  rj 
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BLACKPOOL. — Ihe  Blackpool  Tower  Company  have  decided  to 
install  a  large  battery  of  accumulators,  and  we  are  informed  that 
tin'  work  has  been  entrusted  to  Messrs.  ]!.  Verity  and  Sons  at  an 
estimated  cost  of  £1,500.  Messrs.  Verity  inform  us  that  Chloride 
accumulators  are  to  be  supplied. 

BRADFORD. — At  the  County  Council  meeting  on  Tuesday,  Mr. 
Dixon  presented  the  gas  and  electricity  accounts  for  the  year  ended 
December  last.  The  net  profit  had  been  £1,170.  10s.  in  1893, 
against  i'1,449.  18s.  Gd.  They  had  now  commenced  to  form  a 
depreciation  fund,  and  had  this  year  taken  nil'  £1,062.  10s.  3d., 
which  left  a  net  protit  of  £387.  2s.  3d.  The  current  consumed  in 
the  December  half-year  of  1892  was  224,232  ;  1893,  272,874;  and 
1894,  307,977.  The  cost  per  unit  per  ton  of  coal  had  been,  in 
1892,  0-464  ;  1893,  0  743  ;  1894,  0541.  The  average  cost  per  ton 
of  coal  and  coke  used  had  been,  in  1892,  7s.  10[d.  ;  1893,  13s.  Id.; 
and  1894,  8s.  ljd. 

Brechin. — The  representatives  of  the  Scottish  House-to-House 
Company  have  received  a  notification  from  the  Board  of  Trade 
that,  before  the  Provisional  <  )rder  now  being  applied  for  for 
lighting  the  Brechin  district  by  electricity  is  granted,  clear  proof 
of  the  ability  of  the  Company  to  carry  out  the  Order  will  be 
required,  and  also  insisting  upon  the  deletion  of  the  clause 
entitling  the  local  authority  to  a  share  of  the  profits  in  the  under- 
taking. The  letter  points  out  that  in  the  opinion  of  the  Board  of 
Trade  the  scheme  to  supply  electric  light  at  25  per  cent,  below 
the  present  price  of  Brechin  gas  is  remarkable,  and,  unless  the 
objectionable  clauses  referred  to  were  withdrawn,  the  ( >rder  would 
not  be  granted.  At  a  meeting  of  the  Police  Commission,  where 
the  letter  was  discussed,  it  was  decided  to  adjourn  the  considera- 
tion to  a  special  meeting  to  be  called. 

Brighton. — The  Corporation  discussed  at  its  meeting  last  week 
the  report  of  the  Electric  Lighting  Committee,  dealing  with  a 
reduction  in  the  charges  for  electric  current,  &c,  which  has 
previously  been  referred  to  in  these  columns.  The  report  also 
included  the  recommendation  of  the  Committee  that  the  salary  of 
Mr.  Arthur  Wright,  the  Corporation's  electrical  engineer,  should 
be  increased  from  £400  to  £(>00  per  annum,  and  that  of  Mr.  R.  C. 
Quins,  outside  superintendent,  from  £3.  10s.  to  £4.  per  week. 
Mr.  Councillor  Stafford,  in  proposing  the  confirmation  of  the 
report,  said  he  was  pleased  that  the  forecast  made  by  the 
Committee  some  time  ago  had  been  amply  justified  by  events. 
The  Committee's  total  expenditure  for  the  year  was  £11,505.  In 
income  they  had  received  for  current  for  private  purposes,  £13,913  ; 
for  street  lighting,  £1,358  ;  and  for  meter  rents,  £1,076.  The 
actual  net  profit  for  the  year  was  £4,870.  This  would  enable 
them  them  to  hand  over  to  the  ratepayers  of  Brighton  £1,121  in 
favour  of  the  rates,  and  to  place  £3,000  to  a  reserve  fund.  Those 
who  had  studied  Mr.  Wright's  exhaustive  report  would  agree,  he  felt 
sure,  to  the  reduction  in  the  charges  which  were  suggested  therein, 
the  reductions  benefiting  no  less  than  87  percent,  of  their  customers. 
He  was  pleased  to  be  able  to  announce  that,  on  a  full  considera- 
tion of  the  proposals  made  in  Mr.  Wright's  report,  the  local 
authorities  of  Beading,  Cheltenham,  Preston,  Bournemouth,  and 
Stafford  hud  decided  upon  adopting  the  Brighton  scale,  and  using 
the  same  meters  as  at  Brighton,  while  twelve  other  towns  have 
the  matter  under  consideration.  The  committee  had  absolute 
confidence  in  the  integrity  and  conscientiousness  of  their  able 
electrical  engineer,  and  they  therefore  unanimously  approved  of 
the  suggestion  to  increase  his  salary  from  £400 to  £600  per  annum. 
After  a  brief  discussion  of  a  more  than  usually  business-like 
character  the  recommendations  of  the  committee  were  unani- 
mously agreed  to. 

Bristol  — The  Timts  and  Mirroi  opportunely  points  out,  with 
regard  to  the  steps  now  being  taken  by  the  Electrical  Committee 
of  the  Corporation  to  canvass  certain  districts  of  the  town  for 
support  in  its  efforts  to  extend  the  electric  lighting  mains  to 
districts  outside  the  present  area,  that,  if  intending  consumers  were 
assured  that  the  Coporation  would  itself  put  in  the  fittings  and 
charge  a  fair  percentage  on  the  c»t,  a  very  satisfactory  response 
would  be  the  result.  This  is  considered  to  be  the  only  step 
necessary  to  ensure  the  almost  general  adoption  of  the  electric 
light  in  Bristol.  It  has  come  to  be  generally  known  that  the 
electric  light  is  nothing  like  so  expensive  as  it  was  at  first  believed 
to  be,  while  the  many  advantages  it  possesses  over  other  methods 
of  illumination  are,  in  Bristol  at  any  rate,  fully  appreciated. 

Cardiff.  Mr.  W.  11.  Massey  has  written  a  letter  to  the  Western 
1/  "!  deprecating  the  attempts  made  by  the  local  journals  to  unduly 
exaggerate  the  slight  mishaps  to  the  Corporation's  electric  light 
machinery.  Mr.  Massey  states  that  since  the  middle  of  November, 
when  the  private  lighting  was  first  started  in  the  town,  there  had 
been  but  two  slight  failures  from  preventiblo  causes,  anil  that  with 
regard  to  the  street  lighting,  although  there  had  been  small  failures, 
these  have  caused  the  public  little  or  no  inconvenienc.  The  course 
adopted  by  the  local  Press  in  condemning  the  luht  has  h;id  a 
tendency  to  frighten  probable  customers,  and  Mr.  Massey  asks  for 
the  assistance  of  the  public  journals  to  enable  the  Corporation  to 


obtain  additional  consumers.  Some  day,  perhaps,  an  explanation 
will  be  forthcoming  of  the  cause  of  this  more  than  usually 
venomous  opposition  to  the  electric  light  on  the  part  of  loeal 
journals.  Thirty-eight  applications  for  the  post  of  engineer  in 
charge  of  the  electric  light  station  have  been  received  by  the  Town 
Council,  and  this  number  was,  at  the  last  meeting,  reduced  to  four : — 
Mr.  W.  M.  Euskisson,  of  London,  Mr.  N.  Applebee,  of  London  ; 
Mr.  C.  W.  Sully,  of  Burnham,  Somerset;  and  Mr.  J.  Backtick,  of 
Chelmsford.  The  final  selection  is  to  be  made  on  Tuesday  next. 
At  the  same  meeting  of  the  Council  a  lengthy  discussion  arose  on 
the  electric  lighting  question.  Mr.  Riches  said  he  thought  serious 
steps  should  be  taken  to  deal  with  the  matter.  They  had  valuable 
machines  rendered  inoperative  owing  to  the  engines  attached  to 
them  being  inefficient,  and  they  were  spending  £200  a  year  on  the 
rectifier  which  might  easily  be  saved.  The  Mayor  asked  Mr. 
Riches  whether  he  was  satisfied  that  the  manufacturer  of  the 
machinery  (Messrs.  Siemens  Brothers  and  Co.)  were  amongst  the 
best  firms  in  the  world  for  this  class  of  work,  and  Mr.  Riches  said 
that  there  was  no  doubt  whatever  that  no  better  electrical  manu- 
facturing firm  existed  than  Messrs.  Siemens,  but  they  must  not 
forget  that  their  engineer's  specification  stipulated  for  a  certain 
engine,  and  this,  he  considered  was  the  cause  of  their  trouble. 
The  Mayor  said  that  rectifiers  were  only  put  in  when  certain 
difficulties  were  experienced,  and  in  the  case  of  Cardiff  the 
rectifier  was  adopted  in  order  to  save  about  £2,000  in  laying  extra 
cables.  Mr.  Riches  was  of  opinion  that  if  the  Council  spent  a 
further  £3,000  they  would  save  the  £200  a-year  now  being  spent  in 
wages  for  the  men  who  look  after  the  rectifier.  The  Borough 
Engineer  pointed  out  that  there  had  been  a  great  deal  of  fuss  in 
the  papers  about  the  electric  light,  but  he  himself  was  very 
sanguine  that  everything  would  come  all  right.  They  already  had 
4,000  lamps  wired.  When  they  had  selected  a  competent  man  to 
give  his  whole  attention  to  the  matter,  things  woukl  sett  e  down, 
and  their  electric  lighting  undertaking  would  be  as  successful  as 
they  all  hoped  it  would  be. 

Cheltenham. — Mr.  Alderman  Norman,  in  presenting  the  report 
of  the  Electric  Lighting  Committee  to  the  last  meeting  of  the 
Corporation,  stated  that  he  had  no  doubt  the  electric  lighting 
undertaking  would  be  completed  during  the  present  month, 
although  current  would  not  be  switched  on  on  the  responsibility 
of  the  Corporation.  The  contractors  would  take  all  responsibility 
for  the  first  four  weeks.  The  Committee  were  very  pleased  with 
the  disposition  of  the  plant  at  the  station,  and  a  very  little  time 
would  now  elapse  before  the  work  in  connection  with  the  last  of 
the  engines  and  alternators  would  be  completed.  The  Committee 
have  agreed  to  light  the  public  library  for  the  sum  of  £40  per 
annum —although  this  may  lead  to  a  slight  loss — on  the  condition 
that  the  work  is  carried  out  under  the  supervision  of  the  borough 
electrician. 

Chester. — At  the  monthly  meeting  of  the  Town  Council,  held  on 
Wednesday,  a  recommendation  from  the  Electric  Lighting  Com- 
mittee "That  the  Committee  be  authorised  to  accept  the  tenders 
which  will  be  submitted  for  engines,  boilers,  and  dynamos,  amount- 
ing to  £8,518."  Mr.  Deely,  chairman  of  the  Committee,  brought 
the  recommendation  forward,  but  explained  that  he  did  not  agree 
with  it.  He  disapproved  of  the  idea  of  accepting  tenders  from 
different  people,  and  considered  they  should  go  to  some  well- 
known  firm  and  place  the  entire  installation  in  their  hands. 
He  complained  that  Dr.  J.  Hopkinson  had  disregarded  the  Com- 
mittee's instructions  in  not  asking  for  tenders  on  the  ( )xford  system. 
The  deputy-chairman  of  the  Committee,  although  formally  second- 
ing the  recommendation,  complained  that  the  action  of  the  Com- 
mittee was  inconsistent  and  their  scheme  incomplete.  He  did  not 
think  that  Dr.  Hopkinson  could  supply  the  city  with  electric 
current  under  his  system  for  a  smaller  sum  than  £50,000.  Alder- 
ni.iti  L.  Gilbert  then  proposed  as  an  amendment  that  the  matter 
should  be  referred  back  to  the  Committee,  with  instructions 
to  treat  with  a  firm  or  firms  for  the  lighting  of  the  city, 
and,  failing  satisfactory  terms  being  agreed  upon,  to  bring  before 
the  Council  plans,  specifications,  and  tenders  for  a  complete 
scheme  on  the  basis  of  the  successful  firm  or  firms  agreeing  to  run 
the  installation  for  a  given  period  to  the  satisfaction  of  the  Council. 
The  Mayor  (Mr.  W.  H.  Churton)  defended  Dr.  Hopkinson  from 
the  criticisms  of  the  members,  and  pointed  out  that  under  his 
scheme  it  was  possible  to  supply  the  light  to  the  whole  of  the  city. 
1 1  e  asked  them  to  trust  the  skilled  engineer  they  had  called  in,  and 
to  leave  to  him  the  responsibility  of  carrying  out  the  scheme.  After 
some  discussion,  tin' amendment  was  carried  by  21  votes  to  nine, 
and  it  was  resolved  to  apply  to  the  Local  Government  Board  for 
sanction  to  borrow  £'25,000  in  connection  with  the  electric  lighting. 
Mr.  Alderman  B.  tiilbert  was  added  to  the  Electric  Lighting 
Committee. 

Cm  rob  Lighting.  Owing  to  the  frost,  it  was  for  a  time  found 
impossible  to  connect  up  the  church  of  St.  Thomas,  Nottingham. 

The  work  has  now  been  done,  and  service  was  conducted  by  the 
electric  light  for  the  first  time  pq  Sunday  last.  Ninety-five  lights 
are  installed. 


624 


THE  ELECTRICIAN,  MARCH  15,  1895. 


County  Council  Elections.  Amongst  the  unsuccessful  can- 
didates fur  County  Council  honours  is  Mr.  J.  (!.  Lorrain,  chartered 
patent  agent,  who  was  defeated  in  the  <  >Ul  Chiswick  Ward  of  the 
Middlesex  County  Council  by  Mr.  W.  J.  Adamson,  builder. 

Darlington. — Alderman  Sedgwick,  at  the  last  meeting  of  the 
Town  Council,  asked  whether  any  requisition  had  been  made  for 
electric  lighting,  to  which  Alderman  Barron  replied  that  there  had 
been  communications  concerning  the  matter  from  six  persons  who 
had  been  informed  that  "electric  light  would  be  provided  when 
there  was  a  sufficient  number  of  applications  for  it."  This  answer 
scarcely  satisfied  Alderman  Sedgwick,  and  Councillor  Marshall 
thought  the  time  had  arrived  when  a  circular  inviting  expressions 
of  opinion  on  the  subject  should  be  issued. 

Derby. — On  the  proposal  of  the  Electric  Lighting  Committee  of 
the  Town  Council  that  a  sum  of  £5,000  be  granted  for  alterations 
of  the  premises  adjoining  the  electric  lighting  station  for  dis- 
tributing and  connecting  mains  and  additional  boilers,  a  heated 
discussion  arose  at  the  last  meeting,  during  which  Mr.  Alderman 
Marsden  said  the  boilers  were  required  immediately,  as  they  were 
risking  a  stoppage  in  consequence  of  running  every  pound  of  steam 
at  their  command.  He  complained  of  the  manner  in  which  the 
committee  were  treated  by  the  Council,  from  whom  they  g  t  no 
encouragement  in  their  arduous  work.  It  had  been  proposed  by 
one  speaker  that  the  services  of  Messrs.  Bramwell  and  Harris 
should  now  be  dispensed  with,  but  Mr.  Marsden  pointed  out  that 
there  was  a  contract  between  the  Council  and  their  engineers  which 
it  was  essential  should  be  adhered  to.  There  was,  however,  a 
proposal  before  the  committee  to  alter  the  terms  of  their  arrange- 
ment with  Messrs.  Bramwell  and  Harris,  and  it  was  the  wish°of 
the  committee  to  bring  the  agreement  to  an  end  as  soon  as  possible. 
The  proposal  of  the  committee  was  ultimately  adopted. 

Ealing. — The  report  of  the  Electric  Light  Committee  was  pre- 
sented at  last  week's  meeting  of  the  District  Council.  The 
consulting  engineers,  Messrs.  Bramwell  and  Harris,  have  recom- 
mended considerable  extensions  of  the  electric  lighting  scheme, 
including  the  addition  of  two  engines  and  dynamos.  In  the 
course  of  the  next  two  or  three  years  it  is  estimated  that  the 
additional  plant  and  mains  necessary  will  cost  about  £16,000, 
which  the  consulting  engineers  consider  will  be  money  well 
expended.  As  to  the  start'  at  the  electricity  station,  the 
surveyor  reported  that  it  would  be  necessary  to  appoint  an 
electrician  in  charge  at  £200  per  annum,  increasing  £25  to  £300, 
a  first  assistant  engineer  at  £•_'.  5s.  per  week,  increasing  to  £2.  10s  ; 
a  second  assistant  engineer  at  £1.  10s.,  increasing  to  £2,  engine 
drivers,  stokers,  &c.  On  the  question  of  the  appointment 
of  the  electrician  in  charge  at  the  works,  it  was  decided  to  offer  the 
post  to  Mr.  A.  I'.  Foord-Moore  (who  had  been  in  charge  for  M<  ra. 
Bramwell  and  Harris)  at  a  six  months'  engagement,  the  surveyor 
to  arrange  for  the  other  employes.  The  Council  will  lake  over  the 
entire  charge  of  the  works  from  Saturday,  March  30th.  There  are 
now  3,375  8  e.p.  incandescents  in  us->,  and  the  whole  of  the  arc 
lamps  in  the  main  roads  would  be  finished  immediately. 

Edinburgh.— The  Electric  Lighting  Committee  of  the  Town 
Council  have  provisionally  fixed  Wednesday,  April  10th,  for  turning 
mi  tin-  electric  light  in  the  city. 

Electrii  Orcan.  The  Hope-Jones  Electric  Organ  Company 
(1. muted)  are  furnishing  a  new  organ  on  their  electric  system  for 
St.  George's  Church,  Hanover-square,  London,  W.  The  console 
is  fitted  with  the  Company's  patent  stop  keys  and  double-touch, 
and  with  a  new  type  of  device  for  controlling  stops  and  couplers 
from  tlir  keyboards. 

Elbctro-Harmonii    Society,     A  smoking  concert   is  to  be  held 

■''  the  St.  -I,, i's  Hall  I:     •. t,  Regent  stn  et,  London   W    on 

Friday  next,  the  29th  inst,  at  s  o'clock.      \n  excellenl  programme 

is  provided,  under  theable  musical dirccti f  Mr.  T   I    I 

and  Mr.  Alfred  K.  Izard. 

Exhibition,     The    Electrii    Lighting  I  litteo  ol  the  Oldham 

CorporaiH.ii  has   established  a   fittings  shon   •■  is  now 

open   at    [thodi      Bank,    win  re   ft    I it  ;o    qu  mtity   of    electrical 

apparatus  and  fittings  is  on  show.     A   numbor  - nufacturors 

have  taken  advantage  of  the  opportunity  to  display  their  gi  i 
Fareham.     With    .-Mid    t.,   ihe  in. 

olocted   Distncl  Council  and   tin    local  El I  ,  | ;  Company 

as  to  tin-  purchase  of  the  lattei      undi  pointi  d  ..n't 

thai  the  In.-  I.  ..  .1  Board,  in  apj 

uso  "their  bi      -  Local  ( ..... 

B  «rd   their  approval  of  tl  motion  to  the 

borrowing  by  the  I.  teal    Board  ol  tl       imounl    to  be  paid  to  the 

Company,   in  mom    tl 

1  "dot  tl. a...  '  mi 

Company  have   .     '. 

1  ! I 

Feumoi  .     'I'll.'  Town  <  lommis  ioui  . 

"  a  large  firm  ol  i  lei  tricians     to  en       In  ...  p|ftnl  to  li  du 

Fermoj  in  .  lei  trii  ity,  pi Iiti<  n 


ultimately  2,000  lights  will  be  taken.  Mr.  T.  Coughlan,  the  chair- 
man, sai  1  In'  considered  that  if  such  a  scheme  would  pay  a  private 
firm  it  should  also  pay  the  Commissioners,  and  he  was  in  fa\..nr  of 
keeping  the  lighting  in  their  own  hands.     It  was  pointed  out  that 

if  schemes  which  the  Commissioners  have  at  present  in  hand  were 
proceeded  with  their  borrowing  powers  for  the  purposes  of  electric 
ighting  would  be  very  small. 

Hammersmith  (London,  W.).— The  Electric  Lighting  Com- 
i  recommendation,  tint  the  Vestry  forthwith  carry  into 
effect  the  provisions  of  their  Electric  Lighting  Provisional  i  >rder, 
and  that  for  this  purpose  it  be  referred  back  to  the  Committee  for 
consideration  as  to  the  proper  course  to  be  adopted,  was,  with  the 
modification  "  that  the  work  be  carried  out  by  contract  or  other- 
wise," approved  at  the  last- meeting  of  the  Vestry.  It  was  stated 
that  the  scheme  would  probably  cost  aboul   E50,000. 

Hampstead. — The  Lighting  Committee  will  recommend  at  the 
nexf  meeting  of  the  Vestry?  "That  the  Vestry  do  employ  their 
own  engineer  to  superintend  the  carrying  out  of  all  future  work  in 
connection  with  the  electric  lighting  in  this  parish." 

Hoole.—  The  Chester  United  Gas  Company  is  an  undertaking 
with  a  share  capital  of  about  £120,000,  and  the  statement  of 
accounts  for  the  past  year  shows  a  profit  of  about  £10,000.  This 
very  satisfactory  showing  does  not  quite  approve  itself  to  the 
members  of  the  Hoole  District  Council,  and  Mr.  Duck  thinks  that 
it  is  time  the  question  of  the  electric  light  for  Hoole  and  district 
should  be  referred  to  the  Works  Committee,  with  a  recommendation 
that  the  Council  should  themselves  provide  the  electric  lighting  for 
the  district.  The  chairman  of  the  Council  considers  that  tho^ias 
Company  have  a  monstrous  monopoly,  and  that  the  low-tension 
system  of  electric  lighting  could  be  introduced  into  the  district  for 
aboul  £3,500.     The  idea  finds  favour  in  all  directions. 

Lambeth  (London,  S.E.).— At  a  recent  meeting  of  the  Vestry, 
it  was  practically  decided  to  shelvethe  question  of  electric  lighting. 
The  Vestry  have,  however,  now  received  a  letter  from  Mr.  Sydney 
Morse,  on  behalf  of  the  County  of  London  Company,  asking  the 
Vestry  to  appoint  a  committee  to  receive  a  proposal  from  the 
Company  in  relation  to  the  transfer  of  their  electric  lighting  order. 
This  the  Vestry  have  decided  to  do  in  order  that  further  informa- 
tion may  be  obtained  on  the  subject  generally. 

Lei  iires.— Mr.  Hope-Jones  delivered  a  lecture  at  Birkenhead 
on  Wednesday  last  week  on  "  The  Laws  of  Sound  as  Exemplified 
by  the  Phonograph,  the  Telephone,  and  the  Megaphone."  Much 
interest  was  taken  in  the  megaphone,  an  instrument  for  magnifying 
sound,  invented  by  the  lecturer. 

Leeds. — The  Corporation  Tramways  Bill  before  Parliament, 
against  which  petitions  have  been  deposited  by  the  Lancashire 
and  Yorkshire  and  Midland  Railway  Companies,  and  the  York- 
shire Ilouse-to-House  Electricity  Company,  came  before  the  House 
of  Commons'  Committee  on  Standing  Orders  on  Tuesday,  and 
compliance  with  standing  orders  is  to  be  excused  on  the  condition 
that  the  powers  relating  to  the  construction  of  generating  stations 
should  be  struck  out  of  the  Bill. 

Leicester.— On  Tuesday  Mr.  Alderman  Laniard  moved  the 
adoption  of  the  report  of  the  electric  lighting  department.  This  is 
the  first  balance-sheet  presented  by  the  Electric  Lighting  I  >m 
mittee  to  the  Council,  and  Alderman  Lennard  pointed  to  the  fact 
thai  he  was  taken  to  task  on  the  initiation  of  the  scheme  for  his 
sanguine  views  as  to  the  possibility  of  the  scheme  being  rained 
through  without  a  call  upon  the  rates.  There  was,  however,  no 
longer  any  necessity  to  prophesy;  they  has  passed  through  the 
earlj  stages,  and  their  balance  sheel  showed,  after  placing  B130  to 
the  reserve  fund  (which  was  practii  thai  only  the  sin  ill 

loss  of  aboul    E19J   had   been  made  up   to  Christinas  "last.     Tins 
small  sum  they  proposed  to  carry  over  to  tl  count.     They 

had  raised  the  full  amount  of  capital  author!  ed,  vi    .  E42.748,  bul 
up  to  the  pr.-s,. ui  had  only  Bpenl  £18,882,     'I'll.,  gross  profil  on  the 
revenue  am  >unl  was  L'2i'.l.     Their  furl  ace  mnl  had  been  extromi  ly 
low,  as  th.y  had  been  using  what  was  practically  refuse, only  a di 
1    fctcr  tli  in   1 1.  ..  ;us..  which   they'  u,  .1  .•,  i  fuol   in  the 

chemical  department  of  the   ga  works.     The  prici  charged  per  unil 
foi  electric  currenl  was  al   present  6d.,  bul    the  Committee  hoped 

rid   ...   the   pn    en     peat    thej    wo  ild   be 
permission  to  i  ood,  Tradospooplo  woro  realising 

i.  and 

when,  as  they  hop  id,  the  supply  of  cum   i  liable 

themtosupply  the  light  at  II.  per  unit,  Uderman  Lennard  had  no 
doubt  whatever  thai  a  profitable  and  satisfactory  addition  would 
■  ■  to  th,  i  lorj  rtmonts      i  In  Vpril 

1  ' 

Formal 

di  pai  im.  nt.     Compl  linl  was  in  ido  by 

a  member  of  the  <  louncil  thai    profil    «  it    bi  n  the 

ic  li|  hi     Hoi  lid  til  il  this 

I  affeoti  d  iimih  ol  the  sm  iller tradesmi  n  ol  the   ...  n,  and  he 

hoped  thai  the  fitl  in      dopartmenl  would  I     I        thi  r. 

Ulmin  in    I,  in,  ,.:,   n,    reply  to  the  dj  Slowed, 
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stated  that,  with  regard  to  electricity  meters,  the  Committee  were 
only  charging  the  interest  on  the  sum  actually  expended,  and  he 
felt  sure  the  small  charge  would  not  prevent  anyone  taking  the 
current.  The  present  was  hardly  the  timo  to  go  into  the  question 
of  abolishing  the  fittings  department,  and  he  did  not  think  private 
traders  had  any  grievance  in  this  respect, 

Liverpool. — It  is  stated  that  the  negotiations  for  the  purchase 
of  the 'Electric  Supply  Company's  undertaking  are  still  pending, 
as  no  purchase  price  has  yet  been  decided  upon. 

Lowestoft. — The  report  has  been  presented  by  Mr.  T.  W. 
Baker  on  the  subject  of  the  utilisation  of  town  refuse  and  electric 
lighting.  Mr.  Baker  takes  the  initial  cost  of  a  joint  scheme  at 
£10,000;  which  the  Corporation  can  borrow  at  .'ii  per  cent.,  and  from 
the  employment  of  which  sum  he  estimates  a  profit  on  the  fourth 
year's  working.  The  result  of  the  adoption  of  the  scheme  would 
lie  that  the  refuse  disposal  section  of  the  scheme  would  be  costless 
after  a  short  period,  and  that  a  much  better  system  of  street  lighting 
would  result.  The  report  is  to  bo  considered  at  a  future  meeting 
of  the  Town  Council. 

Metric  Weights  and  Measures. — Before  the  Select  Committee 
of  the  House  of  Commons,  presided  over  by  Sir  H.  E.  Roscoe,  Mr. 
Bowson,  C.E.,  Chairman  of  the  New  Decimal  Association,  pointed 
out  the  advantages  of  the  metric  system  of  weights  and  measures, 
compared  with  those  at  present  taught.  He  said  that  the  decimal 
system  was  adopted  by  245,000,000  people,  and  no  country  which 
had  once  adopted  the  metric  system  had  ever  given  it  up.  He  had 
estimated  that  the  teaching  of  this  system  would  save  at  least  a 
year  in  the  life  of  children. 

Newport. — In  reply  ta  a  question  as  to  when  the  electric  light 
supply  would  be  read}',  Mr.  Alderman  Moses,  at  the  last  meeting 
of  the  Town  Council,  said  they  anticipated  that  the  works  would 
completed  in  about  a  month  or  six  weeks,  and  that  the  day  plant, 
providing  for  about  000  lights,  would  be  ready  in  a  few  days  for 
those  who  were  immediately  in  want  of  the  light,  and  for  lighting 
the  Town  Hall. 

Obituary. — Mr.  Crosby  Lockwood,  senior  member  of  the  firm 
of  Messrs.  Crosby  Lockwood  and  Son,  died  at  his  residence  at 
Highbury,  London,  N.,  on  the  4th  inst.,  in  his  68th  year.  Mr. 
Lockwood  was  a  member  of  the  Court  of  the  Stationers'  Company, 
and  was  for  many  years  associated  with  the  publication  of  works 
dealing  with  engineering,  metallurgy,  mining,  and  other  branches 
of  applied  science. 

Perth. — An  action  has  been  raised  in  the  Sheriff's  Court  by 
W.  A.  Bryson,  electrical  engineer,  of  Glasgow,  against  the  Magis- 
trates and  Commissioners  of  Cried",  and  Provost  Adie,  as  an  indi- 
vidual, for  £2G.  os.,  being  fee  and  expenses  for  providing  a  report 
upon  the  Falls  of  Barvick  water  supply  for  the  purposes  of  the 
electric  lighting  of  Crieff. 

Piecework  in  the  Electrical  Department  of  the  Post 
Office.  —  A  resolution  has  been  presented  to  the  Postmaster- 
General  which  was  passed  at  a  recent  delegate  meeting  of  the 
London  Trades'  Council  on  the  subject  of  overtime  in  the  electric 
lighting  department  at  Mount  Pleasant,  London.  The  resolution 
calls  upon  the  Postmaster-General — 

"  To  observe  the  same  conditions  and  customs  in  the  Electric  Lighting 
Department  at  Mount  Pleasant  as  are  observed  in  the  various  shops  in  the 
London  district :  and  abolish  the  present  system  of  piecework  in  existence  at 
the  Instrument  Factory  at  Holloway,  where  it  is  possible  for  a  recognised 
skilled  mechanic  to  earn  the  sum-  of  7s.,  9s.,  and  lis.  for  three  consecutive 
week-'  work." 
The  following  is  an  extract  from  the  Postmaster-General's  reply  : 

"  As  regards  that  part  of  the  resolution  which  recommends  the  abolition 
of  piecework,  since  the  date  on  which  the  resolution  was  carried  the  men 
employed  at  piecework  rates  at  the  Instrument  Factory  have  unanimously 
eda  memorial  asking  that  no  change  may  be  made  in  this  respect." 

Press  Telegrams. — At  the  annual  meeting  of  the  Association  of 
Chambers  of  Commerce,  held  in  London  on  Wednesday,  the  Post- 
master-General stated  that  press  messages  were  despatched  at  a 
loss  of  £'500,000  sterling.  The  arrangement  by  which  this  heavy 
loss  was  incurred  was  contained  in  a  concession  granted  at  the 
time  the  telegraphs  were  taken  over  by  the  State.  With  regard  to 
placing  telegraph  and  telephone  wires  underground,  he  pointed  out 
that  the  latter  system  was  much  more  expensive  than  the  former, 
and  that  wires  laid  underground  were  not  more  than  half  as  durable 
as  those  placed  overhead. 

QttEENSTOWN. — It  has  been  decided  by  the  Town's  Commissioners 
to  defer  theconsiderat  ion  of  the  subject  of  the  cost  of  the  public  light- 
ing of  the  town  until  the  report  of  Mr.  R  Hammond,  to  whom  the 
subject  has  been  referred,  shall  be  before  them.  The  matter  is  to  be 
further  discussed  at  a  special  meeting  of  the  Commissioners.  An 
endeavour  is  to  be  made  to  utilise  for  power  purposes  the  machinery 
erected  at  the  pumping  station. 

Rhondda  Valley. — Mr.  Sydney  F.  Walker,  having  disposed  of 
the  lighting  of  Cardiff,  is  now  turning  his  attention  to  the  supply 
of  electric  current  to  the  Rhondcfa  Valley.     In  a  lengthy  letter  t.<< 


the  SmUl  Wales  Daily  News  Mr.  Walker  gives  his  views  on  the 
subject. 

Rothesay.  The  subscribers  to  the  telephone  in  this  district  aro 
anxious  to  have  trunk  line  communication  with  Glasgow,  but  the 
National  Company  have  intimated  that  their  arrangements  with 
the  Government  prevent  their  establishing  such  trunk  communica- 
tion, and  recommend  the  subscribers  to  approach  the  Postmaster- 
General  on  the  subject. 

Safety  Candle  Fittings. — In  reference  to"a  note  which  appi  ared 
in  our  last  issue  (page  58.S)  on  Safety  Candle  Fittings,  Messis. 
Laing,  Wharton  and  Down  write:— "82a,  New  Bond-street, 
London,  W.,  March  14th —  In  your  issue  of  Friday  last  we 
notice  you  describe  some  electric  candle  fixings  which  are  appa- 
rently new  to  you.  We  should  like  to  take  this  opportunity  of 
correcting  that  assumption,  and  of  informing  you  that  we  have 
now  for  several  years  manufactured  candles,  which  have  not,  only 
all  the  advantages  pointed  out  in  the  candle  you  describe,  but  one 
additional  advantage.  ( )ur  candles  have  rubber  swelling  bases,  so 
that  they  may  fit  sockets  with  considerably  different  diameters. 
They  also  have  a  means  of  holding  the  candle  tube  perfectly 
secure,  and  beyond  this  can  be  drawn  into  two  pieces  quickly,  so 
that  fittings  may  be  dismantled  with  practically  no  expense  when 
they  have  to  be  packed  for  shipment  or  consignment  in  the 
country,  or  else  when  it  is  required  to  pack  them  up  owing  to  the 
family  being  out  of  town.  We  should  be  glad  if  you  would  kindly 
make  a  note  of  this  fact." 

Shoreditch  (London,  E.). — The  Vestry  have  adopted  the  report 
of  the  E'ectric  Lighting  Committee,  which  has  been  for  some  time 
under  discussion,  and  now  propose  that  a  firm  of  consulting 
engineers  be  employed  to  carry  out  the  electric  lighting  and  dust 
destructor  scheme,  plans  and  specifications  for  which  are  to  be 
prepared  by  the  contractors,  the  consulting  engineers  being  paid  a 
commission  of  3  per  cent,  on  the  amount  of  the  tender  accepted, 
as  an  inclusive  remuneration  for  all  work  in  connection  with  tho 
scheme,  for  the  effective  and  successful  execution  of  which  the  said 
consulting  engineers  are  to  be  responsible. 

Southi'Ort. — Acting  on  the  advice  of  Prof.  A.  B.  W.  Kennedy, 
the  Electricity  Committee  of  the  Corporation  recommend  the 
addition  of  40  arc  lamps  for  the  lighting  of  Lord-street  and  the 
Promenade  and  some  of  the  adjacent  thoroughfares  not  now 
lighted  electrically.  After  considering  Prof.  Kennedy's  report,  a 
sub-committee  of  the  Council  visited  Portsmouth  to  inspect  the 
street  lighting  there,  and  were  of  opinion  that  this  was  perfectly 
satisfactory.  The  recommendations  of  the  Committee  have  been 
approved  by  the  Council.  A  question  arose  as  to  the  action  of  the 
Electricity  Committee  in  splitting  up  certain  tenders  after  they  had 
been  referred  back.   It  was  agreed  that  the  practice  was  justifiable. 

St.  Luke's  (London). — The  County  of  London  Company  have 
notified  the  Vestry  of  their  intention  to  at  once  commence  tho 
supply  of  electric  current  in  certain  thoroughfares  within  tho 
Vestry's  district. 

Sunderland. — In  formally  inaugurating  the  town's  electric 
lighting  scheme,  last  week,  the  Mayor  pointed  out  that  71  years 
had  elapsed  since  gas  was  first  used  for  lighting  purposes  in  the 
town.  The  function  passed  off  most  successfully.  In  giving  a 
brief  history  of  the  scheme,  Councillor  Bruce  said  the  matter  first 
came  up  for  discussion  in  1883,  when  the  first  private  company  to 
supply  the  light  was  formed.  Another  was  promoted  in  1800,  but 
the  Corporation  were  able  to  get  the  Orders  obtained  by  both 
companies  revoked.  In  1803  the  Corporation  obtained  their 
Order,  and  the  work  had  proceeded  quietly  since  that  time. 
Prof.  A.  B.  W.  Kennedy  was  called  in,  and  estimated  the  total 
cost  at  £22,000,  and  ultimately  tenders  were  accepted  for  the  sum 
of  £10,358,  which  represented  a  considerable  saving  on  the  esti- 
mate. The  total  cost  of  the  scheme  up  to  the  present,  including 
everything,  had  been  £21,250.  Mr.  C.  S.  V.  Brown,  the  Corpora- 
tion's engineer,  had  superintended  the  whole  of  the  work  to  the 
great  satisfaction  of  the  Council.  Current  equivalent  to  2,350  8-c.p. 
lamps  were  connected,  and  orders  were  in  hand  for  a  large 
additional  number,  so  that  their  total  present  capacity  of  6,000 
8-c.p.  lights  was  already  quite  half  bespoke. 

Telegraph  Wire  and  Apparatus  Export  Trade.  —  February 
has  proved  to  be  one  of  the  quietest  months  experienced  for  some 
time  in  the  export  trade  of  this  country  in  telegraph  wire  and 
apparatus  connected  therewith,  the  exports  having  only  amounted 
to  £9,411,  as  compared  with  £133,118  in  L894.  For  the  first  two 
months  of  the  year  the  exports  are  already  £107,252  behind  thoso 
of  1894— £44,004  against  £151,856. 

Thefts.  — Horace  Radford,  an  electrician  in  the  employ  of  Mr. 
Hughes,  of  Hatton  Garden,  London,  E.C.,  was  last  week  sentenced 
to  six  weeks,  with  hard  labour,  for  robbing  his  employer.  The 
magistrate  described  the  prisoner  as  a  skilled  workman  in  receipt 
of  adequate  remuneration  and  the  case  as  a  very  bad  one. 

An  electrician   named  Otter   was   sent  to  gaol  for  three 

nths   by  the  magistrate  at  Clerkenwell  last  week   for  stealing 

561b,  of  brass  rod,  a  number  oj  batteries,  and  other  articles,  the 
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property  of  the  Ford-Lloyd  Manufacturing  Company,  in  whose 
employ  the  prisoner  was. 

TlLBURY. — The  Parish  Council  for  this  district  have  appointed  a 
committee  to  consider  the  question  of  lighting  the  parish  by  gas  or 
electricity. 

Trans-African  Telegraphs.— The  section  of  telegraph  line 
from  Buluwayo  to  Charter,  a  distance  of  212  miles,  is  now 
complete. 

Walsall. — The  lccal  authorities  of  this  town  have  received  a 
letter  from  the  Walsall  and  District  Tradts'  Council  strongly  con- 
demning their  action  in  giving  a  contract  to  Mr.  Gough,  of  Wolver- 
hampton, for  the  erection  of  the  electricity  station,  "his  tender 
being  only  £22  less  than  the  tender  of  a  Walsall  builder."  The 
recommendations  of  the  General  Purposes  Committee  fortheappoint- 
ment  of  a  resident  electrical  engineer  at  a  salary  of  £150  per 
annum,  the  acquisit:oir  of  three  transformer  stations,  and  the 
making  of  certain  contract?,  so  that  the  Corporation  may  be  in  a 
position  to  supply  electric  current  during  the  coming  autumn,  were 
agreed  to. 

Warsaw,  Poland. — The  electric  lighting  question  is  at  present 
engaging  the  attention  of  the  municipal  authorities  of  this  city. 

Wells— The  Town  Council  have  decided  to  grant  a  concession 
for  the  electric  lighting  of  the  town  to  Mr.  A.  D.  D.  Brown. 
Terms  have  been  arranged  under  which  the  Corporation  can,  if 
they  think  proper,  purchase  the  undertaking  at  a  later  period. 

Weston-super-Mare. — At  the  monthly  meeting  of  the  Urban 
District  Council  on  Wednesday,  a  long  discussion  took  p'ace  upon 
the  recommendation  of  the  Lighting  Committee  in  favour  of  the 
introduction  of  the  electric  light  into  the  town.  The  Chairman  of 
the  Committee,  Councillor  Deverell,  in  moving  the  adoption  of  the 
report,  reviewed  the  action  they  had  already  taken  in  the  matter, 
and  pointed  out  the  benefits  which  would  accrue  to  the  district 
from  the  introduction  of  the  light.  Mr.  Medhurst  (the  consulting 
engineer  to  the  Council)  attended,  and  gave  particulars  of 
his  scheme,  which  includes  the  erection  of  a  refuse  destructor. 
Mr.  Medhurst  offers  to  take  all  the  risks  of  loss  during  the 
first  five  years'  working,  and  as  a  guarantee  offers  to  deposit  £500, 
on  the  understanding,  of  course,  that  any  profits  arising  from  the 
scheme  should  go  to  him.  Councillor  Dublin  moved  that  the 
question  of  introducing  the  electric  light  be  deferred  for  the  pre- 
sent, and  on  a  division  this  was  carried  by  ten  votes  to  five. 

Workshops  Lighting. — Messrs.  Ernest  Scott  and  Mountain, 
Limited,  have  completed  a  considerable  installation  at  the  new 
joiners'  shops  recently  built  by  Messrs.  J.  T.  Thompson  and  Sons, 
at  North  Sands,  Sunderland.  The  arc  lamps  used  in  the  work  are 
<.f  Scott  and  Mountain's  improved  type,  fitted  with  light  flashed 
opal  globes  with  solid  bottoms,  so  that  it  is  impossible  for  sparks 
or  pieces  of  carbon  to  fall  through.  This  is  a  most  important 
matter  in  joiners'  shops,  where  shavings  are  abundant.  18  arc 
lamps  are  used  on  the  ground  floor  of  the  buildings,  and  between 
40 and  50  incandescents  for  the  varnishing  and  adjacent  shops. 

Works  Lighting. — The  extensive  Villiers  Tin-plate  Works  at 
Briton  Ferry  are  now  lighted  by  electricity.  The  Electric  Con- 
ruction  Company's  machine  is  used,  the  fittings  being  supplied 
by  the  Ivlison  Swan  Company. 
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T\<  nam  1  UfitAvn  parentheses  arc  those  of  communicators  of  inventions,  or 
where  to  suffixed. 

February  11,  1895. 
2.999.  'I'm    CoWPBR-l  i  HDH  mi:  (l.nn    i  i.     in. I   S.  '  I 

ii  1  means  to  be 

ent  of   /ini'   from   ii     ore     and   I  he 

"    'ii  i i  othi  i  in' 

3,000.  i  .   \.  i        i       London      Em]  enl    ndai j  bat 

3,002.  i  ■     i '  arc   lamps   for 

photographic  pui  po 
3/,03.  W.  I'.  'I  i     i  i 

"It,  and  .1. 
Bui 
3,006.  W.   I '..   '  London.    1  •    lamps, 

i  .ini,  .ii  \  12,  1895. 
3,055.  IV  Kino,     London,     I 


3,062.  E.  M.  BoYNTuN.  London.  Improvements  in  electric  locomo- 
tives.* 

3,0t6.  E.  Henmquez.  London.  Improvements  in  means  for  preventing 
the  liquid  of  primary  and  secondary  batteries  being  spilt,  and 
for  rendering  it  motionless,  more  especially  during  transport. 

3,076.  H.  H.  Lake.  London.  Improved  combined  telephone  anil  tele- 
graph systems.     (C.  A.  Shea  and  F.  F.  Raymond,  United  States.) 

3,081.  A.  ESSIKOEB  and  W.  Pabrott.  London.  An  improvecf  ventilat- 
ing box  cover  for  electric  lighting  culverts  or  ways,  sewers,  cellars, 
or  other  places  neediug  ventilation. 

3.085.  J.  Jahnsson.     London.     Improvements  in  and  relating  to  electric. 

gas  lighting  devices." 

3.086.  H.    H.    Lake.     London.     Improvements  in  automatic  telegraph 

machines.     (World  Flash  Company,  United  States.)* 

3.087.  If.   H.   Lake.     London.     An  improved  telephone  system.      (C.   A 

Shea  and  F.  F.  Raymond,  United  States.) 
3,095.   G.  W.  Hey  and  A.  E.  Parsons.     London.     Improvements  in  aid 
relating  to  electrical  exchange  systems.* 

February  13, 1895. 
3.125.  C.  Meason  and  T.  FORD.   Birmingham.    Improvements  in  brackets 

for  gas,  oil,  or  electric  light. 
3,134.  F.  W.  H.  Hempel  and  A.  Mabbkeb.     Glasgow.     Improvements  in 

apparatus  for  indicating  or  recording  telephonic  connections.* 
3,172.  A.Coke.     London.     A  method  of  ventilating  the  pipes,  manholeri 

chambers,  &c,  containing  the  wires  conveying  electricity  through 

streets  and  public  ways. 

3.178.  W.  Macpherson.     London.     Improvements  in  and  connected  with 

testing  and  junction   boxes,  manholes,  and  culver. s  for  electric 
light  mains  and  other  purposes  and  in  the  covers  therefor. 

3.179.  J.  Montkith.     Loudon.     Improvements  relating  to  electric  light 

fittings. 
3.183.   L.  W acker.    London.    Process  for  the  production  of  concentrated 

sulphuric  acid  by  means  of  electrolysis. 
February  14,  189?. 
3,226.  F.  E.  Adams.     Bolton.     An  apparatus  for  steering  steamships  and 

other  vessels  automatically   by   the   aid   of   electricity  and    the 

mariners'  compass. 
3,228.  J.  Frick.     London.     Improvements  in  the   ventilation  and  com- 
bined electrical  and  chemical  purification   of  the  atmosphere  in 

open  and  closed  spaces. 
3,233.  T.    E.   Walter.      London.      A  combination   electric    lamp  and 

lattery. 
3,250.  V.  de  Spbuner-Mertz  and  J.  Koch.     London.     Improvements  in 

globes  for  electric  glow  lamps. 

February  15,  1895. 
3,331.  F.  W.   Dickinson.     London.     Improvements   in   or  relating   to 

electric  arc  lamps. 
3,336.  W.    ACROYD,    W.    BEST,  and  J.  Peel.     London.     Improvements  in 
or   connected    with   apparatus   for   electrically   lighting   miners' 
safety  lamps. 
3,358.  11.  Whbless.     London.    Improvements  in  electric  railway  systems. 
(Date  applied  for  under  Patents,  &c,  Act.  1883.  Sec  103.  Decem- 
ber 3,  1894,  being  date  of  application  in  Tinted  States.)' 
February  16,  1895. 
—       E.  Gbahame.      London.      Improvements  in  electrical  indicators 
applicable  for  various  purpose.-. 

February  20,  1895. 

22,965a.  W.  P.  Thompson.     Liver] I.     Improvements  in  the  method  of 

and  apparatus  for  electricallj  heating  metal  or  other  conducting 
bodies.     (C.    L.   Coffin,   United    States.)     [Date   claimed  under 
Patents  Hide  19,  November  27,  1891.]* 
1. 1  mini  18,  1895. 
3,458.  J.   B.   Barton.     London.     Improvements  in  and  connected  with 

arc  lamp-.     [W.  Jaudus,  United  Si 
3,511.  .1.  W.  Courtis,  F.  P.  Sibley,  and  C.  Dallimorb.    London.    An 
improved  method  of  ''lech  ically  signalling  upon  railways. 

3,51?.  .1.  W.  Courtis,  F.  P.  Sibley,  and  C.  Dallimorb.      1 don.     An 

appafatu    I  n  electiicallj  communicating  from  a  lire  engine  to  a 
fireman  in  charge  of  hose  ou  building. 
February  19,  1895. 
3.531.  L.  Kamm.     London,     Improved  telegraphic  type-writer, 
3,548.  \V.  F.o'.i .     London.     Improved  electric  switch. 

3,573.  N.i    L mi     London.    Improvements  in  telephonic  apparatus.* 

3,582.  H.  Reason.     Brighton.     Improvemenl     in  casing     foi   electricity 

condui  tot 
3.593.  W.  B.  Shaw,     London,      Improved  wiredraw  vice  and  key,  par 
-  i  intended  for  ind  telephone  wire  line 

work, 

Liverpool      Improvi  meats  in  or 
relal  ing  to  de\  ices  applicable  foi  i  let  I  •  u  ally  lighting  pipes,  cigars. 
i   .  ,i  the  iiko. 

3,622.  W,    I'.,  w  M London,      Improvements  in  electric  dental 

engini 
3,625.  i  .  '  o  1 1  i:i  i  .%    oid  E,  Bailey,     Loudon,     An  iun 

for  ils  with    iluminiutn  nr  aluminium 

dl.n 


THE  ELECTRICIAN,  MARCH  15,  1895. 


627 


February  20,  1895. 

3.632.  A.  K.  Cook.     Birmingham.     Improvements  in  appliances  for 

polishing  and  finishing  after  electro  plating. 

3.633.  T.  Pabkbr,  .1.  H.  Woodward,  and  E.  s.  (1.  Rees.  Wolverhampton. 

Improvement*  in  or  connected  with  the  distribution  of  electricity 
3,662.  J.    K.  Scott.    Newcastlo-ou-Tyne.     Improvements   in   electrical 

f.illtacl  -    for    Inl-pCcl'il'S. 

3,679.  T.  S.  Foster.  London.  Improvements  in  tlie  construction  of 
electric  are  lamps. 

3,685.  W.  S.  Bout  and  «'.  R.  Boult.  London.  Improvements  in  or 
relating  to  electric  traction. 

3,693.  J.  F.  W.  Morris  and  G.  Mdmford.  London.  New  and  improved 
electric  lock  ami  system  of  electric  locking  for  the  purpose  of 
securing  additional  safety  ill  railway  signalling. 

3,701.  W.  C.  Bersey.  I.  ndon.  Improvements  in  the  electrical  driving- 
gear  for  vehicles. 

February  21,  1895. 

3,770.  J.  GRAHAM  and  H.  Chapman.  London.  Improvements  in  or 
connected  with  the  filaments  of  incandescent  electric  lamps. 

3,779.  A.  Albrbcht.  London.  Improvements  in  economising  apparatus 
for  the  carbons  of  electric  lamps.* 

3,788.  15.  Lebrun.  London.  Improvements  in  electric  locomotives 
chiefly  designed  for  use  in  mines. 

SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  now  be  obtained  at  the  uniform  price  of 
8d.  each. 

1894. 
207.  De  FerraSTI.     Electrical  transformers. 
1,903.  Win. i. it.     Secondary  battery  electrodes. 
2.137.  Cardoso  f.  Bastos.      Electric    time,    alarm,    and    synchronising 

apparatus. 
2,493.  Randell.     Electric  lamp  holders. 
2,730.  Grant.     Protector  for  electric  cables. 
6,888.  Ihrat.     (Socictc  Anonyme  pour  la  Transmission  de  la  Force  par 

l'EIectricite.)     Telegraphic  and  telephonic  apparatus. 
7,C54.  Cldbbe  and  SoOTHEY.      Electrically  propelled  vehicles. 
7,853.  Thoms  and  Borgum.     Electro-deposition  of  metals. 
8,011.  Jehl  and  Von  Hardtmdth.     Arc  lamps. 
18,480.  Jaskev  and  Else.     Electrical  gas  lighters. 
20,330.  Vago.     Electromagnetic  motor. 
24,564.  Hevs  (Hbilmanw).     Electro-locomotives. 
24,583.  Whittingham.     Electric  car  heaters. 
25,076.  Boult  (Spiro).     Telegraphic  transmitters. 
1895. 
56.  Siemens  Bros,  and  Co.,  Limited  (Siemens  and  Ilalske).    Electrical 
cut-out. 
157.  Jensen  (Jacobsen).     Telephone  call  stations. 
348.  Close.     Electric  current  rectifiers. 
462.  Levy.     Photographic  diaphragms. 
497.   Love.     Electric  railways. 


COMPANIES'    MEETINGS    AND    REPORTS. 


Hove  Electric  Lighting  Company  (Limited). 

The  third  annual  general  meeting  of  the  members  of  this  Company  was 
held  at  the  City  Terminus  Hotel,  Cannon-street,  on  Tuesday,  under  the 
presidency  of  Colonel  II.  Wood,  C.B. 

The  SECRETARY  (Mr.  Francis  R.  Reeves)  having  read  the  notice  calling 
the  meeting, 

The  CHAIRMAN  proposed  the  adoption  of  the  report  and  accounts  for 
the  year  ended  December  31,  1894.  lie  said  :  Before  formally  asking  you 
to  pass  this  resolution,  I  will  just  make  a  few  remarks  about  the  state  of 
the  Company.  In  the  first  place  we  may  all  congratulate  ourselves  ou  the 
satisfactory  progress  it  has  made  during  the  past  year.  The  fact  that  the 
number  of  lamps  connected  with  the  Company  s  system  has  increased 
'luring  the  year  by  nearly  10,000,  is  a  very  satisfactory  evidence  of 
the  appreciation  by  the  residents  of  Hove  of  the  work  carried  out 
by  the  Company.  Auother  matter  for  congratulation  is  the  fact 
that  the  machinery,  the  accumulators,  and  the  mains,  supplied  by 
Messrs.  Crompton  and  Co.  under  their  contract,  have  proved  so 
very  good  that  the  work  of  supplying  electricity  at  Hove  has  been 
carried  out  during  the  year  without  the  slightest  difficulty  or  hitch  ; 
and  the  Directors  congratulate  themselves  upon  having  had  such  a  reliable 
tirm  of  contractors  to  carry  out  their  work.  The  lighting  station  is  now 
almost  complete,  with  the  exception  of  some  minor  details,  and  already  the 
Directors  have  had  to  exceed  the  original  contract  by  more  than  £7,000 
for  mains  alone  to  meet  the  demands  of  intending  consumers.  Beyond  this, 
additional  machinery  has  had  to  be  placed  in  tliet  lompany's  station  for  the 
purpose  of  generating  the  electricity,  and  these  additions  will,  no  doubt, 
have  to  be  further  supplemented  by  other  machinery  during  the  current 
year.  The  sale  of  current  to  the  consumers  has  increased  during  the  past 
year  from  £1,265  in  1893  to  £3,508,  and  as  the  major  portion  of  the  lights 
now  cotinectel  with  the  system  were  only  coupled  up  late  in  the  year,  the 


l  .•■  eipl     for  the  present  year  will  doubtless  be  again  considerably  in 

As  an  evidenoe  oi   this   fact,  it    may   be   mentioned    thai    the  Direct™ 

keep  a  careful  record  of  the  operations  of  the  Company  week  bj  wei  I    I 

make  an  climate  of  the  weekly  profits  as  closely  as"  it,  is  possible  to  do, 
and  already  during  the  current  year  there  is  an  increase  of  £654  ovei  the 
profit  earned  in  the  corresponding  period  of  L894,  the  nel  profil  to  dat 
amounting  to  £763.  Consequently  il  is  evident  thai  the  revenue  for  the 
present  year  bids  fair  to  be  in  every  way  even  more  satisfactor]  than  the 
last.  Tin'  profits  for  last  year  would,  no  doubt,  have  been  even  larger 
than  they  are  had  it,  not  been  for  the  fact  that  the  Company  was  nol  able 
to  press  forward  the  completion  of  the  permanent  station  as  rapidly  as  they 
desired  owing  to  want  oi  funds,  and  in  consequence,  until  the  present 
moment,  the  Company  bad  had  to  meet  the  pressure  of  the 
during  the  past  winter  by  working  what  aic  practically  two  I 
namely,  part  of  the  machinery  in  the  permanent  station  and  part  in  the 
temporary  station  —  the  ett'ect  of  which  is  considerably  to  increase 
the  cost  of  production,  and,  therefore,  to  reduce  the  profits.  This 
state  of  things,  however,  will  now  cease.  The  temporary  station  will 
be  dismantled,  and  the  surplus  machinery  sold  in  reduction  of  capital 
expenditure,  and  the  work  of  the  staff  engaged  in  the  production  of  elei 
tricity  will  be  more  economically  carried  out  iu  one  building.  This  alone 
will  represent  a  substantial  saving.  There  is  another  matter  of  economy 
which  the  Directors  have  deciding  upon  effecting,  and  that  is  doing  away 
with  the  local  office,  which  was  opened  at  79,  Western-roacl  during  the 
erection  of  the  permanent  station,  and  dispensing  with  the  services  of  the 
separate  local  secretary.  It  has  been  decided  by  the  Directors  to  appoint 
Mr.  Smith,  the  gentleman  who  has  had  charge  of  the  station  from  the 
commencement,  the  Company's  resident  engineer,  and  under  him  an 
efficient  staff' of  clerical  and  other  assistants  through  whom  the  local  work 
of  the  Company  will  be  carried  on.  The  saving  in  rent  and  salaries  by  this 
change  is  expected  to  be  not  less  than  £150  per  annum.  The  Director- have 
thought  it  would  be  a  matter  of  interest  to  the  shareholders  to  see  in  the 
revenue  account  the  corresponding  figures  for  the  previous  year,  in  older 
that  they  may  compare  them  for  themselves  and  judge  of  the  stead]  pro 
gress  of  the  Company.  In  dealing  with  the  net  profit  available  for  division, 
£680,  it  will  be  observed  that  the  Directors  propose  to  write  off  £75  from 
the  suspense  account.  At  first  sight  it  may  be  considered  that  this  is 
rather  a  small  amount  to  write  off'  a  total  preliminary  expenses  suspense 
account  of  £1,456,  butfthe  Directors  have  it  in  contemplation  to  write  this 
amount  off  more  quickly  in  the  future  if  the  results  of  the  working  eon 
tinue  satisfactory,  as  they  have  no  doubt  they  will.  Even,  however,  if 
the  rate  of  writing  off  in  the  past  year  be  maintained,  the  Directors  will 
succeed  in  wiping  out  this  amount  entirely  by  the  time  the  local  authority 
at  Hove  will  be  in  a  position  to  purchase  the  undertaking.  It  will  be 
remembered  that  the  terms  on  which  the  Commissioners — or,  rather,  the 
District  Council  of  Hove,  as  they  are  now  called — can  purchase  the  Com- 
pany's business  are  that  they  can  obtain  the  property  and  undertaking  of 
the  Company  by  repaying  to  the  Company  the  actual  capital  expendi- 
ture, plus  a  cumulative  dividend  at  the  rate  of  7  per  cent,  per  annum, 
after  deducting  any  amount  paid  to  the  shareholders  by  way  of  divi- 
dend. Thus,  if  the  Directors,  in  the  20  years,  by  writing  oft' 5  per  cent, 
per  annum  from  the  suspense  account,  have  wiped  out  the  whole  account. 
the  balance  remaining  ou  capital  account  will  be  the  sum  payable  to  the 
Company,  should  the  Local  Authority  elect  to  purchase,  and  the  Directors 
feel  that  the  course  they  are  adoptiog  in  this  respect  will  meet  with  the 
approval  of  the  shareholders.  With  reference  to  the  dividend,  if  the  busi- 
ness of  the  Company  was  of  a  doubtful  and  changing  character,  the 
Directors  would  have  had  some  hesitation  in  recommending  the  payment 
of  a  dividend  so  early  in  the  Company's  existence  ;  but,  seeing  that  the 
business  of  the  Company  consists  in  the  supply  of  a  commodity  which 
has  now  become  almost  a  necessity  of  everyday  existence,  and  that, 
consequently,  the  growth  of  the  revenue  is  practically  assured  in  the 
future,  they  have  no  hesitation  in  recommending  the  proposed  dividend. 
It  will  be  observed  in  the  statement  of  accounts  that  the  Directors  have 
borrowed  £10,000  temporarily  from  the  Company's  bankers,  an  amount 
which  they  now  desire  to  pay  off.  It  is  with  this  object  they  have 
offered  the  members  the  opportunity  of  subscribing  for  the  remaining 
shares  of  the  Company,  and  any  balance  will  probably  be  offered  to 
the  public  at  a  premium,  which  the  Directors  think  they  are  justified 
in  asking,  looking  at  the  established  and  sure  position  which  the 
Company  has  attained.  The  Directors  prefer  to  raise  the  money 
by  the  issue  of  shares,  as  they  are  desirous  of  seeing  the  share  account 
closed,  and  reserving  for  a  future  issue,  if  necessary,  the  remaining  deben- 
tures to  meet  the  expenditure  on  extension  works.  There  is  one  matter 
as  to  which  the  Directors  feel  bound  to  express  their  disappointment. 
They  had  hoped  long  before  this  that  the  Commissioners  of  Hove  would 
have  decided  to  go  in  for  a  large  amount  of  public  lighting  ;  but  although 
they  have  put  four  lamps  in  Western-road  and  Church  road,  they  have 
not  yet  decided  what  they  will  do  with  regard  to  a  general  adoption  of 
electric  lighting  for  the  public  streets.  The  matter  is  under  consideration 
by  a  Committee,  and  the  Board  hope,  when  next  they  have  the  pleasure 
of  meeting  the  shareholders,  that  they  may  be  able  to  announce  that 
a  contract  for  a  large  number  of  public  lights  has  becu  made.  It 
will  be  readily  understood  that,  as  the  demand  for  current  in 
the  cost  to  the  Company  decreases,  because  there  is  little  or  no  altei 
in  the  fixed  charges  of  the  Company,  the  only  addition 
cost  of  fuel,  kc.  There  is  one  matter  about  which  the  shareholders  may 
expect  something  to  be  said,  and  that  is  with  reference  to  the  accidents  which 
have  been  reported  iu  the  public  press  as  having  occurred  in  the  mains  of 
other  companies  in  London  and  elsewhere  by  explosi  in  in  in  [uence 
of  accumulations  of  gas  in  the  main".    This  matter  has  given  the  I  lirectors 

uixiety,  as  in  consequence  of   the  recent  severe   weather,  sever,  I   of 

the  pipes  of  the  Brighton  and  lime  Gas  Company  have  proved  defective. 
and  in  some  cases  very  large  quantities  of  gas  have  found  their  way  into 
the  culverts  of  this  Company.      It  will  be  easily  underst I  that  the 
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1m<  not  only,  by  disturbing  the  roads,  broken  some  oE  the  gas  company's 
mains,  bul  has  also  disturbed  the  cover  stones  of  the  culverts,  and  allowed 
a  ?pace  For  the  gas  t  i  enter.  The  Directors  have  pleasure  in  assuring  the 
sh  ireholders  that  they  have  reason  to  believe  there  is  no  danger  of  an  explo- 
sion occurring  in  this  Company's  culverts,  Brat,  by  reason  of  the  fact  that  the 
box  covers  are  lifted  and  careful  examination  made  for  any  traces  of  gas,  and 
further,  that  as  the  gas  cannot  be  ignited  without  a  spark,  the  possibility  of 
a  spark  occurring  in  the  Comp  my's  mains  is  an  extremely  remote  one,  inas- 
muchas  the  system  adopted  by  the  Company  enablesthe  main-  and  insulators 
be  carefully  examined  and  the  latter  cleaned  from  time  to  time  to  pre- 
vent any  formation  of  salts  on  their  surface,  thus  rendering  it  practically 
an  impossibility  for  a  short  circuit  to  occur.  It  is  also  a  fact  that  up  to 
the  present  time  no  such  accident  has  occurred  in  any  mains  laid  on 
Messrs.  Crompton  and  Co.'s  system  of  hare  copper  in  culverts.  This  if 
-urch  ;i  rea-Miring  fact  for  the  shareholders. 

Mr.  CARLETON  1'.  TUFNELL  seconded  the  motion. 

A  brief  discussion  followed,  and  in  answer  to  Mr.  Cooper  and  Mr. 
Price, 

The  CHAIRMAN  stated  that  258  of  the  remaining  shares  of  the  Com- 
pany had  so  far  been  applied  for.  Some  complaints  had  been  made  as  to 
the  cost  of  the  current  :  but  the  people  of  Hove  were  economic  in  its  use, 
and  the  cost  had  not  come  out  very  high  compared  with  other  placi  -. 

The  SECRETARY  :   Excepting  Brighton. 

The  CHAIRMAN,  continuing,  remarked  that  the  larger  the  demand  for 
electricity  in  Hove  the  cheaper  it  would  become,  and  they  were  at  present 
at  a  disadvantage  in  this  respect  compared  with  some  other  places. 

The  resolution  was  then  unanimously  carried. 

(hi  the  motion  of  the  CHAIRMAN,  seconded  by  Mr.  HAROLD  A. 
HOA  RE,  a  dividend  at  the  rate  of  3  per  cent,  per  annum  was  declared  for 
the  year  ended  December  31st  last. 

The  retiring  Director,  Mr.  Hoare,  was  re-appointed,  and  Mr.  Robert 
Payne,  P.C.A.,  was  elected  auditor  for  the  ensuing  year. 

A  vote  of  thanks  to  the  Chairman  was  then  passed,  and,  in  reply. 

The  CHAIRMAN  expressed  his  acknowledgments  to  the  Secretary  for 
giving  him  such  information  as  had  made  him  au  fait  in  the  Company's 
affairs,  and  had  enabled  him  to  make  the  clear  statement  which  he  had 
presented  to  the  meeting  regarding  the  position  they  were  in. 


Birmingham  Electric  Supply  Company 
(Limited). 

The  annual  meeting  of  the  shareholders  of  this  Company  was  held  on 
Thursday  at  the  offices  of  the  Company,  Dale-end,  Birmingham,  Mr. 
Henry  Buckley  presiding. 

The  CHAIRMAN,  in  moving  the  adoption  of  the  report  (an  abstract  of 
which  appears  below),  said  he  was  confident  it  would  meet  with  the  general 
approval  of  the  shareholders.  Dining  the  last  year  there  had  been  an 
eof  about  20  per  cent,  in  the  output  of  current,  but,  what  was  still 
better,  there  had  been  an  increase  in  the  number  of  consumers  of  about 
28  per  cent.  It  was  true  their  average  price  per  unit  was  not  so  large  as 
in  the  previous  year,  but  that  was  partly  due  to  the  fart  that  motor-  wore 
now  beginning  to  be  used.  The  Directors  Imped  that  each  year  would  see 
a  i  onsiderable  increase  in  the  number  of  motors  ;  indeed,  he  was  satisfied 
it,  would  be  so,  especially  when  they  were  able  to  supply  the  jewellers' 
,u  i!  in,  for  where  only  }n.r.  or  Jh.P.  was  needed  it  was  impossible  to  get 
anything  more  convenient  or  economical  than  electric  motors.  It 
would  l.e  seen  from    the  accounts    that    the   Company   hail  amply  earned, 

and  more  than  ear I.  the  dividend  recommended  in  the  report.     As  to 

tic  ii  proposal  to  carry  forward  £1,001.  lis. 9d.  to  next  year's  account,  the 
Directors  fell  that  such  a  course  would  add  materially  to  the  stability  of 
tic-  Compiny.  They  would,  moreover,  be  undertaking  a  considerable 
capital  expenditure  in  the  ensuing  year,  which  in  a  great  measure  would 
not  be  earning  anything.  The  .lid  not  want  to  pay  a  decreased  dividend 
next  year,  and  he  wa  atisfied  that  under  the  arrangement  proposed  they 
would  he  able  to  maintain  the  same  dividend,  or  possibly  to  declare  au 
increa  ed  one.   ti,,   i  Erectors  had  made  up  their  minds  to  reduce  the  price 

I n  'one,    almost  immediately  from  8d.  and  6d.  to  7d.  and  5d.  per  unit. 

being  of  opinion  that  the  increased  demand  which  would  result  would  more 

thanmakeg I  the  diminution  of  profit   per  unit.     Since  the  last  annual 

meeting  they  had  obtained  fr Parliament  power   to  enter  the  jewellers' 

quarter,  and  an  area  at  Edgbaston.  They  had  acquired  the  iti  necc  ary 
for  laying  down  di  tributing  centre     in    Newhall    treet  and  near  the  Ivy 

Bu  h    I  il  ;ba  'on.   hut    thej  l  ufficionl  ro al    the  e  :i  ting 

generating  worl     to     uppbj  the  demand  during  the  next   three  or  four 

1 1  was  the  in iei, 1 1  ■  ,  ol  the  Direi  toi    to  ihortly  call  up  the  unpaid 

capital  '£2;  on  the  10,000  shares,  in  order  to  deal  with   the  extension  of 

bu  ine  1 1  v.  hen  t  he  nee,     ,'     o     ■      i  i,,    Directoi    n mended  that  the 

ipil  'i  ol   the  C panj         h    reased   from  £100,000  to  £200,000.     The 

concern  was  never  in  i lei    oi    more  p in     i  mdition   than   at 

•   i 

The  report  h  i  ipted, 

The  ill  URMAN,  in  proposing 

"  Tlutt  the  capital- of  the  Company  bi  ctl  ded,  into 

',,,,',    oj    •  i  m  ;  |  making  tht  total  dca\ 

before  any  of  tl i     i     iei     i      of  the 

h  ireholdet      fiould  be  i  ailed. 

The  re  oluti  n  was  then  agreed  U    and  Mr.  O.  S    \  Mr.  O.  H. 

John  tone,  t  he  rot  il  ing  Directoi      ind  Vti     t     Shar]     I'ai  md  Co.,  the 

auditoi        ■   i   ro-elpcted    md  I  lie  meel  in    i  oi  mill 

The  annual  report   ihowod  that    the  amount   of  net   pi         i       u 

bal  in,  e  of  £409. 12     I     u  [lit   foi  «  ml  fi last  yeoi    nm    £6  609    i    6d 


The  Director-:  recommended  the  paymenl  of  a  dividend  ol  'I  pei  cent  . 
absorbing  £2,754.  18s.  6d.,  placing  i.d.602.  15s.  3d,  to  the  credil  of  the 
depreciation  roserve  fund,  a  further  sum  of  £250  to  the  general  reserve 
fun, I,  and  carrying  forward  the  balance  ol  £1,001.  lis.  9d.  to  next  year's 
account,  'in  making  that  appropriation  the  total  of  depreciation,  general 
reserve,  and  undivided  profits  amounted  to  £6,864.  0s.  8d. 


W.  T.  Henley s  Telegraph  Works  Company 
(Limited). 

The  following  report  of  the  Directors  of  this  Company  is  issued,  ami 
will  be  presented  to  the  shareholders  at  the  ordinary  general  meeting,  to 
be  held  at  the  Company's  offices,  Martin's-lane,  Cannon  street.  London, 
E.C.,  on  Friday  next,  the  22nd  inst,,  at  12:30  o'clock  :— 

The  accounts  show  a  net  profit  of  £16,465.  13s.  lid.,  and,  after  payment 
of  interest  and  income-tax,  making  allowance  for  depreciation  of  plant,  and 
the  expenses  of  issuing  the  Four  and  a- Half  per  ( lent.  Mortgage  Debenture 
Stock,  there  remains  £11,819.  8s.  3d.,  added  to  £5,187.  14s.  2d.  brought 
forward  from  last  year.  Deducting  £1,050,  the  half-year's  dividend  on 
Preference  shares  paid  in  October  last,  there  remains  a  balance  of 
£15,957.  2s.  5d.  £2,180.  9s.  2d.  has  been  added  to  the  reserve  fund,  and 
the  Directors  propose  the  payment  of  a  further  half-year's  dividend 
on  the  Preference  shares  at  the  rate  of  7  per  cent,  per  annum, 
and  a  dividend  for  the  year  at  the  rate  of  6  per  cent.,  free  of 
income-tax,  on  the  Ordinary  shares,  these  payments  together  absorbing 
£5,152.  4s.  ;  £8,624.  9s.  3d.  is  thus  carried  forward.  In  the  month 
of  August  last,  au  issue  was  made  of  £50X00  Four  and  a-Half 
per  Cent.  Mortgage  Debenture  Stock.  The  whole  amount  has  been 
issued,  and  the  proceeds  applied  to  paying  off  all  existing  mortgages  and 
debentures,  and  to  providing  additional  buildings,  plant  and  working 
capital.  All  expenses  in  connection  with  the  issue  of  this  new  stock  have 
lieen  charged  against  the  revenue  of  the  year.  The  Company  has  not  had 
during  the  year  a  single  large  contract  for  submarine  cables,  hut  the  large 
iie  lease  in  its  general  business  has  enabled  a  dividend  to  be  paid  of  6  per 
cent.,  instead  of  5  per  cent,  as  heretofore.  The  Directors  heartily  con- 
gratulate the  shareholders  on  this  result,  and  on  the  general  satisfactory 
position  of  the  Com], any. 

The  retiriug  Directors  are  Mr.  U.J.  Jenkins,  C.K..  and  the  Hon.  Randolph 
Stewart,  who  seek  re-election,  as  do  the  auditors,  Messrs.  Ball,  Baker, 
I  iced,  I  Vanish  and   Co. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 


[la  addition  to  the  information  given  under  this  heading,  detailed  par- 
tiruhirs  of  many  of  the  Companies  whott  returns  appear  below  will 
be  found  in  "The  Electrician"  ELECTRICAL  TRADES'  DIRECTOR!  and 
Handbook,  1895,  page-    <C         ,  <fcc.  <fcc.] 

BENTLEY  AND  JACKSON  (LIMITED;.— This  Company  whs  registered  on 
March  1st  with  a  capital  of  £40X00  divided  int..  900  Preference,  450 
Ordinary-Preference,  and  2,650  Ordinary  shares,  of  £10  each,  to  acquire 
the  business  of  Pentley  and  Jackson  at  the  Lodge  Hank  Works,  Lord-street. 
Bury,  Lanes.,  and  to  carry  on  the  business  of  founders,  engineers,  metal 
workers   tool  makers,  fee. 

SIR  JAMES  FARMER  AND  SONS  LIMITED).  -This  Company  was  regis- 
tered on  March  1st  with  a  capital  of  £15.000,  in  £50  shares,  to  acquire  the 
whole  oi-  part  of  the  undertaking  "f  Sir  .lames  Farmer  and  Sons  (Limited), 
engineers,  of  Salford,  and  to  carry  on  the  business  of  mechanical  engineers. 
l,,ol  makers,  boiler  makers,  brOBsfounders,  &C. 

INCANDESCER  LIMITED'.— This  Company  has  been  registered  with  a 
capital  of  t'4.000,  in  £1  shares,  to  entei  into  agreements  with  Messrs, 
Francis  II.  Medhursl  and  D.  C.  Defries,  and  to  carrj  on  the  hnsinoss  of 
manufacturers  of  and  dealers  in  the  "patent  incandescer,"  &c. 

IRWELL  RUBBER  COMPANY   LIMITED.     This  Company  was  re 
on  March  2nd  with  a  capital  of   t'30,000,  in  £10  shares,  to  acquire  and 
carry  on  the  business  ,.f  india-rubber  u-oo.ls  manufacturer  carried  on  by 
Isidor    Frankenburg  at  (he  Irwell   Rubber   Works,    Mill-street,    Salford, 
Manchester. 

MAY'S  METALS  SEPARATING  SYNDICATE  LIMITED).  -This  CompailJ 
was  registered  on  March  2nd,  with  a  capital  of  £20.000,  in  £100  shares,  t,. 

enter  into  ;,,i  agree nt   wiili  -l.    \.   May  for  the  acquisition  of   certain 

patent    relating  to  the  separation  and  refining  of  metals,  and  to  carrj  on 

the  busine     ol  hanical  engi i  >,  machinery,  and  t""l  makers,   metal 

workers,  boiler  makers,  machinists,  &c. 

NISBET  AND  CO.  (LIMITED).— This  Company  lias  i a  registered  with 

itat  of  £1,000,  in  600  Preference  and  400  Ordinary  share    ol  El  each 
to  i  irry  on  the  bu  inei    ol  desi  ning   building,  Belling,  repairing,  housing, 

letting  out   on  hue.  and    elling  o nun.  boats,  yachts, 

l ,,  nn,  he  ,  jee,  and  all  appliance)  connected  therewith,  and  ol  manufacturing 
oi,t  fitting   up  nrachinerj  to  produce  motive  power  of  any  kind  for  any 
form  of  launch  or  yacht,  electric  or  otherwise,  and  of  prod 
mi    upplyin      ii  l'  mot c "  powei . 


ARC  ACCUMULATOR  COMPANY  (LIMITED).     The  animal  return 

undertaking    made  up  to   l' mbei    ?th    hi     been    Bled,     'the  nominal 

capital  of  £1.000,  in  £1  share  .  has  hen  talc,   up,  and  993  h 

in, i  ,    tutu  ]  o,i     Nothing  ii '    bei  n  p  "J  an  the  n  even  shares. 
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ASSOCIATION  FOR  THE  PROTECTION        OF  TELEPHONE  SUBSCRIBERS 

itlMlTEDV     A  letter  lias  been  received  bj  the  Regi  trai   of  Joinl  Stock 

uiies    i"  the  effect    thai    this    Association   never   had   directors   or 

1  .     iid   is  prac 11]  ivouud  up.     The   Association   was  registered 

with  :i  err.  -it  lloiirish  nt  1 1-1 1 1 1  |  ii  i  •  mm  "Mi"  !    "  -    I  limit  c.l 

h  of  whom  were  liable 
i  the  event  of  windic  ts  were  "  to  assist  and  proteel 

in  the  United   Kingdom,  and  in  particular  tl 
hbourhood,  and  to  consider  all  questions  connected 
with   telephonic   communication."      A-    was    generally   anticipated,   the 
-  never  taken  seriously,  either  by  telephone  subscribers  or 
lie,  and  was  laughed  <>ut  of  existence  by  the  National  Company. 
CAPSULE  BATTERY  COMPANY    (LIMITED).     Tin-   statutory   return  of 
1  lit    I  lompany,  made  u]>  to  February  6lh,  has  just  been"  filed  :  3.157  shares 
ken  up  out  of  a  nominal  capital  of  £50,000  in  £]  shares,  ind 
the  full  amount  per  share  lias  been  called. 

CARBON  SYNDICATE  (LIMITED ).—  Tin-  statutory  return  of  this  Com- 
pany, made  up  to  February  2nd,  and  just  filed,  shows  that  2,064  Bhares 
have  been  subscribed  for  and  allotted,  out  of  a  capital  of  £100,000,  divided 
into  25.0C0  Preference  and  75,000  Ordinary  shares  of  £1  each,  resulting 
from  a  call  of  10s.  on  each  share. 

CHARING  CROSS  AND  STRAND  ELECTRICITY  SUPPLY  CORPORATION 
(IIM1TED  .  The  annua]  return  of  this  Company,  made  up  to  March  7th 
and  just  filed,  shows  that  out  of  a  nominal  capital  of  £950.000.  in  £5 
shares,  30,000  shares  have  been  taken  up.  Several  important  changes  in 
the  holdings  have  taken  place  during  the  year,  and  Messrs.  A.  ami  S. 
Gatti,  who  last  year  held  9,284  shares,  are  now  credited  with  18,817. 

CUBA  SUBMARINE  TELEGRAPH  COMPANY  (LIMITED'  -The  annual 
return  of  this  Company,  made  up  to  February  7th,  was  filed  on  March 
7th.  The  whole  capital  of  £220,000,  in  £10  shares,  has  been  taken  up, 
and  paid  in  full. 

EASTERN  TELEGRAPH  COMPANY  (LIMITED).— The  annual  return  of 
tnpany,  made  up  to  February  7th,  has  been  filed.     The  capital  is 
£1.700,000,  divided  into  400,000  Ordinary  and  70.000  Preference 
each  of  £10.     469,9:13  of  these  have  been  subscribed  for  and  allotted,  and 
the  whole  amount  railed  and  paid. 

ELMORES  GERMAN  AND  AUSTRO  HUNGARIAN  METAL  COMPANY 
LIMITED). — The  annual  return  of  this  Company,  made  up  to  Januarv  2nd, 
hi-  been  filed.  The  nominal  capital  is  £250,000,  divided  into  75,000 
Ordinary  and  50,000  Preference  shares  of  £2  each.  74,218  of  the  former 
and  13,580  of  the  latter  have  been  taken  up.  and  the  full  amount  called. 
£146,086  has  been  paid  with  respect  of  the  Ordinary  shares,  leaving 
£1.350  unpaid,  while  £25,105.  Is.  has  been  paid  on  the  Preference. 
£612.  10s.  lias   been    paid  on  782  forfeited  Ordinary  shares. 

IRISH  HOUSE-TO  HOUSE  ELECTRICITY  COMPANY  (LIMITED).— This 
v  has  held  no  meetings  during  the  years  1892. 1893,  and  1894,  and 
no  business  has  been  transacted,  but  as  it  is  desired  that  the  name  should 
be  kept  on  the  register,  returns  for  those  years  were  filed  on  January  7th. 
when  1C0  Founders'  and  527  Ordinary  shares  out  of  a  capital  of  £100,000, 
in  £5  shares  (of  which  1C0  are  Pounders'),  were  taken  up.  The  latter 
have  been  issued  as  fully  paid,  and  the  Ordinary  have  had  10s.  per  share 
failed. 

LEEDS  AND  LONDON  ELECTRICAL  ENGINEERING  COMPANY 
(LIMITED).— The  annual  returns  for  1894  (made  up  to  December  31st) 
and  1895  (made  up  to  January  23th  last)  have  just  been  filed.  The 
nominal  capita]  amounts  to  £100,000.  divided  into  250  Founders'.  9.750 
nee,  and  10.000  i  Irdinary  shares  of  £5  each.  In  each  return  all  the 
Founders',  734  Preference,  and  5  Ordinary  have  beeu  taken  up,  and  the 
full  amount  has  been  called  on  the  Founders',  634  Preference,  and  the 
Ordinary  shares,  while  a  call  of  £1  per  share  has  been  made  on  the 
remaining  100  shares.     The  full  amount  of  £4.545  has  been  paid. 

"LIGHTNING  "  LIMITED).— The  annual  return  of  this  Company,  made 
up  to  January  14th.  has  been  filed.  The  whole  nominal  capital  of  £3,000, 
divided  into  2.400  i  Irdinary  and  600  Founders'  shares  of  £1  each,  li  ts  been 
taken  up,  and  300  of  the  latter  class  have  been  issued  as  fully  paid. 

L1NEFF  ELECTRIC  TRACTION  AND  LIGHTING  COMPANY  (LIMITED).— 

The  annual  return  of  this  Company,  made  up  to  January  3rd,  has  been 

tiled.     11,431  shares  have  been  taken  up  out  of  a  capita]  of  £15,000.  in  £1 

and  8,003  of  these  have  been  issued  as  fully  paid.    The  full  amount 

h  i    teen  called  anil  paid  on  the  remaining  3,428  shares. 

LONDON  ELECTRIC  WIRE  COMPANY  (LIMITED.    -The  annua!  return  of 
this  Company,  made  up  to  February  5th,  lias  been  filed      The  nominal 
capita]   is  £69,000,  in  5.000  Ordinary  and  a  like  number  of   !'■■ 
shares,  of  £5  ea   h,  and  4.183  Preference  and  4,597  Ordinary  shares  have 
bei  n  taken  up.     3,8''/)  of        !  have  been  issued  as  fully  paid,  and  the 

full  amount    I  i   on   the  remaining  328  Preference  and  7j7 

i  Irdinary  shares. 

MEDICAL  ELECTRICAL   INSTITUTE    LIMITED).  -The   statutory  return 
C  uiipiiiv,  made  up  to  February  28th.  lias  been  filed.     The  capital 
i  to  be  £7S.0C0.  divided  into  25.000  £7  per  cent.  Preferem 
of  £1  each,  and  20.000  Ordinary  shaves  of  £2.  10s.  each,  and  seven  of  the 
latter  have  been  taken  up,  buf  I      e  as  yet  been  made.  A  winding- 

up   order  has    just  been  made,  and  the  landlord.  Mr.  ' '.  B.  Han) 

■i  : 

NEWCASTLE  AND  DISTRICT  ELECTRIC  LIGHTING  COMPANY 
(LIMITED). — 'Che  annual  return  of  thi-  Company  made  up  to  February 
'iath.  has   been  61ed.      The  whole  n  tal   of   £50,000,  in  £10 

'-  1 n  taken  up,  and  £8  per  share  has  been  called. 

ST.  JAMES  S  AND  PALL  MALL  ELECTRIC  LIGHT  COMPANY  LIMITED  . 
The  annual  vt inn  of  this  Company,  made  up  to  February  26th,  has  just 
led.     The  nominal  capital  is  £200,00",  divided   into   20,000  Pre- 


ference   hare    ol   .':ri  each,  L9,980  Ordinary  shares  of  £5  each,  and  100  • 
Founders'    shares  of  £1   each.      All  these  have  been  taken  up,  and  each 
Bhare  ba    bad  the  full  amount  called  and  paid. 

WEYBRIDGE  ELECTRIC  SUPPLY  COMPANY  i  LIMITED).  The  annual 
return  of  this  Company,  made  up  to  December  3]  b,  ha  been  filed.  The 
h  ii  i   i  apital  is  £15.000  in  £5  shares,  and  1,487  shares  have  been  taken  up, 

of  which   all    but    seven    have    1 n    issued    as    fully  paid    to    the    l.aing. 

Wharton  and  Down  Construction  Syndicate  (Limited),  now  the  British 
Thomson-Houston  (Limited).  The  full  amount  of  £5  per  share  has  qeen 
called  au.l  paid  ....  the  remainder. 

YORKSHIRE  HOUSE  TO  HOUSE  ELECTRIC. TY  COMPANY  (LIMITED).— 
The  annua]  return  of  this  Company,  made  up  to  February  19th,  has  been 
filed.  Out  of  a  nominal  capital  of  £100,000,  divided  into  19,990  Ordinary 
and  100  Founders'  shares  of  £5  each.  10.0C0  of  the  former  and  all  the 
latter  have  been  taken  up,  and  the  Founders'  shares  have  been  issued  as 
fully  paid  in  the  parent  Company.  The  full  amount  has  been  called  on 
the  ( Irdinary  shares. 


CITY    NOTES. 


BORDEAUX  TRAMWAYS  AND  OMNIBUS  COMPANY  (LIMITED).— A 
meeting  of  the  shareholder!  of  this  Company  was  held  al  Winche  ter 
House,  E.C.,  ...i  Wednesday,  under  the  presidency  of  Lord  Richard  II. 
Browne,  who,  in  presenting  the  report  and  statement  of  accounts  for  the 
past  year,  said  :  ''The  Directors  considered  the  time  was  fast  approaching 
when  the  shareholders  must  deal  with  the  subject  of  the  adoption  of 
ele.  1 1  '  i'y  for  their  tramways,  and  he  hoped  to  brine  the  matter  forward 
nt  the  next  meeting  and  move  a  resolution." 

CHELSEA  ELECTRICITY  SUPPLY  COMPANY  (LIMITED).— I  luring  the 
week  the  Directors  of  this  Company  have  invited  applications  for  £60,000 
Four  and  a  Half  per  Cent.  Debenture  stock,  at  the  price  of  £103,  payab'e 
£10  on  application,  £23  on  allotment  (including  premium),  £30  on  April 
17th  next,  and  £10  on  June  23th.  The  Debentures  are  redeemable  after 
December  31st,  1910,  at  £110.  The  Debentures  are  secured  by  spei  ifi 
mortgage  of  freeholds  and  leaseholds,  and  by  a  Hoatiug  charge  on  the 
whole  of  the  undertaking  and  property  of  the  Company,  exclusive  of 
uncalled  capital  for  the  time  being  in  respect  of  any  shares  hereafter 
created  or  issued.  The  present  issue  is  intended  to  be  used  in  the  redemp- 
tion of  £36,900  Six  per  Cent.  Debentures,  and  to  provide  capital  for 
further  development  of  the  Company's  business.  The  list  opened  on 
Tuesday  last  and  closed  on  Wednesday, 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  (LIMITED).— The 
traffic  returns  of  this  Company  for  the  week  ended  March  10th  were 
£971,  as  against  £930  in  the  corresponding  week  of  1894,  being  an 
increase  of  £41.  The  total  receipts  for  the  half-year  amount  to  £9,911, 
as  against  £9,474  for  the  corresponding  period  of  1894,  an  increase  of  £437. 

HOBART  ELECTRIC  TRAMWAYS  COMPANY.— A  private  meeting  of  this 
( lompany  was  held  at  the  offices,  College  Hill-chambers,  London,  E.( '.,  on 
Wednesday. 

IMPERIAL  TRAMWAYS  COMPANY  (LIMITED).— In  the  half-yearly 
report  of  this  Company  to  December  31st  last,  reference  is  made  to  the 
introduction  of  electric  traction  to  the  Company's  Dublin  Southern  District 
Tramways.  The  Directors  have,  as  the  result  of  negotiations,  concluded 
a  definite  contract  with  the  British  Thomson-Houston  (Limited).  The 
works  under  the  contract  will  include  the  reconstruction  of  nearly  the 
whole  length  of  tramways  as  double  lines,  in  lieu  of  the  existing  single 
lines  with  passing  places,  and  the  complete  electrical  equipment,  including 
building  alterations,  generating  and  distributing  plant,  and  motor  cars. 
The  contract  has  been  extended  to  include  the  section  from  Kingstown  to 
Dalkey  about  two  miles),  which  is  to  be  relaid  as  double  lines,  and 
equipped  for  electrical  working  uniformly  as  part  of  the  through  line  from 
Dublin  to  Blackrock  and  Kingstown.  "The  contract  price  is  £109,200, 
which  is  to  be  met  by  a  payment  of  £10.000  in  cash  and  the  issue  of 
£30.000  in  Five  per  ' Cent. '  Debenture  and  £69,200  in  Five  per  Cent. 
Preference  shares  ill  the  Dublin  Southern  Company.  It  is  anticipated 
that  the  work  will  becompleted  in  about  four  months. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  10th  inst.  amounted  to  £937.  The 
amount  for  the  corresponding  week  of  last  year  was  £687. 

MARTINY  LIMITED:. — A  petition  for  winding  up  this  Company  has 
been  restored  to  the  list,  and  on  the  application  of  counsel  on  behalf  of 
the  Directors,  Mr.  Justice  Vaughan  Williams  has  agreed  to  adjourn  the 
matter  for  a  week  in  order  that  longer  notice  may  be  given  to  the 
Directors,  the  Company's  works  being  in  France. 

SHEFFIELD  GAS  COMPANY.— Sir   F.   T.   Mappin,   M.P.,   presiding  at   a 

of  the  shareholders  of  this  Company  on   Monday  last,  said  the 

;    the  past   half-year's  working   had  been  a  very  satisfactory  one. 

The  tale  of  gas  had  increased  by  24,000,000  cubic  feet,  and  although  the] 

had  not  yet  equalled  the  consumption  in   the  corresponding  half  of  11.14. 

this  was  no  doubt  due  to  the  bright  weather  of  the  latter  part  of  the  half- 

yeai  a. hi  the  competition  of  the  electric  light,     A  shareholder  asked  if 

there  was  any  probability  of  the  price  of  gas  in  Sheffield  being  reduced',  as 

sucha  thing  he  thought  would  bo  appreciated  by  the  public,  ami  would 

prevent  them  "  running  after  the  electric  light."     The  chairman  replied 

that  ii  bad  been   with  a  crcat   deal  of  hesitation  that    the   Directors  had 

raised  the  price  nt   c  i  .  and  when  an  o]  portune  time  came  it  would  be 

The  usual  10  per  cent,  dividend  was  declared. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— 
This  Company's  traffic  receipts  for  the  week  ended  March  8tb,  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  London 
Platino-Eraziliau  Telegraph  Company  (Limited),  were  £3,639. 
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COMPANIES' 


SHARE        LIST. 


£1 ,012,830 
£2,993,560 
£2,993,660 
£184,500 

130.110(1 

£76,000 

10,000,000 

16,000 

6,000 

12,931 

6,000 

£30,000 

00,710 

400,000 

70,000 

£1,297,837 

£102,100 

250,000 

£320,000 

£62,700 

£95,100 

£300,000 

£200,000 

180,227 

180,042 

150.000 

£190,000 

17,000 

37.54S 

£100,000 

£100,000 

11.S39 

3,381 

15,009 

£249,900 

30,000 

£160,000 

88,321 

34,563 

4,669 

£80,000 

64,242 

33, 129 

33,129 

£171,900 

£214,800 

$1,211,000 

£106,900 


44,000 
224,850 
171,604 
484,597 
16,000 
15,000 
119,234 
1,0110,01111 
68,000 
£140,733 


40,000 

40,000 

£loo,noo 

19,900 

£30,000 

£57,400 

15,000 
10,000 
45,000 
111,000 
49,900 
£150,000 
6,462 

[9  g  o 
20,000 
69,900 


90,000 

80,000 

£126,000 



12,139 

£20, 

120,000 
12,846 
91,196 
20,000 
60,000 
J .' 

16,905 

16, 

20,000 

87,   ii 
41,098 

£30,000 


Last 

DIVI- 
DEND. 


Stock 

Stork 

Stock 
loo 
£10 
£100 
$100 


£10 
Stock 

£10 


14  0 
2S0 
6/0 
*Z 
3/0 
bX 

7  : 

8/0 
10* 

1/8 
10% 


12,6 
6/0 
0 

4% 
4/0 

25/0 
5/0 


10/0 
23d. 


I/O 


lo/o 


£030,000 

Stock 



10 

Stork 

87,  00 

£10 

5,296 

10 

126,001 

Stock 

I'i;k\  mi  s 

Week's  Price, 

Mar.  8. 


TELECRAPHS 
Anglo-American    

Do.      Preferred 

Do.       Deferred    

African  Direct  Teleg.  4  I  Deb.  (Keg.  &  Hearer). . . 
Brazilian  Submarine  

Do.      6  per  Cent.  Bjnds  (2nd  Series,  1906)  ... 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      i\%  Debentures  of  £60  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    . . . 

Do.      5  per  Cent.  Debentuies,  1S99 

Eastern  Extension  

Do.      4  per  Cent.  Debenture  Stock 

Do.  6  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900. . . 
Eastern  and  S.  African  6  p.  Cent.  Mor.Deb.,  1900 
'      Do.      iX  Mortgage  Debentures,  1909  (regd.)  . 

Do.      i%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1S83  issue 

Indo-European  

London  Platino  Brazilian     

Do.      6  per  Cent.  Debentures   

Pacific  European  Tel.4%  Guar. Debs. "Red"  1942 

Reuter's  

Submarine  Cables  Trust  G  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred . .    

Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910    .. 

1      Do.      6%  Mort.  Debs.,  Series  "B"  1910 

Western  Union  7%  1st  Mort.  ( Building)  Bonds  . . . 

Do.      6  per  Cent.  Sterling  Bunds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)  

Consolidated  Telephone  Const.  &  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid)  — 
National «■■ 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      6%  Cumulative  2nd  Pref.  (fully  paid). 

Do.      5%  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4J%  (red.)  

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red.).. . 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid) 

Do.      6%  Cumulative  Pref.  (fully  paid)   

Do  ill  i"  nture  31  ick  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      5  per  Cent.  Debentures,  1900 

Souse  to  [louse  Electric  

Kensington  <fc  Kuightsbridgc  El.  bight  (fully  paid). 

Do.       1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Kb-ci lie  Supply  (fully  paid] 

[.mo. I. in  KUctne  Supply „ 

Metropolitan  Electric  Supply  (fully  paid)  

II     Deba    

Nottiug  Dill  Electric 

St.  James  and  Pall  Mall   

Do,      7  per  Cent.  Prefer e 

Westminster  Electric  Supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 

Brush  F.leiti  icul  K.ngineering 

Do.      6  perCent.  Pref.  Nnn  Cumulative  

Do.      n  per  Cent.  Debentures 

Croropton  and  Co.,  7  per  Cent.  Cumulative  Pref. 

■  in  United     

Electric  and  General  Invest,  ordinary  (CI  paid)  . 
i:i'    ii  i<  r (i  n.  tiun 


Bin 


ii.,.      7pei 


ml. I 


Prst 


eference 

nil  Maintenance  . . . 


i  Ordlnn 

paid)      

D  i 


RAILWAYS  AND  TRAMWAYS. 


Do.    4/,  Debenture 


4  4} 

9}         10 

103 £      106% 


let 
174 


112£ 
9i 

•05 

21f 


14J 
61 


16J 


lea 

22  J 


IS 


Price 

Wednesday, 

Mar.  13. 


101 
I7j 


17} 
123 
113 


10} 


163 
22, 


Rate  per 

Cent. 
Yielded. 


Dividend  Due. 


4    o    3 

4  12     l 

5  14     4 

3  16    2 

4  8  11 

5  0  0 
4     4  11 

6  0  0 
3  IS  9 
3  6  8 
3     3    0 


1  14  1 

4   14  1 

3  13  9 

3  10  4 

4  10  0 
3  11  3 

3  16  7 

4  13  0 
4  12  7 


4   '0  9 

)  i(!  2 

7  15  4 

6     0S 

6    0  0 

4  10  S 

5  4  0 


5  14  10 

5  14  10 

5  IS  11 

5  16  6 


1  15  8 
3  17  6 
3  13     0 


6  1 1     :t 

4    It     5 
3  17    7 


Jan.,  Apr  ,  July,  Oct 


January  and  Tuly  . 
Mar.,  June,  Oct.,  Dec. 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October  _ 


Jan.,  Apr.,  July,  Oct. 


May  and  November 
February  A  August 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  aud  November 

March  &  September 

April  and  October 

January  and  July 
March  &  September 
January  and  J  uly 
Juue  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 

Yearly     .   . 

June  aud  December 


January  and  July 


June  and  Dec  mber 


January  and  July 


June  and  December 


March   A  September 
January  and  July 


February  A  August 
Utarob  a-  September 


December  and  3  one 


March  and  July  .. 
January  and  July 


May  and   tfovembl  I 

May  and   November 

January  ami  July  .. 


Business  Done 
During  Week 
Enhino  Mar.  IS. 


77i 

'ii 
mi; 

12J 


17} 

124J 


W| 

105} 
■'-! 

4! 
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l)'lj 

i 
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NOTES. 

We  are  glad  to  learn  by  special  cablegram  that  the  some- 
what sensational  Renter's  despatch,  which  came  to  hand  last 
week,  announcing  not  only  the  burning  out  of  Mr.  Nikola 
Tesla's  laboratory,  but  his  mental  collapse,  was  inaccurate 
in  several  respects.  A  fire  began,  it  seems,  early  on  Wednes- 
day morning,  the  13th  inst.,  in  the  office  of  a  steam-fitting 
concern  situated  on  the  ground-floor  of  the  building  in  which 
Mr.  Tesla  carries  on  his  work.  The  watchman  reports  that 
the  mischief  was  started  by  a  gas  flame.  Mr.  Tesla's  labora- 
tory, on  the  fourth  floor,  was  almost  entirely  destroyed.  The 
contents  included  the  whole  of  his  polyphase  models,  most  of 
his  papers,  the  records  of  his  experiments,  the  apparatus 
exhibited  at  Chicago,  his  original  and  latest  form  of 
oscillator,  and  all  the  apparatus  with  which  he  per- 
formed so  many  striking  experiments  when  in  London. 
None  of  the  property  was  insured.  Mr.  Tesla,  instead  of 
being  in  a  state  of  collapse  as  alleged,  actively  recommenced, 
on  the  very  day  of  the  fire,  the  building  of  a  new  oscillator. 
It  is  unnecessary  to  add  that  great  sympathy  has  been 
expressed  for  this  enthusiastic  experimenter  in  the  land  of  his 
adoption  ;  an  expression  of  feeling  which  we  feel  sure  will 
find  an  echo  in  this  country  where  he  has  made  so  many 
friends. 


The  Postmaster-General's  recent  declaration  as  to  the 
loss  sustained  by  the  Telegraph  Department  on  account  of 
Press  telegrams  is  being  hotly  challenged  by  representatives 
of  Press  and  Newspaper  Associations,  but  in  a  somewhat 
eccentric  manner.  While  affecting  lo  treat  the  allegation 
as  an  empty  lamentation,  without  any  covert  intention 
at  the  back  of  it,  ill  y  contest  the  figures  as  if  they 
conveyed  a  serious  threat,  and  demand  an  investiga- 
tion. I'  is  almost  too  much  to  expect  that  Mr.  Arnold 
Mori.ey  will  humour  them  ;  but  if  he  were  to  do  so, 
the  public  generally  would  be  made  aware  of  some  startling 
facts  which  the  champions  of  the  Press  might  perhaps  prefer 
should  remain  undisclosed.  One  writer,  Mr.  Whoblow,  the 
Secretary  of  the  Newspapi  .  affects  to  believe  he  has 

disproved  the  alleged  loss  by  demonstrating  that  there  has 
not  been  always  a  loss  on  the  Telegraph  revenue.  How  this 
tance  affects  the  question  whether  Pre  s  telegrams  have 
been  always  carried  at  a  loss  Mr.  WnoBLOia  doi  aol  explain. 
The  Postmaster-Genebal's  estimate  would  lie  just  as  true, 
if  true     it   all,   whether   the   annual    balance  sheel      liowi'd   a  • 


deficit  or  a  surplus.  The  gravity  of  the  loss  is,  of  course, 
enhanced  by.  there  being  a  serious  deficit ;  but  that  is  a 
different  matter.  If  the  telegraph  revenue  had  been  flourish- 
ing, Mr.  Morley  would  probably  have  said  nothing  about  the 
loss  on  Press  telegrams. 


A  different  line  is  taken  by  the  Chairman  of  the  Press 
Association,  who  contends  that  it  is  unfair  to  debit  the  Press 
with  the  same  charges  for  maintenance  during  the  night  as 
during  the  day,  and  that  as  a  large  proportion — he  does  not 
say  what  proportion — of  Press  telegrams  are  sent  in  the 
night-time,  they  merely  occupy  wires  that  otherwise 
would  be  empty.  Pushed  to  its  logical  conclusion,  this 
argument  would  prove  that  Press  telegrams  ought  to, 
or  might,  be  sent  for  nothing.  And  when  the  actual 
tariff  is  considered,  one  is  inclined  to  think  that  this  logical 
climax  has  been  almost  reached.  The  charge  for  a  Press 
telegram  is  one  shilling  ;  but  observe,  for  this  initial  charge 
75  words  may  be  sent  in  the  daytime,  wdien  the  wires  are 
most  crowded,  and  100  words  at  night — that  is  to  say,  after 
G  p.m.  and  before  !)  a.m.  This,  however,  falls  very  far  short 
of  representing  the  extent  of  the  privilege.  The  addresses  go 
free,  and  for  an  additional  charge  of  2d.  the  same  message 
may  be  signalled  to  any  other  town  ;  and  under  this  charm- 
ingly liberal  arrangement  further  copies  of  the  original  tele- 
gram are  sown  broadcast  over  the  whole  country  at  the  same 
small  charge  of  2d.  per  copy.  A  simple  sum  in  arithmetic  will 
show  that  a  distributive  message,  which  would  cost  any 
private  individual  more  than  twenty  shillings  is  benevolently 
signalled  for  twenty  pence  if  the  sender  is  a  pressman.  We 
have  only  to  ponder  over  these  figures  for  a  moment,  and 
remember  the  number  and  extent  of  Press  telegrams  which 
appear  in  our  town  and  country  newspapers,  to  see  how  very 
simply  the  Postmaster-General's  estimate  may  have  been 
arrived  at.  A  loss  of  £300,000  per  annum  represents  an 
enormous  amount  of  Press  work,  no  doubt;  but  Mr.  Morley, 
if  correctly  informed  on  this  point,  is  entitled  to  say  that  tho 
revenue  suffers  to  that  extent,  and  to  attribute  it  to  exceptional 
privileges  conceded  to  the  Press. 


One  other  argument  must  be  noticed  because  of  the  grotesque 
confirmation  it  affords  of  what  we  have  so  often  urged  when 
explaining  the  growing  deficit  on  the  Telegraph  service. 
In  proof  that  the  low  Press  rates  ought  to  be  cheer- 
fully borne,  Mr.  Jeans,  of  the  Press  Association,  points  to 
the  incoio    derived   by  the  Pqai  Qffi.ce  from  the  millions  of 
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letters  passing  through  the  post  in  answer  to  advertisements 
which  have  appeared  in  the  newspapers.  A  sound  enough 
argument,  perhaps,  if  the  Post  Office  and  the  Telegraphs  were 
treated  as  one  service  ;  but  utterly  irrelevant  as  long  as  they 
are  kept  with  distinctly  separate  accounts.  As  matters  stand, 
if  that  contention  is  good  for  anything,  the  Telegraph  Depart- 
ment is  entitled  to  claim,  as  a  set-off  against  loss  on  Press 
telegrams,  the  postage  of  all  correspondence  relating  to 
advertisements. 

m 

The  use  of  printed  slips  of  paper  in  an  illumination  photo- 
meter is  at  least  forty  years  old.  Mr.  Such;  used  a  portable 
instrument  for  street  work  so  long  ago  as  that.  He  did  not 
attempt  to  use  the  minimum  illumination  at  which  the 
print  was  legible  as  a  measure  of  the  illumination,  but 
used  two  slips  and  a  lamp.  Messrs.  Houston  and  Kexxelly 
have  recently  described  an  illumination  photometer  based 
simply  upon  acuteness  of  vision,  and  it  is  not  surprising 
that  the  mean  error  of  a  single  observation  with  it  is 
as  great  as  10  per  cent.  Printed  slips  or  black  and 
white  patterns  were  employed  originally  by  Celsius,  and 
afterwards  by  Sir  W.  Hersciiel,  not  for  photometry,  but  for 
measuring  visual  acuteness  under  illuminations  of  different 
intensity  and  colour.  Such  measurements  are  of  scientific, 
and  chieily  of  physiological  interest.  If  the  mean  error  of  one 
set  of  observations  with  this  new  "  illuminometer,"  as  the 
inventors  call  it,  is  as  great  as  10  per  cent.,  what  must  it  be 
on  different  days  aud  with  different  observers,  and  what 
weight  can  its  readings  carry  in  practical  and  commercial 
measurements  ? 


Not  content  with  the  invention  of  this  instrument,  Messrs. 
Houston  and  Kexxelly  go  on  to  suggest  a  unit  of  illumination, 
and  of  course  a  name  for  it.  A  lux,  they  say,  approximately 
equals  the  illumination  produced  by  a  standard  British  candle 
at  the  distance  of  a  metre.  "What  it  really  dues  equal  we  are 
not  told;  but  the  selection  of  the  British  candle  is  so 
flattering  that  we  will  not  press  the  point.  But  why 
call  it  a  lux,  when  Mr.  Preece,  at  the  Paris  Co 
of  1889,  proposed  this  name  for  a  carcel-metre — a 
unii  9*5  timi  thai  el'  Messrs.  Houston  and  Kennelly? 
\\ '  learn  further  that  the  inventors  strongly  advised  the 
this  unit  by  the  National  Electric  Lighl  Conven- 
tion at  Clevi  land.  Whal  effi  ■  I  in  h  an  adoption  would  have 
upon  the   cientific  and  i  nj  im  iring  world  ii  i    diffii  all  to    aj . 


Tin.  holiostat  ai  Dr.  G.  J.  Stonei 

and  the  harm  rail  ribed  by  Mr.  G.  U. 

JTulk,  at  th  la  I  on  i  tin  ;of  thi  Phj   ii  al  Soi  ii  bj .  wi  n  i 
mi.  re  i  i"  tho  i  who  ba  bani  m.     The  last 

only  ha    anj  conn  ction  n  itL  i  h  cl  i  ical    cience,  and  we  have 
Lddi  'I  a   }ki  teh   to  tho  i  ng 

action  of  this  vei  anient  to  be 

\     ni  the  '     i  I  pli 1 1<  i 

which   v, i  oi  ibed,   thi    vi  rj     imp 

makes  tl       i  :  i 

The  more    imple  form  of  harmonic  anal}  

to  Mr,  \  i  i.i      l  ii.   t  in  ibed  h\ 


him,  the  less  easy  to  understand ;  but  both  of  them  are 
important  contributions,  not  only  for  practical  men  who  wish 
to  analyse  such  curves  as  those  which  Dr.  Fleming  has 
recently  published,  but  for  the  purpose  of  teaching  what  is 
meant  by  harmonic  analysis. 


Ordinary  drawing  instruments  are  sometimes  called  mathe- 
matical instruments.  There  are,  however,  now  many  instru- 
ments well  worthy  of  the  name,  and  as  practical  common- 
sense  graphical  methods  are  gradually  supplementing  the  more 
powerful,  but  difficult,  algebraical  methods,  though  they  can 
never  supplant  them  ;  so  mechanical  aids,  many  of  which  are 
but  movable  diagrams,  are  being  developed.  Few  engineers 
have  time  to  keep  up  the  algebra  necessary  for  orthodox 
harmonic  analysis,  and  the  usual  way  in  which  students  are 
introduced  to  it  is  enough  to  discourage  any  but  a  regular 
mathematician.  Fourier's  theorem  is  enunciated,  that  is  to 
say,  thrown  at  their  heads,  and  then  some  unlikely  curve,  such  as 
a  sharp  saw  tooth,  is  taken  as  an  example,  just  to  show  what  a 
wonderful  thing  Fourier's  theorem  is,  and  the  student  is  at 
once  plunged  into  expanded  series  and  integral  calculus.  All 
this  is  necessary,  no  doubt,  for  a  thorough  grasp  of  the  theory, 
but  those  who  have  no  time  for  this  need  not  be  debarred 
from  the  subject.  Many  of  the  geometrical  properties  of  a  sine 
curve  are  apprehended  instinctively  by  any  mechanically  minded 
man,  and  others,  such,  for  example,  as  the  slope  of  a  sine  curve , 
which  mathematical  teachers  generally  prefer  to  call  its  diffe- 
rential coefficient,  can  be  investigated  with  a  pencil  and  straight 
edge  in  five  or  ten  minutes,  with  a  result  as  convincing  as 
any  that  can  be  afforded  by  orthodox  algebra.  The  mechani- 
cally-minded man  can  go  on  to  compound  a  curve  or  two  by 
addition  of  ordinates,  and  is  then  ready  to  study  what  it  is 
that  a  harmonic  analysing  instrument  does.  There  are 
several  different  kinds  which,  though  they  turn  out  on  exami- 
nation to  be  inversions  of  each  other,  serve  as  distinctly 
different  examples. 


Erratum. — In  our  description  of  Cherry's  "  Forget-Me-Not  ,: 
Calculator  last  week,  the  dimensions  were  in  one  place  given 
as  "'in.  by  5in.  instead  of  5in.  by  2in. 

International  Telephony.     An  agreement    has  been  signed 
between    Holland   and    Belgium   for  the  establishment   of  tele- 
phonic communication  between  the  two  countries,     The  Bret 
line  between  Brussels  and  the  Hague  will  be  opened  on  July  1st. 
Cable  Interruptions:  Date  of  Interruption. 

Utakia     Cyprua Nov.  27, 1894. 

Martinique     Paramaribo   Feb.  21,  1895. 

Cadi        PeniMiii.  i  .         .    i       ■ 

St.  I.  ,ui      v  ,   nha    Mar.  12,  1895 

The  Northern  Society  of  Electrical  Engineers.     At  the  lai  i 

meeting  of  this  Society  the  following  were  eleoted  members: 

Messrs,    E    W.    Dickinson    (Corporation    Electricity    Works, 

D.  C.  Jolli  ion   Electricity   Works,    Man 

\\    ll.  Preece,  F.H  S.,  C.B. 

The  Institution  of  Electrical  Engineers.     At  the  meeting  ol 
the    Institution   of  Eleotrioal    Engineers   held   on   Thursday, 
March  I  Ith,  Messrs,  H.  I'.   Bonus,  II.   E,  Keen,  .1.    I'..  Potavel, 
i;.  E,  Phillips,  M.Inat.C.E,  :  M.  L. Solasker, and  W,  J,  Th 
were  pa   ed  into  the  class  of  Associates. 

Royal  Society.  The  Following  wen'  .some  of  the  Papers 
down  for  read  j        Lord  Kelvin,  P.B.S.,  and  Messn  . 

M.  Met  Mem  and  A.  Gait,   "The  Diseleotrifioation  ol   Ur;"  Mr. 
{.<■  c   Baly,  "  \  Possjble  Explanation  of  the  Two-fold  Speotra 
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ni'   Oxygen  and   Nitrogen;"  Messrs.  A.  W.  Porter  and   l>.  K. 
Mmiis,  "  On  the  Question  of  Dielectric  Hysteri  sis." 

Accumulator  Electric  Traction  in  Germany.  —  At  the 
annual  meeting  of  the  Great  Berlin  Horse  Tramway  Company, 
held  a  few  days  ago,  tho  report  regarding  the  working  of  the 
tramways  by  means  of  accumulators  was  somewhat  gloomy  and 
unfavourable.  Only  three  ears  are  as  yet  so  operated,  and 
these  have  to  bo  recharged  at  the  end  of  every  four  hours,  an 
operation  which  is  stated  to  occupy  four  hours.  Jt  was  con 
sidered  that  in  general  the  accumulator  system  was  not  suited 
for  application  in  large  towns. 

Royal  Institution. — The  following  are  some  of  the  lectures 
arranged  for  after  Easter: — Prof.  George  Forbes,  three  lectures 
in  "Alternating  and  Interrupted  Electric  Currents;''  Prof. 
Dewar,  four  lectures  on  "The  Liquefaction  of  Gases."  The 
Friday  evening  meetings  will  be  resumed  on  April  26th,  when 
a  discourse  will  be  given  by  Dr.  John  Hopkinsou  on  "The 
Effects  of  Eleetrio  Currents  in  Iron  on  its  Magnetisation." 
Succeeding  discourses  will  probably  be  given  by  Prof.  J.  Viriamu 
Jones,  M.  Cornu,  and  other  gentlemen. 

The  Telephone  Committee. — The  Select  Committee  of  the 
House  of  Commons  appointed  to  consider  the  question  of  the 
arrangement  between  the  National  Telephone  Company  and 
the  Postmaster-General  held  its  first  meeting  on  Tuesday  to 
appoint  the  Chairman  and  to  consider  the  course  of  future  pro- 
ceedings. Mr.  Arnold  Morley  is  appointed  Chairman,  and  the 
Committee  will  sit  to-day  for  the  reception  of  evidence.  The 
first  witness  will  be  Mr.  J.  ('.  Lamb,  tho  head  of  the  Telegraph 
Department  at  the  Post  Office,  and  afterwards  Mr.  Provand, 
Ml'.,  will  be  examined. 

Car  Lighting. — In  November  last  the  Trustees  of  the  New 
York  and  Brooklyn  Bridge  awarded  a  contract  for  lighting  the 
bridge  cable  cars  by  electricity.  It  was  decided  to  use  the 
overhead  trolley  system  for  supplying  the  current.  There  are 
lo  Ui  c.p.  lamps  in  each  of  the  GO  ears  operated  on  the  bridge. 
The  rails  are  used  for  the  return,  and  are  connected  by  the 
Vail  rail  bond.  The  track  is  cross-bonded  every  500ft.  No 
part  of  the  bridge  structure  is  connected  with  the  return 
circuit.  The  trolley  wire  is  00  hard  drawn  copper,  and  lightning 
arresters,  grounded  to  the  bridge  structure,  are  located  along 
the  line. 

Electric  Lighting  in  Mexico.  —Electric  lighting  in  Mexico, 
Bays  a  writer  in  the  Eleclri  al  En  jim  wit'  Xew  York,  promises 
to  develop  into  a  great  industry.  One  of  its  most  serious  draw- 
backs is  the  difficulty  of  procuring  cheap  and  good  fuel.  Coal 
is  in  many  places  at  an  almost  prohibitive  price.  The  cheapest 
kind  of  Sibinas  coal  stands,  for  instance,  at  Aguas  Calientes  at 
$[  1.66  a  ton,  anl  this  is  of  poor  quality.  The  station,  therefore 
falls  back  on  wood  for  fuel,  and  brings  oak  and  mesquita  from 
Ronconderomas,  about  10  miles  away,  over  the  Mexican  Central. 
This  wood  costs  7'  cents  for  an  aroba,  or  say,  2501b.  The  wood 
yard  necessarily  entails  the  maintenance  of  quite  a  gang  of 
labourers. 

Municipal  Electric  Lighting  at  Portsmouth. — The  Ports- 
mouth municipal  electric  lighting  station  camo  into  operation 
on  June  (5,  1894.  According  to  the  accounts  just  published, 
the  total  capital  expenditure  up  to  December  31st  last 
amounted,  in  round  figures,  to  £5G, 000.  During  the  first  six 
months  of  its  existence  the  station  had  earned  £3,287,  and 
spent  £1,773.  The  amount  of  the  accrued  interest  and  sinking 
fund  assignments,  less  surplus  revenue,  now  stands  at  £2,881. 
The  total  number  of  units  generated  is  not  stated,  but  the 
quantity  sold  to  private  consumers  is  given  at  82,719,  and  to 
the  100  public  lamps  at  77,501,  the  steady  public  lamp  load 
thus  amounting  to  nearly  50  per  cent,  of  the  total  output. 

The  Utilisation  of  Niagara. — In  an  article  in  the  Engineer 
on  this  subject,  by  Mr.  E.  C.  de  Segundo,  we  are  told  tint  the 
after-impressions  of  a  visit  to  the  power  house  take  the 
Following  startling  shape: — "An  earn  an  impressive 

s  ii-e  of  approaching  completion  distantly  analogous  to  the 
dying  down  of  the  'singing'  of  a  kettle  of  water  prior  to  its 
bursting  forth  into  the  activity  of  steam  generation,  which 
Cannot  fail  to  convince  even  the  most  sceptical  that  most  of 
the  harness  is  already  fitted  on  to  the  Niagara  rivi  r,  and  that 
v.-  and  comparatively  insignificanl  a  number  of  straps  and 


buckles  require  to  be  adjusted  before  a  portion  of  the  mighty 

power  which  for  countless  ages  has  run  to  waste — speaking  as 
a  utilitarian  -shall  be  constrained  to  do  work  for  tho  good  of 
mankind." 

Argon.  The  Chemical  Society  has  conferred  its  Faraday 
medal  upon  Lard  Rayleigh  in  recognition  of  the  discovery  of 
argon.  Chemists,  as  Tin  Times  truly  says,  have  before  now 
made  incursions  into  the  domain  of  physics,  as  in  the  cases  of 
Davy  and  Faraday  ;  but.  Lord  Rayleigh  has  turned  the  tables  by 
making  a  discovery  of  first  rate  importance  in  what  may  bo 
regarded  as  the  domain  of  purely  chemical  inquiry.  His 
work  is  the  moro  remarkable  because  it  was  carried  on 
upon  purely  physical  lines,  and  owed  its  success  to  the 
extreme  refinement  and  exactitude  with  which  he  repeated 
the  investigations  of  Regnault  on  tho  density  of  atmospheric 
gases.  It  is  curious  to  reileet  that  nothing  but  lack  of 
the  needful  delicacy  of  admeasurement  has  delayed  for 
110  years  the  discovery  upon  the  threshold  of  which 
Cavendish  stood  in  1785.  The  previous  recipients  of  tho 
Faraday  medal  have  been  Dumas,  Canizzaro,  Wurtz,  Helmholtz, 
and  Mendeleeff.  At  the  last  meeting  of  the  Academic  des 
Sciences,  M.  Berthelot  announced  that  he  had  succeeded,  with 
the  aid  of  the  electric  discharge,  in  making  argon  enter  into 
combination  with  certain  organic  compounds,  especially  benzine 
vapour. 

The  Arlberg  Tunnel  Telephone  Installation. — A  special 
telephone  installation  was  found  to  be  necessary  between  the 
Arlberg  tunnel  and  the  terminal  stations  of  St.  Auton  and 
Langen,  in  order  to  communicate  with  the  people  at  work  in 
the  tunnel.  The  ordinary  bell-signal  method,  used  at  first, 
was  not  a  success,  and  it  was  decided  to  use  the  telephone.  To 
avoid  all  disturbing  elements,  a  special  apparatus  was  con- 
structed with  as  little  iron  as  possible,  and  protected  from  dust 
and  damp.  Tho  speaking  apparatus,  says  tho  Zeitschrift  fur 
Elektrotechnik,  was  arranged  in  a  water-tight  cast-iron  box,  in 
which  the  opening  of  tho  door  effected  the  necessary  connec- 
tions. The  whole  was  placed  in  a  wooden  box.  Such  an 
apparatus  was  erected  in  each  of  the  nine  chambers  in  the 
tunnel,  and  at  each  end.  This  installation  worked  from  1887 
to  1893,  when  disturbances  took  place.  Tests  showed  a  low 
insulation  resistance,  due  to  water  condensed  in  the  boxes. 
The  iron  box  was  then  done  away  with,  and  the  apparatus 
inclosed  in  a  box  of  larch  wood  soaked  in  paraffin,  and  all  tho 
metal  parts  were  coated  with  paraffin.  Tho  telephone  and  bell 
wires  were  also  completely  separated.  The  results  show  that 
the  installation  has  worked  up  to  the  present  time  perfectly 
satisfactorily. 

Adoption  of  the  Wright  Tariff  at  Bournemouth. — Several 
important  changes  in  the  system  of  charging  for  electric  supply 
have  recently  been  made  by  the  Bournemouth  and  District 
Electric  Supply  Company.  The  sliding  scale  of  discounts 
allowed  under  certain  conditions  upon  the  gross  annual  con- 
sumption is  to  be  abolished,  and  the  maximum  charge  lowered 
from  8d.  to  7d.  per  Board  of  Trade  unit.  Recognising, 
moreover,  "  that  current  can  be  profitably  supplied  at 
a  lower  rate  during  the  hours  in  which  the  demand  for 
light  is  usually  small,  and  with  a  view  to  encourage  the 
complete  wiring  of  all  premises,  and  the  use  of  electric 
light  where  needed  during  the  daytime,  and  late  at  night 
in  bedrooms,  etc  ,"  the  Company  has  followed  the  example  set 
at  Brighton,  and  now  finding  favour  elsewhere,  and  will  base  its 
charges  upon  the  maximum  actual  demand  for  current.  A 
maximum  demand  indicator  will  be  supplied  to  each  customer 
who  desires  to  avail  himself  of  the  new  system,  and  a  fixed 
rental  will  be  charged  for  this  apparatus.  The  scale  of  charges 
is  as  follows  : — For  all  current  used  in  exce-s  of  300  hours  in 
each  half  year  of  the  maximum  current  demanded,  the  oharge 
will  be  5d.  per  unit,  while  up  to  that  point  the  price  chai 
will  lie  7d. 

Rapid  Transit  by  Trolley.  Under  the  above  heading  the 
American  Machinist  of  New  York,  gives  that  to  the  following 
expression  of  opinion  which  is  dangerously  English  in  its  tone  : 
"The  fact  that  three  persons  were  killed  and  several  more 
injured  by  Brooklyn  trolley  ears  in  a  single  day,  and  that  the 
ost  of  killed  by  them  pow  pumbers  upward  of  a  hundred,  to 
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say  nothing  of  minor  accidents,  has  aroused  the  people  of  that 
city  to  an  appreciation  of  the  fact  (which  ought  to  have  heen 
apparent  long  ago)  that  the  densely  populated  and  crowded 
streets  of  a  city  cannot  be  turned  into  railroads  to  have  cars 
driven  through  them  at  speeds  sufficiently  high  to  make  them 
serve  as  a  means  of  getting  to  and  from  the  suburbs.  It  is 
very  clear  that  the  ordinary  uses  of  a  city  street  are  entirely 
inconsistent  with  its  use  as  a  rapid  transit  road-bed,  and  it  is 
quite  apparent  that  in  Brooklyn  one  or  the  other  of  these  uses 
■will  have  to  be  abandoned.  Even  if  a  successful  fender  is 
found,  we  imagine  that  there  may  still  be  very  many  people 
who  will  find  it  inconvenient  and  somewhat  annoying  to  be 
picked  up  by  one  of  them  in  rather  a  promiscuous  manner 
every  time  they  venture  to  cross  a  street  and  be  carried  a  block 
or  two  out  of  their  way,  while  acting  as  unwilling  figure  heads, 
aud  before  the  car  can  be  brought  to  a  stop." 

Mill  Lighting  in  Bombay. — According  to  the  Indian,  Textile 
Journal  the  new  Great  Eastern  Mills  at  Bombay  are  about  to 
have  their  card  room  lit  by  electricity,  not  for  the  purpose  of 
working  at  night  but  to  supplement  daylight,  which  at  times 
of  cloudy  weather,  or  at  morning  and  evening,  is  not  sufficient 
for  the  proper  carrying  on  of  the  work.  There  seems,  in 
Bombay  at  least,  to  be  a  field  for  electric  lighting  of  this  kind, 
which  was  not  contemplated  when  the  system  was  first  intro- 
duced. The  mills  are  nearly  all  storied  and  built  as  wide  as 
possible,  considering  that  the  daylight  has  to  illuminate  them 
throughout.  When  extensions  are  required  they  are  usually 
made  with  a  view  to  the  utilisation  of  daylight,  and  this  condi- 
tion no  doubt  frequently  determines  what  shall  or  shall  not  be 
done  in  the  way  of  extension.  Electric  lighting  aud  good  ven- 
tilation taken  together  will  now  provide  facilities  for  extension 
in  any  direction  which  will  be  most  valuable  where  land  is  dear 
or  where  the  extension  is  likely  to  throw  existing  factory  space 
into  the  shade,  or  to  rob  it  of  daylight  altogether.  It  has 
already  been  noticed  that  during  the  rains  and  in  the  cold 
weather  the  light  is  so  deficient  at  the  beginning  and  end  of 
the  working  day  as  to  reduce  the  value  of  the  work  done. 
The  facilities  with  which  electric  light  may  be  applied  in  a 
mill  will  doubtless  be  much  better  appreciated  now  than 
formerly. 

The  London  County  Council  and  the  Street  Explosions  — 
At  the  weekly  meeting  of  the  London  County  Council,  held  on 
Tuesday  at  the  County  Hall,  Spring-gardens,  Mr.  Fletcher,  on 
the  reception  of  the  Highways  Committee  report,  asked  whether 
the  Highways  Committee  had  had  under  consideration  the 
alarming  explosions  which  had  taken  place  in  the  streets  in 
connection  with  electric  lighting,  aud  whether  the  Chairman 
could  furnish  any  information  to  the  Council  to  allay  the 
alarm  of  the  inhabitants  of  the  metropolis.  Mr.  Edwin  Jones 
(Chairman  of  the  Committee)  said  the  Council  opposed  the 
action  of  the  Board  of  Trade  in  giving  its  sanction  to  the 
transforming  chambers,  and  the  only  coursj  now  open  to  them 
was  to  apply  for  an  injunction  to  restrain  the  Board  from 
carrying  them  out.  They  had  had  live  of  these  explosions 
during  the  last  three  or  four  months — two  of  them  since  the 
Board  of  Trade  had  given  its  decision  in  the  matter,  and  he 
thought  responsibility  for  all  further  cases  which  mighl  take- 
place  would  rest  mainly  with  the  Board  of  Trade.  The 
Contents  of  the  present  street  boxes  were  only  something  about 
>it  .  whereas  the  proposed  transforming  chambers  were  omi 
thing  like  '-Mo,  and  therefore  the  danger  would  be  very  much 
greater,  apart  from  the  inconvenience  ol  placing  them  where 
they  would  interfere  with  underground  work. 

A  Free  Lamp  Trade  for  America.  Our  American  electrical 
conk'inporarii  uru  naturally  jubilant  over  the  freeing  of  the 
American  glow  lamp  indusl  ry  in  c  in  u  [uenoe  of  the  decision  in 

the  Bate  Refrigerator  case,  announced   ur  issue  of   March 

8th.  The  Electrical  Enginea  of  New  ifork  remarks  :  "While 
no  judicious  observer  of  the  history  of  incaudesoenl  electric 
lighting  will  be  disposed   to  minimise  the  honour  due  to  Mr. 

lid i son   for  his  achieve nts,  we  Feel    well  assured  thai   both 

electrical  experts  and  tl iral  public  will  approve  the  Final 

dissolutii i    the  monopoly  Bought  to  be  founded  upon  this 

patenl  .  while  they  will  al  the  b  ime  I  in     be  likely 
ree,  for  the  most    pari    thai     eptjop   1?887  is  an  absurd 


provision  and  that  an  American  inventor  who  has  applied 
for  a  domestic  patent  before  he  lias  applied  for  a  foreign  patent 
is  merely  unfortunate  and  not  derelict  if  the  foreign  patent 
issues  first.  From  the  point  of  view  of  electrical  industry  in 
general,  it  is  gratifyii  g  that  the  manufacture  of  incandescent 
lamps  will  be  henceforth  free,  and  that  those  firms  and 
companies  which,  reljiug  upon  the  long  delay  of  the  owners  of 
the  Edison  patent  in  seeking  to  enforce  their  claims,  as  well  as 
upon  tbeir  confessed  uncertainty  as  to  the  life  of  their  patent, 
have  gone  into  the  business  in  good  faith,  and  have  made  good 
lamps,  can  now  expand  their  work,  assure  adequate  competition, 
and  secure  to  themselves  some  reward  for  their  efforts." 

Obituary. — Mr.  Franklin  Leonard  Pope  contributes  an  inte- 
resting obituary  notice  of  the  late  Mr.  Royal  Earl  House  to 
the  Electrical  Engineer  of  New  York,  from  which  we  take  a  few 
extracts.  Mr.  House  died  at  Bridgeport,  Conn.,  on  February 
23rd,  at  the  age  of  81.  Born  in  the  State  of  Vermont,  at 
Rockingham,  he  went  early  in  the  forties  to  Buffalo,  with 
the  design  of  studying  law,  but  having  gained  access  to 
scientific  books,  he  became  interested  in  electrical  researches. 
Returning  home,  he  worked  out,  without  the  slightest  know- 
ledge of  what  had  been  done  by  others,  the  scheme  of  an 
electric  telegraph.  From  the  outset  his  design  was  to  produce 
a  record  in  printed  Roman  characters.  He  originated  and 
designed  the  most  complicated  mechanical  structures  in  all 
their  parts,  details,  combinations,  and  dimensions,  without 
embodying  them  in  models,  drawings,  or  other  tangible 
form.  In  this  way  he  thought  out  his  first  printing 
telegraph,  which  was  adapted  to  work  with  two  inde- 
pendent circuits,  one  of  which  was  made  to  turn  a  type- 
wheel  step  by  step,  while  the  other  served  to  give  the 
impression  of  each  successive  letter  then  presented,  pre- 
cisely as  is  done  in  many  of  the  more  recent"  stock-tickers." 
Having  fully  completed  the  design  in  his  mind,  House  came  to 
New  York,  and  had  his  machine  constructed  piecemeal  at  two 
or  three  different  shops,  afterwards  assembling  the  parts  with 
his  own  hands.  This  apparatus  was  exhibited  in  successful 
operation  at  the  fair  of  the  Mechanic's  Institute  of  New  York, 
in  the  basement  of  the  City  Hall,  in  the  autumn  of  1814,  only 
a  short  time  after  the  establishment  of  Morse's  first  line 
between  Baltimore  and  Washington,  and  long  before  this  had 
been  extended  to  New  York.  When  perfected,  which  was  not 
until  several  years  afterwards,  the  apparatus  proved  capable, 
under  favourable  conditions,  of  printing  messages  in  plain  Roman 
characters  at  the  rate  of  more  than  50  words  per  minute. 
Capitalists  ultimately  became  interested  in  the  scheme,  and 
between  1847  and  1855,  an  extensive  range  of  telegraph  lines 
was  erected,  extending  from  New  York  along  the  seaboard 
to  Boston  aud  AVashington,  and  west  as  far  as  Cleveland 
and  Cincinnati,  on  which  the  House  instruments  were 
employed  with  great  commercial  success.  He  designed  and 
constructed  the  first  successful  long  span  river  crossing  at  Fort 
Lee,  in  1849,  carrying  two  piano  wires  on  masts  100ft.  above 
the  Hudson  rivcr,in  a  span  of  over  4,000ft.,  thus  for  the  lirst  time 
establishing  permanent  telegraphic  communication  between 
New  York  and  Philadelphia.  He  designed  an  insulator  having 
a  glass  Bcrew-socket  to  engage  with  a  thread  cut  upon  the  top 
of  the  pole.  When  the  glass  manufacturers  insisted  that  it 
was  impossible  to  make  it,  fie  at  once  designed  a  machine  for 
performing  the  operation.  Suits  were  brought  in  1849  by  the 
owners  of  the  Morse  inventions  against  companies  using  the 
House  machine,  1  til  in  June,  1850,  an  injunction  vvas  refused. 
Wterc  the  general  consolidation  of  telegraphio  interests  which 
took  place  about  1860,  the  House  apparatus  gradually  went 
out    of    use.    the    Bimplioity    and    oheapness    o(    the    Morse 

system,  and    i '0    especially    the  vast    improvement    In    the 

skill,  rapidity,  and  acouracy  of  the  operators,  rendering 
the  use  of  the  latter  mure  profitable  to  the  companies. 
His  first  patent  bore  the  early  number  of  1,200.  His  last  was 
No.  533,600,  The  Mr.  John  W   Willans,  whose  death  was 

recently  announced,  was  the  oontraotor  for  the  electric  railway 
between  Finsbury  Park  and  the  City.  Mr,  Willans  was  ,r>:J 
years  of  ago,      He  was  with  Messrs.  Kitsons,  ol   Leeds,  in  his 

younger  days,  and  a   few  years  ago  Started   business  on  bis  ouu 

acoount  at  Manchester.  He  was  contractor  for  the  structure 
>t  the  Liverpool  •  >verhead  Railway 
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MOTIVE    POWER  AND   GEARING.* 

KV     E.    TKIOll.l    I  I     CAB  II    R. 

(Continued  from  page  538.) 
Valves,  Valve  Gears,  and  Governors. 
Balanced  Slide  Valve. — The  longitudinal  section  of  a  short- 
D  slide  valve,  the  manufacture  of  the  Vmerican  Balanced 
Slide  Valve  Company,  is  shown  in  Fig.  49,  and  illustrates 
a  very  common  mode  of  relieving  the  pressure  between  the 
face  and  seat  of  the  valve.     The  downward  force  on  the  valve 


Fig.  49.-Sli,le  Valve  with  Relief  Frame. 

seat  is  partially  or  completely,  as  the  case  may  be,  removed 
by  the  upward  force  of  the  steam  on  the  relief  frame  against 
which  the  upper  part  of  the  valve  slides. 

Piston  Valve. — Another  method  of  relieving  the  pressure 
on  the  valve  seat  is  shown  in  Fig.  50.  This  consists  in  form- 
ing the  reciprocating  valve  into  a  piston,  or  series  of  pistons, 
on  the  valve  rod,  the  ports  consisting  of  annular  openings  in 
the  cylindrical  barrel  in  which  the  pistons  reciprocate..  In 
the  illustration,  which  shows  a  form  of  piston  valve  common 
both  in  America  and  in  this  country,  steam  is  admitted  at 
either  end  of  the  chest,  and  exhaust  takes  place  from  the 
centre;  and  it  will  be  observed  that  the  exhaust  steam  passes 


Fig.  50.— Piston  Valves. 

through  the  middle  of  the  inner  piston,  to  the  right  or  left,  as 
the  case  may  be.  A  flat  end  on  each  of  the  two  outer  pistons 
prevents  the  passage  of  steam  from  the  steam  chest  directly  to 
the  exhaust.  It  will  be  seen  that  in  the  engine  shown  in 
Fig.  50  the  valve  chest  and  the  cylinder  barrel  and  ends  are 
jacketed.  A  form  of  piston  valve  is  used  in  tlu  Willans 
engine,  and  is  described  in  a  later  article. 

Oscillating  Valve. — A  tandem,  compound  engine  of  Ameri- 
can pattern,  made  b\  ^Iessrs.  Ball  and  Wood,  is  shown  in 
Fig.  51.     The  steam  distribution  in  this  engine  is  effected  by 


*  From  a  forthcoming  work  to  be  published  by   Vhi  I.1"  t/ricia n  Printing 
and  Publishing  Company.    All  rights  ate  reserved. 


'"'  of  an  oscillating  valve  worked  by  an  overhung  crank 

on  the  main  shall.  The  rocking  valve  is  in  the  form  of  ' 
cylinder,  and  is  ported  in  such  a  way  as  to  form,  in  conjunc- 
tion with  the  fixed  ports  in  the  seat,  a  kind  of  three -way  cock. 
At  one  extreme   po  in   passes  into  one  of  the   . 

and  the  exhausl    through    the  other;    the  opposite  es 

the  distribution.     Where  a  compound  distribution  is 


Fig.  51. — Tandem  Compound  F.ugine  with  Oscillating  Valves. 

to  be  effected,  more  than  one  simple  rocking  valve  is  required, 
and  the  two  or  more  are  sometimes  placed  on  the  same  rock- 
ing shaft,  and  actuated  from  the  same  eccentric  or  wrist  plate. 
This  form  of  valve,  when  actuated  by  a  harmonic  motion,  and 
not  by  trip  or  trigger  action,  is  not  susceptible  of  causing 
useful  alteration  in  the  distribution  of  the  steam  writh  vary- 
ing loads  ;  it  is,  therefore,  most  commonly  met  with  in  engines 
which  are  governed  by  the  throttle  valve.  When  used  as  a 
trip  valve,  the  oscillating  valve  is  very  commonly  met  with  in 
Corliss  engines,  but  in  such  examples  the  steam  and  exhaust 
distributions  are  controlled  by  separate  and  separately  actuated 
valves. 

Trick  Valve. — The  oscillating  valve  of  the  Ball  and  Wood 
engine,  in  Fig.  51,  possesses  further  interest,  inasmuch  as  it 
furnishes  an  example  of  the  Trick  valve,  a  form  of  valve 
which  is  designed  to  give  rapid  and  wide  opening  of  the 
ports,  with  a  minimum  of  travel  of  the  valve.  This  is 
accomplished,  as  shown  in  Fig.  52,  which  is  a  section  through 
the  oscillating  valves  of  the  engine  just  named,  by  contriving 


FlG.  52.— Oscillating  Trick  Valves  of  Ball  and  Wood  Engine. 

a  passage  for  the  ingoing  steam  through  the  valve  itself,  as 
well  as  through  the  gap  formed  between  the  edge  of  the  valve 
and  the  edge  of  the  port.  The  arrows  in  the  diagram  show 
this,  and  it  will  be  seen  that  the  full  travel  of  the  valve  gives 
a  much  greater  opening  to  the  steam  than  if  there  were  no 
such  passage  through  the  valve  itself.  The  effect  produced  is 
similar  to  that  produced  by  gridiron  or  double-ported  valves. 

Corliss  Valves. — The  engines  in  electric  traction   si. 
in  this  country  and  abroad,  and  in  electric  light  and  general 
supply  stations  in    America  and   Europe,  are  frequently  of 
such  a  size  and   are  designed  to  run  so  slowly  that   Corliss 
valves  are  found  to  be  the  most  suitable  for  them.     The  name 
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"  Corliss  valves  "  is  applied  to  a  large  variety  of  valves  which 
possess  several  features  in  common.  These  special  points  of 
design  were  first  brought  together  by  Mr.  G.  H.  Corliss,  of 
America,  in  1849,  and  comprise  the  following  essentials  : — 
(1)  A  combination  of  four  valves,  two  for  exhaust  and  two  for 
the  admission  of  steam — i.e.,  one  of  either  at  each  end  of  the 
cylinder;  (2)  quick,  snapping  opening  and  closing  of  these 
valves,  the  rapidity  of  the  movements  being  independent  of 
he  period  of  steam  admission ;  (3)  the  use  of  dashpots  to  cluck 


Automatic  Expansion  Valves. — Where  economy  is  a  vital 
point,  as  in  engines  for  the  work  discussed  in  this  series,  it 
is  essential  that  the  variations  of  the  steam  distribution  at 
varying  loads  shall  be  as  little  wasteful  of  steam  as  possible. 
To  this  end  it  is  often  necessary  to  construct  the  slide  valves  so 
that  there  may  be  a  very  wide  range  in  the  cut-off  without  any 
variation  in  the  points  of  admission,  release  and  compression. 
An  ordinary  slide  valve,  as  pointed  out  in  the  previous  articles, 
may  be  madel  to  give  a  wide  range  of  cut-off  by  combining 


Fig.  53. — Tandem  Compound  "Corliss"  Engine:  by  Messrs.  Mui-grave  and  Cui. 


the  excessive  violence  of  the  movements  of  the  valves  and  valve 
gear.  Usually  all  four  valves  are  actuated  by  means  of  four  rods 
pinned  to  a  single  oscillating  disc  or  wrist  plate ;  but  in  some 
cases  a  system  of  shifting  rods,  actuated  by  main  valve  rods 
is  employed,  as  shown  in  Fig.  53.  These  rods  cause  the 
steam  valves  to  be  opened  against  the  resistance  of  coil 
springs,  and  at  the  proper  moment  these  springs  are  "fired 
off"  by  a  liberating  gear,  and  the  valves  are  quickly  closed. 


variations  in  its  travel  and  angle  of  advance  ;  but  where  such 
a  valve  is  designed  to  work  economically  with  a  late  cut-off  it 
is  impossible  to  maintain  this  economy  at  any  very  early  cut' 
off.  Such  a  valve  may  give  high  economy  at  full  load,  but  it 
would  be  very  wasteful  at  light  loads.  To  meet  this  difficulty 
two  classes  of  automatic  expansion  slide  valves  have  been 
invented,  both  classes  possessing  the  common  feature  that  the 
point  of  cut-off  is  controlled  by  a  separate  slide  valve,  called 


—Longitudinal  section  of  "  Corliss      I 


Th,  exhaust  porl    ■  ■       i    ial     opened  and  ■  ■  cipro- 

piei  ervention  of  a  trip  □ 

i  di  agr a I    i  I  argi   Corli     engine  i 

.  ufficii  nl    to  reveal   thi    principal    I     oi    thi     mel 

team  di      ibu   on     oamelj     thi    abst  oce  of  « ire  draw  ing  al 

md    the    prompl    relea  e   and    coi 
pre    ion.     i  afoi  I  cmately,  the  mechanical  difficulty     in  adapl 
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way  ol         application  II  oi    big)     pi    I  engin         Fig. 
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the  expansion  valve,  the  other  poini  -  in  the  dis  tributfon  being 
determined  by  the  main  valve,  who  i  behaviour  is  not- subject 
to  vat  iation. 

continued.) 


TELEPHONIC  REMINISCENCES. 

At  the  dinnet  of  the  National  Tele  pin  me  0  mpany's  ataff,  on 
last,   Prof.  Mil iii:s,  in   replying  to  the  toast  of  "Our 
Guests,"  indulged  in  the  following  interesting    bistorical  retro- 
spect ■ 

When  I  Iooi  ,"  intcd  iiliM  in 

I  yeai  ;  l,   pi   i  lei  iii.. i < >    ol    til 

think  that  it  is  only  18yeara  ^in> •■  bb 

am   in.  1. 1  ed  at  its  wideopi  ead  «  bat  was  a  tew 

ears  since  a  sei 
i 
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contained  in  DuMoucei's  "Exposddes  Applications"  (Paris,  1854),  when 

M.  Charles  llourseul,  :v  French  telegraphist,  conceived  a  plan  of  conveying 
Bound  and  speech  by  electricity.  Suppose  be  explained  "  that  a  man 
speaks  near  a  movable  disc  sufficiently  flexible  to  lose  none  of  the  vibrations 

of  the  voice  ;  Ilia  I  I  his  disc  altci  naleW  makes  and  breaks  thecurreuts  from 
a  battery,  you  may  have  al  a  distance  another  disc  which  will  simul- 
taneously execute  the  same  vibrations."  1  fafortunately,  M.  Boursel  did  not 
work  "ut  bis  idea  to  a  practical  end  ;  but  in  these  few  words  we  have  the 
shortest  possible  explanation  of  the  theory  of  our  present  telephones, 

It  is  now  exactly  30  years  since  my  first  experiments  with  a  working 
telephone,  for  in  1865,  being  at  St.  Petersburg  in  order  to  fulfil  my  con- 
tract with  the  Russian  Government  for  'he  establishment  of  my  printing 
telegraph  instrument  upon  all  their  important  lines,  I  was  invited  by  his 
Majesty  the  Emperor  Alexander  II.  to  give  a  lecture  before  his  Majesty, 
the  Empress,  and  Court  at  Czarakoi  Zelo,  which  I  did  :  but  as  I  wished  to 
present  to  his  Majesty,  not  only  my  own  telegraph  instrument,  but  all 
the  latest  novelties,  Prof.  Philipp  Ueis.  of  Friedericksdorf,  Frankfort-upon- 
Maiu,  sent  to  Russia  his  new  telephone,  with  which  I  was  enabled  to 
transmit  and  receive  perfectly  all  musical  sounds,  and  also  a  few  spoken 
words — though  these  were  rather  uucertaiu,  for  at  moments  a  word  could 
be  clearly  heard,  and  then,  from  some  unexplained  cause,  no  words  were 
possible.  This  wonderful  instrument  was  based  upon  the  true  theory  of 
telephony,  and  it  contained  all  the  necessary  organs  to  make  it  a  practi- 
cable success.  Its  unfortunate  inventor  died  in  1874,  almost  unknown, 
poor  and  neglected;  but  the  German  Government  have  since  tried  to  make 
reparation  by  acknowledging  bis  claims  as  the  first  inventor,  and  ereel 
ing  a  monument  to  his  memory  in  the  cemetery  at  Friedericksdorf.* 

The  duties  connected  with  my  printing  telegraph  instrument  prevented 
me  from  continuing  my  experiments  with  the  telephone  of  Prof,  lieis. 
but  in  1876  we  heard  in  Europe  of  the  invention,  by  Prof.  Alexander 
Graham  Bell,  of  his  wonderful  telephone,  by  means  of  which  the  practical 
transmission  and  reception  of  human  speech  had  become  an  accomplished 
fact,  and  early  in  1877  the  instrument  was  brought  to  England.  I  at  once 
resumed  my  experiments  of  1865  with  it,  and  found  that  Prof.  Bell's 
telephone,  considered  as  a  receiver,  was  absolute  perfection,  but  that  his 
mode  of  transmission  of  magneto-eiectric  currents,  generated  solely  by  the 
movement  of  an  iron  diaphragm  near  its  electro-magnet,  was  defective,  as 
the  currents  produced  were  too  feeble  for  any  practical  use.  I  then  tried 
to  adopt  Prof.  Reis't  system  of  using  a  separate  battery,  brought  into  play 
by  the  movement  of  a  diaphragm. 

I  will  not  cite  the  numerous  experiments  and  difficulties  that  1  met  with 
in  this  research,  but  at  last  I  succeeded  in  finding  the  effect  I  wished,  by 
the  use  of  a  very  slight  electric  contact  of  the  surface  of  solid  carl  ion.  or 
any  other  metals,  such  as  ordinary  iron  nails.  This  slight  or  microphonic 
contact  has  the  remarkable  power  of  varying  the  resistance,  and,  conse- 
quently, the  force  of  an  electric  current,  exactly  in  accordance  with  the 
sonorous  vibrations  of  the  human  voice  ;  and,  in  fact,  the  contacts  could  easily 
be  rendered  so  sensitive  that  the  instrument  became  a  microphone,  rendering 
audible  sounds  far  too  feeble  for  the  human  ear.  All  of  these  results  I 
gave  freely  to  the  public,  and  brought  before  the  notice  of  the  scientific 
world  in  a  Paper  I  read  to  the  Royal  Society  in  May,  1878. 

Another  discovery  which  I  made  in  the  continuance  of  my  researches, 
which  is  now  of  the  highest  utility  to  far-distant  telephony,  was  the  use 
of  twisted  wires,  or  wires  so  arranged  upon  their  insulators  that  the  whole 
line  should  gradually  revolve  on  its  axis  so  as  to  prevent  induction  from 
other  independent  wires.  This  was  given  freely  to  the  world  in  my  Paper 
read  before  the  Society  of  Telegraph  Engineers,  March  12,  1879,  and 
fully  illustrated  by  engravings  in  Engineering  of  the  same  week.  In 
order  to  understand  this.  I  will  quote  a  single  paragraph  from  this 
paper:  "If  two  ordinary  aerial  lines  are  thus  used,  they  should 
have  the  twist  given  to  these  wires  by  changing  their  position  relatively  to 
other  wires  from  vertical  to  horizontal  at  each  pole  or  miles.  Thus,  if  we 
had    two    lines,  A  and  B,  they  should  have   their   four  relative   positions 

B  K " 

repeated  as  often  as  possible,  viz..  A  B,  then    -,  then  B  A,  and  ' .         This  is 

A  B' 

the  system  employed  by  the  telephone  line  between  London  and  Paris, 
and,  in  fact,  upon  all  successful  long-distance  telephone  lines  throughout 
the  world,  so  I  think  it  is  only  fair  that  it  she  mid  be  known  that  1  discovered 
and  published  this  long  before  long-distance  telephony  was  ever  brought 
into  use. 

During  the  same  months  of  1877  that  I  was  experimenting  with 
Prot  Bell's  telephone,  Mr.  Edison,  in  the  United  States,  was  also 
engaged  upon  a  similar  research,  viz.,  endeavouring  to  adopt  Prof. 
method  of  transmission  by  a  diaphragm  and  separate  battery, 
and  he  succeeded  in  inventing  and  patenting  his  form  of  transmitter, 
which  he  called  the  Carbon  Telephone.  This  transmitter  was  brought 
to  England  in  1878.  and  it  worked  remarkably  well,  although  I  felt 
convinced  then,  a-  I  am  still,  that  the  theory  upon  which  it  was 
Bupposed  to  work  was  wrong.  Mr.  Edison's  views  were  thai  its  a 
action  was  based  on  the  varying  resistance  obtained  through  a  varying 
pressure  of  the  diaphragm  upon  an  elastic  button  of  carbon.  He  believed 
that  the  varying  resistance  of  carbon  by  pressure  was  an  original  discovery, 
but  it  was  well  known  for  many  yens  previous  in  Europe,  through  its  pub- 
lication by  Du  Monoal  and  its  application  by  Clerac  in  his  carbon  n 
tube,  whose  resistance  was  varied  according  to  the  pressure  given  to  its 
adjusting  screw.) 

The  error  of  this   theory  is  shown  by  the    fact  that  we  cat I  sbtain   a 

difference  of  resistance  through  pressure  upon  any  conducting  substance  of 
more  than  a  few  ohms,  say  1  to  10,  but  with  a  microphonic  joint  we  can 
easily  obtain  the  widest  range,  from  almost  zero  to  an  infinity  oi  resistance  md 
this  with  the  smallest  possible  expenditure  of  mechanical  energy  from  the 


diaphragm,  oi  even  without  a  diaphragm.  I  believed  then,  as  I  do  still, 
that  its  excellent  functions  were  due  to  a  microphonic  joint,  of  which,  and 
Of    the  value   of    which,   Edison    was    unaware;   and    I   also  believe  that   the 

often  successful  transmis-i f  words  by  Prof,  Reis's  transmitter  was  due 

to  an  accidental  adjustment  of  his  contacts  to  a  true  microphonic  condi- 
tion, lie  was,  of  course,  unaware  of  the  power  and  importance  of  micro- 
phonic joint  s,  else  his  telephone  would  have  been  a  practical  success  at  once. 
Unfortunately,  Mr.  Edison  ami  myself  had  a  painful  discussion  as  to 
priority  of  invention,  in  which  we  have  both  sustained  our  individual  views 
up  to  the  present  time.  Mr.  Edison's  views  have  been  sustained  by  all  the 
companies  owning  his  patent  ;  mine  have  been  sustained  bj  nearly  the 
whole  scientific  world.  The  companies,  however,  whose  interest  it  was  to 
sustain  and  possess  for  themselves  an  entire  monopoly  b  i  n  pared  neither 
wealth  nor  power  to  obtain  this  coveted  monopoly,  and  by  the  means  oi 
the  ablest  legal  counsel  and  expert  witnesses,  they  obtained  a  legal  de 
giving  them  the  sole  right  to  the  use  of  a  diaphragm  pressing  upon  a 
variable  resistance,  notwithstanding  that,  the  diaphragm  was  the  di 
of  Prof.  Reis,  and  microphonic  contacts  by  myself.  This  is  all  now  past 
history,  but  1  am  now  more  than  consoled  by  the  fact  that  at  the  present 
time  there  is  not  a  single  transmitter  in  practical  use  throughout  the 
world  whose  function  is  not  based  entirely  upon  its  microphonic  joints, 
whether  in  the  firm  solid  conductors  pressing  upon  each  other,  or  when 
these  contacts  are  multiplied,  as  in  the  form  of  granules  or  powder. 


*  "Philipp  Reis,  Inventor  of  the  Telephone  ;  a  Biographical  Sketch,"  by 
Prof.  SiLvanus  1'.  Thompson.  I-'. U.S.,  &c,  London.  I',  md  I'.  N.  Spon. 
1883.) 


THE  ELECTROLYSIS  OF  GOLD.* 

BY    N.     S.     KEITH. 

Obtaining  the  contents  of  gold  from  auriferous  rocks  and  ores 
by  means  of  solvents  and  subsequent  precipitation  is  now  attracting 
much  attention,  in  both  scientific  and  financial  circles. 

Because  in  some  of  the  practised  plans  electricity  takes  an 
important  part  in  the  operations,  I  think  some  electrical  infor- 
mation relating  to  the  matter  will  be  acceptable  ;  therefore  this 
Paper. 

In  fully  considering  the  subject,  we  would  have  to  enter  into  the 
question  of  the  possible  formation  of  native  gold  in  rocks  and  ores 
by  electro-deposition  from  the  solvent  waters  of  the  earth  by  action 
of  earth  currents.  But,  as  my  Paper  is  to  deal  more  with  practice 
than  hypothesis,  I  shall  leave  that  matter  to  the  side,  after  stating 
a  fact  from  which  various  deductions  may  be  drawn.  At  the  Dorn 
Gold  Mine,  in  South  Carolina,  U.S.A.,  the  rock  formation  is  talcose 
slate.  The  soil  is  mainly  the  slate,  disintegrated  and  decomposed. 
The  slate  is  permeated  by  quartz  veins,  of  all  sizes,  carrying  gold. 
The  soil  is  also  auriferous.  Particles  of  gold  in  the  soil  are  all 
rounded,  as  if  they  had  been  submitted  to  attrition  or  solvent 
action  ;  while  those  in  the  rock  are  crystalline  in  form,  bright,  and 
with  sharp,  well-defined  edges.  The  gold  from  both  positions  is  of 
equal  quality,  and  the  soil  is  of  local  origin.  These  facts  seem  to 
point  to  the  present  decrease  of  gold  from  the  soil  by  solution,  and 
increase,  by  deposition,  of  the  gold  in  the  rock. 

Gold  exists  in  natural  auriferous  materials  in  its  native  or 
metallic  state,  in  irregularly-shaped  pieces,  from  scarcely  above 
the  size  of  an  atom  to  that  of,  say,  a  hundredweight.  The  larger 
pieces  give  no  special  trouble  in  securing,  after  they  are  found, 
and  do  not  call  for  consideration  in  this  Paper.  The  smaller 
particles— those  of  which  it  takes  thousands,  perhaps,  to  weigh  a 
milligramme — are  the  minute  things  which  engage  our  present 
attention  and  the  efforts  of  metallurgists  and  electro-chemists  the 
world  over. 

The  larger  particles  of  gold  are  comparatively  easily  separated  by 
amalgamation  from  the  powdered  auriferous  rock,  owing  to  their 
weight  causing  them  to  sink  into  contact  with  mercury  surfaces. 
But  the  lighter  particles  float  in  the  water  used,  do  not  come  into 
contact  with  mercury,  and  are  lost  to  amalgamation.  Many  efforts 
have  been  made  to  use  electricity  in  obtaining  this  finely-divided 
cold.  Most  of  them  have  been  the  dreams  of  unlearned  enthusiasts, 
or  the  devices  of  dishonest  men  to  obtain  gold  from  the  pockets  of 
their  dupes. 

The  "  Rae  process,"  which  has  received  so  much  consideration  at 
the  hands  of  "experts"  in  recent  patent  litigation  involving  the 
"cyanide  process"  of  McArthur-Forrest,  was  an  effort  to  simul- 
taneously dissolve  gold  from  ores,  and  deposit  it  on  a  cathode  by 
electrolytic  action.  It  failed  for  at  least  two  reasons — (1)  the  im- 
perfect knowledge  of  electro-chemistry  of  its  inventor,  and  (2)  from 
the  impracticability  of  causing  the  particles  of  gold  to  remain  long 
em  ugh  in  contact  with  the  anode  to  be  acted  <>n  clectrolytically. 
The  dynamos  used  by  Rae  at  the  Douglas  Mill,  in  Nevada,  about 
eight  years  ago,  in  the  effort  to  gain  practical  results,  were 
wound,  and  without  polarity  protectors.  Carbon  anodes  (some- 
times, by  reversal,  the  cathodes)  were  used,  suspended  in  amalga- 
mating pans,  in  which  the  pulp  was  agitated.  The  sides  and 
bottoms  of  the  iron  pans  were  to  be  the  cathodes.  At  least  half 
the  time  they  were  the  anodes.  The  mercury  in  the  pulp  was  to 
combine  with  the  precipitated   gold  and  silver. 

*  Paper  read  before  the  Institution  of  Electrical  Engine  t  s,  March  14th. 
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By  other  inventors  agitated  mercury  was  made  the  cathode,  and 
the  tine  gold  was  expected  to  mechanically  "follow  the  current" 
into  the  mercury. 

Whatever  uf  value  the  electric  current  conferred  was  due  to  the 
fact  that  there  was  a  reduction  at  the  cathode  of  oxides  and  salts  of 
metals,  thus  keeping  the  mercury  with  a  clean,  bright,  unoxidised 
surface,  so  that  it  was  in  a  more  receptive  condition. 

The  amounts  of  various  metals  dissolved  or  deposited  by  a 
coulomb  of  current  have  been  accurately  determined.  For  example, 
one  coulomb  sets  free  0-000162  grain  of  hydrogen.  We  may  express 
this  quantity  as  one  hydrogen-coulomb=0'000162  grain.  From 
this  we  gain  the  following  values  : — 

( me  (dyad)  copper-coulomb    =°"00016f><63"5  =00051035  grain  of 

copper. 

One  (monad)  silver-coulomb  =0-000162x108  =  0-017343  grain  of 

silver. 

_      ,    .   ,,      ,,        ,      ,  0  000162x196-6     AA1fw>n  t 

One  (triad)  gold-coulomb        = —  — =0-0106 11  grain  of 

3  gold. 

One  (dyad)  mercury-coulomb  =°_<)()016|^??0  =  0  016200  gram  of 

-  mercury. 

One  (dyad)  iron-coulomb         =  0000162?<56  =0 "004536  grain  of 
2  iron. 

One  (dyad)  lead-coulomb        =  °  0001^2  X  207  =  0  016767  grain  of 

lead. 

One  (dyad)  zinc-coulomb        =  JL0^1^!65-  =0005265  grain  of 

zinc. 

For  a  practical,  everyday-work  unit,  we  may  multiply  each  of 
the  above  quantities  by  3,600sec.  in  an  hour  to  express  the  several 
quantities  which  an  ampere  will  cause  the  solution  and  deposition 
of  each  hour.     These  quantities  are  as  follows  : — 

Hydrogen  ampere-hour 0 '5832  grain. 

Copper  ,,  1837      grains. 

Silver  „  72'28       ~    „ 

Gold  , 3810 

Mercury  ,,  58  32 

Iron      '  ,,  1630 

Lead  „  60-36 

Zinc  ,,  18-95 

It  has  been  found  by  experimenters  in  the  line,  and  it  may  be 
accepted  as  a  law,  that  the  various  elements  bear  a  relation  to 
each  other,  which  relation  we  name  "  electro-positive  "  or  "  electro- 
negative "  according  to  the  method  of  expression.  Some  call  it 
their  "  electro-chemical  "  relation.  The  electro-positive  metals 
tend  to  composition  with  electro-negative  elements.  Thus,  potas- 
sium is  always  electro-positive  to  the  electro-negative  oxygen. 
Elaborate  lists  .  f  the  electro-positive  and  the  electro-negative 
elements  are  in  the  textbooks.  They  have  the  order  of  arrange- 
ment which  puts  the  most  electro-positive  first,  followed,  si  riatim, 
by  the  less  electro-positive,  till  at  the  lower  end  the  most  electro- 
negative element  appears.  But  one  element  may  be  electro-posi- 
tivi  i"  another  element  in  one  solution,  while  in  another  solution 
bhi  electro-chemical  relation  is  exactly  the  reverse.  For  instance, 
in  dilute  sulphuric  acid  iron  is  electro-positive  to  gold  ;  but  in  a 
solution  of  cyanide  of  potassium  gold  is  electro-positive  to  iron, 
lectro  positive  is  always  more  soluble  in  the  solution  than 
electro-negative.  If  the  electro-positive  and  the  electro- 
ive  metals  be  connected,  electrically,  while  in  the  solution, 
the  Bolving  action  of  the  liquid  on  the  electro-positive  metal  is 
much  iii'i.:;  lai  in  proportion  to  the  difference  in  their 

lation      uch    a    combination  makes  a  galvanic 
battery,  more  or  less  approaching  perfection.     The  placing  "1  an 
1 1 aneou     on  13  increase  tin' 

iction,    "i-   even    reverse    it,    depending    on    the  direction  of   the 
electric  current.     The  dynamic  value  of  these  actions  may  always 
be  measured  as  watts  by  suitable  instruments,  such  as  an  ammeter 
and  a  voltmetei  - 
Tin'  fai        !  Id  could  i"   dissolved  bj  chlorine,  aqua regia, 

tve  been  Known  for  many 
'I'ln   e  fact     aavi    b  bd  pul  extensively  into  practical  use 

of  chlorine 
the  Plattnei   1                                      ttions.      From  tin-  solutions 
Id        depo  ited   by  ferrou      ulph  its  I  FeS<  >,). 
For  1 1 1  r. hi   - .i-  .0.  1   ■   ,    not     lece    irj    to    con  lidei    1 , 

11    oi    Hi -I.I    from    this  solution    of  auric 

1    (Au013)    be     '...t    i..'.  I.  1 .1.  otro 

..id     various     1 

■  1  on. Ir  of  potassium 
uCy)  in  a  solution   of  po  been 

1.'..  well  known  to 
need  consideration  hi  re 

We  will  consider  the  subji  ipon  the  obtaining  of 

nd  on         1 


important  solvent  in  practical  use  at  present  is  cyanide  of  potassium, 
measured  by  the  production  of  gold  from  the  mines  by  its  means. 
It  has  been  stoutly  asserted  that  cyanide  of  potassium  is  not  a 
solvent  of  gold,  and  more  surely  maintained  that  it  is,  by  reason 
of  its  extensive  use  for  the  purpose,  spite  of  the  fact  that  pure 
solution  of  potassic  cyanide  in  water  will  not  dissolve  gold  at  a 
practicable  rate,  if  at  all.  If,  for  an  experiment,  we  take  a  piece 
of  gold  leaf  and  lay  it  on  the  surface  of  a  cyanide  solution,  we  will 
find  that  it  will  there  be  dissolved  in  a  few  minutes  (the  stronger 
the  solution  the  more  rapidly),  while  a  like  piece  sunk  in  the 
solution  will  be  hours  in  dissolving,  the  strength  of  the  solution 
affecting  the  rate  but  slightly.  It  is  claimed,  and  justly  too,  that 
the  presence  of  oxygen  is  necessary  for  the  hastening  of  the  solving 
action,  or,  rather,  the  combination  of  cyanogen  with  the  gold,  so 
that  the  resulting  auric  cyanide  be  dissolved.  This  fact  was 
recognised  upwards  of  50  years  ago  by  Eisner,  and  the  chemical 
equation  was  expressed  by  him  thus  : 

4Au  +  8KCy  +  0,  +  2H,  0  =  4AuCyKCy  +  4KOH; 
the   oxygen   in   this   case  furnishing   the    necessary    element    to 
decompose  some  of  the  potassic  cyanide  so  as  to  form  the  double 
salt,  auric-potassic  cyanide  and  potassic  hydrate. 

MacLaurin,  a  New  Zealand  chemist,  has  proved  with  mathe- 
matical precision  the  truth  of  Eisner's  equation.  His  admirable 
research  was  published  more  than  a  year  ago  in  the  Journal  of  the 
Chemical  Society  (London),  1893,  p.  724. 

({old  leaf  of  the  same  thickness  and  very  nearly  the  same  weight 
was  allowed  to  remain — 


92  hours. 
Water...               ..    1250        grm. 
Potassium  cyanide        l'O        grin. 
Gold 0-9947  grm. 


In  stoppered 
bottle. 


Loss  of  gold  . 


0-0018  grm. 

1.  ■!;; 


Iu  open  bottle.      In  bottle  with  0. 


68  hours.  96  hours. 

125-0          grm.  125-0          grin. 

l'O          grm.  l'O          grm. 

0-99035  grm.  099425  grm. 


0-23995  grm. 
=  24'2% 


The  minute  quantity  of  gold  dissoved  in  the  stoppered  bottle  is 
apparently  due  to  a  small  quantity  of  oxygen  previously  absorbed 
by  the  cyanide  solution  from  the  atmosphere.  Just  in  the  same 
way  water,  though  not  a  solvent  for  calcium  carbonate,  will  dissolve 
the  latter  to  some  extent  if  not  previously  freed  from  carbonic  acid 
by  boiling. 

Recognising  the  apparent  necessity  of  the  presence  of  oxygen, 
many  experimenters  have  tried  many  oxidising  substances,  besides 
passing  air  through  the  cyanide  solution,  such  as  peroxide  of 
manganese  ;  ferricyanide  of  potassium  ;  bleaching  powder,  or 
other  materials  yielding  chlorine,  bromine,  and  iodine  :  peroxide 
of  sodium.  I  have  tried  peroxide  of  hydrogen  with  success.  All 
these  are  more  or  les*  effectual  in  hastening  the  solvent  action  : 
but,  as  they  have  to  be  added  in  quantities  far  in  excess  of  the 
amount  theoretically  necessary  to  effect  the  reactions,  if  actually 
brought  into  contact  with  the  gold  and  nothing  else,  they  are 
wasteful,  because  they  decompose  more  of  the  cyanide  than  is 
necessary  for  solvent  action.  Bromine,  chlorine,  &c.,  are  simply 
oxidising  agents  -sit  .11  lardy,  to  bo  sure,  but  still  decomposers  of 
the  cyanide  in  too  great  quantities,  because  they  exert  their 
action  away  from  the  particles  of  gold.  These  oxidising  agents 
have  been  tersely  called  "  cyanic-ides."  Their  actions,  direct  or 
otherwise,  are  practically  those  of  oxygen. 

Be  that  as  it  may  ;  in  practice  the  finely  divided  auriferous 
rock,  or  ores,  is  submitted  to  the  action  of  successive  quantities  of 

aqueous  solutions  of  cyanide  of  potassium,  containing  varying 
quantities  of  .  \y  on.  or  oxynen- producing  materials,  or  analogues. 
in  large  vats,  as  in  infiltration   and  percolation.      Bach  quantity  of 

the  solvent  is  allowed  to  remain  for  a  greater  or  lees  number  of 
hours  in,  and  covering,  the  ore,  and  is  then  drawn  therefrom  into 
precipitation  vats,  where  the  gold  is  obtained  from  the  solution  by 
v  in  iu    means,  which  we  will  presently  consider.     Generally,  the 

finely  divided    auriferous    materials   are    "tailings"    from  the    gold 

amalgamating  mills,  which  crush  and  treat  with  mercury  the 
material    tor   ol.i.mine;  the  contents  ..I    ;..ld  by  amalgamation  as  far 

.    possible. 

These  tailings   contain    extremely    line  divided    gold    which   has 

resisted  m,  and  in  varying  quantitie  .  averaging  about 

five   to   six   pennyweights  per  ton  nf  tailings,      \n\   economy  in 

.   process,  such  as  hastening  the  rate  of  solving  the  gold; 

prevention  of  decomp  far  as  possible  an.l    feasible,  ol 

ing    ii Id    more  ea  ily    and    oheaply   obtainable 

fr the  solution,  &o.,  is  of  rasl  importance  in  the  metallurgy   ol 

Looking  at  the  mattoi  Erom  the  eleotro-metallurgist's  stand 
point,  Borne  tune  ago  I  concluded  that  the  action  oi  oxygen  was 

due   to    its       iron-     electr olio-     relation    to   gold    in   B   cyanide 

Solution.       Therefore     I      Hied     the     effects     oi      various     in.. 
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which    are   electro-negative    to    gold    in    solutions  of    oyanide  of 
potassium.     Carbon    in    contact   with  gold    in    cyanide   solutions 

furnis  with  it  :i  voltaic  couple,  and  the  gold  is  far  mure  rapidly 
dissolved  than  when  alone.  The  best  practical  application  of  this 
tact  is  to  finely  powder  the  carbon,  and  continually  agitate  it  with 
the  auriferous  tailings  in  a  cyanide  solution.  Though  the  finely 
powdered  carbon  causes  more  speedy  action  than  do  a  few,  or  more, 
large  pieces,  it  is  still  an  operation  of  chance,  because  the  increased 
rate  of  action  is  dependent  upon  actual  continued  confacl 
and  carbon  until  the  gold  is  dissolved.  Iron  is  electro-negative  to 
gold  in  a  cyanide  solution.  The  two  form  a  galvanic  or  voltaic 
couple,  and  the  action  is  the  same  as  in  the  ease  of  the  carbon, 
only  less  in  speed,  because  the  iron  is  not  so  Btrongly  electro- 
negative as  is  the  carbon.  I  have  discovered  that  mercury  is 
electro-negative  to  gold  in  a  solution  of  cyanide  of  potassium.  I 
have  availed  myself  of  this  fact  to  improve  the  cyanide  solvent, 
after  this  manner  :  I  add  to  the  cyanide  of  potassium  solution  used 
for  the  purpose,  in  any  of  its  strengths  (which  latter  vary  from  O'Ol 
per  cent,  to  0'5  per  cent,  of  cyanide),  a  small  quantity  of  potassio- 
mercuric  cyanide  (2  KCyllgCy.,),  say  two  ounces,  or  more,  per 
ton  of  solution.  The  action  is  as  follows  : — The  electro-positive 
gold  decomposes  the  mercuric  cyanide,  taking  to  itself  the  cyanogen 
thereof,  and  receives  on  its  surface  the  liberated  mercury  which 
amalgamates  it.  Then  in  the  solvent  there  is  the  contact  of 
a  voltaic  couple,  under  which  condition  the  electro-positive 
gold  is  dissolved,  and  afterwards  the  extremely  attenuated  film 
of  mercury  again  dissolves  in  the  cyanide  solution,  to  react  as 
before.  There  are  no  combinations,  decompositions,  and  reactions 
taking  place,  except  those  noted  as  being  caused  by  the  voltaic 
couple. 

There  are  no  oxidations  of  cyanides  to  cyanates,  which  latter  are 
not  solvents  of  gold.  The  solving  action  takes  place  very  much 
speedier,  because  the  electro- negative  material  is  brought  into,  and 
retained  till  dissolved  in  direct  contact  with,  the  electro-positive 
gold.  There  is  no  deleterious  material  introduced  to  the  solvent, 
and  the  mercury  acts  as  an  assistant  in  the  subsequent  operations 
of  obtaining  the  gold  from  the  solvent.  In  the  older  process,  two, 
three,  or  more  changes  of  the  solvent  were  made,  with  intervals 
between,  during  which  the  oxygen  of  the  air  was  permitted  to 
permeate  the  mass  of  tailings,  and  thus  furnish  the  necessary  electro- 
negative material.  By  my  electrolytic  process,  the  necessary 
-negative  material,  mercury,  is  always  present;  so  that  the 
solution  may  go  on  uninterruptedly  so  long  as  the  necessary 
solvent,  cyanide  of  potassium,  is  present  in  contact  with  the 
couple.  But,  in  order  to  ensure  this  condition,  especially  with 
extremely  weak  solutions  of  cyanide,  the  use  of  which  is  desirable, 
the  solvent  must  be  kept  in  motion  through  the  mass,  so  that  the 
part  containing  the  cyanogen  constitutent  which  should  be  in 
contact  with  the  gold  may  continuously  replace  the  solution  which 
has  acquired  its  quantum  of  gold. 

Pursuing  the  above  plan,  extremely  weak  solutions  of  cyanide 
of  potassium  may  be  used — say  O'Ol  per  centum,  or  less,  by 
percolating  them  through  the  mass  of  tailings  continuously,  and 
simultaneously  passing  the  solvent  from  the  percolator  through  an 
electrolytic  bath  with  sufficiently  extended  electrode  surfaces,  and 
enough  amperes  of  current  to  ensure  the  electro-deposition  of  the 
dissolved  gold  from  the  solvent  wholly,  or  in  greater  part.  The 
solvent  can  be  returned  continuously  to  the  tailings  to  dissolve 
more  gold,  if  necessary  ;  or,  if  practically  all  the  gold  has  been 
removed,  it  may  be  passed  to  a  fresh  lot  of  tailings,  to  again  be 
passed  through  the  cycle  of  operations. 

The  most  extensively  pursued  plan  of  obtaining  the  gold  from 
auriferous  cyanide  solutions  is  by  precipitation  by  means  of  zinc. 
Practice  has  demonstrated  that  for  effective  deposition  the  zinc 
must  be  finely  divided,  and  its  surfaces  must  be  bright  and  metallic, 
free  from  oxide  or  salts.  Therefore  the  "zinc  shavings"  are 
always  freshly  prepared  before  the  time  of  use. 

They  are  put  in  boxes  having  bottoms  of  iron-wire  netting,  and 
these  boxes  are  so  placed  in  the  precipitation  vat  that  the  solution 
enters  each  box  of  the  series  through  the  bottom,  up  through  the 
mass  of  zinc  shavings,  down  again,  and  up  through  the  next  box  of 
the  series.  Having  passed  through  the  last  box,  much  of  the  gold 
will  have  been  deposited  by  auto-electrolyTtic  action  ;  and  the  solu- 
tion, after  beinL'  strengthened  by  the  addition  of  more  cyanide, 
is  used  to  dissolve  more  gold,  as  before. 

The  electro-chemical  action  is  as  follows  :  The  electro- positive 
zinc  takes  the  cyanogen  from  the  relatively  electro-negative  gold 
to  form  zinkic  cyanide,  which  dissolves  in  the  solution,  Betting  free 
the  gold  in  a  finely  divided  metallic  condition.  If  the  action  would 
stop  there  this  process  would  not  be  so  objectionable.  But  owing 
to  the  voltaic  couples  formed  by  the  zinc  and  gold,  there  is  a 
further  decomposition  of  the  solution,  with  the  formation  of  oxy- 
cyanate  of  zinc,  zincate  of  potash,  potasaic  hydrate,  &c.  Much  of 
the  deposited  gold,  becoming  separated  from  electric  contact  with 
zirc,  is  redissolved  by  the  cyanide,  to  be  again  deposited  by  more 
zinc.  So  it  is  practically  impossible  to  precipitate  all  the  gold  by 
this  means. 


If  the  necessary  actions  could  take  place  in  true  electro-ohemical 

equivalents,  »c Inr;  ir  table,  31 '5  troy  ounces  of  zinc  would 

only  bo  requisite  to  deposit  65-56  ounces  of  gold.  Instead  of  that, 
the  practical  amount,  owing  to  the  above  described  wastes,  and 
others,  is  about  in  the  p'roporl  ton  01  1,750  troy  oz.  of  zinc  I  o  obtain 
''■' ■'.'".:.  ol  gold  over  BO  times  as  much  as  should  bo  necessary. 
There  is  something  like  a  corresponding  loss  of  cyanide  of  potas- 
sium. These  wastes  I  have  gathered  from  the  data  furnished  by 
Eissler  in  his  Paper  on  the  "Cyanide  Process,  Ac.,"  read 
the  Institute  of  Mining  and  Metallurgy  on  November  21,  1894. 
Free  alkali,  or  an  alkaline  condition  of  the  cyanide  solution,  is 
desirable  during  the  solvent  action  on  the  auriferous  material  ;  but 
it  is  undesirable  in  the  zinc  precipitation,  on  account  of  its  solvent 
action  on  the  zinc,  and  its  tendency  to  tarnish  the  zinc  so  that  the 
auric  cyanide  may  not  readily  act  on  it.  On  that  account  the 
smallest  possible  amount  of  alkali  is  used,  when  more  would  be 
desirable  in  the  solving  stage,  for  decomposingmetallic  salts,  &c, 
in  tailings. 

When  the  depositing  vats  are  cleaned  up  the  precipitated  gold 
is  much  mixed  with  pieces  of  zinc,  insoluble  zinc  salts,  &C.  After 
careful  drying,  the  zinc  and  gold  slimes  are  treated  by  oxidising 
and  smelting  processes  to  secure  the  gold  bullion,  which  is  far 
from  fine — say  700  out  of  a  possible  1,000. 

With  the  object  of  overcoming  the  enumerated  troubles,  and 
other  disadvantages,  several  experimenters  have  devised — on  paper, 
at  least — electrolytic  processes  for  obtaining  the  gold  from  cyanide 
solutions.  So  far,  the  most  successful  one  in  extensive  practice  is 
that  known  as  the  "  Siemens  and  Halske  process,"  which  is 
described  in  a  Paper  read  by  Von  Gernet  before  the  South  African 
Metallurgical  Society  some  months  ago,  in  the  before-mentioned 
Paper  by  Eissler,  and  one  by  Butters  and  Smart,  hereinafter  noted. 
From  these  I  gather  the  following  facts  : — 

The  cyanide  solution  is  treated  in  four  electrolytic  vats,  each 
measuring,  approximately,  20x4x8ft.,  containing,  alternately 
arranged,  anodes  and  cathodes,  which  measure  each  4  x  8ft.,  and 
are  placed  so  that  the  solution  in  flowing  through  the  vat  moves 
downward  on  one  side  of  each  electrode  and  upwards  on  the  other 
side,  or  are  so  arranged  that  the  solution  moves  upwards  by  both 
sides  of  several  electrodes  and  downwards  by  a  like  number,  serially, 
thereafter. 

The  anodes  are  plates,  or  sheets,  of  iron,  enclosed  by  canvas, 
and  the  cathodes  are  thin  sheets  of  lead,  supported  in  and  by 
wooden  frames.  The  current  of  electricity  is  caused  by  a  dynamo 
taking  5  h.p.  mechanically,  and  yielding  34  H.p.  in  electrical  energy 
at  4  volts  pressure.  (Von  Gernet  says  4^  Butters  and  Smart  say 
10,  while  Eissler  says  7.)  According  to  these  data,  the  electric 
746  x  34 

current  maybe _ 3  =  652"75  amperes. 

4 
The  amount  of  iron  used  was  1,0801b.  in  one  month,  and  the 
amount  of  gold  deposited  in  that  time  was  697oz.  lodwt.  logr. 
The  resulting  products  are  the  above  amount  of  gold,  some  Prussian 
blue,  ferric  oxide,  hydrogen,  and  an  amount  of  impure  litharge 
(PbO)  from  the  cupellatnii  of  the  lead  cathodes;  but  nothing 
except  the  gold  is  of  any  economic  value,  because  of  the  expense  of 
reducing  the  other  products  to  re-workable  conditions. 

The  facts  about  this  process  furnish  an  excellent  text  for  a 
detailed  consideration  of  the  principles  involved  in  the  electro- 
deposition  of  gold.     To  begin  at  the  beginning  : — 

The  Vat,  or  Depositing  Vessel. — It  is  rightly  made  large,  so  that 
it  may  contain  sufficiently  extended  surfaces  of  electrodes.  It  is 
made  of  wood,  which  sufficiently  resists  any  deteriorating  action  of 
the  electrolyte  used  in  it.  The  electrodes  are  rightly  arranged  so 
that  as  the  electrolyte  passes  through  the  vat,  from  end  to  end,  it 
may  come,  as  far  as  possible,  into  actual  contact  with  the  surfaces 
of  the  electrodes.  Whether  the  surfaces  are  large  enough  depends 
upon  the  amount  of  electrolyte  which  passes  throught  the  vat  in 
any  unit  of  time,  and  whether,  in  its  motion,  it  is  brought  actually, 
molecule  by  molecule,  into  contact  with  the  electrodes.  From  the 
statement  of  the  amount  of  gold — 4dwt.  8gr.  per  ton  of  solution — 
remaining  in  the  electrolyte  after  passing  through  the  depositing 
box,  we  may  doubt  the  sufficiency  of  exposure  to  contact.  The 
cathode  surface  is  stated  by  Eissler  to  be  1,566  sq.  ft.  But, 
as  it  is  evident  from  his  other  figures  that  he  only  took  into  account 
ohm  side  of  the  cathodes,  the  actual  surface  is  3,132  sq.  ft. 
This  is  for  one  of  four  "precipitation,"  or  depositing  vats.  So 
we  have  12,528  sq.  ft.  of  lead  surface,  upon  which  were 
deposited  697oz.  of  gold  in  one  month.  This  statement  of  cathode 
surface  agrees  closely  with  that  stated  by  Von  (Jernet,  and  by 
Butters  and  Smart  in  a  Paper  on  the  cyanide  process,  read  by  the 
latter  two  before  the  Institution  of  Civil  Engineers,  February 
19,  1895.  The  iron  anode  surfaces  are  80  x  7  x  .'{  x  2  x  4  =  14,H.">2 
sq.  ft.,  from  which  we  must  deduct  7  x  3  x  2  x  4  =  168  sq.  ft.  of 
surface  of  the  end  plates  not  presented  to  an  opposite  cathode. 
The  anode  and  cathode  surfaces  are  about  I  '.in.  apart.  On  the 
whole,  the  mechanical  Construction  of  the  vat,  and  the  arrangement 
of  its  parts,  seem  to  have  been  carefully  considered,  and  to  only 
err  in  the  amount  of  electrode  surfaces  being  too  small  for  the 
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actual  electrolysis  which  takes  place.  The  effective,  or  commercial, 
electrolysis  is  a  very  much  less  quantity,  as  we  shall  presently  see. 
Von  Gernet  says  that  a  better  effect  is  produced  by  doubling  the 
surface  of  electrodes  than  by  increasing  the  current  tenfold. 

The  Electrolyte  is,  of  course,  the  solution  of  gold  in  a  liquid 
composed  of  water,  carrying  also  small  percentages  of  potassic 
cyanide,  potassic  hydrate,  and  various  compounds  of  cyanogen  with 
metallic  substances  previously  existing  in  the  ore  which  had  been 
treated  by  the  solution,  now  the  electrolyte.  By  the  action  of  the 
electric  current  some  ferro-cyanide  of  potassium  is  formed  in  the 
electrolyte,  though  much  of  this  is  converted  into  Prussian  blue  by 
contact  with  the  oxide  of  iron  formed  on  the  iron  anodes.  The 
obvious  improvement  to  be  made  is  avoidance  of  any  iron  actions 
and  reactions,  because  some  of  them  consume  electrical  energy. 
The  electrolyte  is  a  weak  solution  at  best,  and,  therefore,  specifi- 
cally, a  poor  conductor.  But,  as  the  quantity  is  at  all  times  large, 
the  cross  section  being  6,000  sq.  ft.,  and  length  between  elec- 
trodes but  l'oin.,  the  resistance  is  practically  nil,  and  need  not  be 
considered.  The  main  consideration,  as  to  resistance  to  electro- 
motive force,  is  that  offered  by  the  counter  electromotive  force  of 
polarisation.  The  oxide  of  iron  formed  on  the  anodes,  and  in  the 
pores  of  the  bags  drawn  over  them,  is,  as  a  matter  of  resistance 
pure  and  simple,  of  some  importance. 

The  Anode  is  composed  of  sheets  of  iron  one-eighth  of  an  inch 
thick,  exposing,  in  the  four  vats,  14,784  sq.  ft.  to  electrolytic 
action.  Each  of  the  356  iron  plates  is  "  cased  in  canvas  to  retain 
the  small  quantity  of  Prussian  blue  produced"  (Butters  and 
Smart),  but  also  to  retain  the  large  quantity  of  ferric  oxide 
produced.  Von  Gernet  and  Eissler  state  that  the  object  of  the 
"canvas  is  to  prevent  short-circuits."  This  last  is  an  obvious 
precaution  and  result,  owing  to  the  close  proximity  of  anode  and 
cathode.  We  gather  from  the  Papers  cited  that  an  iron  anode 
has  been  adopted  after  trying  both  carbon  and  zinc.  Eissler 
says  :  "  Carbon  could  be  used  as  an  anode,  but  it  will  not  with- 
stand the  action  of  the  current,  and  soon  crumbles  into  a  fine 
powder  which  decomposes  cyanide.  This  finely  divided  carbon 
is  in  suspension,  and  cannot  be  removed  from  the  solution  by 
filtration." 

Weightman  states  that  he  has  "been  using  'good  arc-lamp 
carbons,'  and  carbon  in  other  forms,  for  the  last  six  months,  and 
they  are  still  in  excellent  condition  " 

Von  Gernet  says,  in  his  Paper  on  the  subject  read  last  October 
before  the  South  African  Metallurgical  Society,  at  Johannesburg  : 
"Zinc  used  as  an  anode  forms  a  white  precipitate  of  ferro-cyanide 
of  zinc  by  the  reaction  of  zinc-  oxide  upon  ferro-cyanide  formed 
during  the  leaching.  Similarly,  iron  anodes  form  Prussian  blue  by 
the  reaction  of  oxide  of  iron  and  ferro-cyanide." 

Let  us  consider  these  anodes.  Owing  to  the  fact  that  there 
must  be  an  analysis  (decomposition)  of  the  electrolyte  at  the  anode, 
electric  energy  is  absorbed,  or  rendered  latent,  there  ;  and  if  the 
material  of  the  anode  does  not  combine  with  the  anion  set  free, 
to  form  a  compound  therewith,  that  energy  is  lost.  Generally, 
and  in  this  case,  oxygen  is  directly  or  indirectly  the  anion,  and  as 
n  cannot  combine  with  a  carbon  anode,  for  instance,  it  escapes 
from  the  anode  to  the  air  as  gas.  The  carbon  anode  is  practically 
shemically  unacted  upon  by  the  oxygen  anion,  but  is  mechanically 
disintegrated  thereby,  and  the  more  rapidly  the  greater  the  current, 
ml  therefore  of  the  escape  of  gas.  Carbon  is  objectionable  as  an 
anode  pure  and  simple,  because  of  these  two  properties.  But  it  is 
further  objectionable  because  the  oxygen,  reacting  on  the  potassic 
cyanide,  forms  potassic  cyanate,  which  is  inoperative  as  a  sol  vent  of 
gold.  So,  nol  only  is  the  energy  lost,  but  also  the  active  ingredient  of 
tin  elei  p  lyt  >,  making  it  inoperative  as  a  subsequent  solvent.  Von 
Gernet  as  to  zinc  is  nol  clear.    L  very  little  ferro-cyanide 

should  be  formed  during  the  leaching  process.  More  likely  the  "white 
precipitate       is  an   insoluble  coating  of  zinc  oxy-compounds  with 

cyano  ;i  n   tor  med  on  the  Tl itin fei 

mce  to  the  electromotive  force,  so  that  it  has  to  be  increased 

o  i  ent   :    anil     tins    in    its   turn    iter,   i  -,■ 

the    difficulty.     Much    o  causing    thi 

5o  far,   we  in iv.   have  only  the  iron  anode  to 

lei     .i     i     ha     I lopted,    md    is    usod,    at     the  mines. 

Pra  iron   anode  is  ozidi  of  the  current, 

and    it    takes  a  definite  amoun  to  oxidise  a 

definite    a tint    ol    iron  ;    the    iron  impi  L6'3gi 

i   iro id    m   i  he  month  of    lugusl   was  L, 0801b. 

This   equals    1,080    7,000    7. ""i       Providing   this  was  all 

163,803      Accord- 

I    VOltS  I    there 

2,487    n  P.  hours.     The 

710  hours, 

in   a    ills   ol    31  curious  coini 

ire  was  7  volts;  and   Butters  and  smart 


say  the  dynamo  used  gives  300  amperes  at  10  volts.  These  latter 
statements,  taken  with  the  probable  conditions  that  there  are 
undoubtedly  some  wastes  of  iron  in  the  way  of  unoxidised  scrap, 
and  possible  intermissions  in  current,  are  probably  nearer  correct. 
Taking  300  amperes  for  700  hours,  we  have  an  oxidation  of  iron 
300  x  700  x  16-3  =48!),b    and  waste  of  x  080 -489  =  5911b. 

7, OHO  y 

Evidently  we  need  some  more  exact  information  for  theoretical 
considerations.  For  this  current — assuming  the  minimum  state- 
ment be  correct — 300  amperes,  the  gold  deposit  was  697oz. 
lodwt.  logr.  =335,935gr.  According  to  our  gold-ampere-hour 
equivalent  of  38'1,  this  quantity  requires  8,817  ampere-hours 
to  deposit;  but  to  do  this  300  x  700  «=  210, 000  ampere-hours  were 
expended- -about  24  times  too  much,  if  the  proper  association 
of  materials  had  been  made  so  that  all  the  economic  actions  went 
on  in  the  electro-chemical  equivalents  to  the  gold.  Upwards  of 
200,000  ampere-hours  were  expended  in  decomposing  water  and 
setting  free  hydrogen. 

The  Cathode  is  of  sheet  lead.     It  was  adopted,  according  to  Von 
Gernet,  as  best  satisfying  the  following  conditions  : — 
"  1.  The  precipitated  gold  must  adhere  to  it. 
"  2.   It  must  be  capable  of  being  rolled  out  into  very  thin  sheets 
to  avoid  unnecessary  expense. 

"3.   It  must  be  easy  to  recover  the  gold  from  it. 
"4.  It  must  not  be  more  electro-positive  than  the  anode,   in 
order  to  prevent  return  currents  being  generated  when  the  deposit- 
ing current  is  stopped.     The  most  suitable  metal  for  the  purpose 
is  lead,   ....  and  meets  all  the  requirements  of  the  case." 

These  four  requirements  are  very  good,  and  should  be,  with 
others,  carefully  attended  to.  There  is  no  exception  to  be  taken 
to  the  first,  within  practical  bounds.  To  the  second,  we  say  the 
cathode  should  be  as  thin  as  is  consistent  with  mechanical 
stability',  and  most  assuredly  as  thin  as  possible  when  wasted  abso- 
lutely, as  it  is  in  practice,  at  the  rate  of  7501b.  per  month,  in  a 
small  plant.  A  far  better  cathode  is  one  which  does  not  deteriorate, 
and  practically  is  not  wasted  at  all. 

To  the  third,  we  say  that  it  is  not  "easy"  to  recover  the  gold 
from  the  lead  cathode.  The  necessary  melting  and  cupellation  is 
an  expensive  process — much  more  so  than  is  the  recovery  of  gold 
from  the  amalgam  from  a  mercurial  cathode,  by  distillation  or 
"  retorting,"  as  is  continually  practised  in  the  metallurgy  of  gold. 
To  the  fourth,  we  say  that  a  lead  cathode  is  more  electro-positive 
than  an  iron  anode  in  a  cyanide  solution,  and,  therefore,  does  not 
fill  the  requirement.  Furthermore,  as  soon  as  the  lead  cathode 
becomes  coated  with  gold  it  becomes  a  gold  cathode,  which  is 
electro-positive  to  the  iron  anode,  therefore  defective  so  far  as 
this  requirement  ts  concerned.  According  to  Von  Cernet,  a 
mercury  cathode  has  been  tried,  but  is  impracticable  on  account  of 
the  large  amount  necessary  to  carry  on  the  operation — say  80  tons 
to  a  small  plant.  "Sheets  of  solid  metal  (as  copper)  co*ted  with 
mercury  have  also  been  tried,  but  have  been  unsuccessful,  because 
the  mercury,  owing  to  the  action  of  the  current,  will  penetrate  the 
copper  and  form  a  dry  amalgam,  which  does  not  adhere  to  the 
plate."  The  mercur}-  does  not  penetrate  the  copper  plate  any 
sooner  than  it  does  in  the  ordinary  copper-plate  amalgamation  of 
the  gold  mills.  That  it  forms  a  "dry"  amalgam  with  tie'  small 
amount  of  mercury  which  a  vertically-placed  copper  plate  will  alone 
retain  is  evident.  But  the  copper-plate  cathode  could  b«  ocoa 
sionally  refreshened  with  mercury  by  sprinkling  to  the  extent  of 
keeping  the  amalgam  plastic,  but  not  so  thin  as  to  run  off.  1  prefer 
to  furnish  the  mercury  necessary  on  a  copper-mercury  anode  by 
the  direct  electro-deposition  of  mercury  with  the  gold  from  the 
electrolyte. 

The  Current.  This  is  variously  stated  bj  the  different  authors 
quoted  as  from  300  to  600  amperes  with  pressures  of  from  L0 
down  to  I  volts.  Without  unnecessary  wastes,  the  current 
sufficient    to    deposit    697oz     lodwt.    L6gr.,  equal    to    335,935gr. 

of  gold  in  700  hours  is    ■'•■'■■•!U'    =12  6   amperes.     Von    Gernet 

Tin i     38  I 

says  :     "  In    a    fixed    time    a    given    electric    current     will    deposit 

a  certain  quantity   of  metal,   which  quantity   varies  for  different 

iportion  to  thi  i-chemical  equivalents. 

i  in     iiA    holds  "I    onlj    for   solutions  strong   in    metal:    but 

With    dilute     solutions,    as    in     use     in     the    cyanide    process,    the 

current  docs  not  find  sufficient  ol  the  metallic  compound  pre- 
senl  al  the  electrodes,  and  consequently  decomposition  ol  water 
also  tal.es  place.  For  this  reason,  to  make  the  efficiency  of  the 
precipitation  as  great  as  possible,  constanl  diffusion  oi  the 
solution    ii     requisite."     this    explanation    contains    the    essence 

of  the   whole   matter.       Thi  is   only   from     -         21  per 

cent,  to      "    '       1  o  per  ei  nt.      Iii   most    of   industrial   operations  we 

300 
would  consider  such  efficiencies  exceedingly  low,     The  ws 

to  produce  the  ourrent,   the  was f   cyanide  to  produce 

Prussian  blue,  the  wast,-  ol   iron  to  make  oxide  and  Prussian  blue, 

the  waste  ol   tl  "I  to  produce  oxide  of   lead,  and  the  waste  of  labour 
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in  handling  these   unnecessary  quantities,  add   to  the   neces 

expense  oi  electrolytic  treatment  of  auro-cyanide  solutions  at  least 
£130  in  a  3,000-ton  pi  r  mc. nth  plant,  oi  104d.  per  ton. 

It  will  be  asked,  "Why  these  wastes,  and  can  they  be  avoided 

without  substituting  oihe.s  c.pially  ascxpcnsnc  I  he.-  .  M.en-.es 
are  due  primarily;  and  mainly,  to  the  improper  selection  o 
electrodes  The  anode  should  be  soluble  under  the  electric  current 
in  the  electrolyte  in  which  it  is  immersed  for  at  least  two  reasons 
— (1)  that  it  may  communicate  to  the  circuit  the  energy  due  to  the 
combination  of  the  metal  of  the  anode  with  the  anion  ;  (2)  that  the 
compound  thus  formed  may  be  removed  by  the  electrolyte  to  expose 
a  fresh  metallic  surface  for  the  continuation  of  the  operation  m 
regular  progression.  , 

Iron  is  not  soluble  in  cyanide  of  potassium  solutions.  It  is, 
as  I  have  before  stated,  strongly  electro-negative  in  such  sol,,. ions 
to  all  other  metals  which  may  he  met  with  m  the  operation 
The  anode  should  be  electro-positive  to  gold.  Copper  is  so,  but  it 
would  enter  the  solution  at  the  expense  of  the  cyanogen.  Besides, 
it  would  be  deposited  on  the  cathode  after  a  time  and  render  the 
sold  impure.  Carbon  is  not  suitable,  because  in  the  cyanide  it 
causes  the  formation  of  cyanate,  and,  besides,  it  is  strongly 
electro-negative  to  a  gold  cathode.  Zinc  is  electro-positive  to 
-old  in  the  electrolyte  ;  but,  as  before  stated,  there  forms  upon  it 
an  insoluble  coating  impenetrable  to  moderate  voltage  of  elec- 
tricity With  iron  it  is  necessary  to  raise  the  pressure  of  the  current 
to  overcome  the  resistance  of  the  oxide  and  Prussian  blue  on  its 
surface  But  if  it  be  arranged  so  that  the  anode  be  soluble  the 
current  may  be  of  very  low  voltage  ;  and  even  it  may  contribute 
eneray  to  the  circuit.  The  way  to  secure  this  .lesulemhim  is  to 
provide  an  electrolyte  for  the  anode  which  will  promote  its  solution 
To  do  this  the  selected  electrolyte  must  be  mechanically  separated 
from  the  cyanide  electrolyte.  This  can  be  done  by  the  use  of 
porous  cells,  such  as  are  used  in  various  of  the  forms  of  galvanic 
batteries.  The  electrolyte  in  the  porous  cell,  for  convenience 
called  the  anode-electrolyte,  must  be  of  such  a  composition  that 
the  accidental  mixture  of  it  with  the  cyanide  solution  for  con- 
venience called  the  cathode-electrolyte,  will  not  injure  the  latter, 
nor  confer  upon  it  deleterious  qualities.  Such  an  electrolyte 
is  found  in  aqueous  solutions  of  ammonium  salts,  such  as  the 
chloride,  bromide,  and  sulphate  of  ammonium.  Zinc  or  iron 
anodes  placed  in  such  electrolytes,  in  porous  vessels  immersed  in 
the  cathode-electrolyte,  will  be  readily  dissolved,  by  reason  of  the 
formation  of  soluble  double  salts  of  the  metal  with  ammonium. 

With  an  iron  anode  in  the  cyanide  solution  it  is  necessary  to 
raise  the  voltage  to  cause  the  current  to  pass  the  oxides,  .tec.  In 
doin«  so  there  is  an  evolution  of  much  free  oxygen,  with  corre- 
sponding loss  of  electrical  energy.  But  that  is  comparatively  a 
minor  defect.  It  also  sets  free  a  corresponding  amount  ot 
hvdro-en  at  the  cathode.  These  two  gases  accumulate,  each  on 
its  appropriate  electrode,  until  their  comparative  levity  causes 
them  to  escape  against  the  pressure  of  the  electrolyte.  But  they 
continually  cover  a  very  large  part  of  the  electrode  surfaces,  and 
thus  keep  from  them  the  electrolyte,  which  should  be  in  contact 
therewith  If  this  action  be  prevented,  the  electrode  surfaces 
need  not'  be  nearly  as  large  for  the  same  amount  of  deposi- 
tion of  gold.  In  order  to  force  the  deposition,  then,  the  voltage 
is  raised  to  from  4  to  10  volts,  though  one-quarter  of  a  volt  is 
sufficient  to  produce  the  necessary  actions  and  reactions  under 
proper  assemblages  of  materials  as  to  quality,  size,  and  position. 
If  the  analysis  (decomposition)  and  synthesis  (composition)  be 
equal  no  eneray  is  absorbed  other  than  to  overcome  the  resistance 
\s  the  resistance  is  small,  owing  to  the  large  cross-section  of 
electrolyte  and  small  distance  between  electrodes,  a  very  small 
electromotive  force  is  necessary  when  the  proper  electrode  and 
electrolyte  for  it,  are  used.  Take  such  an  assemblage  and  the 
work  of  depositing  697oz.  of  gold  should  be  done  with  the  expen- 
diture of  12  6  x  025  =  315  watts,  for  700  hours,  instead  of  JOOx  1U 
=  3,000  watts  for  the  same  time. 

If  iron  had  been  used  in  a  proper  el  cfcrolyte,  the  iron  dis- 
solved would  have  been  as  65"5  :  28  : :  697  :  29Soz.  of  480gr., 
equal  to  "-"■'*  tS°=20-41b.,  in  place  of  1,0801b.— a  saving  of 
1  0001b.  But  iron  would  have  used,  say,  about  401b.,  including 
■waste,  of  ammonium  sulphate  in  the  anode-electrolyte— worth  about 

"iTzinc  had  been  used  in  a  suitable  electrolyte,  the  amount  would 
have  been  65"5  \  32-5  \  \  697  :  346oz.  of  480gr.,  equal  to  23-61b., 
With  a  like  consumption  of  ammonium  salt.  By  the  direct  zinc 
precipitation  in  the  >IcArthur-Forreet  process,  according  to  b.ssleis 
there  is  a  consumption  of  zinc  varying  from  0"25  to  OoOlb.  per  ton 
of  ore-say  an  average  of  1,0001b.  for  the  quantity  of  gold  pro- 
duced (697oz. )  from  3,000  tons  of  auriferous  tailings.  J  here  is  in 
this  item  alone  a  saving  possible  of  £18  sterling  per  month. 

In  the  Proceeding  of  the  Engineers'  Club  of  Philadelphia,  Eor 
November.  L894,  there  is  a  Paper,  entitled  "The  Electro  Metal- 
lurgy .  f  Gold  ana  Silver,"  by  \.  L  Bltonhead  in  which  he 
describes    an    alleged    process   of   separating  gold   from   cyanide 


solutions,  said  to  be   used   in  a    "small    plant       by    "the  electro- 
,.l,,.„m<al  proems  (patent  applied  for)   on    the    west  side  mine  of  the 

Tombstone  .Mill  and  MininR  Company,  of  Tombstone.  Arizona. 
The  writer  of  the  Paper  was  evidently  not   fully  posted  aa  to  the 

process,  and  did  not   mention  the  name  of  the  "  inventor  "( ')• 

The  description  is  somewhat  vague  and  imperfect  ;  but  we  gather 
that  the  "precipitating  box  is  of  novel  construction;  is  10ft. 
Ion"  4ft.  wide,  and  I  ft.  high,  divided  into  "live  lengthwise  com- 
partments "'  "  Under  each  partition  grooves  may  be  cut,  a  4in.  to 
iin  deep,  extending  parallel  with  the  partitions,  to  serve  as  a 
reservoir  for  the  amalgam,  and  give  a  rolling  motion  to  the  solution 

as   it   passes   along  through    the   four   [sic]    « ipartments.     The 

centre  compartment  is  used  to  hold  the  lead,  or  other  suitable 
anode,  and  electrolyte."  "The  electrolyte  may  consist  of  satu- 
rated solutions  of  soluble  alkaline  metals  and  earths.  Ihe 
sides  or  partitions  of  each  compartment  dip  into  the  mercury 
which  must  cover  the  '  box  '  evenly  on  the  bottom  to  the  depth  ot 
about  Jin.  Amalgamated  copper  strips  or  discs  are  placed 
in  contact  with  the  mercury,  and  extend  above  it,  to  a  low  the  gold 
and  silver  solution  of  cyanide  to  come  in  contact.  The  electrodes 
are  connected  with  the  electric  dynamo,  the  anode  of  lead  being 
positive  and  the  cathode  of  mercury  being  negative.  Ihe  dynamo 
is  started,  and  a  current  of  high  amperage  and  low  voltage  is 
generated,  generally  100  to  125  amperes,  and  with  sufficient  pressure 
to  decompose  the  electrolyte  between  the  anode  and  cathode.  As 
the  aas  is  generated  at  the  anode,  a  commotion  is  created  m  the 
liquid  which  brings  fresh  and  saturated  solution  of  electrolyte 
between  the  electrodes  for  electrolysis,  and  makes  it  continuous  m 

1  ^herTseems  to  be  a  distinction  between  the  "  electrolyte  ''  and 
the  "  solution  of  double  cyanide  of  gold  and  potassium  ;  but 
where  they  are  separated  and  how,  if  at  all,  does  not  appear. 
There  is  a  "  half-tone  "  picture  of  the  "  box,  '  but  it  gives  no  more 
information  than  does  the  above  description.  The  anode  surface  is 
about  16  to  18  sq.ft.,  which  can  be  made  less  by  raising  with  thumb- 
screws.    The  cathode  surface  may  be  about  40  sq.ft. 

With  a  current  of  125  amperes,  we  should  judge  that  the  gas 
creates  a  commotion,"  and  such  a  commotion  that  it  would  be 
wonderful  if   the  process  be  speedy,   and  otherwise  than      con- 

^From  the  principles  involved,  which  we  have  considered,  this 
"process"  may  be  set  aside.  Yet  it  is  but  one  of  the  many 
suggestions,  or  attempts,  made  by  "  inventors  (?)  unacquainted 
with  the  electrical  and  chemical  requirements.  We  have  not  the 
time  to  consider  more  of  these  within  the  limits  of  this  Paper. 
We  know  that  oftentimes  more  is  learned  through  failures  than 
through  successes,  so  we  may  consider  these  and  the  fallacies  at 
some  other  time.  . 

After  thorough  experimenting  and  test  I  have  devised  and 
natented  throughout  the  gold-producing  countries  of  the  world,  the 
Followin^descni.ed  process  for  electronically  obtaining  gold  and 
silver  from  auriferous  and  argentiferous  rocks  and  ores  :-Surhc,ent 
solution  of  cyanide  of  potassium,  of  a  strength  varying  from  21b  to 
101b.  of  cyanide  to  each  ton  of  water,  with  from  2oz  to  lOoz.  of  a 
soluble  salt  of  mercury,  is  prepared  The  finely  J^«™*  «"»• 
or  tailings,  are  submitted  to  the  leaching  process  with  his  solution, 
as  in  the  other  cyanide  processes.  The  electro-positive  gold  in 
the  tailings  decomposes  the  mercury  salt  which  comes  in  contact 
with  it  and  thereby  produces  voltaic  couples  of  mercury  and I  the 
minute  particles  of  gold,  thus  hastening  the  solving  of  the  gold 

As  the  speed  of  solving  is  dependent  upon  the  actual  contact  of 
the  gold  and  mercury  with  the  cyanide  of  potassium,  it  is  pr ,  erable 
to  keen  the  solvent  in  constant  motion  during  the  percolation,  or 
S  so  that  fresh  solvent,  not  exhausted  of  its  cyanide  may 
continually  be  in  contact  with  the.  gold.  To  accomplish  his  the 
whole  or  pLt  of  the  solvent  is  frequently  drawn  from  the  leaching 
vats,  or  is  continuously  passed  through  the  tailing,  un  the 
solving  action  is  completed.  In  this  way  much  weaker  «*ahora 
may  be  used  than  is  the  case  where  the  cyanide  solu  um  » alio wed 
to  stand  for  long  stated  periods  in  the  tailings.  1  he  weat  -  lutions 
are  preferable  because  the  losses  in  material  arc  not  so  great 
and  they  are  equally  as  good  solvents  as  the  strong,  though  not  so 

^if  ythe  solutions  come  from  the  leaching  vats  they  are  run 
continuously  through  electrolytic  precipitating  or  deposit* 
constituted  as  follows  :-Long.  boxes  are  provide,  saj  ah 
2ft.  deep  and  2ft.  wide,  containing  copper  plates  -  in.  square  ana 
crossing  the  boxes  every  l.Un.  to  2m. ,  but  placed  so  that  eveiy 
SeSto  rests  on  tie  ota  and  sides  oi  the  boxes andAe 
intermediate   plates  are    raised   about    hn.    above   tb.     bottom  ot 

^The  number  of  plates  and  the  length  of  tb  efficient 

to  pernTof  the  deposition   then,   of  all    the   metal   cnstiuents 

1,    i  luti.m  without  so  arrenl  that  hydrogen 

b££tadi  tkew.se.    [f  tfg  solution  be  kept .sufficiency •*  i 
the  density  may  be  01  ampere  per  square  fool   ol  cath.d,  surtac    . 
DUt,  « the  solution  becomes  much  weaker  in  metal  towards  tin- 
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latter  end  of  the  vat  or  box,  the  density  there  cannot  be  so  great. 
But  this  matter  is  self- regulating,  because  the  greater  tendency  to 
polarisation  impedes  the  passage  of  the  current  at  the  latter  and 
weaker  end. 

On  the  average  basis  of  a  density  of  current  of  0  00  ampere  per 
square  foot,  a  cathode  surface  of  SOD  sq.  ft.  is  ample  for  a  plant 
treating  3,000  tons  of  average  tailings  per  month.  One  hundred 
plates  of  the  size  named  supply  this  amount  of  surface.  These 
plates  are  preliminarily  amalgamated  with  mercury,  and  are  each 
connected  with  a  'bus-bar,  which  is  connected  with  the  negative 
pole  of  the  source  of  electricity. 

Between  these  cathodes  are  placed  porous  cells  tilled  with  a  half- 
saturated,  or  other  strength,  aqueous  solution  of  an  ammonium 
salt,  such  as  the  chloride  or  sulphate.  Into  each  cell  is  placed  a 
rod,  strip,  or  prism  of  zinc  or  iron,  and  each  of  these  is  connected 
by  wire  to  another  'bus-bar,  which  is  connected  with  the  positive 
pole  of  the  source  of  electricity. 

1  nave  sketched  on  the  blackboard  a  diagram  showing  a  longi- 
tudi-.il  section  of  a  depositing  vat.  The  auriferous  solution  enters 
the  vat  through  the  pipe  L  ;  it  passes  under  the  first  copper-plate 
cathode  C,  over  the  second,  under  the  third,  and  so  on,  through 
the  vat  in  the  directions  shown  by  the  arrows,  until  it  flows  out  at 


L 


\ 


1 1.  In  the  spaces  between  the  cathodes  C  are  the  porous  cells 
containing  rods  or  other  forms  of  zinc,  as  at  A.  In  this  diagram 
the  parts  are  not  all  shown,  and  the  proportions  are  not  the  actual 
ones.  The  practical  vat  is  much  longer.  The  +  and —signs  designate 
the  appropriate  connections  from  the  source  of  electricity. 

The  cyanide  solution  of  gold  and  mercury  is  passed  continuously 
through  this  vat,  tank,  or  box,  in  a  steady  stream,  and  at  a  rate 
which  ensures  the  deposition  of  a  greater  part  of  its  metallic 
contents.  If  the  quantity  of  mercury  on  the  copper  plates,  together 
with  that  which  is  deposited  from  the  solution,  be  not  enough  to 
keep  the  amalgam  in  a  sufficiently  plastic  condition,  more  mercuiy 
solution  may  be  added  to  supply  mercury  for  that  purpose.  If  ic 
be  too  soft,  the  amount  of  mercury  solution  may  be  decreased.  No 
mercury  is  lost,  because  recovered  by  the  electrolytic  deposition. 

Because  the  gold  is  deposited  in  exceedingly  attenuated  particles, 
the  amount  of  mercury  necessary  to  form  with  it  a  plastic  amalgam 
is  much  in  excess  of  the  quantity  of  gold— say  three  or  four  turn's 
as  much.  This  relation  varies  with  the  rate  of  deposition  of  gold. 
Take,  for  example,  12-6  amperes  to  deposit  loz.  of  gold  per  hour, 
■  ind  29  amperes  to  deposit  3|oz,  of  mercury  in  the  same  time,  and 
we  have  the  practical  requirement  of  H'6  amperes  to  deposit  loz. 
of  gold  per  hour.  Tins  for  744  hours  per  month  is  enough  to  more 
than  deposit  the697oz.  produced  per  month  by  the  use  of  300  amperes 
for  the  same  time,  in  the  case  illustrated  by  the  authors  referred  to 
hereinbefore. 

Because  the  anode  is  rendered  soluble  by  putting  it  in  a  suitable 

electrolyte,  there  is  no  consumption  of  energy  in  t  lie  act  ions  which 

die  place.  There  is  no  escape  of  uncombined  orfree  oxygen 

A   zinc  anode  is  electro-poBitive  to  the    me y  cathode  to  the 

extent  of  0  25  volt     ,,,  itself  sufficient  to  cause  the  deposit.    When 

the  anode-electrolyte  has  become  exhausted  asi lectrolyte  l>v  the 

Formation  of  double  salts  with  the  metal  of  the  anode,  tie-  poroui 
I-"'      have    their    liquid   contents    removed  and    new    electrolyte 

uted    therefor.      Porous   pot      ire   I    an    in<  h    or  ho'  mi 

diameti  r  and  ch  Bpai  e  between  the 

cathi  !  cii  nt 

The  i  il  I thougl i     Bub  I  mi  e  mainly  .>i  copper,   i  .  elec 

tricallj  i  ue  .  '  hen  Fore,  not   as  Btrongly  electro 

in  n    i  is  a  copper  one      But  tin 

electro  positive  to  it    to   i    ep  thi 


The  depositing  vat  can  bo,  and  is  preferably,  worked  con- 
tinuously. The  anode  parts  are  supplied  from  time  to  time  as 
fast  as  dissolved.  The  anode  electrolyte  is  renewed  from  time  to 
time,  as  necessary,  by  the  use  of  a  hand  pump.  The  amalgam  is 
removed  whenever  desired  from  the  cathode  plates.  For  this 
purpose  they  can  be  disconnected  from  the  'bus-bar  one  by  one, 
removed  from  the  vat  readily,  the  amalgam  scraped  off,  and  the 
plates  returned  to  the  vat,  There  is,  necessarily,  no  wholesale 
removal  of  electrodes,  as,  for  instance,  in  the  pre  vious  case,  when 
the  iron-plate  anodes  become  full  of  ragged  holes  from  corrosion, 
or  when  the  lead  cathodes  were  removed  to  be  melted  and 
cupelled.  The  amalgam  is  "retorted,"  as  in  the  usual  routine  of 
gold  amalgamation — a  much  simpler  and  less  expensive  operation 
than  melting  and  cupelling.  Practically  no  mercury  is  lost  ;  hub 
lead  cathodes  are  lost. 

The  electromotive  force  necessary  to  carry  out  this  process  does 
not  exceed  one-half  volt.  Whatever  there  be  more  than  that 
would  be  expended  in  decomposing  the  water  of  the  electrolyte, 
thus  unduly  oxidising  the  anode,  and  setting  free  hydrogen  at  the 
cathode  to  no  good  effect  ;  but,  ra'her,  cover  the  cathode  with 
hydrogen  films,  and  to  that  extent  reduce  the  surface  available- 
for  receiving  the  metal  deposit,  thus  increasing  the  resistance  and 
lessening  the  current.  In  the  effort  to  increase  the  metal  deposit 
by  raising  the  voltage  we  would  meet  the  same  difficulty  as  is 
experienced  with  the  said  Siemens  and  Halske  process,  and  find,  as 
Von  Gernet  says,  "  a  better  effect  is  gained  by  doubling  the  surface 
than  is  obtained  by  increasing  the  current  ten-fold." 

The  expense  of  working  3,100  tons  of  tailings  in  August,  1894, 
at  the  Worcester  Mill,  in  Johannesburg,  by  the  Siemens  and  Halske 
process,  as  stated  by  Eissler,  was,  in  detail,  as  follows  : — 


— 

£  monthly. 

d.  per  ton. 

Filling  and  discharging  leaching  vats 

125 
75 
15 
6 
14 
28 
65 
20 
57 
41 

10 

6 

1« 

0-5 
1-1 

2-2 
5-2 

1-9 

Coal    

46 
3-2 

£450 

or  3s.  per  ton. 

By  the  improved  electric  process  at  least  £130,  or  10'Gd.  per 
ton,  can  be  saved  in  expense  in  the  following  items  : — One-half  of 
the  cyanide,  all  of  the  lead  and  iron,  10  per  cent,  of  the  labour, 
and  three-quarters  of  the  coal. 

There  would  be  wasted  by  the  new  process,  say,  251b.  of  zinc, 
worth  at  the  mines  about  19s.,  and  about  5s.  to  10s.  worth  of 
ammonia-salt — about  0"lld.  per  ton. 

The  use  of  strongly  alkaline  solvents  is  desirable  during  the 
dissolving  stages  of  a  cyanide  process,  because  the  alkali  serves  to 
decompose  various  salts  and  oxides,  such  as  ferrous  sulphate  and 
oxide,  ferric  sulphate,  and  sulphates  of  aluminium  and  magnesium, 
&c. ,  which  would  otherwise  decompose  the  cyanide. 

But  alkali  is  inadmissible  when  zinc  precipitation  follows,  because- 
of  the  increased  waste  of  zinc  caused  thereby  in  the  formation  of 
zincate  of  the  alkali. 

The  alkali  is  inadmissible  when  chlorine,  iodine,  bromine,  and 
such  like  "'  cyanicides  "  are  used,  because  they  expend  their  action 
on  the  alkali  instead  of  where  desired. 

By  my  electrolytic  process  the  solvent  may  be  very  strongly 
alkaline  without  detracting  from  its  desirable  solvent  action  ;  but, 
rather,  adding  to  its  efficiency,  and  decreasing  what  would  other- 
wise be  the  solvent  action  on  other  constituents  of  the  ores. 

Speakers  whose  remarks  are  prefaced  by  an  asterisk  have 
returned  their  proofs  rovheil. 

DISCI  SSION. 
Mi.  \  VUTIN  said  he  had  listened  with  the  greate  I 
the  Paper,  but  be  wa    afraid  he  would  have  toi  roBa  swords  with  Mr.  Keith. 
The  mthi  inkiud  to  other  inventors,  for  in  several  places  in  his 

Papei  he  referred  to  them  aa  having  no  knowledge  of  electrical  or  chemical 
■  i:  must  be  taken  that  Mr.  Keiih  him  i  hi  h  mthorita 

n  i  he     ubject,     The   Papei     I  a  idi     d  aling   with   Mi     Ki 
contained  a  de  cription  oi  othi  well  known  to  most  of  them, 

and  the]  wen  ;    hemical  fai  ta  which, 

pi  i  liapt   i  refn   hit  i  peated  now  and  again.     Thet 

ii.ii  v,  r\  linn  h.     The  author  said  : 
l  in-  e  disi    i  ered  that  men  ui  :  in  a  solution 

oi    cyanide   oi    pota      im.       i'    he   had  buill   up  hia  i -  upon  that 

i  ■    Qori 

in  1 1),   pi  prove*  ■  i0.     Mr,  Skene,  in  a 

published  in  New    Zealand,       Eerred    to   cyanide 

ition    .'i     old 

in     ;i    o  iation    with    iron    pyrite  .    and    pointed    out     that    gold    was 
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so  electro-positive  to  mercury  that  it  was  dangerous  to  allow  gold 
to  come  into  contact  with  mercury,  for  the  gold  was  dissolved  and 
the  mercury  was  not,  He  the  speaker)  had  furthermore  found  that  the 
very  process  described  here,  of  an  attempt  to  dissolve  gold  an. I  Bilver  from 
ores  with  mercury  in  cyanide  of  potassium,  had  been  used  in  a  mine  in 
Hungary  for  the  last  two  years.  Experiments  had  also  there  been  made 
with  the  same  ore  with  and  without  ihe  mercuric  cyanide,  and  tlie 
results  wi re  in  favour  of  mercury  cyanide  alone.  Further,  Mr.  Keith's 
Paper  was  absolutely  devoid  of  any  data.  He  would  like  to  know 
what  was  the  result  of  passing,  say,  ten  tons  of  solution,  containing 
2dwt.  per  ton,  through  the  apparatus  described  by  the  author.  He  was 
horribly  practical,  he  was  afraid  ;  and  of  all  the  methods  suggested  there 
was  not  one.  he  thought, better  than  (lie  method  now  in  practice  in  simply 
using  zinc.  He  wanted  to  know  if  the  author  could  give  them  any  data  to 
substantiate  the  statement — "The  solvent  may  be  very  strongly  alkaline 
without  detracting  from  its  desirable  solvent  action,  but,  rather,  adding  to 
its  efficiency."  Surely,  if  there  were  any  free  alkali  at  all,  there  would  be 
a  great  risk  of  forming  alkaline  sulphides.  He  was  speaking  with  the  best 
possible  feeliDg,  but  the  author  had  been  finding  fault  with  other  people, 
without  giving  one  iota  of  information  by  which  they  could  compare  the 
process  now  brought  before  them  with  others  that  had  goue  before. 
Personally,  he  should  be  delighted  to  get  away  from  the  zine  precipitation, 
but  he  wanted  very  much  more  information  than  had  been  laid  before 
them.  He  wished  Dr.  Keith  had  simply  given  them  some  results  of  his 
own  work. 

Dr.  RIDEAL  said  it  seemed  to  him  that  the  essential  novelty  of  Mr. 
Keith's  process  consisted  in  the  introduction  of  this  mercuric  cyanide  into 
the  solution,  and  Mr.  Vautiu's  criticism  was  important  in  that  connection. 
Still,  at  the  same  time,  "looking  at  it  from  the  theoretical  point  of  view,  one 
would  think  that  the  addition  of  mercuric  cyanide  to  a  solution  would 
facilitate  the  solvent  action  of  cyanide  of  potassium  on  the  gold.  Then, 
with  regard  to  the  recovery  of  gold  from  such  a  solution,  in  the  process 
described  it  would  seem  that,  theoretically  at  any  rate,  no  extraneous 
source  of  energy  would  be  required  ;  the  zinc  plate  would  be  connected  up 
with  the  amalgamated  copper,  and  the  zinc  anode,  being  in  the  porous  pot, 
would  in  itself  be  sufficient  to  ensure  the  deposition  of  the  gold  on  the 
mercurised  copper.  With  regard  to  the  removal  of  the  zinc  from  the  gold 
solution  which  the  porous  pot  effected,  Becquerel  described,  in  his  classical 
book  on  electro-chemistry,  much  which  one  saw  in  these  modern  ideas,  in  a 
crude  form,  but  still  there  in  the  germ. 

Mi.  .1.  SWINBURNE  said  a  comparatively  small  portion  of  the  Paper 
touched  them  as  electricians.  He  thought  it  really  amounted  to  a  com- 
parison between  using  zinc  shavings  in  gold  recovery  and  using  some 
electrolytic  means.  They  ought  to  consider  first  the  advantages  and 
disadvantages  of  zinc  shavings.  The  advantage  was  obvious — it  was  very 
simple.  The  disadvantages  were,  first,  the  cost  of  the  zinc,  and  second, 
that  a  great  deal  more  was  used  than  ought  to  be  used  theoretically.  He 
supposed  that  was  due  really  to  the  oxygen  getting  into  the  solution  and 
acting  on  the  zinc.  He  had  little  doubt  that  the  zinc  would  not  be 
consumed  if  closed  in  from  the  air,  just  as  gold  was  not  taken  up  by  the 
cyanide,  and  that  if  they  gave  the  zinc  the  same  forethought  as  they  gave 
the  gold,  the  cost  of  the  zinc  might  lie  reduced.  Turning  to  electrolysis, 
the  first  thing  one  noticed  was  the  extraordinary  data,  or  want  of  data, 
given.  He  did  not  want  to  insult  anybody  ;  but  he  really  thought 
people  working  so  loosely  as  that  were  not  in  the  least  likely  to  give 
either  zinc  or  electrolysis  a  fair  chance,  and  while  they  succeeded  in 
a  way,  he  did  not  doubt  that  their  success  was  due  to  their 
mistakes,  and  not  to  any  rational  way  of  tackling  the  subject.  If 
they  were  going  to  have  such  a  complicated  arrangement  as  a  porous 
poi  and  zinc  anode  that  was  going  to  be  dissolved  in  ammonium  salts,  and 
a  dynamo  to  make  the  whole  thing  practicable,  it  was  surely  better  to 
comeback  to  simple  zine  shavings  without  all  the  complications.  And 
after  all,  the  zinc  shavings  was  at  least  equivalent  to  an  electrolytic 
pro, ess,  and  surely  all  the  other  drawbacks  due  to  the  zinc  would 
come  into  the  electrolysis,  li  did  not  seem  to  him,  therefore,  at  first 
sight,  that  electrolysis  was  going  to  do  much  good  in  the  recovery  of  gold. 
Of  course,  as  an  electrician  he  was  keen  that  electrolysis  should  have 
as  extended  a  use  as  possible,  but  he  must  confess  that  this  was  one  case 
where  electrolysis  was  not  very  important. 

•Mr.  DESMOND  FITZGERALD  said  he  wished  to  offer  a  few  observa- 
tions from  the  point  of  view  of  the  student  and  the  inventor.  One  of  the 
several  reasons  for  thankfulness  to  Mr.  Keith  for  Ins  Paper  was  that  he 
had  attacked  very  vigorously  the  idea  which  had  been  very  prevalent 
amongst  both  students  and  inventors,  that  cyanate  of  potassium  was  the 
active  agent  in  the  solution  of  gold.  It  had  been  pointed  out  that  evening 
that  KCy  0  was  quite  ineffective  in  dissolving  gold.  The  voltaic  relations 
of  the  metals  in  cyanide  of  potassium  were  so  different  from  those  in 
ordinary  solutions,  that  very  many  of  the  younger  members  present  would 
be  interested  in  having  the  electro-chemical  order  of  the  metals  in  these 
solutions,  and  also  theusualpotenti.il  differences  obtained.  The  order  of 
the  metals  in  a  139  per  cent,  solution  of  K  Cy,  temperature  1275  ('., 
was  as  follows:— Mg,  Zn,  AI,  Cu,  Sn,  Pb,  An,  Ag,  Sb,  Ni.  Hg,  be. 
I't,  C. 

The  PRESIDENT  requested  that  Mr.  FitzGerald  would  communicate 
his  further  remarks  in  writing,  as  the  hour  was  getting  late. 

Mr.  FIGARO  wished  to  say  a  word  or  two  in  defence  of  Rae's  specifica- 
tion.    He  was  sorry  to  ■<■• c  of  the  earliest  pioneers  run   down  in  this 

way  on  the  score  of  ignorance,  because  he  did  not  possess  so  much  know- 
ledge as  was  possessed  now.  He  agreed  with  much  of  Mr.  Vautiu's 
i  and  he  thought  the  term  cyanide  was  used  wrongfully. 
The  PRESIDENT  (Mr.  R.  E.  Crompton)  said  he  was  very  loath  to  close 
such  an  interesting  discussion.  He  had  had  some  experience  in  the  deposi 
tion  of  metals,  but  he  would  only  ask  a  question.  That  was,  when  porous 
materials  were  used,  as  proposed  by  Mr.  Keith,  did  he  not  find  considerable 
difficulty  in  keeping  those  porous  diaphragms  or  pots  in  order?     A  very 


important  copper  depositing  process,  with  which  he  had  considerable  con- 
uection,  was  practically  not  a  success  principally  from  that  cause.  He 
must  join  with  other  speakers  in  saying  that  the  Paper  would  have  been  of 
greater  advantage  to  them  if  it  had  been  a  little  more  quantitative  in 
character,  and  if  they  had  known  what  was  the  saving  in  materials  and 
labour,  and  so  forth. 

Mi.  KEITH  said  he  expected  to  acquire  more  knowledge,  and 

he  should  offer  it  to  the  Institution  of  Electrical  Engi .     He  aw  I  aaj 

that  he  did  not   enter  into  this  matter  in  a  captious  spirit.     He  did  not 

find  fault  with  the  old   without  the  idea  of  offering   ething  that  wa 

better.  They  could  never  offer  anything  better  without  finding  fault  with 
the  old,  directly  or  indirectly.  He  used  the  description  of  the  electrolytic 
process  of  Siemens  and  Hslske  which  had  been  cai  ried  on  for  some  i 
able  length  of  time  in  South  Africa,  and  with  considerable  suo  •  -.  a  a  text 
for  illustrating  the  subject.  It  was  not  his  fault  that  he  found  fault  with 
it  ;  it  was  the  fault  of  the  thing  itself.  He  wished  to  say,  in  reply  toa  ques- 
tion, that  he  had  never  yet  passed  one  hundred  tons  through  the  | 
but  he  had  carried  out  sufficient  to  be  satisfied  that  the  thing  was  a  practi- 
cally feasible,  operation.  He  should  be  very  glad  if  Mr.  Vautin  would,  when 
became  to  revise  his  written  remarks,  make  them  a  little  more  definite  and 
precise,  so  that  he  might  be  able  to  answer  them  in  full.  The  reason  for 
using  a  separate  current  of  electricity  was  to  somewhat  hasten  the  process. 
He  quite  agreed  with  Mr.  Swinburne  as  to  the  loose  methods  which  were 
practised  in  electro-metallurgical  operations  at  the  mines,  especially  in  the 
matter  of  gold  ;  and  he  could  say  that  the  Mi  Arthur-Forrest  process,  the 
cyanide  zinc  precipitation  process,  had  brought  more  forcibly  to  the  gold 
metallurgist  the  necessity  of  exact  and  precise  treatment  and  determina- 
tions of  his  quantities  and  actions  than  any  other  method  of  gold  metallurgy. 
As  to  the  expense  of  using  zinc,  they  used  about  fifty  times  as  much  zinc  in 
the  zinc  precipitation  as  was  necessary  in  the  electrolytic  method  from  the 
theoretical  point,  and  this  was  worth  saving,  especially  in  some  mines 
where  zinc  cost  so  much.  There  seemed  to  be  an  impression  that  he  set 
himself  up  as  an  exceeding  great  authority  in  this  matter,  and  that  he 
thought  everybody  else  who  had  preceded  him  an  absolute  ignoramus.  He 
did  not  mean  to  assume  that  position,  and  he  did  not  think  he  had  done 
so.  Those  who  had  preceded  him  in  these  matters  were  all  learned  men, 
and  he  certainly  did  not  wish  to  question  their  ability.  In  answer  to  Mr. 
Crompton's  question  about  keeping  the  pots  in  order,  the  solution  was  an 
alkaline  solution,  and  the  action  which  tended  to  make  the  pots  imperfect 
conductors  and  to  fill  their  pores  with  insoluble  deposits,  an  action  which 
took  place  in  many  electrolytic  operations  and  in  batteries,  did  not  prevail 
in  this  case.  The  solution  was  an  alkaline  one;  cyanogen  was  set  free  at 
its  surface,  came  into  contact  with  the  alkali,  and  was  immediately  recom- 
bined.  The  ammonium  passed  into  the  outer  electrolyte,  and  was  there, 
if  the  current  were  pushed  to  an  exceeding  density,  set  free  as  ammonia 
gas,  which  was  detected  by  smell.  The  cyanogen  did  not  combine  with  the 
zinc  or  zinc  salts  to  form  insoluble  salts  in  the  pores  of  the  porous  cells. 
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(TO  DAY)  FRIDAY,  March  22nd. 

Physical  Society. 
5  p.m.  Meeting  at  the  Royal  College  of  Science.  The 
following  Papers  will  be  read:  (1)  "The  Objective 
Reality  of  Composition  Tones,"  by  Prof.  A.  \V.  Pucker, 
F.R.S.,  and  Mr.  Kdser  ;  (2)  "  Some  Acoustical  Experi- 
ments," by  Dr.  0.  V.  Burton  ;  (3)  "  The  Use  of  an  Iodine 
Voltameter,"  by  E.  T.  Herroun. 

Institution  of  Electkicai  Engineers. 
S  p.m.   Students'  Meeting  at  28,  Victoria-street.    The  follow- 
ing  Paper  will  be  read  :   "  Lead   Covered   Cables,"  by 
Mervyn  O'Gorman. 

SATURDAY,  March  23rd. 

Royal  Institution. 
3  p.m.    Afternoon  Lecture  (IV.) :  — "  Waves  and  Vibrations," 
by  the  lit.  Hon.  Lord  Hayleigh,  F.R.S. 

TUESDAY,  March  26th. 

Institution  of  Civil  Engineers. 
S  p.m.     Ordinary  Meeting.    The  following  Paper  will  be  dis- 
cussed: "Steam  Engine  Economy:  Condensing  Engines," 
by  Henry  Davey. 

WEDNESDAY  March  27th. 

Society  of  Arts. 
S  p.m.   Ordinary  Meeting.   The  following  Paper  will  be  read  : 
"  Modern  Photogravure  Methods,"  by  Horace  Wilmer. 

THURSDAY,  March  28th. 

Institution  of  Electrical  Engineers. 
S  p.m.     Ordinary  Meeting  at  25,  Great  George-street.     The 
following  Paper  will  be  read  :   "The  Employment  of  the 
Electric  Light  for  Railway  Purposes,"  by  W.  E.  Langdon 

FRIDAY,  March  29th. 

Royal  Institution. 
.''/'■"'•     Evening  Discourse :   "The  Structure  of  the  Sugars, 
and  their  Artificial  Production,"  by    Prof.   H.  E.  Arm- 
strong. 
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ELECTROLYSIS  AND   GOLD. 

Most  electricians  have  a  vague  hope  that  there  is  soon  to 
be  a  large  and  rapid  development  of  electrical  industry  in  the 
direction  of  chemical  manufacture.  We  believe  their  hopes 
will  be  fully  realised  ;  but  in  order  that  that  happy  state  of 
things  may  come  about  as  soon  as  possible,  electro-chemistry 
must  advance  steadily  and  quietly,  being  applied  first  to  those 
processes  for  which  it  is  specially  suitable,  and  what  is  much 
more  important,  being  avoided  in  those  cases  where  it  is  not 
likely  to  be  successful.  A  few  ill-advised  applications  of 
electricity  to  processes  where  little  advantage  is  to  be  gained, 
or  where  failure  is  likely  to  follow,  will  do  harm  "to  the 
industry,  which  will  not  be  wiped  out  by  several  successful 
developments. 

In  developing  such  an  industry,  it  is  important  that  the 
best  fields  should  be  worked  first.  Among  the  most  obvious 
and  simple  are  such  cases  as  the  electrolytic  refinement  of 
copper.and  whai  the  Germans  expressively  call  the  "winning" 
of  aluminium.  The  field  For  electro-chemistry  appears  very 
extensive  ;  but  nearly  all  the  processes  need  working  out,  not 
only  on  the  laboratory,  but  on  the  commercial  scale.  This  is 
a  matter  of  no  small  difficulty,  as  it  is  by  no  means  easy  to 
gel  :n  the  cost  of  chemical  processes  as  at  present  carried  out 
commercially,  and  it  is  thus  often  impossible  to  form  a 
1  01  reel  1  I  nun.  ol  the  woi  king  expenses  of  a  new  pro 
I"  such  ca  es  as  electrolytic  soda  and  bleach,  the  electrical 
power  is  only  one  con  [deration,  and  the  other  itemsof  manu- 
!'■"  turingcosl  even  handling,  for  example  are  proportionally 
great.  The  loda  industry  is  so  enormous  thai  a  great  deal 
of  energy,  and,  what  is  more  seriou  ,  ol  money,  has  been 
ipenl  on  perfi  eting  proa  Dhe  perci  atage  profits  cannot 

be  so  high  as  in  the  oa  le  of  chlorati   ol  pota  h,  and  we  have 
nevei  quite  understood  why'people'pui  down  plant  foroaustic 
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and  bleach  when  the  chlorate  market  still  gives  them  a  much 
better  opening.  This  is  a  case  of  departure  from  our  maxim 
that  we  should  attack  the  paying  process  first,  and  while  the 
price  of  the  product  is  being  lowered  we  should  work  out  the 
details  of  the  next  process  to  be  developed.  Thus,  while  a 
works  is  making  chlorate,  it  can  also  be  making  caustic  and 
bleach  on  a  working  scale,  and  finding  out  the  details  neces- 
sary to  secure  the  best  working  on  a  large  output,  before 
finally  determining  what  forms  of  vats,  and  what  pressures 
and  current  densities  give  the  best  results  for  permanent  use. 
There  are  many  other  cases,  such,  for  instance,  as  the 
recovery  of  tin  from  scrap,  that  are  hardly  worth  tackling 
until  processes  apparently  more  remunerative,  such  as  the 
winning  of  sodium,  have  been  thrashed  out. 

Gold  mining,  and  all  that  appertains  to  it,  has  a  special 
attraction  for  speculators.  The  average  investor,  whether  a 
clergyman,  a  widow,  or  a  stockbroker,  has  generally  acquired 
an  ignorance  of  economics  sufficiently  developed  to  enable 
him  to  read  newspaper  articles  on  social  questions  without 
suffering  ;  to  such  a  person  gold  is  wealth,  and,  therefore,  the 
easiest  way  of  getting  rich  is  obviously  to  invest  in  companies 
whose  delightful  occupation  it  is  to  pick  up  nuggets.  It  is 
stated  that  in  fertile  climes  small  nuggets  grow  to  large  ones. 
Whether  they  grow  at  a  small  logarithmic  rate,  or  whether 
they  swell  1|  per  cent,  at  the  end  of  every  half-year,  we  do 
not  know.  Any  investor  will  tell  you  that  money  grows  of 
itself.  What  can  be  more  tempting  than  to  apply  the  magic 
of  electricity  to  the  romance  of  the  gold  mine  ? 

There  are  two  processes  to  which  electricity  may  be  applied 
in  mining — namely,  to  dissolve  the  gold,  and  to  deposit  it 
from  its  solution.  In  treating  gold  ores,  the  particles  of  gold 
cannot  be  brought  against  the  anodes  properly.  The  solution 
of  the  gold  can  therefore  only  be  helped  by  its  being  immersed 
in  an  electrolyte  where  there  is  a  slope  of  potential.  The 
fall  over  a  particle  of  gold  must  be  so  minute  that  we  can 
hardly  believe  any  current  can  exist  in  the  particle  itself 
against  the  polarisation  it  would  cause.  Mr.  Crookes 
has,  we  believe,  experimented  on  an  alternating  current  of 
low  frequency  for  chlorine  treatment,  and  his  process  is  said 
to  be  successful ;  but  we  cannot  give  any  trustworthy  opinion 
on  that  process,  not  having  asked  Mr.  Crookes  for  it,  or  on 
the  action  of  a  current  during  the  leaching  of  gold  ores  with 
cyanide  solution.  It  may  assist  the  solution,  but  the  process 
appears  to  have  been  tried  at  random,  and  with  a  continuous 
current  it  seems  unlikely  that  there  can  be  any  benefit.  There 
is  obviously  a  drawback,  and  that  is  that  the  cyanide  is  used 
up  at  the  anode,  forming  cyanate,  or  a  cyanide  of  the  metal 
employed.  The  second  process,  the  precipitation  of  gold  from 
a  solution  such  as  the  cyanide,  looks  more  promising  at  first 
sight.  In  the  case  of  cyanide  the  rival  method  is  passing 
the  solution  through  shavings  of  zinc.  The  gold  is  deposited 
and  the  zinc  dissolved.  Some  people  may  say  there 
is  a  local  battery  formed ;  others  that  the  zinc  develops 
nascent  hydrogen,  which  in  turn  reduces  the  gold  salt. 
The  simple  fact,  which  is  all  that  concerns  us,  is  that 
the  zinc  is  exchanged  for  the  gold.  A  great  deal  more 
zinc  is  dissolved,  however,  than  is  accounted  for  by  the  gold 
deposited.  In  the  discussion  on  Mr.  Keith's  Paper,  it  was 
suggested  that  this  was  due  to  access  of  air,  so  that  the 
cyanide  could  attack  the  zinc.  Nothing  can  well  be  simpler 
than  the  zinc  process.  If  electrolysis  is  used  instead, 
we  might  get  the  same  result  by  using  zinc  anodes,  and 
a  current  just  sufficient  to  deposit  the  gold.  In  order  to 
prevent  waste  of  gold,  a  much  larger  current  must  be  used. 
This  mean3  waste  of  cyanide,  and  if  a  metal  anode  is  used, 
waste  of  anode  too.    Even  if  the  zinc  is  put  in  a  separate 


anode  chamber,  so  as  to  dissolve  in  a  suitable  electrolyte, 
there  is  waste  of  cyanide  by  transfer  through  the  partition,  D 
well  as  of  consumption  of  zinc  and  anode  solution.  When  it 
is  borne  in  mind  that  these  processes  are  carried  on  in  out-of- 
the-way  places,  where  chemicals  are  dear,  there  seems  little 
chance  of  electrolysis  replacing  the  simple  rinc-shaving 
reduction,  and  we  have,  therefore,  "  right  here,"  as  the 
Americans  would  say,  just  one  of  those  processes  which  may 
not  only  cause  waste  of  money,  but.  may  also  bring  electrolysis 
into  commercial  disrepute. 

We  have  not  discussed  the  use  of  the  dynamo  in  amalgama- 
tion. It  is  an  obvious  way  of  preventing  "  sickening,"  and  of 
keeping  the  mercury  in  a  state  to  wet  the  gold  directly  it 
touches  it.  It  is  refreshing  to  have  a  change  of  subject  at  the 
Institution  ;  we  can  have  too  much  about  dynamos,  trans- 
formers, and  central  stations.  The  question  of  the  extraction 
of  gold  is  also  very  refreshing  to  the  eh  ctrical  engineer.  The 
recovery  of  gold  opens  an  almost  limitless  vista  to  those  who 
have  been  pecuniarily  concerned  in  the  development  of  the 
electrical  industry.  We  have  had  nothing  so  encouraging 
since  the  learned  President  discovered  that  he  could  recover 
gold  from  secondary  batteries. 


ELECTRIC  LAMPS  IN  COAL  MINES. 

Portable  electric  lamps  for  use  in  coal  mines  seem  to  be 
making  but  slow  progress.  A  considerable  number  of  different 
kinds  have  been  tried  ;  but  they  have  not  been  adopted  for 
regular  work. 

A  simple  lamp  and  battery  is  not  perhaps  sufficient  for  the 
ordinary  miners,  since  the  Davy  lamp,  besides  giving  light, 
gives  warning  of  the  presence  of  both  fire-damp  aud  of  choke- 
damp.  Electrical  indicators  have  been  proposed  to  meet  this 
deficiency,  and  it  is  possible  that  these  have  not  been  practi- 
cally successful.  One  of  these,  depending  on  the  heating  of  a 
platinum  wire,  requires  a  rather  large  current  ;  and  others, 
depending  on  diffusion  through  porous  partitions,  do  not  suffi- 
ciently discriminate  between  the  different  kinds  of  gases  pre- 
sent But  even  if  electric  lamps  are  at  present  not  quite  ready 
for  everyday  use,  there  are  occasions  on  which  they  should 
prove  to  be  of  great  value  to  managers,  overseers,  and  in- 
spectors. 

As  a  branch  of  the  subject  of  respiration,  on  which  he  has 
been  engaged  for  several  years,  the  chemistry  of  the  gases 
of  coal  mines  is  being  studied  by  Dr.  John  Haldane,  of 
Oxford,  whose  Paper  on  colliery  explosions  at  the  last  meet- 
ing of  the  British  Association  attracted  a  good  deal  of  at- 
tention. Dr.  Haldane  recently  visited  an  old  pit  for  the 
purpose  of  collecting  and  analysing  some  of  the  poisonous 
and  asphyxiating  gases.  Along  with  an  exploring  party, 
he  advanced  along  a  low  beading  in  a  2ft.  seam  into 
an  atmosphere  which  analysis  on  the  spot  showed  to 
contain  large  quantities  of  "  black-damp."  When  the  per- 
centage of  oxygen  had  fallen  to  17 '61  an  upright  candle  was 
extinguished,  at  17"23  a  lamp  went  out,  at  1705  per  cent,  a 
candle  held  horizontally,  with  the  wick  spread  out,  failed  to 
burn.  Pursuing  his  investigations  by  aid  of  the  electric  lamp, 
he  found  that  at  15*3  per  cent,  of  oxygen  and  33S  percent, 
of  CO.,  his  respirations  began  to  be  deeper,  and  at  90  per  cent, 
of  oxygen  and  732  per  cent,  of  CO.,  there  was  violent  panting  ; 
at  7  per  cent,  of  oxygen  consciousness  would  probably  have 
been  lost.  Dr.  Haldane  thus  proves  that  there  is  a  wide 
margin  between  the  point  of  extinction  of  a  lamp  and  the  point 
of  danger  to  life;  but  it  must  also  be  observed  that  if  all 
"black-damp"  is  similar  to  that  which  he  has  examined, 
there  is  a  fairly  wide  margin  between  the  point  at  which 
panting  begins,  and  the  real  danger  point.  A  miner, 
provided  with  an  electric  lamp,  could  therefore  penetrate 
with  impunity,  or  escape  through  atmospheres  containing  at 
least  thrice  as  much  black-damp  as  would  extinguish  a  lamp  or 
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candle,  and  the  difficulty  of  respiration  would  give  ample 
warning  even  if  the  electric  lamp  did  not.  Au  old  miner, 
who  accompanied  this  part}',  was  of  opinion  that  the 
danger  of  the  extinction  of  a  lamp  in  "black  damp"  goes  far 
towards  counterbalancing  the  advantages  of  the  warning  given 
by  the  extinction,  for  without  a  light  a  man  is  very  helpless, 
even  in  a  mine  with  which  he  is  very  familiar. 

In  another  expedition  Dr.  Haldane  was  accompanied  by  the 
manager  and  a  Government  inspector.  They  went  into  old 
workings  in  which  nothing  but  an  electric  lamp  would  burn, 
and  by  its  light  samples  of  "  black-damp,"  were  analysed 
and  collected.  In  the  pursuit  of  his  investigations  on  the 
physiological  effect  of  "black  damp"  on  the  respiration,  Dr. 
Haldane  applied  his  mouth  to  a  tube  connected  with  one  of 
the  further  workings,  and  by  the  light  of  a  Lithanode  hand 
lamp,  the  manager  and  inspector  watched  his  face  become  blue 
and  afterwards  regain  its  natural  colour  as  soon  as  air  was 
again  breathed.  Even  if  miners  are  not  equipped  with  electric 
lamps,  these  appliances  ought  to  be  very  useful  for  inspectors 
and  for  such  intrepid  experimenters,  if  indeed  there  are  any 
others. 


THE   SULLIVAN  UNIVERSAL   GALVANOMETER 
(DEPREZ  D'ARSONVAL  TYPE). 

It  is  claimed  by  the  designer,  Mr.  II.  W.  Sullivan,  that 
his  is  the  only  form  of  moving  coil  galvanometer  which  can 
be  used  at  sea,  and  the  only  one  which  answers  every  testing 
and  speaking  requirement.  Its  sensibility  is  variable  within 
wide  limits,  and  it  can  be  damped  at  will  to  any  desired 
deadbeatness.  It  is  alike  adapted  for  testing  or  receiving 
messages  through  any  length  of  cable  or  non-inductive  line 
down  to  one  mile — a  po:nt  of  convenience  more  especially  on 
board  cable-repairing  steamers. 

A  general  view  of  the  instrument  is  shown  in  Fig.  1,  and 
the   parts   are    clearly  indicated   in   Fig.  2.     The  magnet   is 


Fig,  1.    I  teneral  \  iew  of  <  (ah 
with  ( 


ai leter  and  spare  Suspension  Frame, 

over  Removed. 


C  shaped,  with  a  narrow  core-less  coil,  covered  with  a  copper 
shield  and  having  a  very  small  moment  of  inertia.  The  sus- 
pension frame  carrying  the  coil  system  is  readily  removable. 
A  sleeve  or  tube  at  its  back  fits  over  a  cylindrical  upright, 
which  is  planted  upon  a  sliding  base  plate,  this  base  plate  being 
movable  forward  anil  backward  by  means  of  a  brass  head  pro- 
jecting behind  through  the  cover  of  the  instrument.  Thus, 
by  pushing  or  pulling  the  brass  head,  the  position  of  the  coil 

in  the  field,  and  COn   equently  the  sensibility  nf  the  i  list  nil  i  lent, 

may  be  varied  withoul  taking  off  the  cover. 
Tie  coil  is  suspended  above  and  below  with  wire,  the  upper 

torsion  head  being   in  rnetallii  connec  with  the  suspension 

frame,    whilst,    the    lower  one    is    insulated    Hunt i    with 

vulcanite.  The  current,  is  led  to  and  From  the  COil  through 
the  suspension  wires,  which  are  in  permanent  connection 
through  their  torsion  heads  with  two  insulated   platinum  studs 

on  the  lower  arm  nf  the  suspension  fram        Tl Is  are  so 

placed,  that  when  the  frame  is  pushed  down  into  its  i 
they  press  upon  two  independent   springs  Bzed  In  the  hollow 
base  of  the  instrument,  and  permanently  oonnected  with  the 
terminals.    This  dispenses  with  outside  wire  connections,  and 


allows  the  suspension  frame  to  be  changed  in  a  few  seconds. 
The  coil  ends  are  soldered  to  the  rigid  rods  projecting  from  it, 
and  in  order  to  prevent  the  coil  from  falling  out  and  sustaining 
damage  in  case  of  breakage  of  the  suspension,  the  frame  is 
provided  with  two  adjustable  tongues,  pierced  at  their  ends 
with  apertures  through  which  these  rods  pass  without  touch- 
ing. It  will  be  seen  that,  should  the  suspension  break,  the 
lower  tongue  takes  the  weight  of  the  coil,  thus  holding  it  in 
position. 

The  difficulty  which  has  always  precluded  the  application 
on  board  ship  of  galvanometers  on  this  principle — viz.,  the 
impossibility  of  balancing  the  coil  for  rolling — has  been  suc- 
cessfully overcome  in  this  type  in  a  simple  manner.  A 
radial  arm,  half  an  inch  in  length,  of  fine  leaden  wire  is 
soldered  at  one  end  to  the  copper  shield  of  the  coil  at 
its  lighter  side,  and  by  bending  this  radial  arm  in  the 
required  direction,  exact  equi-ponderance  around  the  axis  of 
rotation  can  be  obtained  in  a  few  minutes  to  any  angle  of  roll 
or  pitch.  Generally  speaking,  the  coil  will  prove  to  be  too 
heavy  in  front  owing  to  the  weight  of  the  mirror.  The 
balancing  arm  must  then  be  attached  at  the  back  of  the  coil. 
For  convenience  sake,  however,  it  is  made  heavy  enough  to 
slightly  outweigh  the  mirror,  the  final  adjustment  being  effected 
by  means  of  a  second  but  lighter  radial  arm  soldered  to  the 
coil  in  front.  In  this  operation  the  suspension  frame  need  not 
be  removed  from  the  instrument  for  each  fresh  adjust- 
ment.    It  will  suffice  to  raise  or  push  it  forward  a  little,  so  as 


Fig.  2. 

Index  to  Pabts. — SW  Steel  magnet.  <'-(Vi].  S  — Sleeve  or  tulie 
pari  of  suspension  frame.  C  U  Cylindrical  upright.  B  H=Brass  head. 
C  V  Cover  of  instrument.  P  S  and  PSx= Platinum  Btuds  on  lower  arm 
of  suspension  frame.  II  B=Hollow  base  of  instrument.  1!  and  Hi- 
Suspension  roils  projecting  from  coil.  It  T  II  Rigid  torsion  head,  s  T  II  — 
Spring  torsion  head.  P  T  and  (P  T,  |  Adjustable  pierced  tongues  through 
which  the  suspension  rods  pass.  L  W  and  I.  \\\  Leaden  wire  radial 
arms  for  balancing  coil.  l>  B  =  Damping  brush.  H=Hole  for  brush- 
holder.  T  Terminal.  M  C  and  M  Cj  Magnet  >  lamps.  M  -Miner. 
A  S  and  A  s,  -  Vdjustmenl  screws  for  tongues. 


to  allow  of  the  coil  and  its  front  radial  arm  just  clearing  the 
gap  and  being  readily  handled.  Clear  instructions  as  to  the 
modus  operandi  accompany  each  instrument. 

The  damping  device  consists  of  a  fine  camel's  hair  brush 
adjustable  forward  and  backward.  The  holder  of  this  brush 
fits  into  a  hole  pierced  in  the  suspension  frame  at  right  angles 
to  the  plane  of  the  coil,  and  at  such  an  elevation  that  upon 
advancing  the  holder  the  brush  is  made  to  cover  a  portion  of 
the  upper  suspension  mere  or  less  closely,  according  to  the 
degree  of  dampin  ;  r<  quir<  d. 

The  figure  of  merit  of  the  marine  typo  exceeds  that  of  many 

1  Tl ISOU    Marines,"   but    for   more  delicate  measurements    on 

shore,  the  sensibility  of  the  instrument  maj  be  augmented 
in  a i  u  ti infold  bj  suspending  the  coil  from  above  only,  electrical 
connection  being  maintained  belov  by  a  fine  non-direotive  wire 

spiral. 

The  double  magnet  type  contains  tWO  magnets,  semicircular 
in  shape,  and  two  coil  systems.      The  magnets  are  so  placed  in 

relation  to  each  other  thai   they  form  two  independent  and 

Oppositely    directed    fields,    the     north    pole   of    Nb.    I    and    the 

south  pole  of  \o.   '  i  in  losing  one  field,  whilst  the  south  pole  oj 
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No.  1  and  the  north  pole  of  No.  2  similarly  enclose  the  other 
field,  with  an  independent  coil  system  working  in  each.  In 
Fig.  3  below,  in  which  the  magnets  [M,  M,i  and  the  coils 
(C,  Cj)  are  shown  in  elevation.  This  arrangement  affords  all 
the  advantages  of  two  independent  instruments. 

Its  universality,  independence  of  external  magnetic  dis- 
turbances, and  the  facility  with  which  it  can  be  adjusted  and 
balanced  for  rolling,  render  this  a  very  convenient  galvanometer, 
whether  for  use  on  board  cable  steamers,  at  cable  stations,  in 


cable  factories,  or  for  general  land  line  and  electric-lighting 
work.  In  equal  measure  these  points  commend  it  for  employ- 
ment in  connection  with  the  ever-increasing  applications  of 
electricity  on  board  war  ships,  more  especially  ironclads.  The 
sole  makers  are  Messrs.  Elliott  Bros. 


THE   PHYSICAL  SOCIETY. 

At  the  meeting  of  the  Physical  Society,  held  on  the  8th  inst., 
Mr.  Walter  Baily,  Vice-President,  in  the  chair,  Mr.  Nabeb 
exhibited  and  shortty  described  a  new  form  of  gas  voltameter, 
which  was  fully  described  in  The  Electrician,  August  17,  1894. 
The  chief  advantages  claimed  for  this  instrument  are  that  either 
the  oxygen  or  the  hydrogen  can  be  collected  separately,  and  that 
the  level  of  the  liquid  inside  and  outside  the  burette  can  be  made 
the  same,  thus  no  correction  has  to  be  applied  to  the  volume  of  the 
gas  on  this  account.  Variations  in  the  temperature  and  barometric 
pressure  are  allowed  for  by  reading  an  air  thermometer,  which  is 
fixed  alongside  the  burette.  The  inventor  considers  that  this 
instrument  will  compare  favourably  in  accuracy  with  the  copper 
and  silver  voltameters  now  in  general  use.  Prof.  S.  P.  Thompson 
considered  that  now  so  much  care  had  been  bestowed  on  the  design 
of  a  gas  voltameter,  this  instrument  might  come  into  more  general 
use  than  heretofore. 

Dr.  Johnstone  Stoney,  F.R.S.,  exhibited  (1)  the  local  heliostat ; 
(2)  an  improvement  in  siderostats. 

A  Paper  on 

"  A  Simple  Form  of  Harmonic  Analyser  " 
was  read  by  Mr.  G.  U.  Yule.  At  a  former  meeting  of  the  Society, 
Prof.  Henrici  showed  a  form  of  analyser  in  which  the  paper  on 
which  the  curve  was  traced  was  given  a  to-and-fro  movement,  a 
planimeter  being  used  as  an  integrator.  The  author,  being  struck 
with  the  advantages  of  the  use  of  a  planimeter,  both  as  regards 


cheapness  and  simplicity,  has  devised  another  form  of  analyser  in 
which  a  planimeter  is  used.  The  principle  on  which  this  instru- 
ment works  is  as  follows  :—  Suppose  we  have  a  straight  line  (X  X  | 
which  can  move  parallel  to  the-  base  line  of  the  given  curve,  so  that 
every  point  in  this  line  describes  a  perpendicular  to  the  base. 
Further  suppose  that  a  disc,  the  circumference  of  which  is  some 
aliquot    part  of  the   base  of   the   curve,   say,   2'  /.,  where  2  /  is  the 


base  length,  is  capable  of  rolling  on  the  line  (X X)  without  slip. 
If  the  centre  of  the  disc  is  brought  over  the  initial  point  of  the 
curve,  and   anj  i I    (D)  at  a  distance  /■  from  the  centre  on  a 

horizontal    diameter    is    marked,  then    it    the   centre   of   the  .Use  is 

made  to  describe  tin'  curve  which  is  to  be  analysed,  the  area  of  the 
curve  described  by  the  point  D  is  given  by  the  equation 


li,  =  n   ■  ens  n 


ri  ;■ 


y  sin  ii  o  .  ,1 . 


where  a  is  the  area  of  the  curve  to  be  analysed.  Similarly  if  the 
point  D  is  taken  originally  on  a  vertical  diameter,  the  area  of  the 
curve  traced  out  is 


R.,  =  a  +  cos  ur. 


r  lur  I  +' 


/COS  II  ('  .  ''  .''. 


In  any  practical  case  it  is  convenient  to  take  r  some  multiple 
of  1  tt  units  of  length,  say  10,  then  the  above  equations  become 

R1  =  «  +  cos  n  7r  .  10 /i  l'.„ 
and  Ro  =  a  +  cos  n  -.  10  n  A„ . 

where  B„  and  A„  are  the  coefficients  of  sin  n  0  and  cos  a  6  in  the 
former  series  expressing  the  equation  to  the  curve.  The  areas  of 
the  curves  traced  out  by  the  point  D  (R,  and  R.,)  are  obtained  by 
allowing  the  tracing  point  on  an  Amsler  planimeter  to  rest  in  a 
small  conical  hole  at  D.  The  line  X  X  is  the  edge  of  a  rolling 
parallel  ruler  which  has  a  rack  cut  along  it.  A  series  of  toothed 
wheels  give  the  coefficients  of  the  different  terms  in  the  series.  In 
the  instrument  exhibited  there  were  wheels  to  give  the  first  four 
terms,  but  the  author  said  it  was  possible  to  work  with  wheels 
which  gave  the  sixth  term.  The  above  analyser  was  the  outcome 
of  a  simple  step-by-step  integrator  which  the  author  had  devised. 
In  this  case  the  base  line  of  the  curve  having  been  divided  into  a 
number  of  equal  parts,  then  by  means  of  a  scale  of  sines  attached 
to  the  instrument,  the  tracing  point  of  a  planimeter  is  set  at 
a  point  whose  abscissa  is  sin  n  (>,  while  it  is  moved  parallel  to 
the  axis  of  y  through  a  distance  !  ;/  corresponding  to  one  of  the 
elements  into  which  the  base  was  divided. 

Prof.  HEXRICI  said  he  had  at  oue  time  considered  the  question  of 
constructing  an  analyser  which  should  employ  a  planimeter  as  the 
integrator,  and  he  was  particularly  pleased  with  the  instruments  exhibited. 
Since  the  area  required  was  the  difference  between  the  area  of  the  original 
curve,  which  is  traced  out  by  the  centre  of  the  disc  K,  and  the  curve 
traced  out  by  the  point  I)  ;  and  since  this  area  is  really  the  area  swept  out 
by  the  straight  line  KD,  if  we  attach  an  integrating  wheel  to  the  disc 
with  its  axle  parallel  to  K  D,  the  required  area  can  be  directly  obtained 
from  the  reading  on  this  wheel.  In  addition,  if  a  second  integrating  wheel 
were  fixed  to  the  disc  with  its  axle  perpendicular  to  K  D,  the  coefficients 
of  cos  a  6  and  sin  n  d  could  be  both  obtained  by  going  rouud  the  curve 
once.  The  instrument  devised  by  Mr.  Yule  was  practically  the  inverse  of 
one  he  (Prof.  Henrici)  had  invented. 

Dr.  BURTOX"  pointed  out  some  incorrect  signs  in  the  proof  which  had  been 
circulated.     These,  however,  do  not  affect  the  final  expressions  obtained. 

Mr.  INWARDS  suggested  that  errors  due  to  back-lash  might  be  avoided 
by  using  either  a  double  wheel  or  a  double  rack,  so  that  by  means  of  a 
spring  each  side  of  the  teeth  which  were  engaged  might  be  in  contact  at 
the  same  time. 

Prof.  Minchin  gave  a  short  account  of  a  Paper  by  Mr.  H.  N. 
Allen,  entitled 

"  The  Energy  Movements  in  the  Medium  Separating 
Electrified  or  Gravitating  Particles." 
The  object  of  the  Paper  is  to  trace  out  the  equipotential 
surfaces  and  lines  of  tlow  for  two  electrified  points  or  gravitat- 
ing particles,  and  then  to  consider  the  paths  along  which  the 
"  energy  cells "  move  when  the  charged  points  or  gravitating 
particles  either  move  towards  or  away  from  one  another.  By 
energy  cell  the  author  understands  the  small  volume  of  the 
dielectric  bounded  by  the  walls  of  a  tube  of  force  and  by  two 
neighbouring  equipotential  surfaces,  which  can  be  looked  upon 
as  containing  a  certain  definite  amount  of  energy.  The  author 
gives  two  figures  showing  the  paths  of  the  energy  cells 
(1)  when  the  charged  particles  come  together  and  meet,  (2)' 
when  they  separate  and  move  off  to  infinity  in  opposite  direc- 
tions. Using  Maxwell's  expression  for  the  pressure  along  the 
lines  of  force,  and  the  equal  tension  at  right  angles  required  by 
his  theory  to  account  for  the  attraction  exerted  by  the  sun 
on  the  earth,  the  author  has  calculated  the  energy-density  in  the 
medium  at  the  surface  of  the  sun.  The  value  obtained  is  16  H.P.- 
hours  per  cubic  centimetre.  Hence  he  concludes  that  at  a  distance 
from  all  gravitating  bodies  a  cubic  centimetre  of  ether  contains  at 
hast  this  amount  of  energy.  Prof.  Minchin  showed  how  by  the 
use  of  polar  co-ordinates  the  expressions  given  by  the  author  could 
be  simplified,  lie  also  gave  a  graphical  method  of  obtaining  the 
equipotential  surfaces  for  any  configuration.  He  pointed  out  that 
by  a  similar  line  of  reasoning  to  that  used  by  the  author  the  energy 
per  cubic  centimetre  of  the  medium  at  the  surface  of  Arcturus' 
must  be  s,  iiio  times  as  great  as  at  the  surface  of  the  sun,  so  that 
the  minor  limit  given  above  by  the  authorjnust  be  multiplied  by 
8,100  at  least. 
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THE  MONOCYCLIC  SYSTEM.* 

Bl     DR.    Lcins    BELL. 

With  this  monocyclic  system  we  can  compound  the  generators 
for  any  reasonable  loss  in  the  line,  and  can  arrange  the  lighting 
system  without  incurring  any  troublesome  questions  of  balance,  so 
as  to  give  as  good  regulation  even  as  can  be  obtained  on  a  direct- 
current  system.  Beyond  this  we  have  the  power  of  running 
motors. 

So  far  as  the  main  work  of  the  generator  is  concerned,  its  winding 
is  closely  similar  to  that  of  any  well-designed  alternator.  The 
armature  is  of  the  iron-clad  type  and  the  winding  is  made  in 
machine-wound  coils,  which  are  invariably  insulated,  andean  be  very 
readily  slipped  into  place.  There  is,  however,  upon  the  armature 
a  second  set  of  coils  of  cross  section  equivalent  to  that  of  the 
main  coil,  but  composed  of  comparatively  few  turns,  so  that  the 
room  taken  up  on  the  armature  is  very  small,  and  owing  to  the 
shallowness  of  the  slots  necessary  to  accommodate  this  second  or 
teaser  coil,  the  output  of  the  machine,  considered  as  a  single-phase 
generator,  is  not  affected.  Its  place  on  the  armature  is  midway 
between  the  other  coils,  and  the  electromotive  force  generated  is 
in  a  direction  at  right  angles  to  that  of  the  principal  coil.  If  we 
connect  the  terminal  of  this  teaser  coil  with  either  of  the  terminals 
of  the  main  coil,  we  shall  get  an  electromotive  force  compounded 
of  the  two  and  in  some  intermediate  direction.  In  general,  by 
varying  the  proportions  of  the  two  coils,  and  hence  their  electro- 
motive forces,  we  could  obtain  a  resultant  electromotive  force 
between  their  terminals  having  any  angle  we  pleased  with 
either  the  main  or  the  teaser  coil.  If,  then,  wires  are  taken 
upon  the  line  from  the  terminals  of  the  main  coil  and  also 
from  the  teaser  coil,  we  can  obtain  from  the  main  line  three 
electromotive  forces,  two  of  which  are  symmetrically  situated 
with  reference  to  the  electromotive  force  of  the  teaser  coil,  and 
bear  to  it  any  phase  relation  that  we  please.  One  of  the  most  con- 
venient arrangements,  and  that  which  is  most  generally  adopted, 
involves  such  a  relation  of  the  electromotive  force  of  the  teaser  coil 
to  that  of  the  main  coils  that  we  shall  have  on  the  line  three  elec- 
tromotive forces  approximately  COdeg.  apart.  In  other  words,  the 
resultant  electromotive  forces  between  teasers  and  main  coils  are 
each  fiOdeg.  from  the  electromotive  force  of  the  teaser  coil.  Under 
these  circumstances  it  is  clear  that,  if  one  of  these  electromotive 
forces  were  reversed,  either  in  transformers  or  anywhere  in  the 
translating  devices,  the  result  would  be  three  electromotive  forces 
120deg.  apart,  one  of  them  having  been  turned  through  an  angle 
of  180deg.  Meanwhile,  the  relation  between  the  power  wire, 
which  is  connected  to  the  teaser  coil,  and  the  outside  wire  has  no 
effect  upon  the  electromotive  force  between  these  outside  wires, 
since  the  electromotive  force  of  the  main  coil  itself  does  not  inter- 
act with  the  power  wire,  except  in  so  far  as  a  portion  of  it  may  act 
with  the  power  wire  to  form  a  resultant  phase  and  electromotive 
force  for  running  motors.  Consequently,  so  far  as  lights  are  con- 
cerned, the  two  outside  wires  behave  precisely  like  the  leads  from 
any  other  alternating  generator,  while,  so  far  as  motors  are  con- 
cerned, we  have  ili.  power  of  getting  "iir  three  electromotive  forces 
I20deg.  apart,  and  hence  have  the  same  magnetic  effect  as  with  a 
three  phase  system.  It  la  evident  that  we  can  take  from  the  outside 
wires  of  the  monocyclic  system  either  arc  or  incandescent  lights 
anywhere  and  to  any  extent  the  capacity  of  the  machine  permits, 
working  for  the  incandescents  either  two  or  three-wire  dis- 
bribution  at  option.  For  a  motor  two  transformers  are  con- 
nected  anywhere  we  please,  one  between  the  power  wire  and 
1    oi   the  outside   wires.      At   this  point  the  resultant  phases 

'' mt'>   play,   and   the   necessary    reversal    of   one  of   the    elec- 

'" bive  forcei    is  accomplished  by  the  very  simple  and  obvious 

device    of    reversing    one    of    the  secondaries"     To    the    secondary 

1,11111     thus    constituted    we    can    connect    a    standard    induction 

bor,   which   will   start    and   run  as    well   as   it    connected   to  a 

""'i1"    three-phase   system,    i  bead  of  reversing   one  of  the 

transformer    secondaries    we    maj    accomplish    the    same   virtual 

elect]  I  iree  by  reversing  one  . . t  t  he  coils 

u  e  then  Eon    ha  ystem   which,  so   far 

as  lights  are  concerned,  is  a  simple  alternating  system;  so  far  as 

d,  the  dynamical   equivalent    oi   a  polyphase 

renl  lj  proporl  iow  d  bransformation  ».'  ',  ould 

DOdeg    apart, 

1  ' ten  run  two  phase ■ 

11   ll" ■"■  «    re  an  in  bo  don,-.     It  is,  Eurthermore, 

interesting  to  know  |  eithei 

two  or  tl  

hi    primary  i  ,,n  excellent     •  n<  hronou 

1 1"  i rl  «  ithou  motor,  in 

pha  e   J  nehr is  machini 

point  of  thi 

a  the 

lit    \    0 
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same  relation  to  the  system  as  is  borne  by  the  teaser  coil  of  the 
generator.  Consequently,  in  case  of  a  transmission  plant,  the  main 
generators  at  the  distant  station  may  be  simple  single-phase 
machines,  the  subsidiary  electromotive  force  being  furnished  by  a 
synchronous  motor  or  similar  device  at  any  point  in  the  system. 
So  we  might  readily  have  an  extensive  transmission  with  a  mono- 
cyclic machine  in  the  sub-station  of  such  size  as  is  necessary  to  fur- 
nish current  for  wdiat  motors  may  be  upon  the  system.  The  power 
wire  would  then  run  only  to  the  sub-station. 

Under  ordinary  circumstances,  induction  and  synchronous 
motors  are  wound  so  that  the  counter  electromotive  force  affects  the 
system  in  a  perfectly  symmetrical  manner,  and  the  current  flows 
over  all  the  wires  with  some  degree  of  symmetry  in  response  to  the 
demands  of  the  motors  on  the  system.  It  is  customary,  however, 
in  the  monocyclic  system  to  employ  motors  so  wound  as  to  throwr 
a  high  counter  electromotive  force  into  the  power  wire,  when  the 
motor  is  at  speed  and  loaded,  thereby  reducing  the  normal  current 
carried  over  the  power  wire  to  a  purely  nominal  amount,  and  this 
can  evidently  be  done  without  sacrificing  much  in  the  matter  of 
starting,  since  at  the  start  all  the  counter  electromotive  forces  in 
the  motors  are  zero.  We  have,  then,  a  motor  system  of  a  type 
really  peculiar  to  the  monocyclic  system,  in  that  each  motor  will 
start  under  the  same  conditions  of  impressed  electromotive  force 
as  if  it  were  a  polyphase  motor  ;  while,  when  at  speed  and  loaded, 
it.  would  be  operating  virtually  as  a  single-phase  machine.  If, 
however,  it  were  overloaded  so  that  it  would  tend  to  slow  down  or 
stop,  sufficient  energy  would  flow  over  the  power  wire  to  bring  it 
back  to  speed,  just  as  if  it  were  a  polyphase  machine. 


DISCUSSION". 

Mr.  KELLY  :  The  most  serious  fault  with  the  system  is  that  it  did  not 
come  soon  enough.  If  it  had  come  before  the  polyphase  systems  had 
been  worked  out,  perhaps  we  would  not  have  needed  any  polyphase 
system  ;  but,  coming  when  it  does,  it  seems  to  me  a  step  backward.  In 
the  first  place,  the  generator,  as  Dr.  Bell  explained,  is  substantially  a 
single-phase  generator.  Now,  in  any  given  generator  it  is  not  possible  to 
get  the  same  output  and  regulation  when  worked  single  phase  as  when 
worked  two  phase.  Dr.  Bell  seemed  to  think  that  the  two  phase  was  in 
trouble,  because  of  the  difficultly  of  balancing  the  two  circuits.  I  am 
more  familiar  with  that  system  than  any  other,  aud  my  own  reason  for 
]  ■referring  it  is  because  the  regulation  is  better  than  if  the  work  was 
thrown  on  one  circuit.  We  have  found  that  there  is  no  more  difficulty 
in  balancing  than  in  the  common  three-wire  system.  When  it  comes  to 
the  lines,  I  suppose  it  is  in  this  point  that  the  chief  advantage  of  the 
monocyclic  system  is  supposed  t"  be;  but  the  system  requires  at  least 
three  wires,  and  any  polyphase  system  does  net  require  more.  Where 
lights  only  and  not  power  are  required,  it  only  needs  two  ;  in  practice  that 
is  all  that  any  polyphase  does.  In  any  district  where  lights  only  are 
required  you  need  only  run  a  pair  of  wires,  so  that  in  this  respect  there 
does  not  seem  to  be  any  gain  in  the  monocyclic  system.  The  cost  for 
copper  is,  at  the  least,  according  to  Dr.  Bell's  diagram,  higher  than  it  is 
with  the  plain  single  phase,  while  the  cost  of  copper  in  the  two-phase 
three-wire  system  is  very  materially  reduced.  Dr.  Bell  has  raised  the 
question  as  to  the  periodicity  at  which  motors  ran  be  worked.  Now  there 
are  undoubtedly  great  advantages  in  low  periodicity  in  eases  of  long- 
distance transmission  ;  but  one  of  them  is  not  the  possibility  of  operating 
motors.  There  is  no  difficulty  in  making  polyphase  motors  of  16.000 
alternations  which  will  have  high  efficiency  and  start  with  large  torque. 
As  to  the  efficiency  of  the  motor  in  the  monocyclic  system,  there  is 
nothing  to  be  said  against  it,  because  the  motor  is  substantially  a 
polyphase  motor,  and  whatever  the  polyphase  motor  will  do,  of  course  the 
monocyclic  will  do. 

Mr.  STEINMETZ  :    1    have  heard   with    very   great    interest    Dr.   Hell's 

i    ting  Paper,  and  with  much  greater  interest   Mr.  Kelly's  remarks.      ] 

over,  not   quite  agree  with  his  statement    that   the  single  phase 

alternating  current  system  is  antiquated  and  supei  seded  bj  the  polyphase 

system,  and  that  therefore  the  monocyclic  system   is  behind   the   tone-. 

The  polyphase  system  lias  been  bef as   now    foi  nearlj  10  years.     The 

monocyclic  system  Ls   entirely  single  phase;  that   i  lie  total  flow 

of    energy    issuing    from    the    gem  through    zero  and    is 

fluctuating  ;   while    the    polyphase   system   shares    with    the  continuous 

th nuiion  feature  thai  the  flow  of  energy  is  not  eero,  but 

With  it  o)    Mr.  K.  ll\ ,  that   the  out  - 

polyphase  ma  ban  that  of  a  single-phase  machine, 

it   means  that  on  the 

i'ol\  phase  o bure  more  w ie  put   than  on  the  angle-phase 

ture.     However,  the  output  of  an  alte  limited  by  the  amount 

of  wire  \ou  can  pul  on  the  armature,  but   by  the  armature  reaction,  or 

ire  of  by 

the  field  :  and  in  a  sii  mpounding,  lake 

■  i  ea<  i  i"i  which  you  canuol   bake  i  are  of  in 

ol  t  ui  circuit,     tn  c hich  the  outpul 

or  at  least  not 
I  eatei  - 
I  >r.   I'd  'i  i      Tl  be  gi  anted,  that   the 

:  i  be  i 

■     or  a  poly  |  >b  a 

I  think  when  he 

pointed  cut  that  you  iim-i  coo  im    one  in  which 

In     I  lie      HI 
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system  we  have  three  i  intially  in  phase  with  each  other,  and 

the  total  ''ii.  i  _".  passes  through  zero.  1  fail  tosee  how  the  widest  possible 
ion  of  the  definition  of  a  polyphase  machine  coSild  be  hh.1l-  fairly  to 
include  it.  As  regards  the  question  of  unbalancing,  1  think  1  stated  with 
a  fair  degree  of  distinctness  that,  with  anj  polyphase  Bystem,  though 
unbalancing  may  occur,  and  occur  in  a  serious  degree,  1  'I"  nol  believe  it 
would  be  a  common  occurrence.     1  think  1  specifically  included  the  polj 

^sterns  in  general.  With  regard  to  the  question  of  the  reduced 
capacity  of  transformers  operating  on  three-phase  or  monocyclic  systems, 
as  a  matter  of  fact  there  are  three  plans  of  working,  we  will  say,  with 
a  three-phase  system  as  regards  its  transformers.  In  the  first  place, 
we  may  have  a  composite  transformer,  including  all  three  legs  of  the 
circuits,  which  has  been  used  with  very  fair  results.  Next,  we  may 
use  three  transformers,  or,  finally,  only  two  transformers.  Sometimes  it 
is  more  convenient  to  use  three  and  sometimes  two.  If  two  transformers 
are  used,  the  statement  has  been  made  that  the  loss  in  output  in  connect- 
ing three-phase  transformers  is  about  16  per  cent.  I  would  like  to  see 
experimental  evidence  brought  up  in  this  ease.  We  have  been  informed 
in  mauy  well-written  technical  articles  that  the  output  of  the  polyphase 
machine  was  thus  and  so  in  connection  with  a  single-phase  machine,  and 
we  know  that  the  facts  do  not  fully  bear  out  the  theory.  We  are  now 
given  similar  information  in  regard  to  the  transformers.  While  I  am  not 
prepared  to  dispute  the  fact  without  having  experimented  on  it,  I 
would  like  to  see  some  evidence  that  the  difference  in  output  rises  to  any 
practical  magnitude. 


LONDON  CHAMBER  OF  COMMERCE. 


MEETING  OF  THE  ELECTRICAL  TRADE  SECTION. 

A  meeting  of  the  Electrical  Trade  Section  of  the  London  Chamber 
of  Commerce  was  held  on  Monday  at  the  offices,  Botolph  House, 
Eastcheap,  under  the  presidency  of  Mr.  Emile  Garcke. 

The  Secretary  (Mr.  Kenric  B.  Murray)  having  read  the  minutes 
of  the  last  meeting,  which  were  confirmed  by  the  present  meeting, 

Major-General  \Vebber,  C.B.,  referring  to  the  first  matter  of 
business  on  the  agenda,  relating  to  the  proposed  telephone  Agree- 
ment between  the  Post  Office  and  the  National  Telephone  Company, 
advocated  the  propriety  of  the  Chamber  being  represented  at  the 
forthcoming  Parliamentary  inquiry.  He  stated  that  the  Agreement, 
which  was  the  subject  of  discussion  in  the  House  of  Commons  on 
the  1st  inst.,  was  the  one  known  as  the  Agreement  of  August  11, 
1892.  Its  history  had  been  given  in  various  places,  but  the  most 
important  feature  of  it  was  that  it  was  entered  into  at  a  time  when 
the  Post  Office  were  justified  in  regarding  the  telephone  as  being 
worked  by  "companies."  There  were  two  companies  in  existence  at 
the  time,  but  immediately  afterwards  there  ceased  to  be  any  justifi- 
cation for  the  word  "  companies,"  as  they  became  one  body.  It 
was  rather  a  pity  that  throughout  all  the  speeches  of  the  Postmaerer- 
General,  and  those  who  were  bound  officially  to  support  the  Agree- 
ment, the  word  "companies"  was  used.  Considering  that  some 
persons  might  be  misled  into  believing  that  fair  competition  was  in 
existence,  and  was  being  confirmed  by  the  Agreement  in  question, 
he  thought  ft  a  pity  that  the  expression  "  companies  "  was  used, 
because  if  the  proposed  Agreement  were  carried  out,  there  would  be 
practically  a  monopoly  for  16  years  with  regard  to  a  certain  portion 
of  the  telephone  service  of  the  country.  The  deputation  from 
the  Municipal  Corporations  Association,  which  waited  upon  the 
Postmaster-General  on  January  24th  last,  dealt  with  the  subject 
entirely  from  a  municipal  point  of  view,  and  in  many  ways  left 
themselves  open  to  the  very  just  criticism  that  they  did  not  even  appear 
to  have  read  the  Agreement,  and  did  not  understand  that  there  was 
one  proviso  in  it  which,  even  if  the  Telegraph  Acts  of  1868  and 
1878  were  put  in  force  by  the  Postmaster-General  on  behalf  of 
the  telephone  company,  would  give  municipalities  an  absolute 
veto  against  it  as  regarded  taking  up  the  streets  for  the 
purpose  of  laying  the  lines  underground.  The  Agreement  of 
August,  1892,  while  giving  the  Postmaster-General  power  to 
transfer  those  powers  to  the  "company,"  had  done,  and  would  do, 
very  little  to  assist  them  in  overhead  wires.  Practically,  as  many  of 
them  were  aware,  all  these  questions  turned  on  the  power  of 
taking  up  the  streets.  In  the  discussion  on  March  1st,  when  Mr. 
Benn  brought  forward  his  motion  in  the  House  of  Commons, 
he  could  not  help  thinking  that  the  Chamber  would  agree  with 
him  that  Mr.  Arnold  Murley  took  a  most  unhappy  view  of  the 
future  of  the  telephone.  The  right  hon.  gentleman  stated  that 
it  was  useless  to  think  that  the  telephone  could  be  enjoyed 
by  large  masses  of  the  people  in  their  daily  life.  When  they 
considered  that  there  were  only  72,000  subscribers  and  582 
exchanges  in  this  country,  Mr.  Morley  must  have  made  up  his 
mind  for  a  very  limited  use  of  the  telephone.  He  (the  speaker),  on 
the  contrary,  had  always  believed — and  he  did  so  in  common  with 
many  others — that  the  telephone  should  be  as  useful  to  the  public 
between  individual  and  individual  in  the  future  as  communicating 
by  letter  was  now,  and  as  much  at  their  disposal  and  as  easy.  To 
say  that  commercial  enterprise  could  not  extend  the  telephone 
exchange  business  far  beyond   the    range   contemplated   by    Mr. 


Morley  in  his  speech,  would,  he  held,  be  limiting  the  possibility  of 
engineering  science,  and  everything  connected  with  the  exploitation 

ill  industry  such  as  that  in  question  in  a  waj  which  ought  never 
to  be  allowed.  He  might  mention  that  the  difference  between  what 
Mr.  Benn  asked  and  what  Mr.  Morley  conceded  in  the  House  of  Com- 
mons was  in.t  trilling.  He  contended  that  the  Chamber  should  try  .and 
bring  about  certain  conditions  in  the  next  16  years  which  should 
ensure  an  adequate  extension  of  the  telephone  service,  irrespective 
of  the  immediate  advantage  of  the  present  undertakers.  The  ob- 
jections of  Mr.  Motley's  technical  advisers — and  they  must,  hi'  said, 
to  a  large  extent  get  their  information  from  the  National  Telephone 
Company  and  the  Continent,  for  they  managed  very  few  them- 
selves— had  never  been  thoroughly  thrashed  out.  In  the  first 
place,  the  idea  of  having  trunk  lines  controlled  by  the  State,  and 
areas  controlled  by  a  local  undertaking  or  by  one  greit  company, 
was  only  formulated  and  brought  before  the  public  in  1892  ;  but  he 
maintained  that  it  was  absolutely  wrong — and  that  it  could  be  proved 
to  be  wrong — for  the  Post  Office  to  have  accepted  the  position  of 
having  only  one  telephone  system  at  each  end  of  a  trunk  line.  With  a 
little  additional  correspondence  and  inconvenience,  they  might  just 
as  easily  deal,  he  contended,  with  two  or  more  undertakers  at  either 
end  of  a  trunk  line.  He  maintained  that  it  had  never  been  proved  to 
be  contrary  to  the  interests  of  the  public  that  two  telephone 
exchanges  should  exist  in  one  area,  or  that  they  could  not  live. 
He  also  considered  that  the  policy  of  the  Post  Office,  after  the  16 
years  have  expired,  ought  now  to  be  declared  ;  they  ought  to  say 
whether  they  would  or  would  not  purchase  the  undertaking  of  the 
National  Telephone  Company  at  the  end  of  the  period  in  question. 
If  they  declared  that  they  did  not  mean  to  purchase,  then  the 
industry  should  be  thrown  open  to  public  enterprise  at  once. 
The  Agreement,  too,  ought  to  be  so  adjusted  that  there  should 
be  no  hindrance  to  the  most  complete  public  competition.  He 
concluded  by  moving  the  following  resolution:  "That,  in  the 
interest  of  the  national  use  of  the  telephone  in  the  future,  the 
Chamber  of  Commerce  take  steps  to  be  represented  before  the 
Parliamentary  Committee  of  Inquiry  to  be  held  as  to  the  telephone 
service,  and  that  a  committee,  Composed  of  members  of  the 
Electrical  Section,  be  named  to  arrange  for  and  instruct  such 
representation." 

Lord  Russell  seconded  the  motion. 

The  Chairsian  stated  that  if  the  resolution  was  to  express  the 
voice  of  the  Chamber,  it  must  go  before  the  Council  to  be  con- 
sidered. 

Mr.  Begg  thought  it  very  proper  that  the  Chamber  should  be 
represented  at  the  inquiry,  as  there  was  no  doubt  that  the  Parlia- 
mentary Committee  was  going  to  investigate  a  most  important 
subject.  He  quite  agreed  with  the  resolution,  although  not  with 
the  reasons  which  had  been  mentioned  by  Gen.  Webber.  He 
could  not  agree  in  the  practicability  of  such  an  extended  use  of  the 
telephone  as  that  indicated  by  Gen.  Webber.  The  demand  that 
the  Post  Office  should  now  be  called  upon,  16  years  before  the 
licences  expired,  to  say  whether  or  not  they  would  purchase  the 
undertaking  of  the  National  Telephone  Company,  would  be  out 
of  all  reason,  and  no  Government  could  be  asked  to  make  such  an 
announcement. 

Mr.  Gaine  said  that  a  very  complete  answer  could  be  given  to 
the  arguments  of  Gen.  Webber,  but  the  proper  place  to  give  them 
would  be  before  the  Committee.  Gen.  Webber  must  forgive  him 
for  saying  that  anyone  who  was  acquainted  with  the  subject  knew 
that  competition  as  regarded  the  telephone  was  what  the  public  did 
not  want.  What  the  public  wanted,  and  what  they  ought  to 
have,  was  that  the  Company,  or  the  body  in  whose  control  it 
was,  should  give  adequate  protection  to  the  public  for  an  efficient 
service  at  a  reasonable  rate.  Gen.  Webber  had  stated  that  com- 
petition had  never  been  tried  ;  but  it  had  been  tried  on  several 
occasions  in  this  country,  and  with  this  result— that  th-<  great 
bulk  of  the  commercial  community  had  had  the  privilege  of 
paying  two  subscriptions  instead  of  one.  If  that  was  dt  sirable 
then  it  was  right  to  have  competition.  The  multiplication  of  sub- 
scribers created  a  difficulty:  but  although  that  was  so— and  the 
experience  of  some  other  countries,  notably  America,  had  proved 
it  to  be  so— they  hail  not  arrived  in  this  country  at  the  point  of 
dislocation,  so  to  speak,  and  he  was  only  too  anxious,  as  representing 
the  Telephone  Company,  to  take  over  everyone  in  this  great 
metropolis  who  would  become  a  subscriber.  When  he  stated  that 
for  £10  a  year  one  could  have  in  his  house  speaking  communication 
over  630  square  miles  of  territory  without  extra  charge,  he  did  not 
think  they  would  Bay  that  the  Telephone  Company  was  asking  for 
anything  unreasonable,  or  was  giving  very  little  for  the  money.  He 
thought  that  the  Electrical  Section  was  one  intended  for  the  advan- 
tage of  all  the  interests  belonging  to  it  :  but  he  could  not  help 
regarding  the  resolution  as  hostile  to  one  of  the  interests  of  the 
Section,  particularly  in  view  of  the  remarks  made  by  <!en.  Webber 
in  proposing  it. 

After  a  few  observations  from  Mr.  BEAUMONT, 
Mr.  s,  ini  i  Morse  regretted  the  view  which  had  been  expressed 
by  Mr.  I  laine  as  to  the  resolution  being  a  hostile  one.      He  under- 
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stood  the  remarks  of  Gen.  Webber  to  be  rather  in  the  nature  of 
criticism.  It  would  never  do  for  the  Committee  to  refuse  to  deal 
with  any  matter  because  there  was  some  criticism  respecting  it, 
even  if  the  criticism  were  hostile.  Matters  had  to  be  discussed  by 
them  in  the  general  interests  of  the  Section.  He  hoped  the 
resolution  would  be  adopted,  but  it  might  be  desirable  to  omit  the 
concluding  words  as  to  the  proposed  Committee  being  "composed 
of  members  of  the  Electrical  Section."  He  understood  that  the 
resolution  must  go  to  the  Council,  by  whom  the  Committee  would 
be  appointed. 

The  Chairman  said  he  did  not  desire  to  enter  into  a  discussion 
on  the  merits  of  the  question,  but  he  wanted  to  emphasise  what 
Mr.  Blorse  had  said  as  to  Mr.  Gaine's  view  that  the  resolution 
was  prejudicial.  The  Section  represented  varied  and  extensive  I 
interests,  and  it  would  be  too  much  to  expect  such  a  degree 
of  harmony  to  prevail  among  them  that  a  resolution  would 
never  be  brought  forward  which  might  be  regarded  as  prejudicial 
by  one  part  of  the  Section  or  by  some  particular  member  of  it. 
He  did  not,  however,  take  that  view  of  the  resolution  before  the 
meeting,  as  it  was  merely  one  which  called  the  attention  of  the 
Council  to  the  desirability  of  the  Chamber  being  represented  before 
the  Parliamentary  Committee  of  Inquiry.  One  difficulty  about  the 
resolution  was  that  it  did  not  give  any  indication  of  the  kind  of 
evidence  to  be  submitted. 

Gen.  Webber  said  that  he  had  kept  this  matter  out  of  the  reso- 
lution. If  the  Committee  he  suggested  were  appointed,  there 
would  be  ample  opportunity  to  bring  forward  the  conditions,  for 
instance,  which  Parliament  might  be  asked  to  impose  in  connection 
with  the  carrying  on  of  this  matter  for  the  next  16  years.  He 
altogether  disclaimed  the  slightest  hostility  towards  the  National 
Telephone  Company,  although  he  admitted  that  he  had  always 
been  against  there  being  any  monopoly  as  regarded  the  telephone 
service  of  the  country. 

Mr.  Beaumont  said  that  he  regarded  the  subject  into  which  the 
Parliamentary  Committee  was  to  inquire  as  being  a  national  one. 

Mr.  Sellon  observed  that  he  faded  to  see  anything  in  the  resolu- 
tion hostile  to  the  interest  represented  by  Mr.  Gaine. 

Mr.  Gaine  remarked  that  but  for  Gen.  Webber's  observations 
in  proposing  the  resolution,  he  would  himself  have  been  prepared 
to  second  it.  He  had  no  objection  to  the  resolution,  but  he  had  to 
the  remarks  with  which  it  was  brought  forward. 

The  motion  was  then  agreed  to  nem.  con.,  the  concluding  sentence 
being  struck  out,  as  suggested  by  Mr.  Morse. 

Other  matters  on  the  agenda  having  been  briefly  referred  to  by  the 
Chairman,  none  of  them  necessitating  any  resolution,  the  proceedings 
terminated. 


AMERICAN  NOTES. 

(from  our  own  correspondent.) 

New  York,  March  9,  1895. 

The  Bate  Refrigerator  Decision. — A  decision  in  the  case  of 
the  Rate  Refrigerating  Company  was  handed  down  in  the 
I  1111. 1 1  States  Supreme  Court  on  Monday,  March  4th,  and 
settled  the  question  as  to  whether  Section  4,887  of  the  Revised 
Statutes  means  what  it  says  or  should  be  construed  to  mean 
something  entirely  different.  The  clause  in  dispute  reads  as 
follows: — "But  every  patent  granted  for  an  invention  which 
has  been  previously  patented  in  a  foreign  country  shall  be  so 
limited  as  to  expire  at  the  same  time  with  the  foreign  patent." 
The  appellant  contended,  however,  that  the  clause  must  be 
construed  as  if  it  read  :  "  But  every  patent  granted  for  an 
invention  which  has  been  patented  previous  to  the  application 
for  a  patent  therefor  in  the  United  States  shall  bo  so  limited, 
&C."  The  Court  decided  against  the  latter  plea,  and  thus  con- 
cluded alitigation  which  never  had  the  ghost  of  a  show  of  ending 
any  other  way  than  it  did.  The  judgment  appealed  from  was 
supported  by  a  long  line  of  decisions  covering  a  period  of  more 
than  tec  peat  pa  no  deci  ion  at  variance  with  it  was  ever 
made,  and  it  was  nol  until  electrical  interests  became  involved 
thai  it  was  thought  worth  while  to  can  ittei  to  a  final 

hearing.     Notwithstanding  the  general  recognition  of  the  Eaol 
that  th  b  forlorn  hope,  the  i  uncertainty  it 

introdu  i  oted  I  he  telephone  and  inoandesoent 

lamp    '  reluotanoe  to 

entt '  i  j  ten  ively  into  I  he  e  bu  riding  a  deci  ' 

Telephone  Legislation       Foi  en  made 

v  before  the  Nevi    JTorh  State  Legislature  to  obtain  the 

law  fixing  telephone  rates  in  New  V  rfc  State,  but 

without  success.     It  is  openly  charged  that   the  Metropolitan 


Telephone  Company  of  New  York  City  has  thus  far  obtained 
immunity  through  an  annual  contribution  of  $50,000  to  a 
representative  of  the  dominant  political  party,  and  other 
charges  of  corruption  are  made.  A  Bill  is  now  being  pressed 
before  the  Legislature,  fixing  rates  varying  from  §27  per  year 
for  small  cities  to  §78,  for  New  York  and  Brooklyn,  though  the 
Metropolitan  Telephone  Company  claims  that  $78  is  barely 
half  the  average  cost  of  operating  a  subscriber's  station  in  New 
York  City.  At  present  it  seems  probable  that  the  Legislature 
will  fix  maximum  rates,  but  much  higher  than  those  demanded 
by  the  advocates  of  the  Bill  now  before  it. 


CORRESPONDENCE. 

«■ 

COMPENSATING    COILS    FOR    THE    ARMATURE 
CURRENT    REACTIONS. 

TO    THE   EDITOR   OP    THE    ELECTRICIAN. 

Sir:  Would  you  allow  me  some  historical  remarks  upon  the 
Paper  read  by  Mr.  W.  B.  Sayers  before  the  Institution  cf 
Electrical  Engineers,  and  published,  p.  567,  in  the  last  issue  of 
your  esteemed  journal  ? 

About  eleven  years  ago  I  sought  means  to  obviate  the  sparking 
at  the  dynamo  commutators.  I  devised  an  arrangement  for 
that  purpose,  and  having  the  intention  to  patent  it,  I  examined 
the  then  recently-issued  specifications  to  see  if  it  was  not  yet 
patented.  I  found  it  described  in  the  specification  "No.  5,127, 
1883,  T.  A.  Edison."  This  patent  relates  to  substantially  the 
same  device  as  that  of  Mr.  Sayers.  In  the  meantime  I  found 
another  device  for  the  same  purpose,  and  as  I  thought  it  (aud 
I  think  it  still)  generally  much  preferable  to  the  former  one, 
I  applied  for,  and  obtained,  patents  for  this  invention.  This 
device,  which  I  termed  "  compensating  coils  "  or  "compensating 
windings,"  as  it  compensates  the  cross-iiduction  produced  by 
the  armature  current,  is  the  same  as  that  mentioned  by  some  of 
the  speakers  in  the  discussion  upon  Mr.  Sayers'  Paper,  and 
attributed  to  Mr.  Swinburne,  who,  "in  1887,  was  going  to 
patent  it."  Now,  my  first  patent,  that  in  Germany,  is  from 
December  6,  1SS4- 

My  patent  covered  substantially  all  those  arrangements,  such 
as  compensating  coils  enclosing  the  armature,  or  compensating 
windings  on  the  pole-pieces  or  on  separate  cores,  &c,  which 
were  subsequently  tried  and  described  by  others. 

I  may  add,  however,  that  during  a  very  long  time  of  nearly 
continuous  illness,  alas  !  I  let  my  patents  expire  on  this  and 
other  inventions,  so  that  this  letter  has  no  other  purpose  than 
to  settle  rav  priority  of  invention. — Yours,  &c, 

The  Hague,  March  14,  1895.  C.  L.  R.  E.  Menges. 


[In  order  that  our  readers  may  judge  for  themselves  as  to 
the  exact  value  of  Mr.  Edison's  1883  patent  as  an  anticipation 
of  Mr,  W.  B.  Sayers's  ingenious  device  of  1893,  we  give  below 
some  verbatim  extracts  from  the  final  specification.  The  italics 
are  our  own. — Ed.  E.~\ 

Patent  No.  5,127,  October  29,  1883. 

Elei  ran  ll  Gi    •  <  \   d  M 

The    s:u.l    invention   relates   to   the   construction   of   dynamo-electric 
and  electro-dynami'   motoi  .  having  continuously-wound  bobbins 

-line,  ira  at   interval     I mmutati  iparking  at  the 

commutatoi  wil    bi      reatlj    educed  oi  ivhollj  obviated,  thus  overcoming 
e  litity  for  changing  the  current  collei  he 

■■  ith  variations  in  the  load  upon  the  I"-"  used 

either  a     enei  atoi  a  oi  motoi     i  hines  and 

•  \  a  diminishing 

the  weai  ot  the  o mut  i    '■  >h«d  by 

oppo  i"    ilir  elei  troi iveforei  '  at  the 

<  ommutatoi    bj  the  bi  idging  oi  i  on ato 

bj    i intei  elect  romotive  fo  I  '*    force  is 

■.  equal,  or  nearly  equal,  to  the  electromotive  force  of  thi 
■  rent  will  Bow  in  the 

but  not 

to  the  curreut 
prod] 1    by    thi 

and  tin   commutator  hart  throv 
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fbrce,and  in    which  then         a   countei    electromotive  fora    opposed  to  tin 
direct  forceof  tAi  short 
the  form  of  loops  upon  thi  arma 

In  machines  with  continuous  windings,  the  commutator  bars  have  been 
heretofore  connected  with  the  armature  bobbin  by  conductors  running 
directly  from  the  commutator  bars  to  the  bobbin.  By  this  invention. 
however,  each  connection  is  made  bj  a  conductor  which  is  connected  to 
the  bobbin,  and  is  carried  back  on  the  armature  loop  from  the  point  of 
connection  therewith,  and  follows  it  one  or  more  times  around  the 
armature,  and  is  then  connected  to  a  commutator  bar.     .     .     . 

A  counter  fore [ual   to  the  direct   force  i-  obtained  by  giving  each 

extra  loop  the  same  length  as  one  loop  or  section  of  loops  of  the  main 
bobbin,  or  in  constructions  where  this  is  not   desirable,  the  extra  loops 

may  be  placed  in  advani f  the  loops  of  the  main  bobbin,  so  that  s    ea  b 

main  loop,  or  section  of  loo]  uited,  the  opposing  extra  loop 


Fig.  1. 

or  section  of  loops  is  in  a  stronger  magnetic  field,  and  in  this  way  the 
counter  force  of  the  extra  loop  can  be  made  equal  or  nearly  equal  to  the 
direct  force  of  the  short-circuited  loop.  .  .  .  This  invention  is  appli- 
cable to  all  continuous-wound  machines,  whether  of  the  Gramme,  Siemens 
or  other  type.     .     .     . 

Fig.  1  of  the  accompanying  drawings  represents  a  perspective  view  of  a 
number  of  armature  loops  removed  from  the  armature  and  of  a  number  of 
commutator  bars,  the  connections  between  the  loops  and  bars  being  shown 

by  dotted  lines Fig.  3   a  side  elevation  of  a  wound  armature 

of  the  Gramme  type   with  the  commutator  in   vertical  section,  all   the 


Fig.  3. 

commutator  connections  being  illustrated.  A  represents  commutator 
bars,  and  B  the  coils  or  loops  of  a  continuously. wound  armature.  The 
field-magnet,  the  location  of  which  will  be  well  understood,  is  not  shown 
in  any  of  the  figures.  C  represents  the  conductors  connecting  the  loops 
with  the  commutator  bars.  These  conductors  are  wound  as  loops  upon 
the  armature,  and  hence  pass  through  the  field  of  force,  and  in  them  is 
developed  a  counter-electromotive  force  which  neutralises  wholly  or  par- 
tially the  electromotive  force  of  the  coils  as  they  are  short-circuited.  It 
will  be  seen  that  each  conductor  C,  instead  of  extending  from  the  point  of 
connection  with  B  directly  to  a  commutator,  is  run  back  upon  the  coil  B, 
to  which  it  is  connected,  and  follow-  that  coil  around  the  armature,  oil  is 
then  connected  to  a  commutator  bar.  If  the  winding  IS  is  plural  winding 
each  conductor  C  may  also  be  wound  two  or  more  times  around  the 
armature.     .     .     . 

The  claim  is  : — In  electrical   generators   and    motors,    the   method    of 
ling,   wholly    or    partially,    tin-    spark    at     the    commutators,    sub- 
stantially as  hereinbefore  described  and   illustrated   in   the  accompanying 


SODIUM  IX  CULVERTS. 

TO    'lilt:    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  In  view  of  Major  Cardew's  discoveries  of  sodium  in 
eleotric  light  culverts  on  insulators,  an  interesting  specimen 
from  our  Museum  of  Faults  assumes  now,  in  my  opinion,  some 
importance. 

In  October  of  last  year  a  gentleman  complained  of  his  being 
able  to  get  shocks  from  the  casing  covering  his  wires  connected 
to  our  network.  On  sending  an  inspector  to  the  premises  in 
question,  it  was  found  that  the  "  shocky  "  casing  was  covered 
with  a  furring  similar  to  that  noticed  on  new  buildings,  and 
on  removing  its  capping,  he  discovered  every  evidence  of  a 
serious  leak  from  a  badly-made  joint  on  the  negative  conductor 
through  the  casiug  to  a  nail  in  an  old  flint  wall.  The  casing 
between  this  conductor  and  the  nail  had  been  eaten  away  so  as 
to  form  a  hole  about  Jin.  in  diameter.  There  were  no  evidences 
of  charring  having  taken  place,  as  the  whole  of  the  casing 
was  saturated  with  moisture,  and  the  edges  of  the  hole 
were  of  a  light  brown  furry  nature.  On  the  surface  of 
the  capping  that  had  been  in  contact  with  this  faulty  joint, 
there  was  a  large  accumulation  of  a  white  pasty  deposit, 
and  many  of  your  readers  can  quite  imagine  my  surprise 
and  incredulity  when  our  inspector  stated  that  he  could  get 
"  sparks "  from  this  piece  of  capping  by  rubbing  it  with  his 
finger  after  it  had  been  entirely  removed  from  the  casing  and 
wall.  I  then  had  the  casing  and  capping  containing  the  faulty 
joint  brought  to  the  works  to  investigate  these  mysterious 
"  sparks,"  and  I  found,  to  my  great  bewilderment,  that  for 
several  days  afterwards  we  could  get  brilliant  but  minute 
flashes  of  light  from  the  under  surface  of  the  capping  by 
drawing  the  finger  over  it. 

Having  but  a  mere  smattering  of  chemistry,  and  knowing 
that  the  premises  were  occupied  by  a  gunsmith,  I  thought  the 
mysterious  flashes  or  sparks  might  be  caused  by  some  of  the 
chemicals  used  in  the  business  having  got  thrown  on  the  casing, 
or  that  electrolysis  had  set  free  from  the  decaying  and  damp 
wood  some  form  of  phosphorous,  and  therefore  relegated  this 
curious  source  of  "electric  "  sparks  to  our  Museum,  where  it  is 
carefully  preserved  in  its  dried  state. 

On  hearing  of  Major  Cardew's  recent  investigations,  I  made 
further  inquiries,  and  ascertained  that  it  was  quite  impossible 
for  any  gunpowder  or  any  other  explosives  to  have  been  put  on 
the  casing,  and  it  now  seems  most  probable  that  this  curious 
phenomena  owes  its  existence  to  something  akin  to  the  presence 
of  some  unoxidised  sodium  or  potassium  kept  in  that  state  by 
the  continued  electrolytic  action  from  the  neighbouring  wires. 
— Yours,  <kc.,  Arthur  Wright,  Engineer  and  Manager. 

Brighton  Corporation  Electricity  Works. 
March  18,  1895. 


THE  ELECTRIC  LIGHTING  OF  CARDIFF. 

TO    THE    EDITOR    OP    THE    ELECTRICIAN. 

Sir  :  In  your  current  issue,  under  the  heading  Trade  Notices, 
and  the  sub-heading  Cardiff,  after  quoting  from  Mr.  Massey's 
recent  letter  to  a  local  paper,  you  add  the  remark  :  "  Some  day, 
perhaps,  an  explanation  will  be  forthcoming  of  the  cause  of 
this  more  than  usually  venomous  opposition  to  the  electric 
light  on  the  part  of  local  journals."  My  first  thought  on  read- 
ing this  paragraph  was,  How  striking  an  instance  it  affords  of 
the  evils  of  anonymous  journalism — -who  wrote  this  paragraph  ! 
who  inspired  it  ?  where  did  the  information  come  from  ? 

When  you  were  good  enough  to  print  an  article  from  my 
pen,  dealing  with  anonymous  journalism,  and  to  write  an  able 
and  courteous  leading  article  setting  forth  your  view  of  the 
matter,  your  reasons  for  anonymity  in  your  columns  ;  your 
great  argument  for  unsigned  matter  was,  that  it  was  the  joint 
production  of  your  whole  staff.  Did  your  whole  staff  join  in 
producing  the  paragraph  I  have  quoted  ?  Did  many  of  them 
even  see  it?  If  so,  have  they  not  very  shori  memories?  Ts 
not  the  judicial  faculty,  the  inquiring  mind,  somewhat  absent, 
seeing  that  only  a  week  or  two  before  you  had  a  note  of  the 
letter  I  wrote  to  another  journal  demanding  an  inquiry  into 
the  whole  matter  1 

Now,  as  to  the  subject  matter  of  the  paragraph  itself.  There 
has  been  no  opposition  to  the  electric  light  from  the  local  Press. 
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Great  interest  has  been  felt  in  the  matter,  because  everybody 
wanted  the  light,  and  great  disappointment  has  been  felt  at 
the  result  achieved. 

I  presume  that,  as  the  electric  light  works  are  being  laid 
down  at  the  expense  of  the  ratepayers,  they  have  a  right  to 
watch  the  process,  to  point  out  where  money  is  being  wasted, 
and  to  demand  that  the  waste  shall  cease.  When  it  was  first 
decided  to  put  down  an  electric  lighting  station  in  the  town, 
a  sub-committee,  consisting  of  three  of  the  County  Borough 
Council,  the  Borough  Engineer,  and  the  Consulting  Electrical 
Engineer,  spent  several  hundred  pounds — of  the  ratepayers' 
money — visiting  nearly  every  town  where  an  electric  light 
installation  was  at  work,  both  in  this  country  and  on  the 
Continent,  and  the  result  of  their  joint  experience  was  one 
gross  blunder,  from  which  all  the  others  have  sprung.  The 
scheduled  area,  for  present  lighting,  is  very  small  and  compact. 
It  consists  of  a  block  of  streets  in  the  middle  of  the  town, 
the  greatest  length  of  which  is  hardly  a  quarter  of  a  mile.  A 
canal  runs  nearly  through  the  centre  of  the  block,  down  which 
coal  could  have  been  brought  direct  from  the  collieries.  There 
is  a  lot  of  old  property  on  the  canal  side.  Yet,  instead  of 
this  spot,  the  site  chosen  for  the  station  was  at  the  extreme 
end  of  the  town,  in  the  opposite  direction  to  that  in  which 
development  of  demand  was  likely  to  occur  :  two  miles  from 
the  docks,  where,  of  course,  a  large  demand  would  have  arisen, 
nearly  three  miles  from  the  centre  of  the  highest  class 
residential  portion,  one  mile  from  centre  of  the  scheduled 
block  itself. 

The  next  blunder  committed  was  in  the  adoption  of  the 
"  rectifier "  for  running  the  street  lamps  from.  This  has 
entailed  the  use  of  a  valuable  cellar  under  the  Town  Hall, 
where  its  humming  noise  is  a  great  nuisance,  and  it  has  also 
entailed  a  very  heavy  additional  charge  for  attendance.  But 
that  is  not  the  worst.  The  arc  lamps  have  been  repeatedly  extin- 
guished. On  several  occasions  the  whole  of  the  lamps  have  gone 
out,  on  other  occasions  half  of  them.  Seeing  that  these  lamps  are 
illuminating  the  busiest  streets  of  a  town  of  1 50,000  inhabitants, 
the  matter,  I  need  hardly  say,  becomes  a  very  serious  one. 
The  most  serious  point,  however,  is  that  things  get  no  better. 
The  lights  were  started  in  November,  yet  half  of  them  are  stated 
to  have  been  extinguished  for  some  time  on  several  evenings 
during  last  week  and  the  week  before.  It  was  announced 
nearly  two  years  ago  that  the  "  rectifier  "  would  be  adopted, 
and  in  the  original  specification  it  was  stated  that  the 
"rectifier"  must  work  in  a  chamber  under  the  pavement.  At 
that  time  the  apparatus  was  barely  in  the  laboratory  stage,  if 
it  had  got  as  far.  The  (''insulting  Engineer  was  asked  to  say 
where  it  was  at  work,  and  it  was  pointed  out  in  the  local  Press 
that  it  was  a  dangerous  thing  to  use  an  untried  apparatus 
under  the  conditions. 

When  the  chimney  of  the  electric  lighting  station  was 
finished,  ami  champagne  was  drunk  by  jubilant  Councillors  on 
the  top,  it  was  announced  by  the  then  .Mayor  that  "the 
ras  in  use  in  other  towns,  and  was  doing  well,  and 
Cardiff  was  going  to  nap  great  benefits  from  its  adoption. 
Tins  was  about  &.u  Again  a  challenge  was  given 

in  the  local  Press  asking  where  the  rectifier  was  in  use,  but  no 
reply  was  vouchsafed. 

Finally,  after  repeated  delays,  after  the  Welsbach  burner 
i   a   good    hold   upon    the    town,  the    lights    were   started. 

From  opposing  it,  the  local  Press  sang  proans  of  praise 
I  nfortunately  it  was  uol  successful,  and  the  lights  were 
stopped.     full  time  was  given  to  put  the  thing  in  order.    Again 

they     were     Started,     a,,. I     the     result     has    been     wlial      I      have 

described.     The  detaile  ol   the  rectifier  were  kept  very  close. 
-.  as  tlie\  were  known,  however,  the  Council  werewarned 
thai   its  use  would  entail  the  poi  aible  extinction  of  all 

.'.  is  given  ;  yel  the  recti 

and  the  lain,  II       ,ing   nut  in  a  body  at 

a   I  imi         The  consumers'  incande  oenl    lamp     have 
nol  -tie,,  gone  out,  bul  the  Bupplj  is  at    L03  to   10  i    when  ii 

1    '"'     100  VI  Dtt]  |a  are  heavy. 

In  the  early  dajs  the    upply  varied  from 

Meters  are  only  jusl    being  pul   in.     Thore  is  a  large  leak 

'"""  both   low-tensi lables  to  the  «  ling  pipes  and 

to  the  gas  and  wati  i  thai   a  number  of 


the  tubes  of  one  boiler  have  been  burnt,  and  will  require 
renewing  ;  that  the  condenser  does  not  work  properly,  notwith- 
standing that  a  huge  lake  has  been  constructed  in  the  grounds 
of  the  lighting  station.  Every  ton  of  coal  has  to  be  hauled  to 
the  station  by  carts,  though  it  is  by  the  side  of  a  main  line.  It 
appears  that  triple-expansion  condensing  engines  were  put  in, 
when  there  is  no  possible  chance  of  their  having  anything 
beyond  the  usual  5  p.m.  to  7  p.m.  load.  During  the  early 
days  of  the  lighting  one  could  notice  a  peculiar  winking  in  the 
incandescent  lamps,  similar  to  that  which  occurs  when  a  dynamo 
is  driven  by  a  very  heavy-cranked  single  engine,  when  the 
crank  falls  over,  but  not  so  regular.  This,  it  appears,  was 
due  to  some  new  coupling  that  was  used.  And  to  crown  all,  if 
the  whole  of  the  lamps  the  station  can  supply  are  taken  up, 
the  station  cannot  pay  expenses,  interest,  and  sinking  fund. 

Surely,  in  the  face  of  all  this,  the  local  Press  would  not  be 
doing  their  duty  if  they  did  not  call  attention  to  the  matter. 
Suppose  the  station  had  been  put  down  by  a  private  company, 
how  much  sympathy  would  be  extended  to  the  shareholders  ? 
What  shrieks  of  laughter  would  greet  their  pathetic  appeal  for 
more  custom. — Yours,  &c,  Si  im;y  F.  Walker, 

Cardiff  Electrical  Works. 


VIEWS  ON  CAPACITY. 

TO    THE    EDITOR    OF   THE   ELECTRICIAN'. 

Sir  :  In  your  issue  of  March  15th  Prof.  Silvanus  P.  Thompson, 
in  an  article  on  Prof.  Nipher's  "  Views  on  Capacity,"  mentions, 
very  kindly,  my  contributions  to  The  Electrician  of  1861,  after- 
wards published  for  me  by  Messrs.  E.  and  F.  N.  Spon,  in  1862r 
under  the  title  "  A  Treatise  on  the  Principles  of  Electrical 
Accumulation  and  Conduction.     Part  I." 

Prof.  S.  P.  Thompson  proceeds  :  "  Of  this  work  the  second: 
part,  on  conduction,  was  never  published  ;  but  the  first  part  is 
a  work  to  be  prized  by  every  student  of  electricity." 

I  have  to  thank  Prof.  Thompson  for  his  kindly  mention  of 
my  little  work,  but  I  wish  to  call  attention  to  this  fact :  the 
second  part  appeared  in  your  columns  under  the  heading  of 
"  The  Conductive  and  Inductive  Circuits  Geometrically  Illus- 
trated," with  numerous  woodcuts,  about  thirteen  years  ago. 

For  this  second  part  I  could  not  at  the  time  find  any 
publisher,  and  subsequently  the  copyright  in  the  books  was 
purchased  by  "The  Electrician  "  Printing  and  Publishing  Com- 
pany.—Yours,  &c,  F.  C.  Webb. 


LEGAL    INTELLIGENCE. 

The  Direct  Spanish    Telegraph    Company     Limited)    v.  the 
Owners  of  the  ss.  'Caloric" 
This  ease  came  before  Mr.  Justice   Hay.  sitting  with  Trinity  Masters  in 
the  Admiralty  Division,  on  Tuesdaj  last. 
The  plaintiffs  are  the  ownei    oi    the  submarine  i  able  laid  down  between' 
I  of  Cornwall  and  Bilbao   in   Spain,  and  in  the  action  alleged  thai 
they  Buffi  , ;,,-,.  .,n,i  jjjiu  ,,„  ,|„. 

part  of  the  defendants' servants   in   c  hip  "  Caloric" 

On  Novembei   L4th  last,  whilst    the  "Caloric  '  was  on  a  vo] 

red,  the  pi .■>,]  unusual  pla< 

the  cable,   neglected  to  move  as  she  should   have  done,  and  impi 

o  take  a  pilot  in  conl  i  md  regulations  of  the 

Poi  i  and   Sarbour  of  Bilbao,  and  sul 
anchor  to  foul  with  the  plaintifl  be  cut  and  da 

The  defendant 
and  alternately  pleaded  thai   il   the  "Calori 

Buch  fouling  was  oci  a  ioned   I  perlj    lying  .;i 

anchor  in  a  propi 

tional  v     le  squalls,  whii  '  eamship 

a<  ro     the  trai  i.  oi  the  i  kble,     rhe  defi 

prop  i  i    i yed   oi 

b  "1  i"'  knowled  ■  ason  to  anticipal 

pi '  em  e  of  1 1 ible  on  the  am  I 

Mj     \M  RED  BR]  WEB    TONKU  dent    oi 

the   Direct    Spanish   Company's  Btation  m    Bilbao, 

wrong  with  the  cable  on  Novi  ml  e    14,  II 
3:43  p.m.     Be  noticed  that  the  cabli  becami    i     u  ited,  and  the  insu 

itly  found  out  thai  thj 
had  been 

Some  evidence  which  had  been  taken  en  read, 

T.  R1TI  H  I  i 

Bay,     He 
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thcrea  ship  would  anchor  where  ahecould  find  clear  anchorage.  It  waa  not 
a  usual  place  for  anchoring  in  when  it  waa  blowing  a  gale  of  wind.  He 
remembered  thai  orders  were  given  to  heave  up  the  anchor.  There  was  no 
delay  in  doing  this  until  the  strain  came  on  it.     When  he  went  forward 

he -aw  thattwowu pe    were  foul  of  the  anchor.    They  tried  to  cleai 

the  cable  by  means  of  a  hook,  but  this  was  not  large  enough.  A  bowline 
was  used,  and  a  man  went  over  to  tn  and  cut  the  cable.  He  made 
two  or  three  chops  at  it.  hut  was  not  strong  enough  to  cut  it. 
One  of  the  cables  broke,  and  after  that  another  attempt  was  made  to  cut 
the  other.  The  carpenter  was  about  25  minute-  in  cutting  the  othei 
cable.  There  was  a  -pare  anchor  on  board  the  Caloric."  When  they 
passed  the  pilot  cutter  the  weather  was  not  too  rough  to  allow  the  pilol 
to  board  them.  Within  an  hour  the  bigger  cable  had  chafed  itself ,  and 
parted. 

Capt.  G.  PATTISON,  commander  of  the  cable  slop  ■'  Mirror, '  said  that 
he  did  not  know  the  (.articular  cable  which  had  been  damaged.     He  knew 
die  particular  cable  of  the  Spanish  Government;  but   he  could   o 
how  it  compared  with  the  Direct  Spanish  cable,  because  he  had  not  seen 
it.    The  old  Spanish  cable  was  probably  as  old  as  the  Carlist  War. 

Mr.  CH.  GERHAKDI,  Manager  of  the  plaintifl  Company,  said  that  he 
knew  Bilbao  very  well.  In  1874  the  Spanish  Government  had  an 
electric  cable  put"  down,  and  in  1894  his  Company  put  down  another. 
The  older  one  was  more  likely  to  break.  The  cable  laid  down  in  1894  was 
.  t  the  strongest  type.  He  should  say  that  the  cable  was  hacked  or  iome 
violence  used  on  it.  On  a  rough  bottom  the  coating  sometimes  wore  off  in 
six  months. 

Two  Spanish  Pilots  spoke  as  to  challenging  the  "  Calorie,  but  the  ship 
went  on  without  taking  a  pilot. 

This  evidence  concluding  the  case  for  the  plaintiffs,  the  defendants 
called  the  master  of  the  "Caloric,"  who  said  that  he  had  been 
in  Bilbao  Bay  20  or  30  times  before.  He  "-lowed  down"  engines, 
expecting  the  pilot  boat  to  come  alongside,  and  was  surprised  to  see 
the  cutter  steaming  westward,  and  had  no  idea  that  the  pilot  cutter 
intended  the  "Caloric"  to  billow  him.  He  did  not  know  that  there 
were  any  telegraph  cables  at  the  place  where  he  anchored.  Seventy-five 
fathoms  of  chain  were  let  go.  There  was  a  spare  anchor  forward,  but 
the  ship  was  not  provided  with  standing  tackle  to  get  it  out.  The 
ship  lay  safely  for  some  hours,  and.  then  the  carpenter  reported  that 
she  was  dragging.  He  at  once  gave  instructions  to  haul  the  anchor,  and 
when  they  got  it  nearly  home  he  saw  two  wire  ropes  over  it  ;  one  a  very 
heavy  one  lube d  with  ropes,  and  the  other  much  thinner  and  looking 
quite  rusty  The  larger  cable  was  tight  and  the  smaller  one  was  .-lack,  but 
the  position  of  the  cables  and  the  anchor  rendered  it  necessary  to  get  rid 
of  the  -mailer  cable  first.  The  carpenter  went  over  the  bow.,  and 
tried  to  cut  it  clear.  The  ship  was  all  the  time  riding  by  the 
large  cable  and  this  gradually  commenced  to  wear  away  and  ulti- 
n  ately  "ave  way  with  a  snap.  The  ship  then  began  dragging,  and 
went  within  two  cables'  length  of  the  shore,  and  as  there  was 
imminent  danger  of  stranding  he  ordered  the  thin  cable  which  was  -till 
on  the  anchor  to  be  cut.  He  did  not  move  his  engines  while  the  telegraph 
cables  were  on  the  anchor.  He  did  not  know  that  there  were  telegraph 
cables  there  The  smaller  cable  was  -lack  until  the  larger  cable  broke. 
He  did  not  use  -team  to  prevent  the  .-hip  getting  nearer  to  the  shore 
because  he  was  afraid  of  getting  the  cable  round  his  propeller 

His  LORDSHIP,  in  giving  judgment,  said  that  what  they  had  to 
determine  in  this  case  was  whether  the  defendants  had,  by  their  negli- 
gence violated  the  rights  of  other  persons.  The  plaintiffs  were  un- 
doubt'edlv  entitled  to  have  their  cable  lying  at  the  bottom  of  the 
sea  in  Bilbao  Bay.  The  defendants,  on  the  other  hand,  were  equally 
entitled  to  navigate  the  waters  of  Bilbao  Ba;  md  to  go  in  and  come 
out  of  the  harbour;  and,  provided  that  each  party  exercised  res 

care  in   his    icta    he   was    not   res] sible  for  injury   accidentally  caused 

bv  exercising  his  right.  In  the  present  case  the  defendants  were  clear!} 
entitled  to  go  into  Bilbao  Bay,  and  toenterit  very  much  under  the  circum- 
stances under  which  they  did  enter  it.  They  were  not,  strictly  speaking, 
bound  to  Bilbao.  The  ship  wa- bound  to  Bilbao  if  -he  could  not  enter 
another  place  a  little  to  the  westward  of  Bilbao— ( 'astro.  She  was  to  take 
in  cargo  there      On  arriving  at  the  oi  bao  the  weather  was  such 

that  the  captain  thought  he  would  not  be  justified  by  going  to  the  west- 
ward of  Bilbao,  and  accordingly  he  entered  Bilbao.  Having  regard  to  the 
state  of  weather  in  the  bay,  and  the  state  of  the  tide,  his  Lord-hip.  and 
with  him  the  Triuitv  Masters,  thought  the  master  had  exercised  his 
iudgment  as  a  sailor,  as  he  was  entitled  to  do.     Thee  was  no  evidence 

,,„.,„  ,.,  make  them  doubt  the  accuracy  of  what  the  master  said 
that  he  was  unaware  of  the  existence  oi   the  cables  in  the  neighbourhood. 

Their  presence  was  not  indicated  on  the  chart  produced,  or  in  the  1 k  of 

direction-  which  he  had  on  board.  Nor  was  there  any  evidence  that  the 
cable  had  been  chopped  with  an  axe.  The  plainaiffs,  therefore,  failed  in 
the  action,  as  the  del.  ing  conducive  to  the  misfort  ine. 

Judgment  fi  i  the  def.  rdingly. 


application   for  2.0O0  shares.     On    December  23rd  tic  plaintifl   withdrew 
bis  application  before  allotment,  and  went  to  Scotland  to  see  the  Din 
with  the  result  that  the  plaintiff  sanctioned   the  Company  going  to  allot 
ment  and  renewed  his  application,  and  had  allotted   to  him  2,000  share 

upon     which     lie     paid     £955.       No    money    was    forthcoming    fi I     the 

defendants,  and  the  Company   was  al.an.loiic, I.     The  plaintiff  comi 

for  recissii  >n  of  l.i     conti  at  fiicb  ended  in  a 

compromise,  the  plaintiff  being  freed  from  further  liability  in  respect  of 

t  b.an,     I  [e  then men. led  this  action   against  the  defendants  to  recover 

£1.000  damages  under  the  agreement  referred    to.      It  wa 

the  defendants  that  the   date   fixed  for  carrying  out  the  agreement   was 

( Ictober  31,  1892,  and  that  the  plaintiff  had  put  au  end  to  the  agri 

by  cancelling  his  application  for  -hares. 

Mr.  Justice  MATlll'.W    aid  the  action  was  misconceived  and  had  failed, 
and  there  must  be  judgment  for  the  defendants,  with  costs. 


Eisler  v.  Marshall  and  Another. 
This  waa  an  action,  in  the  High  I  ''•  Justice  Mathew,  to 

reovei   i  °    'I"     !  Eendanl     I  u    Laving   tailed    to  underwrite 

Scottish   Hou  e-to-Housi     I  lei  tri    t;    I    impani      Limited  , 
accordu.  '  to  the  term  at  dated  August,  1892 

them  and  the  plaintiff.     The  agreement  provided   that,  in 
the   plaintiff  taking   2.000   £5  shares   in   the   Company,   the  del 

,ok  to  take  and  pay  for  4,000  shares  ...  the  Companj    i    before 

October  31, 1892,  and  that  a  penalty  of  t'500  was  to  be  paid   bj 
damages  by  the  party  failing  to  perform   hi     |  art   oi  the  agreement.     On 
.  31,  1892.  no    h  for.    On  Di  amber  15th   the 

C  impany  was  advertised,  a  prospectus  issued,  and  the  plaintiff  sent  in  his 


Wynne  v.  The  Corporation  of  Bury. 

This  was  an  action  for  wrongful  dismissal,  heard  before  Mr.  Justice 
Lawrence  and  a  special  jury  at  Liverpool  Assizes,  Mr.  Wynne  was  engaged 
by  the  Bury  Corporation  to  act  as  electrical  engineer  in  connection  with 
certain  works  in  that  borough.  He  did  not  bring  the  action  to  put 
money  into  his  pocket,  but  in  order  to  see  that  the  circumstances  under 
which  he  left  the  Corporation's  employ  did  not  result  in  damaging  his 
reputation  as  an  electrical  engineer  and  as  a  gentleman.  Thei. 
certain  vagueness  in  the  advertisement  issued,  and  the  resolution  adopted 
as  to  the  exact  position  of  the  plaintiff,  with  the  result  that  a  misunder- 
standing arose  as  to  whether  he  was  to  work  under  the  borough  engineer 
or  on  equal  terms  with  that  official.  In  the  end.  the  Corporation  came  to 
the  conclusion  that  it  would  be  better  that  the  Corporation  should  carry 
.  .n  the  work  under  the  engineer  without  the  assistance  of  the  plaintiff. 

For  the  Corporation  it  was  urged  that  there  was  no  suggestion  against 
the  plaintiff's  competency  as  a  professional  gentleman  or  against  his 
character.  The  defendants,  therefore,  consented  to  a  verdict  for  the 
plaintiff  for  40s.  and  costs  on  the  High  Court  scale,  and  judgment  was 
given  accordingly. 


Marshall  v.  South  Staffordshire  Tramways  Company 
(Limited). 

The  hearing  of  au  appeal  against  the  refusal  of  Mr.  Justice  Kekewieh  to 
appoint  a  manager  of  the  defendant  Company,  and  to  order  a  sale  in  a 
debenture-holder's  action,  was  argued  this  week  before  Lord  Halsbury  and 
Lords  Justices  Lindley  and  A.  C.  Smith.— Being  bound  to  run  a  certain 
number  of  trams  a  day,  and  to  carry  passengers  at  certain  fares,  the 
Company  argue  that  they  have  become  common  carriers,  and  could  not 
themselves  stop  their  undertaking.  For  the  same  reason  they  could  not 
give  anyone  else  power  to  put  an  end  to  the  undertaking,  and  any  clause 
iu  the  debenture  deed  giving  the  debenture-holders  a  right  to  enforce  their 
security  in  any  way  which  would  have  the  effect  of  preventing  the 
Company  from  carrying  out  their  undertaking  must  be  ultra  fires,  and 
could  not  be  enforced.  In  the  view  of  the  Company's  counsel  not  even  a 
manager  appointed  by  the  Court  would  have  power  to  carry  on  the 
tramway,  and  might  be  indicted  for  a  nuisance  for  doing  so. — At  the 
conclusion  of  the  arguments  their  Lordships  reserved  judgment. 


Bryson  v.  Gordon  Cumming. 

In  the  Scotch  Courts  last  week  Lord  Kyllachy  closed  the  record  in  an 
action  brought  by  William  Alexander  Bryson,  consulting  electrical  engineer, 
,.f  I'.oihwell-street,  Glasgow,  against  Sir  William  Gordon  Cumming.  Bart.. 
..f  Altyre  and  (iordonston,  Elginshire.  The  plaintiff  sue-  for  £115.  18s.  5d. 
tn  March,  1S92.  he  was  consulted  in  connection  with  an  installation  of 
elctric  light  at  Altyre  House,  and  alleges  that  it  was  agreed  that  he 
should  be  allowed  a  commission  at  the  rate  of   4  per  cent,  on  £3,063.  the 

cost  of  the  installation,  and  the  sum  sued   for  represents  the  balai I 

lount    due.     The  defence  is  that   plaintiff  permitted  the  contra 

use   iuferior   material   in   the   putting   in    the  light,  and  by   his    actings 
otherwise   defendant    has  suffered  damage,   which    he  holds  the  plaintiff 
for.      He   alleges    neglect    of    duly    and    collusion    with    the 
contractors. 

General  Electric  Power  and  Traction  Company  v.  Roger 
Dawson  (Limited!. 

Recently  in  the  Queen's  Bench  Division.an  action  was  heard  before  Mr. 
Justice  Wright,  in  which  the  plaintiffs'  claim  was  for  £68.  3-. 
an  account  for  goods  sold  and  delivered  and  for  work  done.  The  defendants, 
while  admitting  certain  items  of  the  claim,  said  thai  the  machine  which 
they  contracted  to  purchase  from  the  plaintiff-  wa-  not  up  to  agl 
and  they  counterclaimed  for  £38.  13s.  After  hearing  evidence  on  both 
-ides,  his  Lordship  gave  judgment  for  the  plaint. lis  tor  £68.  3s.  (d..  with 
l  for  the  plaintiffs  alao  on  the  counterclaim. 


Cables  as  Thermometers.— The  average  temperature  through- 
out the  year  of  the  water  at  the  bottom  of  the  Atlantic  Ocean, 
as  determined  by  the  resistance  of  the  Atlantic  telegraph  cables, 
is  stated  to  be  38  deg.  Fah.  The  water  at  the  bottom  ol  the 
Mediterranean,  measured  in  the  same  way,  is  said  to  be  57    I' 
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TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  th  above  heading  must  reach  the  Office 
not  later  than  first  post  Tlmrsday  morning.  New  Catalogues, 
/',:..   Lists,  and  sin  be  sent  ■aria  in  the  week.  \ 

NOW    READY. 

SPECIAL  NOTICE— The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  is 
NOW  READY.  In  addition  to  the  old  well-known  features  of  the  book, 
which  are  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering-,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is 
7s.  6d.,  post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Series  can 
he  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offices  : — 

The  Large-Sheet  Table,  giving  full  particulars  of  the  Electricity 
Supply  Stations  throughout  the  Kingdom,  published  with  our  issue  of 
January  4th,  can  be  obtained  mounted  on  stout  board,  with  cord  for 
hanging.  Price:  Varnished,  3s.  lid.  ;  Unvarnished,  8s. — each  post  free. 
The  Map  showing  positions  of  Supply  Stations  is  mounted  on  the  back 
of  the  Table.  The  Coloured  Map  of  Metropolitan  Electric  Lighting  Areas 
issued  with  the  Jan.  ISth  number  and  the  Electricity  Supply  Statistics 
issued  with  the  Feb.  1st  number,  are  also  mounted  on  some  copies,  and  the 
price  of  these,  complete,  post  free,  is  5b. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd. ,  post 
free.    Prospectus  post  free. 

"Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  now  ready,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  lis. ). 

Laboratory  Notes  and  Forms. — With  the  above  title,  we  are  pub- 
lishing a  set  of  Elementary  and  Advanced  Exercises  for  use  in  Electrical 
Engineering  classes.  These  have  been  prepared  by  Dr.  J.  A.  Fleming, 
and  will  be  found  of  great  service  to  Teachers,  Demonstrators,  and 
Students.  The  object  of  this  series  is  the  saving  of  the  time  of  the  teacher 
and  his  assistants,  and  to  serve  as  a  record  of  the  work  done  by  the  student. 
A  full  prospectus  can  be  obtained  post  free.  The  complete  set  will  be  ready 
next  week. 

"The  Art  of  Electrolytic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  6d.  post  free. 

Chemistry."— This  useful  work,  by  Dr.  (J.   Gore,  is  still  on 

-ale,  the  price  being  2s..  post  free. 


Tenders  Invited. — At  or  before  12  o'clock  noon  of  Monday 
next,  the  Llanelly  Borough  District  Council  will  receive  plans, 
designs,  specifications,  and  estimates  of  cost  of  providing 
and  tixing  electrical  plant  and  machinery,  including  street  lamps 
and  laying  down  mains  for  lighting  certain  portions  of  the  town. 

The  Bradford  Corporation  invite  tenders  for  the  con- 
struction and  deliver)  of  two  steam  dynamos  for  use  at  their 
electricity  works,  Bolton-road,  Bradford.  Tenders  must  be  sent 
in  by  the  28th  inst. 

Thi    I  Department  of  the  St.  Pancras  Vestry 

are  prepared  to  recei  r  the  construction  of  a  sub-station. 

Drawings   can   be     ecu     !    thi    offie Prof.    II.    Robinson,    13, 

Ve-ii  tminster,  S.W.,  and  tenders  must  be  sent  into 

Mr,   \.  i;    r  I  '.  ■    ricitj   and   Public   Lighting 

H  Hall,  Pancras  road,  London,   X.W.,  nol   later 

than    12   o'clocl     noo Thursdaj      \pril    1th.      Some   further 

particulars  ar      iven  in  oui    dvertisemenl  columns. 

The  municipal  authorities  of  Tongres  (Belgium)  have 

decided  t<>  lighl    thi    public     treets  by  electricity,  and  tire  inviting 

for  the  carrying  out  of  the  work. 

The  Corporation   of   South  Shi, 'Ids    invite   tenders   for 

t  he  en  ction  c  >n      Tenders  have  to 

be  sent  mi  I  i  Mi    .1    Moore  Hayton,  Town  Clerk,  Court-buildings, 
South  Shields,  bj  LO  a.m.  on  the   !6l  h  insl 

I ! ted.      \t  the  la  II  mlej  Tovi  a 

no,    ...    Me  isrs.  S.  '/,.  de 
i  ,  i  i    ,,'      i  |  ...  i 

works  of  £4,0  16 

The  following  tenders  have  ed  bj  the  \>r 

'  i    in  conned  ion  with  the  electric 
R.  B  tavator, 

oi  I.  :  I  ».  and  J.  Milligan,  £1, 1  16,  L3s,   I 

Carpel  md     punier    work;   and    V.       II      '.,  |    and   Son, 

and  plumber  work, 

Tl  ill 

1  He igi   Work'.  Richmond,  has   bi  by  the  Brent- 


ford Urban  District  Council  for  supplying  and  fixing  telephones 
and  electric  calls  in  connection  with  the  fire  brigade  for  the  sum 
of  £131.  10s.  The  charge  for  maintenance  for  10  years  has  been 
accepted  at  £100. 

Appointment. — Mr.  N.  Applebee,  of  London,  has  been  selected 
by  the  Cardiff  Corporation  to  fill  the  post  of  electrical  engineer,  at 
a  salary  of  £200  per  annum. 

Obituary. — Mr.  Lindsay  Burnet,  of  Moore  Park  Boiler  Works, 
Govan,  Glasgow,  died  last  week.  The  deceased  was  well  known  in 
engineering  circles,  and  made  steam  boiler  construction  his  special 
department.  He  was  a  student  of  University  College,  London, 
under  Prof.  A.  B.  W.  Kennedy,  and  about  12  years  ago  com 
menced  business  at  ( rovan  as  a  boiler  maker. 

Installation  Business  for  Sale. — The  Hastings  and  St. 
Leonards-on- Sea  Electric  Light  Company  have  decided  to  dispose 
of  their  installation  business,  and  invite  tenders  for  purchase.  A 
useful  stock  of  fittings  is  included.  Tenders  must  be  sent  to  the 
Secretary  of  the  Company,  20,  South-terrace,  Hastings,  not  later 
than  Monday,  Apiil  1st. 

Bankruptcies. — In  the  matter  of  W.  J.  Kelly,  of  43,  King's- 
road,  Camden  Town,  London,  N.W.,  notice  is  given  that  a  bank- 
ruptcy notice  has  been  issued  against  this  debtor  at  the  instance  of 
the  Nalder  and  Harrison  Construction  Syndicate  (Limited).  The 
debtor  has  acted  for  some  time  past  as  Receiver  and  Manager  in  the 
affairs  of  Poole  and  White  (Limited). 

The  failure  is  announced  of  Samuel   Elliott,   electric 


light  casings  maker,  timber  merchant,  Ac. ,  of  Broad-street  House, 
E.C.,  and  Albert  Works,  Newbury,  Berks.  The  liabilities  are 
estimated  at  about  £80,000,  with  assets  valued  at  £3,500.  The 
debtor  states  that  he  is  the  proprietor  of  a  patent  smoke  annihilator, 
which  is  charged  in  his  statement  of  affairs  for  £23,000. 

The  first  meeting  of  the  creditors  of  George  F.  Rogers, 


electrical  engineers,  of  5,  Great  Winchester-street,  London,  will  be 
held  on  Monday  next,  March  25th,  at  Bankruptcy-buildings,  Carey- 
street,  London,  at  2:30  p.m.,  and  the  debtor's  public  examination  on 
the  2nd  prox.  at  the  same  place  at  12:30  p.m. 

Ernest  Albert  Browning  and  Colin  Mackenzie  Gardner, 


the  individual  partners  of  the  firm  of  Browning  and  Gardner,  elec- 
trical engineers,  of  122,  George-street,  Edinburgh,  will  be  examined 
in  the  Sheriff  Court  House,  Edinburgh,  on  Tuesday  next,  at  two 
o'clock.  There  is  a  meeting  of  creditors  in  this  matter  at  51, 
George-street,  Edinburgh,  on  April  4th,  at  12  o'clock. 

The  first  meeting  of  creditors  of  William  Arthur  Jones, 


electrical  engineer  and  works  manager,  Albert-avenue,  Newport 
(Mon.),  was  held  last  week.  Deficiency,  £101.  14s.  9d.  ;  assets,  nil. 
Debtor  commenced  business  in  1891,  without  capital,  and  attributes 
his  failure  to  "  want  of  capital  and  bad  trade." 

In  the  observations  of  Mr.  A.  H.  Wildy,  the  Official 

Receiver  under  a  Receiving  Order  granted  on  February  26th  against 
Jonathan  Lewis  Young,  it  appears  that  the  debtor  is  an  electrical 
engineer,  and  joined  his  brother  in  partnership  in  1891  in  an 
established  business  at  60,  Ludgate-hill,  London,  paying  £400  for  a 
half  share.  The  brother  having  withdrawn,  the  debtor  traded  alone 
until  1892,  when  he  formed  the  business  into  a  limited  company, 
receiving  £500  in  shares  and  an  appointment  of  manager.  In  1893 
he  opened  premises  in  London  and  Paris  for  the  sale  of  Edison 
phonographs,  importing  the  machines  direct  from  the  inventor's 
The  liabilities  are  returned  at  £3,108,  with  available  assets 
nil,  debts  to  the  amount  of  B620  being  returned  as  bud.  The 
debtor  attributes  his  insolvency  to  stoppage  of  his  businesses  in 
consequence  of  actions  brought  against  him  for  alleged  infringement 

of  patent  rights,  ami  a  subsequent  adverse  verdict  which  involved 
him  in  heavy  claims  for  law  costs. 

Martuts  (Limited).     A  compulsory  order  for  the  winding-up  of 

this  Company  has  been  made. 

Mi  no  .1  in  ii.n  ii  issnii  ii,  (Limited).  The  petition  pre- 
sented by  Mr.  J.  Willing,  Jim.,  for  the  »  inding-up  of  this  Company 
has  been  approved  by  the  Court. 

Dividends,     [n  the  matter  of  Foung  and  Buss  (in  bankruptcy), 

in  order  to  rank  for  dividends,  claims  must  be  sent  in  by  Much  27th 

to   Mr.    ii.    w  .    lie,.  37]    i  pper  Thames  street,   E.G. In  the 

matter  ol  Moses  Humm,  electrician,  of  8,  Westbourne-road,  Forest 

hill,  in    oi.ler    to    iank    for   dividend,    claims    '  m    by 

March  27th  to  \.  Macintosh,  of  24,  Railway-approach,  I, mi. ion 
bridge,  S.  E, 

Ohanq)    oi     \i,i.i  i  Messrs.  0,    Berend  and   Co.   announoe 

that  their  lease  at  61,  Foi  et,  London,  1  i  spired, 

more  commodious  premises  have  been  taken  at    Dunedin   House, 

ball-avenue,  London,  E.O.      die  m»  address  is  within  two 

oi   three  minutes'  walk  of  the  old. 
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Removal. — Mr.  T.  (!.  Poole  asks  us  to  state  that  he  has  taken 
offices,  &c,  at  11,  Queen  Victoria  street,  London,  E.C.,  where  in 
future  all  business  communications  should  be  addressed. 

Hardwood  Specialities. — Messrs.  Richard  Lister  and  Sons,  of 
Sheffield,  send  us  a  copy  of  their  List  No.  7,  gi.ving  illustrations  of 
hardwood  handles  for  telephones,  pushes,  ,yc.  A  large  variety  is 
given, 

Epstein  Accumulator  .Plates.— The  following  is  issued  by  the 
Epstein  Company  under  date  March  20th  : — 

"It  having  come  to  the  knowledge  of  this  Company  that  plates  are 
being  offered  by  other  makers  of  accumulators  which  arc  essentially 
Epstein  plates,  users  .ire  hereby  cautioned  against  employing  plates  which 
are  made  by  infringing  patents  owned  by  tins  Company.  Opinions  in 
support  of  the  validity  of  the  letters  patent  have  been  given  by  Sir  Richard 
Webster.  (>.C,  M.P..  Sir  Horace  Davev,  Q.C.  (Lord  Davey),  Mr.  Fletcher 
Moulton,  Q.C.,  M.P.,  Mr.  Aston,  Q.C.,  Mr.  R.  W.  Wallace.'  Our  solicitors 
have  been  instructed  to  take  proceedings  against  all  companies  and  persons 
using  such  plates." 

Advertising  Devices. — The  owners  of  "  Bovril"  have  adopted,  as 
an  advertising  medium  in  prominent  thoroughfares,  a  mass  of  alter- 
nated red  and  white  incandescent  lamps.  In  the  neighbourhoood 
of  Trafalgar-square  a  very  ingenious  advertisement  of  "  Bovril  "  is 
conspicuous. 

"The  Engineering  Magazine." — The  March  number  of  this 
magazine  is  up  to  the  usual  high  standard,  both  as  regards  matter 
and  illustrations.  It  contents  include: — "Relations  of  the  Rail- 
way to  its  Employees";  "Relations  of  the  Employee  to  the 
Railroad  "  ;  "  Recent  Architecture  in  France  "  ;  "  Practical  Hints 
for  City  ( Uncials  "  ;  "  Electric  Wire  and  the  Fire  Hazard  "  ;  "  Mine 
Management  and  Superintendence"  ;  "The  Causes  of  Floods  in 
Western  Rivera  "  ;  "  The  Conquest  of  Steel  over  Cast  Iron  "  ; 
"  Electric  Power  in  Southern  Cotton  Mills  "  ;  and  the  increasingly 
useful  Review  of  the  Industrial  Press.  The  new  number,  and 
nearly  all  back  issues,  may  be  obtained  at  the  office  of  the  European 
Edition,  1,  2,  and  3,  Salisbury-court,  Fleet-street,  London,  E.C. 

The  New  Berne  Vocabulary. — The  Bombay  Chamber  of  Com- 
merce is  agitating  strongly  against  any  steps  being  taken  at  the 
next  International  Telegraph  Conference  to  make  the  use  of  the 
new  Berne  vocabulary  for  code  telegrams  obligatory  between  India 
and  Europe.  Some  apprehension,  it  would  appear,  prevails  that 
at  no  distant  date  efforts  will  be  made  to  extend  the  compulsion 
for  using  this  vocabulary  to  India.  This  action  on  the  part  of  the 
Bombay  Chamber  was  taken  before  the  publication  of  the  voca- 
bulary. What  the  views  of  the  members  of  that  important  body 
may  be  now  that  the  precious  volume  is  before  the  public,  it  would 

be  interesting  to  learn. In  reply  to  Mr.  Henniker  Heaton  in 

the  House  of  Commons,  the  Postmaster-General  said  that  it  had 
been  decided  at  the  last  International  Telegraph  Conference  at 
Paris,  in  1890,  that  an  official  vocabulary  should  be  compiled, 
making  the  wrords  of  the  vocabulary  obligatory  for  code  telegrams 
in  the  European  system  at  the  expiration  of  three  years  from  the 
date  of  issue  of  the  book.  This  period  would  expire  on  December 
31,  lsi'7.  As  this  country  and  its  colonies  were  parties  to  the 
Convention,  it  would  not  be  possible  for  any  arrangement  to  be 
come  to  by  which  British  merchants  would  be  allowed  to  continue 
the  use  of  their  own  vocabularies,  notwithstanding  that  only  words 
taken  from  the  eight  authorised  languages  were  used  therein. 

Forthcoming  Books. — Messrs.  Whittaker  and  Co  ,  of  White 
Hart-street,  Paternoster-square,  London,  announce  that  a  new 
edition  of  Poole's  "Practical  Telephone  Handbook  "  will  be  ready 
in  a  few  days.  The  book  has  been  revised  and  enlarged  by  the 
addition  of  chapters  on  electrical  measurements  and  metallic 
circuit  working,  &c.  The  same  firm  announce  the  third  edition  of 
"Electricity  in  <  )ur  Homes  and  Workshops,"  by  Mr.  Sydney  F. 
Walker,  and  the  addition  of  a  chapter  on  dry  batteries.  A  new 
edition  of  "Electric  Light  Fitting,"  by  F.  C.  Allsop,  has  recently 
been  issued. 

"Daily  Tenders  and  Contracts." — This  is  the  title  of  anew 
London  daily  paper  devoted  exclusively  to  supplying  the  latest 
information  relating  to  current  tenders  and  contracts.  The  price 
of  the  paper  will  be  2d.  There  is  room  for  such  a  journal,  and  if 
it  is  carefully  compiled  it  should  prove  useful  to  the  commercial 
community,  which  is  not  over  well  served  in  journals  dealing  with 
tenders  and  contracts. 

The  "Journal." — Part  116  of  the  Journal  of  the  Institution  of 
Electrical  Engineers  is  now  ready,  and  can  be  obtained  of  the 
publishers,  Messrs.  E.  and  F.  N.  Spon,  price  3s.  This  part  of  the 
Journal  contains  the  inaugural  address  of  the  new  President,  and 
the  I'aper  by  Mr.  Kingsbury  on  "The  Origin  and  Development  of 
the  Telephone  Switchboard." 

Catalogue. — We  have  received  from  Messrs.  Jiirgens  and 
Martens,  of  Spaldingatrasse,  Hamburg,  a  copy  of  their  illustrated 
catalogue  sheets,  giving  prices  and  particulars  of  their  specialities. 
The  firm  manufacture  insulators,  screws,  terminals,  lightning  con- 
ductor attachments,  and  numerous  other  electrical  supplies. 


Smoking  Concert. — The  Northern  Society  of  Electrical  Engi- 
neers are  doing  for  the  north  and  midlands  what  is  so  efficiently 
done  for  the  south  by  the  Electro- Harmonic  Society — arranging  a 
series  of  smoking  concerts,  one  of  which  is  to  be  held  this  day 
(Friday)  at  the  Palatine  Motel,  Hunt's  Bank,  Manchester,  at  7:oii 
p.m.,  to  which  members  and  their  friends  arc  invited. 

Bohemian  Concert. — The  City  Electric  Athletic  Club,  in 
connection  with  the  City  of  London  Electric  Lighting  Company,  will 
hold  their  third  annual  Bohemian  Concert  in  the  Banqueting  Hall 
at  St.  James's  Hall,  Regent-street,  London,  on  Tuesday  next,  the 
26th  inst.,  under  the  chairmanship  of  Sir  David  L.  Salomons, 
Bart.     The  proceedings  commence  at  7:45  p.m. 


Arlecdon  and  Fki/.inoton  (Cumberland). — Mr.  Brodie,  of 
Whitehaven,  who  was  recently  consulted  by  the  Electric  Lighting 
Committee  of  the  District  Council,  has  prepared  a  report  and 
plan,  and  these  are  before  the  Committee  for  consideration. 

Ballybay  (Ireland). — A  movement  is  on  foot  here  to  light  the 
town  by  electricity. 

Birmingham. — An  adjourned  discussion  on  the  question  as  to 
the  amount  to  be  expended,  and  the  allotment  of  the  tenders  for 
the  lighting  of  the  Birmingham  Technical  School,  occupied  the 
attention  of  the  City  Council  on  Tuesday.  Mr.  Martineau,  the 
Chairman  of  the  Technical  School  Committee,  moved  that  powers 
be  given  to  expend  the  sum  of  £0,080  in  providing  electric  light 
fittings  and  motive  power  at  the  school.  The  Committee  had 
thoroughly  considered  the  matter  since  the  last  meeting  of  the 
Council,  and  were  unable  to  come  to  any  other  conclusion  than 
that  previously  arrived  at.  He  understood  that  Messrs. 
Fowler,  Lancaster  and  Co.,  one  of  the  competing  firms,  had 
sent  a  circular  to  some  of  the  members  of  the  Council.  It 
was  perfectly  true  that  the  firm  sent  in  the  lowest  tender  on  the 
first  specifications.  When,  however,  these  specifications  were 
withdrawn  and  an  amended  form  issued  they  were  twenty  above 
the  lowest  tenderer.  A  point  had  been  raised  that  a  capital 
expenditure  of  £0,000  would  be  saved  if  the  Committee  took 
current  from  the  Birmingham  Electric  Lighting  Company  :  but 
whoever  supplied  the  current,  £3,000  would  be  required  for  wiring, 
apparatus,  &c. ,  so  that  a  saving  of  capital  expenditure  of  £2,400  only 
would  be  made,  at  an  extra  annual  cost  of  £374,  and  the  school 
would  lose  the  educational  advantages  of  the  installation  of  the 
plant  within  the  building.  An  amendment  was  proposed  that  the 
lowest  tender  upon  the  original  specifications  should  be  accepted. 
Mr.  Bisseker,  in  supporting  the  Electric  Lighting  Committee,  said 
that  the  principal  change  in  the  specifications  was  made  in  the 
fittings  fur  the  engineer's  department,  which  had  been  condemned 
as  impracticable  by  Dr.  Sumpner  and  by  several  experts,  to  whom 
they  had  been  submitted.  In  his  judgment  it  was  proper  to  amend 
the  specification  when  they  found  that  the  particulars  given  were 
unsatisfactory.  After  some  further  discussion  the  amendment 
was  rejected  by  35  to  17,  and  the  proposal  of  the  Committee  was 
approved. 

Bolton. — The  Electricity  Committee  of  the  Corporation  report 
that  the  total  number  of  8-c.p.  incandescents  connected  to  their 
electric  lighting  system  is  5,350. 

Brighton. — A  Local  Government  Board  inquiry  was  held  at  the 
Town  Hall  on  Wednesday  into  the  application  of  the  Corporation 
for  sanction  to  borrow  £48,100  for  electric  lighting  purposes, 
£750  for  the  purchase  of  a  house  in  North-road  for  the  extension 
of  the  electric  light  works,  and  £14,000  for  other  matters.  The 
Town  Clerk  (Mr.  F.  J.  Tillstone)  explained  that  the  sum  of 
£48,100  for  electric  lighting  might  be  divided  into  two  sums, 
£42,900  to  be  expended  within  the  powers  of  the  Electric 
Lighting  Act,  and  £5,200  for  street  lighting  under  the  Public 
Health  Act.  Their  original  electric  lighting  undertaking  was 
commenced  in  18U0,  and  from  the  opening  of  the  station  in 
1891  the  demand  for  current  bad  increased  year  by  year, 
and  a  total  of  £120,531  had  been  borrowed  for  purposes  of  the 
scheme.  Plans  and  estimates  had  1  een  prepared  for  the  extension, 
estimated  to  cost  £13,449,  and  the  Corporation  to  lay  down 
additional  plant  at  air  estimated  cost  of  £29,451.  It  had  been 
necessary  to  carry  out  portions  of  the  work  included  in  this  esti- 
mate without  waiting  for  formal  sanction,  but  the  work  was  of  a 
permanent  character.  .Mr.  F.  .1.  (.'.  May  (Borough  engineer  aird  sur- 
veyor)gavedetai]sregardingtheproposed  extension  of  the  generating 
statiorr,  arrd  Mr.  Arthur  Wright  (electric  engineer)  gave  details  of 
the  proposed  extension  of  plant.  The  Town  Clerk  asked  that  the 
whole  loan  for  electric  lighting  purposes  should  be  for  a  term  of  It) 
years,  instead  of  land  for  40 years,  and  plarrt  for  25  years,  as  in  the 
ease  of  previous  loans.  He  pointed  to  the  success  of  the  under- 
taking, and  urged  that  the  plant  was  kept  irr  constant  repair  and 
would  be  as  good  as  new  at  the  close  of  the  period  of  repayment. 
There  was  no  opposition,  and  a  report  at  an  early  date  is  expected. 

Bdry.— On  Wednesday  last  a  Local  Government  Board  inquiry 

was  held  at  the  Corporation  <  Hfices  on  the  application  of  the  Corpo* 
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ration  to  borrow  £30,000  for  electric  lighting  purposes.  The  Town 
Clerk  said  that  power  to  supply  the  electric  light  was  obtained  in 
lS'.lO.  It  had  been  decided  to  adopt  the  low-tension  system  of 
supply.  With  the  plant  and  accommodation  at  their  disposal  they 
would  be  able  to  supply  12,000  lamps  and  leave  room  for  exten- 
sions, but  machinery  for  only  half  that  amount  of  light  was  now 
being  put  in.  It  was  asked  that  the  cost  of  land  should  be  npaid 
in  60  years,  and  the  rest  of  the  cost  in  20  years.  There  was  no 
opposition. 

Copenhagen. — Particulars  as  to  the  construction  of  the  Free 
Port  of  Copenhagen  are  given  in  a  report  to  the  Foreign  i  Mtice 
from  her  Majesty's  Minister  at  Copenhagen,  Mr.  C.  S.  Scott.  The 
w^rks  have  been  carried  out  at  a  total  cost  of  £575,000.  The 
buildings,  warehouses,  &c.,  with  the  exception  of  the  electric 
lighting  station  and  plant,  have  been  erected  by  the  Free  Port 
Company  (Limited),  which  has  a  capital  of  £225,000.  The  central 
lighting  station  has  been  built  and  plant  put  in  at  the  expense  of 
the  Berlin  Allgetneine  Klektricitats  Gesellschaft,  and  this  Company 
undertakes  the  whole  management  and  distribution  of  electric 
power  in  return  for  such  payments  on  the  part  of  the  Free  Port 
Company  as  are  calculated  to  enable  the  latter  to  pay  off  their 
debt,  interest,  and  capital  in  30  years,  when  they  become  owners 
of  the  central  station  building  and  plant.  The  receipts  of  the  Free 
Port  Company  will  consist  in  the  rent  of  the  buildings  and  land, 
payments  for  the  use  of  cranes,  light,  electric  power,  and  labour. 

Cost  of  Telei.rams. — At  the  meeting  of  the  Associated  Chambers 
of  Commerce,  held  in  London  last  week,  a  proposal  was  made  that 
the  charge  for  commercial  telegrams,  and  registration  fees  for 
telegraphic  addresses,  should  be  reduced  and  that  any  shortage  on 
this  account  should  be  made  up  by  a  revision  of  the  existing 
arrangements  of  the  charges  for  Press  messages.  The  proposal  was 
rejected.  A  resolution  calling  the  attention  of  the  Postmaster- 
General  to  the  absolute  necessity  that  exists  for  immediately  placing 
the  means  of  telegraphic  intercommunication  between  all  com- 
mercial and  seaport  towns  under  such  conditions  as  to  render  its 
interruption  by  storms  no  longer  possible  was  carried  without 
discussion. 

Cuoydon. — The  Local  Chamber  of  Commerce  has  decided  to 
obtain  information  from  traders  in  the  compulsory  aria  as  to 
whether,  in  the  event  of  the  electric  light  being  established  in  the 
district,  they  would  be  likely  to  use  it,  and  whether  they  would 
prefer  the  work  to  be  carried  cut  by  the  Corporation  or  by  a 
private  company.  In  the  course  of  a  discussion  on  the  subject,  it 
was  stated  that  the  Corporation,  in  inviting  tenders,  which  are  to 
be  considered  at  the  next  meeting  of  the  Town  Council,  had 
stipulated  that  the  current  should  be  supplied  at  Gel.  per  unit. 

Dover. — The  Dover  Electric  Lighting  Company's  works  are 
approaching  completion,  nearly  all  the  machinery  being  in.  It  has 
been  definitely  decided  to  switch  on  the  public  lighting  on  April  .s. 
Edinbi  R.OH.  A  Sub-Committee  of  the  Town  Council  had  before 
them  on  Tuesday  a  report  by  Prof.  Kennedy  on  the  extension  of 
(he  I  lectric  lighting  in  certain  streets  of  the  city  at  a  cost  of  about 
£4,000. 

Electric  Lighi  for  Sailing  Vessels.  1:  is  stated  that  the 
first  sailing  vessel  to  be  lighted  by  electricity  is  the  Spanish  barque 
"  La  Yigusea,"  an  oil-bulk  and  general  cargo  boat.  This  vessel  is 
fitted  throughout  for  incandescent  lighting,  the  generating  plant 
including  a  small  oil  engine,  which  also  supplies  pumping  powei 
for  the  oil  cargo  when  loading  or  unloading. 

Electric  Railway  Extension.  The  Bill  before  the  Bouse  oi 
Commons  asking  an  extrusion  of  time  until  L900,  i  i  enable  the 
City  and  South  London  Railway  Company  to  cons "  the  autho- 
rised extension  of  their  electric  railway  from  Stockwell  to  Clapham, 
has  been  referred  to-the  I  noppoied  Bill  Committee,  a  settlement 
having  been  effected  with  the  Lambeth  Vestry,  which  was  the  only 
opponent . 

Exhibition.      \  Building  Trades'  Exhibiti pen;  a'  the    Vgri 

cultural   Hall,   London,   V,  on  Monday   next,  and   the  tna 
have  been  successful  in  obtaining  a  larger  number  of  exhibitors, 
with  more   varied  exhibits,  than  in  anj    previous  Builders   Exhi 
bition  ai  the  ll.ill.     The  Royal  In  tituto  ol  Briti  h   \n  hiti    I    h  ive 

inah  <l  judges  for  I  lie  w  orkmen  s  1 1  indicrafl  I  lompi  tition,  and 

1  e   'i    the    i  !ity    i  omj i    repri   i  nl  ing    indui  1 1  i<       inl  imatt  I  - 

i  i  ii  iated  w ith  the  buil  tnj  I  rades  will  also  be  repre  enti  d. 
Mi  Bra.  Kirkaldy  and  Son,  of  Southwark,  will  exhibit  building 
matei  tal  i  tested  for  crushing     ti  tin.     Th  I       I     hibition 

oi.l,  I. ion.  vv.o. 

I  --ii  in  -,i.      \   writ  Ii ;    I"  en  i  sued  by  the  local  electi  ic  Ii  jhtiii 

panj  again  t  the  D  n  the  matti  i 

bn  'i  ie  ;  o)     ii  j  ;reemenl  to  pui 

Tub  Gas  Companies.      \    Selecl    Commit! i   the    House  ol 

i  'oiiiinoi,    i, ,    ,,iii,i  Up  ,,i  1 1,,       iU|  h  Moti  i       '  ompanj 

supplying   thoir    commodity   undi  r    tin    slidiri       calo,    uid    I,  ive 

■  d I   thoir  in  1 1  in, uin   prii ,    i ,    i     |)d,  to    I      3d.  per   1,000 

11,11    ,",'t-     Tl icfl  jon  for  thi     v  tion  |ioprl     I  the  Com- 


mittee was  the  application  of  the  Company  for  powers  to  raise 
additional  share  and  loan  capital. 

A  Goon  Dutch  Custom.— It  has  been  decided  by  the  Dutch 
Customs  authorities  that  all  apparatus  for  electric  light  and  power 
purposes  shall  bo  admitted  into  Holland  free  of  duty. 

EIampstead. — The  recommendation  of  the  Lighting  Committee, 
given  in  our  last  issue,  was  discussed  by  the  Vestry  last  week,  and, 
after  two  amendments  had  been  disposed  of,  was  carried,  as  was  a 
proposal  that  Mr.  Preece  be  asked  to  act  as  consulting  engineer  to 
the  Vestry  until  the  next  annual  election  of  vestrymen.  During 
the  discussion  Mr.  Thwaites,  chairman  of  the  Lighting  Committee, 
said  that  when  their  installation  reached  10,000  private  lamps  a 
profit  would  probably  be  shown.  At  present  there  were  ii,104 
lamps  connected.  The  Vestry  Hall  is  now  brilliantly  illuminated 
by  electricity.  The  lighting  of  the  Board  Room  is  effected  by 
10-c.p.  incandescents,  .'!fi  of  which  are  used  in  groups  of  three. 

Hanley. — At  the  last  meeting  of  the  Town  Council,  the  Electric 
Lighting  Sub-Committee  recommended  that  the  street  lamps  should 
be  charged  at  the  rate  of  £16  per  lamp  per  annum,  and  that  the 
past  half-year  charge  should  be  £170.  They  further  recom- 
mended that  the  borough  surveyor  and  electrical  engineer  pro- 
vide in  the  scheme  they  are  preparing  for  the  extension  of 
the  mains,  for  cables  and  appurtenances  being  laid  in  addi- 
tional streets  of  the  town.  The  Committee  also  submitted  a 
statement  of  accounts  up  to  December  01st,  in  connection  with 
the  electric  light  undertaking,  which  showed  receipts  £1,574,  and 
expenditure  £916,  leaviDg  a  profit  of  £658,  out  of  which  £t!27  had 
been  appropriated  for  interest,  and  £ol  for  reserve.  The  Com- 
mittee also  recommended  that  application  be  made  to  the  Local 
Government  Hoard  for  sanction  to  borrow  £5,000,  repayable  in 
25  years,  for  electric  lighting  purposes.  The  minutes  were  approved. 

IIi;i  W( — At  the  meeting  of  the  Town  Council,  last  week,  the 

gas  manager  presented  a  report  on  electric  lighting,  when  Alderman 
Filth,  the  Chairman  of  the  (!as  Committee,  said  that  inquiries  had 
been  made,  and  that  the  Committee  did  not  feel  justified  in 
recommending  electric  lighting  for  Hey  wood  just  yet. 

Hotel  Lighting. — The  alterations  to  the  Royal  Hotel,  Dundee, 
which  are  now  completed,  include  the  introduction  of  the  electric 
light,  about  413  Hie  p.  incandescents  being  used.  The  wiring 
contract  was  secured  by  Messrs.  J.  Maxwell  and  Son.  There  is  in 
addition  a  complete  service  of  electric  bells  and  telephones  through- 
out the  hotel,  this  work  being  carried  out  by  Messrs.  Westwood 
and  Son. 

Huddersfield. — At  the  last  meeting  of  the  Town  Council  the 
minutes  of  the  Electric  Lighting  Committee,  recommending  the 
putting  down  of  additional  plant,  and  authorising  their  engineer  to 
obtain  tenders  for  same,  were  adopted. 

Indian  Telegraphs. — The  telegraph  survey  party  of  the  new 
telegraph  line  from  the  Southern  Shan  State's  to  Kyang  Clung, 
in  the  neighbourhood  of  the  Siamese  Buffer  Slate,  hive  been 
ordered  to  begin  work  forthwith.  With  regard  to  the  reduction 
of  telegraphic  rates  between  India  and  England,  the  report  pre- 
sented to  the  annual  meeting  of  the  B  imbay  Chamber  of  I  lommerce, 
held  on  February  27th,  points  out  that,  in  September  last,  the 
Madras  Chamber  of  Commerce  submitted  a  memorial  to  the 
Government  of  India  in  favour  of  the  reduction  of  the  tariff 
between  India  and  Europe,  and  notification  was  made  to  the' 
Madias  Chamber  that  the  Bombay  Chamber  bad  already  moved  in 
the  matter,  and  would  in  all  probability,  before  the  assembling  of 
the  next  International  Telegraphic  Conference,  again  address 
i  lovernment  on  the  subject. 

Lei  ti  re.     Prof.  W.  K  ibinson,  of  Nottingham  College,  delivered 

the  liisl  of   a    series  of   three   lectures,  entitled    "  The  Work  of   the 

Electric  Current,"  al  the  Colli in  Friday  last  week.     The  lecture 

was  illustrated  by  a  luge  number  of  experiments,  in  which  the 
Professor  was  ably  assisted  bj  .Mr.  A.  Hay.  The  second  lecture 
will  deal  with  "The  Application  of  Electricity  to  L'ghting,  I 
ing,  and  Heating  Purposes,"  and  the  concluding  locture  with 
"Electric  Power,  and  the  Magnetic  Prop  rtii  of  the  Electric 
Current,  Following  Mr.   \.  P.  Trotter's  lectures  to  the  ci 

at  Are  Works,  Chelmsford,  on  slide  rules  and  other  mechanical 
calculators,  .Mr.  S.  II.  Brunton,  on  Monday  evening  Last,  gave 
examples  of  dynamo  calculations,  with  illustrations  by  Mr.  Trotter's 
1  ,i  ■,'    lidi   i  nl, 

l,i  ii    .     The  work  of  wiring  an.l  fitting  up  the  Town  Hall  and 
Municipal   Buildings  to    the   system    of  the  Yorkshire  House-to- 
ll  ii  i    Company  has  now   b  led.     The  Corporation  are 
:  fie  Company  Id.  per  unit  Fi  i  i  mi,  nt,  tit     bi  in  ■  about  the 

i  ,,i,  i In-  pi emi 
LioiTi    iNi)  Hi  o    Exhibition.     The  i  the  proposed 

md  Heal  Exhibition  al  Woodhousi   Pari    li.i    been  postponed 
■  ■  ■  months.    ' >w  ing  to  the  reel  nl  longfri  been  found 

lote  1 1"1  building    bj  I  ho  I  ime  origin  ill)  fixed. 

'I'm  i     I    ING    "I     fill    I'll   hi    l  \ Dg    I  I"'  in  Ml)    lino  blllld- 

,  i,  ,1  n,  ii,,-  Citj  i"  i lie  di    '  nsol  tie'  Pre  idonl  of  thi  I :  pal 
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Institution  of  British  Architects,  are  those  of  the  Guardian 
Assurance  Company  and  the  Clydesdale  Bank  in  Lombard-street. 
Both  are,  of  course,  to  be  lighted  electrically.  The  Consulting 
Engineers  for  this  part  of  the  work  arc  Messrs.  Handcock  and 
Dykes,  of  5,  Victoria-street,  S.W. 

Limerick. — TheGas  Committee  are  awaiting  a  report  from  Prof. 
Kennedy  before  taking  further  action  in  connection  with  the 
electric  lighting  project  in  Limerick.  The  Town  Council  are  the 
proprietors  of  the  gas  works,  and  in  order  to  guard  against  any 
electric  lighting  company  being  establised  in  the  town,  sonio  years 
ago  they  obtained  powers  to  supply  electric  current  themselves. 
The  period  for  which  these  powers  were  granted  will  expire  this 
year,  and  the  Council  must,  therefore,  do  something  in  order  to 
preserve  their  powers. 

Liverpool. — A  meeting  of  the  Special  Lighting  Committee  of 
tho  Corporation  was  held  on  Monday.  The  purchase  of  the  Electric 
Supply  Company's  undertaking  was  again  discussed,  but  no  detinite 
decision  was  arrived  at,  and  the  consideration  of  the  matter  was 
again  deferred. 

Llandrindod  Wells. — At  tho  meeting  of  the  Urban  District 
Council,  the  Chairman  called  attention  to  the  question  of  their 
public  lighting,  and  asked  that  whatever  steps  the  Council  proposed 
to  take  on  the  subject  should  be  at  once  discussed.  They  had  all 
agreed  that  the  only  system  that  could  be  adopted  would  be  the 
electric  light,  as  no  one  would  be  likely  to  suggest  gas.  He  had 
paid  attention  to  this  matter  for  some  time,  but  he  was  quite 
unaware  of  any  case  where  it  was  proposed  to  start  gas  works, 
although  in  a  large  number  of  cases  electric  lighting  works  were 
being  established,  even  in  places  were  profit-earning  gas  works  were 
already  in  existence.  The  only  point  upon  which  there  might  be 
a  difference  of  opinion  was  a3  to  whether  the  scheme  should  be 
established  by  the  Council  or  by  a  local  company.  He  pointed  to 
the  success  of  the  Morecambe  Company,  and  alluded  to  his  visits 
to  several  places  in  the  country  where  electric  lighting  was  estab- 
lished. The  late  Local  Board  had  had  the  matter  under  considera- 
tion. It  was  ultimately  resolved  that  the  Chairman  should  discuss 
the  matter  with  Mr.  Preece,  with  the  view  of  bringing  it  forward 
at  a  future  date. 

London  County  Council. — At  its  last  meeting  the  Council  was 
busy  electing  the  various  committees.  The  Technical  Education 
Board  appointed  under  the  Technical  Instruction  Act  (1889)  is 
constituted  as  follows  : — Mr.  R.  C.  Antrobus,  Mr.  H.  T.  Banning, 
Mr.  E.  Bayley,  Mr.  R.  M.  Beachcroft,  Mr.  E.  Bond,  Col.  F. 
Campbell,  Mr.  W.  J.  Collins,  Mr.  W.  Crooks,  Sir  J.  C.  Dimsdale, 
the  Earl  of  Dunraven,  Mr.  E.  B.  Forman,  Col.  E.  Hughes,  Mr.  A. 
L.  Leon,  Mr.  F.  W.  Maude,  Mr.  T.  A.  Organ,  Mr.  W.  Pearce,  Mr. 
W.  C.  Steadman,  Mr.  J.  Stuart,  Mr.  S.  Webb,  and  Mr.  T.  W. 
Williams. 

Macclesfield. — The  Board  of  Guardians,  at  their  last  meeting, 
discussed  a  letter  received,  in  which  the  writers  proposed  to  form 
a  company  for  the  supply  of  electric  current  to  several  public 
buildings  in  the  town.  Those  who  propose  to  form  the  company 
had  approached  the  authorities  of  the  infirmary  and  asylum  upon 
the  subject  of  lighting  by  electricity  the  workhouse  and  infirmary 
buildings.  It  was  proposed  that  an  interview  should  be  arranged 
between  the  agents  of  the  proposed  company  and  the  Guardians. 
Mr.  Carr,  while  agreeing  that  no  harm  could  be  done  in  an  inter- 
view, "  viewed  with  considerable  apprehension  anything  that 
should  come  in  opposition  to  the  gasworks  of  the  town." 

Mansion  Lighting. — Messrs.  Rashleigh  Phipps  and  Co.  are 
wiring  23  of  the  new  mansions  at  Chelsea,  facing  the  Embankment, 
with  50  lights  in  each,  or  1,150  lights  in  all. 

The  Metric  System. — Mr.  Alexander  Siemens  gave  evidence 
before  Sir  Henry  Roscoe's  Select  Committee  on  Weights  and 
Measures,  in  which  he  said  that  his  firm  (Messrs.  Siemens  Bros, 
and  Co.)  found  themselves  compelled  to  adopt  the  metric  system 
in  their  export  business.  Several  witnesses  said  that  in  engineering 
and  other  branches  of  industry  contractors  who  tender  with  the 
metric  unit  stand  a  much  better  chance  of  hiving  their  tenders 
accepted. 

Monmouth. — The  Town  Council  on  Tuesday  last  agreed  to  apply 
to  the  Local  Government  Board  for  powers  to  borrow  £20,000  for 
electric  lighting  and  drainage  purposes. 

Pkmi'.i.i: ton.-  The  District  Council,  having  been  asked  to  give 
their  consent  to  a  licence  for  putting  down  certain  plant  in  the 
West  Ward,  to  enable  contractors  to  supply  electric  current  for 
light  and  power  purposes,  the  Clerk  has  been  instructed  to  lay 
before  the  members  of  the  Council  the  provisions  of  the  Electric 
Lighting  Act,  in  view,  it  is  stated,  of  the  C  mneil  tli  m-selves 
taking  action  in  the  matter. 

PkEscOT. — A  lengthy  discussion  took  place  at  the  last  meeting 
of  the  District  Council  on  the  Electric  Light  Provisional  Order, 
and  especially  with  regard  to  the  proposed  appointment  of  an 
electrical  inspector.  The  British  Insulated  Wire  Company,  who 
ire  undertakers  under  the  Provisional  Order,  raise  objections  to 


the  proposals  of  the  County  Council,  which  has  prepared  clauses 
for  insertion  in  the  Provisional  Order.  Withregard  to  tho  appoint- 
ment of  an  electlical  inspector,  the  I  'oiin.il  desired  to  inserts  clause 

to  the  effect  that  an  electrical  inspector  shall  from  time  to  time  be 

nominated  by  the  Board  of  Trade,  and  appointed  by  tho  Urban 
District  Council  in  respect  of  the  area  under  supply  in  their  district 
immediately  the  grant  of  the  Provisional  Order  is  confirmed  by  \ct 
of  Parliament,  and  that  such  inspector  shall  be  continued  in  office 
during  the  continuance  of  the  Order,  the  undertakers  to  pay  to 
the  Council  any  deficiency  between  the  amount  of  fees  which  the 
inspector  may  receive  from  consumers  and  such  sum  as  the  Board 
of  Trade  shall  lix  as  the  inspector's  salary.  To  this  proposal  the 
Company  strongly  object. 

PrestwICH. — Members  of  the  District  Council  complain  of  the 
charges  made  by  the  Radcliff  and  Pilkington  <  ias  Company,  and 
recommend  that,  in  the  event  of  the  gas  company  declining  to 
make  a  material  reduction,  the  question  of  introducing  the  electric 
light  into  the  district  should  be  considered. 

Private  House  Lighting. — Messrs.  Drake  and  Gorham  have 
been  entrusted  with  the  lighting  of  a  large  new  house  recently 
taken  by  Mr.  Bishop  at  Wimbledon. 

Portsmouth. — The  Electric  Lighting  Committee  have  undtr 
consideration  important  proposals  for  extending  the  electric  light 
to  Landport  and  Southsea.  The  scheme  will  entail  an  estimated 
outlay  of  £13,000,  the  expenditure  of  which  sum  has  already  been 
approved  by  the  Local  Government  Board.  The  Committee  also 
have  under  consideration  the  advisability  of  reducing  the  price  for 
current  from  fid.  to  5d.  per  unit. 

The  River  Plate. — The  Review  of  ihe  River  Plate  contains  an 
account  of  the  electric  lighting  of  the  Riachnelo  Port,  which  is 
described  as  one  of  the  most  important  improvements  undertaken 
by  the  Government  of  Dr.  Saenz  Pena.  The  electric  light  has 
been  installed  on  both  sides  of  the  Poit.  The  work  has  been 
carried  out  by  the  River  Plate  Electricity  Company,  and  wai 
successfully  inauguratedinFebruary.  The  neighbourhoodof  thePort 
has  been  for  some  years  past  notorious  for  the  crimes  committed 
within  its  precincts,  and  it  was,  doubtless,  this  notoriety  that  first 
appealed  to  the  authorities  for  a  better  system  of  illumination.  One 
hundred  and  seventy-seven  1,200  c.p.  arcs  light  both  banks  of  the 
Riachnelo,  a  total  distance  of  0,787  yards,  the  maximum  distance 
between  any  two  lamps  being 54 metres,  the  average  about  50  metres. 
Thomson-Houston  direct-currentmachines  are  used,  the  whole  of  the 
electric  plant  being  supplied  by  the  General  Electric  Company  of 
America.  The  boilers  used  are  of  the  Babcock-Wilcox  type,  and  are 
capable  of  giving  steam  for  double  the  number  of  lamps  now  in  use. 
Thearc  lamps  are  improved  Thomson-Ries,  with  double  carbons.  The 
engine  house  has  been  entirely  builton  piling,  over  200  piles  of  hard- 
wood, Sin.  by  8in,  having  been  used.  Some  of  these  piles  were  driven 
to  a  great  depth  before  hard  bottom  was  reached.  The  foundations  of 
the  machinery  have  been  built  up  upon  massive  concrete  embedded 
between  piles.  The  foundation  work  proved  extremely  costly,  and 
the  work  of  construction  occupied  nearly  four  months.  Mr.  W. 
B.  Bassett  Smith  was  the  architect  for  the  work,  and  the  instal- 
lation was  let  by  contract  to  the  River  Plate  Company  for  the 
sum  of  $54,016  gold  and  $66,500  paper.  The  whole  of  the  work 
was  carried  out  under  the  superintendence  of  Mr.  W.  R.  Cassels, 
the  Company's  manager,  who  has  been  successful  in  giving  the 
clients  of  the  Company,  the  Government,  entire  satisfaction. 

Shor  Lighting. — The  extensive  shop  premises  of  Messrs. 
Palmer  Bros.,  of  Market-place,  Norwich,  have  been  lighted  by 
electricity,  the  contract  being  entrusted  to  Messrs.  Lawrence,  Scott 
and  Co. 

Southend. — At  the  last  meeting  of  the  Town  Council  a  com- 
mittee was  appointed  to  consider  the  desirability  of  introducing  the 
electric  light. 

Southport. — A  special  meeting  of  the  Town  Council  was  held 
on  Tuesday  evening  to  consider  the  resolutions  passed  by  the 
Electricity  Committee  recommending  that  application  should  bo 
made  to  the  Local  Government  Board  for  sanction  to  borrow 
£6,000for  electric  lighting  purposes.  Mr.  Councillor  Bcsford,  Chair- 
man of  the  Committee,  said  that  the  machinery  at  their  command  only 
enabled  them  to  use  10  per  cent,  of  the  capacity  of  their  cables.  In 
July,  1893,  the  cost  of  certain  works  was  estimated  at  £13,297,  with 
an  additional  £1,208  for  contingencies.  They  had  since  expended 
£18,738.  The  original  sum  sanctioned  by  the  Council  was  £28,000, 
of  which  they  had  rather  over  £9,000  unexpended.     They  wished 

for  powers  In  borrow  an  additional    £6,000,  which  would  give  them 
£15,262  available.      Alderman  <  irilliths  recommended  that  a  larger 
sum  than  £3,000  should   be  provided   for  arc  lighting,  as  hi 
siden  d  their  requirements  in  the  next  four  or  live  years  would  be 

greatly  in  6XC0SS  of  what  this  sum  would  provide.  Councillor 
Hulme  thought  the  town  could  have  no  better  advertisement  than 
the  lighting  of  their  streets  by  electricity.  It  was  ultimately 
agreed  to  sanction  the  application  for  power  to  borrow  £3,500  for 
street  lighting  and  £12,000  for  extension  to  private  lighting  in  the 
town. 
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Suez  Canal  Lighting.— The  number  of  ships  navigating  the 
Suez  Uanal  in  1894  was  3,352,  and  the  number  of  vessels  effecting 
a  portion  of  their  journey  by  the  aid  of  the  electric  light  was  3,180, 
or  no  less  than  91;87  per  cent,  of  the  whole.  The  nationalities  of  the 
ships  passing  through  the  Canal  by  the  aid  of  the  electric  light  were— 
English  2,304,  German  287,  Dutch  188,  French  170,  Austrian  69, 
Italian  58,  Norwegian  36,  Russian  and  Spanish  each  26,  Ottoman  9, 
Japanese  5,  Egyptian  2.  Comparing  these  results  with  those  of  the 
last  four  years,  the  following  will  show  the  general  use  of  the  electric 
light  by  vessels  navigating  the  Canal  :  — 
Total  ships 

Year.        passing  — r o a  ~,  -- „■      hy 

through  Canal. 

1890  3389  357  or  16-44  per  03nt 2,832  or  8356  per  cent. 

1891  .4  207  496  or  11-79  .,         3.711  or  88-2 

1892  ..3,559  323  or    9-08        „         3.236  or  90-92      „ 

1893  ...3,341  259  or    Tib        „         3,082  or  9225      „ 

1894  ...3,352  172  or    513        „         3,180  or  94-87      „ 

In  1894  the  average  of  the  total  journey  through  the  Canal  (day 
and  night)  fell  to  19  hours  55  minutes  per  vessel,  aaainst  20  hours 
45  minutes  and  21  hours  16  minutes  in  1893  and  1892  respectively. 
Telbi>homo  Extension  in  Java.— Telephonic  communication  is 
about  to  be  established  between  Batavia,  Samarang,  and  Soerabaga. 
Telef-honk-  Extension.— The  Cleckheaton  subscribers  to  the 
National  Company  have  been  officially  notified  that  it  has  been 
decided  that  Cleckheaton  shall  be  a  joint  area  as  between  Bradford 
and  Dewsbury,  and  that  the  Cleckheaton  subscribers  may  have  the 
option  of  electing  to  be  in  either  the  Bradford  or  Dewsbury  area, 
free  connection  being  granted  in  the  chosen  area.  The  arrange- 
ment, which  will  prove  a  boon  to  a  large  majority  of  the  Cleckheaton 
subscribers,  comes  into  force  on  April  1st. 

URUGUAY. — A  translation  of  the  message  presented  by  the 
President  of  Uruguay  at  the  opening  of  the  Legislative  Chambers, 
appears  in  a  recent  issue  of  the  Monte  Video  Times.  After  dealing 
with  political  matters,  the  message  states  that  a  work  of  great 
public  convenience  and  importance  is  being  accomplished  in 
Uruguay,  in  the  form  of  the  establishment  of  a  complete  telephonic 
network.  A  sum  of  no  less  than  $450,000  is  being  expended  on 
this  work,  and  the  President  claims  that  his  Government  deserve 
the  thanks  of  the  citizens  for  securing  them  a  rapid  means  of 
communication  throughout  the  territories  of  the  Republic,  and  he 
compliments  those  who  have  by  spontaneous  support  helped  the 
Government  to  complete  their  task.  There  are  many  matters 
mentioned  in  the  President's  address  which,  if  true,  should  gladden 
the  hearts  of  investors  in  Uruguayan  stock. 

Wells.— We  announced  last  week  that  a  concession  had  been 
granted  to  Mr.  A.  D.  Dixon  Brown  for  lighting  this  town  by 
electricity.  At  the  meeting  of  the  Town  Council  at  which  the 
concession  was  granted  a  lesolution,  "That  the  future  public 
lighting  of  the  city  be  by  electricity,  and  that  the  gas  company  be 
asked  to  continue  their  present  contract  fur  another  twelve  months 
from  June,  1895,"  was  passed.  The  terms  upon  which  the  Council 
are  to  purchase  Mr.  Biown's  undertaking  at  the  expiration  of  five 
years  from  June,  1896,  are  the  pa>ment  of  a  sum  of  £1,000  in 
addition  to  the  valution  under  section  2  of  the  Electric  Lighting 
Vt  ;  if  purchase  is  made  at  the  end  of  14  years,  £500  ;  if  at  the 
end  of  21  years,  the  amount  of  valuation  under  the  section.  A 
Special  Committee  is  to  be  appointed  "  to  decide  any  question  in 
opposition  to  the  electric  light." 

Whitbchapel.  On  Monday  the  District  Board  discussed  the 
report  of  the  Streets  Committee  on  electric  lighting,  recommending 
that,  the  powers  possessed  by  the  Board  under  the  Order  obtained 
in  L892  should  lie  put  in  force  forthwith.  A  station  is  to  bo  erected 
at  the  dust  destructor  yard  in  Wentworth-street,  the  scheme  to  be 
followed  being  generally  that  described  in  the  reports  to  the  Board 
by  Prof.  II.  Robinson.  The  appointment  of  Prof.  Robinson  was 
also  recommended,  to  advise  the  Board  in  the  carrying  out  of  the 
work  upon  terms  to  be  agreed.  A  lengthy  discussion  followed, 
and  t  he  debut  o   was   adjourned   to  the   next  meeting  of   the  Board. 

At  the  meeting  of  the  Hoard  of  <  iuardians  it  was  reported  that 

the  .South    Grove    Workhouse    Committee    had   considered    the 
question  of  the  possibility  of  utilising  the  labour  of  able-bodied 

male  paupers  in  tl of   electric   current   for  the  partial 

lighting  of  the  establishment,  but  bad  come  to  the  conclusion  that 

i  pre  ;i  lit   i  lie     i  Inine  \\  .is  not   a   |>ra<    i  able  one. 

Worcester.  A.<  the  last  meeting  oi  the  Worcestet  Board  of 
Guardians  the  recommendation  of  the  Building  Committee  thai 
their  architect  (Mi  Rowe)  be  authorised  to  prepare  pecifications 
for  the  lighting  oi  the  male  ward  block  and  workshops  by  elec 
tricity,  and  to  obtain  tenders,  wa   a  ;reed  to, 

■t  m:m.,i  mi.  Iii  presenting  a  report  with  regard  to  the  electrii 
lighting  oi  the  town,  the  Borough  Surveyoi  itated  thai  customers 
were  now  being  rapidly  conneoted  ;  thai  the  accounl  i  in  connection 
with  the  soheme  would  Boon  balance,  ind  contribute  towards  the 
jnteresl  and  reduction  of  the  oapita]  account,     The  total  number 


of  lamps  now  connected  was  3,095,  which  was  sufficient  to  pay  tho 
whole  of  the  present  working  charges.  Their  borrowing  powers 
for  electric  lighting  purposes  would  be  exhausted  before  the 
present  contracts  were  completed,  as  large  sums  had  been  expended 
in  providing  meters,  transformers,  and  additional  mains,  of  which 
a  considerable  quantity  would  be  required  in  the  near  future.  The 
report  recommends  the  Council  to  apply  to  the  Local  Government 
Board  for  powers  for  a  further  loan  of  £2,000. 


NATIONAL  TELEPHONE   COMPANY. 


On  Friday  evening  last,  in  the  King's  Hall  of  the  Holhorn  Restaurant, 
London,  an  important  gathering  of  the  staff  of  the  National  Telephone 
Company  took  place,  the  occasion  being  the  second  annual  dinner.  In 
addition  to  many  of  the  Directors  and  chief  officials  of  the  Company,  the 
gathering  was  notable  for  the  guests  invited  and  present.  These  included 
Lord  Kelvin,  Prof.  D.  E.  Hughes,  Sir  Robert  Hunter,  Mr.  John  Cavey, 
Mr.  John  Ardron,  Mr.  F.  Edwards,  M.P.,  Mr.  John  Munro,  Mr.  J.  E. 
Kingsbury,  Mr.  James  Taylor,  Mr.  M.  Binswanger,  Mr.  J.  T.  Crowe,  Mr. 
George  Sutton,  and  many  other  gentlemen  well  known  in  electrical  circles. 
Mr.  W.  H.  Preece,  Mr.  J.  C.  Lamb,  Mr.  J.  Staats  Forbes  (President  of  the 
Company),  and  Mr.  Albert  Anns  (the  Secretary)  were  absent  through 
illness.  In  the  absence  of  the  President,  Mr.  \V.  E.  L.  Gaine,  the  general 
manager,  occupied  the  chair,  and  was  supported  by  Lord  Balfour  of 
Burleigh  (Vice-President  .  Sir  A.  K.  Rollit,  M.P.,  Mr.  W.  A.  Smith,  Mr. 
G.  H.  Robertson,  Mr.  C.  S.  Agnew,  Mr.  Dane  Sinclair,  Mr.  A.  Calder,  Mr. 
C.  J.  Phillips,  Mr.  P.  P.  Kipping,  Mr.  T.  Fletcher,  Mr.  C.  E.  Clay,  Mr.  A. 
E.  Cotterell,  Mr.  J.  Macfee,  Mr.  C.  Moorhouse,  and  a  large  number  of  other 
members  of  the  staff,  both  London  and  provincial. 

After  the  usual  loyal  toasts,  and  during  the  Chairman's  toast  of  "  The 
National  Telephone  Company,"  an  opportunity  was  given  to  the  members 
of  the  Press  to  listen  to  a  brief  speech  by  telephone  from  Mr.  Forbes,  who 
was  at  Folkestone  recruiting  his  health.  Mr.  FORBES  pointed  out  that 
the  National  Telephone  service  might  in  some  sense  be  considered  a  part  of 
the  national  service  of  the  country,  and  that,  therefore,  a  high  standard  of 
conduct  was  expected  of  the  staff,  and  he  was  pleased  to  feel  that  these 
expectations  had  been  fully  met  in  the  past.  He  asked  for  special 
appreciation  of  the  arduous  services  of  the  lady  members  of  the  ttaff,  who 
were  more  directly  in  contact  with  the  telephoning  public  than  were  those 
whose  names  were  more  intimately  associated  with  telephone  work. — Mr. 
Forbes's  remarks  were  conveyed  to  the  gathering  by  the  Chairman,  and 
met  with  hearty  applause,  which  was  heard  and  acknowledged  by  Mr. 
Forbes. 

The  toast  of  "The  National  Telephone  Company"  was  given  by  the 
CHAIRMAN,  who,  in  the  course  of  his  remarks,  referred  to  the  develop- 
ment that  had  taken  place  during  the  past  few  years  in  exchange  work. 
With  regard  to  monopoly,  the  essence  of  the  telephone  service  was  a 
monopoly,  and,  whether  owned  by  the  State  or  by  a  company  like  the 
National,  a  monopoly  it  must  remain.  It  might  fairly  be  termed,  even 
now.  a  Slate  monopoly,  from  the  fact  that  the  National  Company  were 
licensees  of  the  Slat  i  under  Act  of  Parliament. 

Lord  BALFOUR,  in  reply  to  the  toast,  referred  to  an  experiment  in 
which  he  was  a  participator  on  the  previous  day.  Many  of  those  present 
were  aware  that  the  Post  Office  had  recently  completed  a  large  part  of  the 
important  truuk  line  betweeu  Glasgow  and  some  of  the  southern  towns 
which  would  shortly  be  completed  to  London.  By  permission  (if  the  Post 
Office,  he  had  with  Mr.  Gaine  had  an  opportunity  of  speaking  along 
this  line,  which  had  been  connected  to  his  residence  in  Scotland, 
and  he  (Lord  Balfour)  had  had  the  pleasure  of  carrying  on  a 
conversation  with  Lady  Balfour,  who  was  at  present  in  Scotland. 
Lady  Balfour  and  himself  were,  therefore,  the  firsl  two  persons  who  had 
ever  conversed  betweeu  London  and  Scotland  by  the  telephone,  a  distance 
of  al«>ui  450  miles,  and  he  was  able  to  hear  Lady  Balfour's  voice  as  clearly 
and  as  perfectly  as  he  would  have  heard  it  had  he  been  present  in  the  same 
r,.om.     Hi'  referred  with  pleasure  to  the  presence  of  many  of  the  leading 

men  of  the  Post  Office,  and   thanked  them  for  that    proof  of  their  g 1 

feeling  towards  the  tnff  of  the  National  Company.  The  closer  the  two 
bodies  were  drawn  together  the  better,  he  felt,  for  the  public  service. 
Those  who  were  responsible  for  the  management  of  the  National  Company 

were  glad  thai  a  Committee  of  the  House  of  C ions  had  been  appointed 

to  inquire  into  telepl matters.  There  was  n  greal  deal  of  misconcep- 
tion as  to  the  position  of  the  <  lompany  and  the  service  which  it  gave,  and 
I,,,  hoped  and  believed  thai  the  inquir)  no*  about  lo  be  entered  upon 
would  resull  in  removing  o  ureal   man}   ol  these  misconceptions,  and  in 

in  tructing  the  public  upon  a  mbjecl  upon  which  he  thought  thej  i ded 

il  ion. 

Mr.  DANE  SINCLAIR,  the  chiel  engineer  lo  the  Company,  pi 
,  I,,,  i  lastol  "  telephony."    Naturallj  mo  I  ol  those  present  n 
in  the  application  ol  the  telephone    i  i  »i  e  to  practical  work,  and  tin 

,,  , ,, ,i,  i,k<  ii  to  bo  pre  en  to  theii  mind  ws  \\  i  there  anything 
loo.  in  telephonj  There  wit  nol  much  new,  but  there  was  something  ; 
and  since  their  ineetini    last  yeat  there  «  i    one  p  inl  n  Inch   altho  . 

cicntifii  ill}  new,  had  been  brought  newlj  into  practice  He  referred  to 
i  he  introduction  of  whal  i    known  n    duplex  telephony,  by  which  a  double 

unvei  ati uld  be  held  in  opposite  diroi  tion   on  the    one  wire  without 

the  confidences  of  those  who  tool   ;>artin  the  vei  atiou  being  mingled. 

I   „,|   k  ri  \  I  \    , ,    ponding  to  the  toa  I  ol   "  1'olophouy,"  said  thai  Mr. 

Sinclaii      remarl      regardui     the   toleph ■   called    to   bis   memorj    the 

Centennial   Exhibition  ol   Philadelphia  in  the  year  1H76  when  0 

poke  to  him    n  the    ubjeel    i|  the  telephone,    The  question, 
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"To  be  "i  not  to  be,"  was  the  question  for  the  telephone  in  those  days, 
and  these  words  Mr.  bell  Bpoke  through  (he  tcleiilmnc  to  the  late  Emperor 
oi  Brazil,  who  was  present  on  tin'  occasion,  and  it.  took  only  a  few  years  to 
answer  thai  the  telephone  wai  "Tobe."  He  Lord  Kelvin)  had  had  the  great 
privilege,  in  connection  with  the  origiu  of  telephony,  tobe  i  harged  bj  Graham 
Bell  to  bring  all  the  points  of  the  telephone  to  this  country,  and  to  speak 
regarding  them  at  the  meeting  of  the  British  Association  at  Glasgow  in 
1876.  What  he  had  to  say  was  though!  to  he  a  wild  dream  of  the  scientific 
imagination,  and  the  public  could  not  realise  it;  l>ut  a  very  few  years 
bad  passed  when  Graham  Bell,  himself  perfecting  his  invention,  with  the 
assistance  of  Edison  and  with  the  assistance  of  their  friend  who  was 
there  to-night,  Prof.  Hughes,  began  to  do  wonders,  until  now  in  this, 
the  nineteenth  year  of  its  existence,  they  heard  of  social  conversa- 
tion taking  plac3  over  telephone  lines  between  the  south  and  the 
north.  The  telephone  had  been  worked  out  by  a  rational  company 
of  the  United  Kingdom,  and  it  was  only  such  a  Company"  who  would  do 
this  kind  of  woik,  whether  you  tall  it  a  monopoly  or  no.  The  time  for 
district  telephone  companies  was  passed,  and  the  work  of  a  telephone  was 
a  monopoly  whether  in  the  hands  of  a  Company  or  of  the  State.  Mr. 
Sinclair,  the  able  hcail  of  the  scientific  department  of  the  Com- 
pany, and  his  assistants  had  helped  to  bring  about  the  united 
action  which  had  made  the  National  Company  what  it  had  now- 
become.  Lord  Kelvin  regretted  that  Mr.  Preecc,  who  had  done  so  much 
for  long-distance  telegraphy,  was  not  able  to  be  with  them  tonight. 
Duplex  telephony,  of  which  Mr.  Sinclair  had  spoken,  was  a  very  young 
and  most  beautiful  result  of  the  working  of  the  telephone,  ami  the 
Company  were  to  be  congratulated  that  four  people  could  now  carry  on  a 
quartette  of  two  duets  along  telephone  wires,  one  speaker  and  one  hearer 
being  in  Glasgow,  and  one  speaker  and  one  hearer  in  Birmingham. 

Sir  ROBERT  HUNTER,  who  replied  to  the  toast  of  "  The  Post  Office," 
referred  to  the  immense  work  carried  out  by  that  department.  He  much 
regretted  the  absence  of  Mr.  Preece  and  of  Mr.  Lamb  through  ill  health, 
but  he  was  pleased  to  be  able  to  refer  to  the  pleas mt  relations  which 
existed  between  the  officials  of  the  National  Company  and  those  of  the 
Post  Office.  Whoever  in  the  future  had  the  management  of  the  telephones, 
they  would  have  to  supply  what  was  fast  becoming  an  absolute  necessity 
of  civilised  life. 

Sir  ALBERT  lit  iLLIT  delivered  a  powerful  speech  in  support  of  the 
action  of  the  directorate,  and  claimed  for  the  National  Company  that  it 
had  done  all  that  it  was  possible  to  do  under  prevailing  conditions.  He 
regretted  the  absence  of  their  President,  who  was  the  man  of  all  others  to 
place  the  Company's  policy  in  its  right  light  before  the  public.  They  had 
heard  of  multiplex  telegraphy,  but  this  evening  they  had  heard  something 
of  duplex  telephony,  which  was,  he  believed,  destined  in  the  near  future 
to  prove  a  great  advantage  to  the  telephone  service. 

The  toast  of  "  Our  Guests "  was  received  with  cordiality,  and  the 
remarks  of  Prof.  HUGHES  in  response,  which  form  an  interesting 
retrospect,  will  ba  found  in  another  part  of  this  issue. 

The  gathering  proved  a  most  successful  one. 


PATENT  RECORD. 


A  record  of  Applications  for  Fatcnts  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Cltartered  Inst. 
Patent  Agents,  of  70,  Chancery -lane,  W.  C. ,  from  whom  any  information  on 
the  subject  mav  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  Specifications  of  Applications  for  Patents  are  not  open  to 
public  inspection  until  after  the  acceptance  of  the  complete  specification. 
The  names  within  -parentheses  are  those  of  communicators  of  inventions,  or 
where  complete  specification  accompanii s  application  an  asterisk  is  suffixed. 

February  22,  1895. 
3,809.  J.  B.  Torres.     London.     Improvements  in  electric  and  galvanic 

batteries  and  accumulators. 
3,812.  M.  H.  Goldstone  and  J.  H.  Ward,     Manchester.     Improvements 

in  electrical  switches  or  circuit  closers. 
3,821.  J.    FlNLAYSON.     Glasgow.      A   new  form  of  alternating  current 

dynamo  electric  generator. 
3,864.  E.  A.  Si'Krrv.     London.     Improvements  in  power  gearing  and 

current-controlling   apparatus   for  electric   cars.      [Date   applied 

for  under  Patents.  &c,  Act,   1883,  Sec.    103,  July  24,  1894,  being 

date  of  application  in  United  States.]" 
3,866.  R.  \V.  H.  Newington  and  R.  Hewlett.     London.     Improvements 

in  electrical  switches. 
3,874.  A.    L.    Fife.     London.      Improvements   in   adjustable  electric 

lights. 

February  23, 1895. 
3,903.  H.    D.    FiTzrATiiii'K.     Glasgow,     An    improvement    in    eleeja-ical 

conductors.     (The  Electric  Bell  and  Resistance  Company,  United 

Sta'es.)* 
3,954.  S.  Berditschewsky  (called  Apostoloff)  and    M.   Fbeudenberg. 

London.     Improvements  in  and  relating  to  telephone  systems. 

February  25,  1895. 
4,019.  S.  M.  Eardi.f.y-'VVii.mot,  W.  T.  VV.  Thackbrat,  s.  Hoare,  and 
K.  I!.  Mackenzie,   London.  An  improvement  in  electric  apparatus 
for  ni;ine-rooni  signalling  and  like  purposes." 


4,065. 
4,085. 

4,106. 
4,111. 
4,119. 

4,120. 

4,153. 
4,160. 


4,215. 
4,245. 

4,255. 

4,257. 
4,260. 

4,303. 

4,323. 

'  4,330'. 

4,352. 

4,357. 

4,4E8. 
4,466. 

4,490. 
4,497. 
4,525. 

16,lS6.i 


4,551. 
4,557. 
4,565. 


4,576. 
4,577. 


4,593. 
4,610. 


4,623. 

4,658 
4,660. 


Improvements  in  cases  for  accumu- 


February  26,  1895. 
s.  'A.  de  Ferranti.    London.    Improvements  in  electric  tramways 

and  apparatus  connected  therewith. 
VV.  W  .  M  \niix.     Kiddei  nun  tei       V.  device,  foi     wit  I 8   the 

cunent  from  an  ini  ande  iceul  eleel  >  ic  lamp  by  a  movement  of  the 

lamp  itself,  without  its  r< ral  from  the  holder. 

A.   K.  Jones.      Princes    End.      Dynamo-electric  generators  and 

motors.* 

G.  F.  Chi  iter.  Birmingham.  Improvements  in  electric  in- 
sulators. 

('.  MeraYsHohvath.  Manchester.  Improvements  in  electric 
contact  strips. 

.1.  Emory  Meek.  Glasgow.  Electric  heaters  for  applying  artificial 
heat  to  the  human  body,  and  also  for  the  purpose  of  artificially 
heating  apartments,  cars,  fui  niture,  and  such  like." 

.1.  Y.  Johnson,  London.  Method  of,  and  apparatus  for,  insulating 
electrical  conductors.     (L.  W.  Downes,  United  States. 

II.  II.  L\ke.  London.  Improvements  in  elei  trie  transformei  •  oi 
converters.  (Thomson  Electric  Welding  Company.  United 
States.)9 

February  27,  1895. 

D.  UrQOHaRT  and  F.  Wynne.  Westminster.  Improvements  in 
electrical  furnaces,  and  in  regulating  and  working  the  same. 

11.  Herberts.     London.     Improvements  in  electricity  meters. 

G,  Laura.  London.  Improvements  in  electrical  galvanic 
bat  teries.* 

G.  Laura.  London.  A  rheotonie,  or  novel  apparatus  whereby 
a  battery  of  great  internal  resistance  is  rendered  capable  of 
generating  an  induction  current  in  coils  of  low  internal  resist- 
ance,* 

W.   P.  THOMPSON.      Liverpool.      Improvements  in.   or  c tted 

with,  electric  arc  lamps.     (W.  A.  It.  Mathieson,  German} . 

\.  Custodis.  London.  Improvements  in  electric  apparatus  for 
indicating  or  recording  at  a  distance  the  position  or  motion  of  a 
primary  mechanism.* 

February  28,  1895. 

Hugo  NoHmek.  Berlin.  Electric  signalling  arrangement  for 
locks  and  the  like. 

W.  C.  Johnson.     Londo 
lator  batteries. 

J.  Y.  Johnson.  London.  Improvements  in  electric  arc  lamps. 
(Suddeutscher  Rodrendampfkesselbau  Simonis  and  Lang,  Ger- 
many.)* 

L.  B.  Atkinson.  London.  Improvements  in  dynamo-electric 
machines  and  motors. 

R.  Bergliind.  London.  An  improved  electrical  apparatus  for 
reproducing  images  of  dis'ant  objects.* 

March  2,  1895. 

F.  A.  LaNgen.  Newcastle-on-Tyne.  Improvements  in  or  relating 
to  apparatus  for  electrically  steering  ships.* 

E.  J.  1'aterson  and  C.  W.  Hill.  London.  An  improved  arrange- 
ment "I  lenses  for  search-light  projectors. 

S.  Z.  de  Ferranti.  London.  Improvements  in  dynamo-electrical 
machines. 

O.  von  MORSTEIN.       London.      Automatic   current    permutating 

device  for  electro-magnets.* 
11.    II.    Lake.      London.     Improvements  in  electrically  operated 

stringed  musical  instruments.     (W.  S.  Reed,  United  States.) 
March  9,  1895. 

11.    Lebrun.       Loudon.       Improvements  in   electric  locomotives 

chiefly  designed  for  use  in  mines.     [Date  claimed  under  Patents 

Rule  19,  August  24,  1891.] 

March  4,  1895. 
E.  A.  Clah k.mont.     Manchester.      Electrical  cut-outs.* 
L.  C.  Puessley.     London.     Conduit  electric  railway.* 
W.  C.  Mono  in  and  E.  Franklin.     London.     Improvements  in  the 
construction    of    fences,    and    the    apparatus    for    straining    and 
tightening    the  same,   and    the   posts    and   pillars  for   the  same, 
which  improvements  are  also  applicable  to  all  hauling,  straining, 
and   tightening   purposes,  and    to    telegraph,   signal,  and   similar 
poles  or  posts. 
A.  II.   BrINTNELL.     Loudon.     Improvements  in  electric  motors. 
W.  AcKROTE  and  W.  BEST.      London.      Improvements  in  or  con- 
nected   with  apparatus    for   electrically   lighting  minor- 
lamps. 
II.  W.  Cobb.     London.    The  pen's  electric  illuminator. 

W.     ,\.     BOESE,       Liverpool.      Improvements     in     or     relating     to 

< lary  batteries  or  electric  accumula 

Manh  5.  1895. 

G.  W.  DAVEY.  Bristol.  Electrical  method  of  closing  the  air- 
exhaust    apertures    of    hermetically-sealed    canisters    and    like 

C.  Hot  t.o have.  Leeds.  Improvements  in  demagnetising 
apparatus.* 

A.  HiiiiiNs.  London,  Improvements  relating  to  the  electro- 
deposition  of  iron  on  copper  or  other  metallic  surfaces, 
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1,670.  0.  von  M  in   in..     London.     Improvements  in  electric  apparatus 
for  igniting  and   extinguishing  gas  jets  simultaneously   from  a 
distance.* 
i'..  '    II.  II.  Lake.    London,    improvements  in  telephone  and  telegrapli 

ystems.     (C.  A.  Shea  and  I'.  I'.  Raymond,  United  States. 
1,685.  F.    II.    L.    Blanken.     London.     Improvements   in   commutator 

brushes. 
1,697.  G.  A.  Lyncker   and    A.  Schropp.      London,      Improved  electrii 
signalling  apparatus  for  railv,  13  ■  . 

March  6,  1895. 
1,716.  II.  J.  Heinqe.     London.     Improvements  in  and  relating  to  phono- 
graphs   and     similar    sound-recording     and    sound-reproducing 
instruments. 
4,770.  E.  H.  P.  Humphreys.     London.     Improvements  in  apparatus  for 
measuring  electricity. 

'  March  7,  1895. 
4,851.  W.Cole.      London.      Automatic  replacement    fuse   foi    electric 

lighting. 
1.873.  I.  P.  Wiggins  and  Q.H.Wiggins.     London.     Improvements   in 
connection  with  electrical  insulating  materials." 
March  8,  1895. 
4,939.  E.  Androli.     Loudon.     Indirect  electrolysis.* 
4,941.  R.  J.  Dale.     London.     Improvements  in  pushes  for  electric  bells. 

4.979.  II.  W.  Young.     London.     Improvements  in   wall  plugs  for  elec- 

trical connections. 

4.980.  L.   B.   Atkinson.     London.      Improvements   in   dynamo-electric 

machines  and  motors. 
4,987.  J.  J.  Rathbonk  and  Tin:  "Harp"  Arc  Lamp  Syndicate  (Ltd.). 
London.     Improvements  connected  with  arc  lamps. 
March  9,  1895. 

5.003.  S.   Z.   de    Ferranti.     London.      Improvements   in  electric  con- 

densers. 

5.004.  II.  Dickinson.     Leeds.  Improvements  in  apparatus  for  regulating 

and  controlling  electrical  circuits. 
5,031.  F.  J.  Yeatman.     Reading.     Improvements  in  electricity  meters. 
5,041.  Siemens  Bros,  and  Co.  (Limited)  and  G.  S.  Grimston.    London. 

Electric  -leering  gear, 
5,053.  R.  J.  Rae.     Loudon.     Improvements  in  or  applicable  to  electric 

ate  lamps. 
5.053.  A.  Oblasser  and  C.  ThGryc.     London,     Improvements    in    and 

relating  to  electric  accumulators. 

.March  11.  1895. 
5,069.  J.  M.  Bradford.     Maine,  U.S.A.     Method  of  and  apparatus  for 

regulating  circuits. 
5,086.  H.  S.  Cowx.     Manchester.     Improved  means  for  connecting  the 

branch  wires  of  an  electric  lamp  to  the  main  conductoi     oi  foi 

other  -imilar  purpo 
5010.   F.  M.  Kass.     Glasgow.     An  improved  electric- gas-lighter.* 
5,131.  W.    B.    Robeson.      London.      Improvements   in   and   relating    to 

telephone  apparatus. 
5,137.  S.  Z.  db  Ferranti.     London.     Improvements  in  the  construction 

and  working  of  electrical  transformers. 
March  12,  1895. 

r  Tomli     on.     Bray,    improvement  in  telephone  communication. 
5,196.   II.  B,  Cox.      London,      improvements   in   thermo-electric   gene- 

5,199.  C.  Jacb  0  .     London.     Improvements  in  telephone  transmittei 

and  telephone  1 ivers. 

5,205.  C,  1.  Cologne.     Process  for  the  production   of  electrode 

plate-  for  eleel  1  ic  colle, 

1,231    F.   G.   I'.mi.v.     L Ion.      Improvements   in   or   relating   to    the 

tat  ic  re  ;ulation  ol    the  1  urrenl  cai  nine  capai  ity  oi  fusi  - 
For  eli     ric  currents. 
5,236.  H.  W.  Ravenshaw,  and   Ea  pon,    Anderson  vnd  Goolden 

London.  Improvements  in  ap] ing  electrii  motors. 

5,254.    A.    his,  hem  t/kv.       Laid. ,n.      Manufacture    of    fireproof    and 
in  I,;., 1  in  ■  c,  mpounds. 
1     .1    Reed,     London,      improvements  in  mechanism  foi 
bal  tei  s  pi  ite».     I  1  'ate  applied  foi  undei  P    en1  Let,  1883, 

s,v.  103,  Septa  late  ol  ipplii  al  ion  in  1  uiti  1 

Stale  .  I" 

M  in  h  13   1895. 
■a  .  Taylor.     Enfiel  1. 
5  113    C   W.  S.  Crawled   and  A.  Soames.     London,     [mprovements  in 
ohmmetet     ind 

i26.  W.  C  ,1  Tin    II  I  1,1:    ■     1 

I  ,011  Ion,        \n  ■ 

i,331  Di  1  ondon,  -      watt  ■ 

W.  C.  1     ti,  United 
5,336.  A.  B.  Bi        aui  I     I  I  1 

arm 

March  14 
,  . . ,    \b  Koti  n  \.    London,    1 1 

i,392    1  in     r.n   ,i  .  ,,  .-.,       1   1  1    \,  1     v,       1    CoMrANi    (i 

I  W.  II.  1  <  improvement     in   1  re  itin  1 

metallic  tape   u  led   in    the  manul 
telegraph  c  iblce  and  (.a  othei  pui  1 


5,410.  J.  A.  Ki\,.i),,v.  London,  [mprovements  in  or  relating  to  the 
means  of  protecting  electrical  conductors,  wafer  pines  and  the 
like. 

5,428.  !•'.  N.  Denison.     London.     Electrical  transmitting  thern ter. 

SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  now  be  obtained  at  the  uniform  price  of 
8d.  each. 

1893. 
21.714.  Williams.     Electrical  exchange  systems,  &c, 
22,053.  Doubledai  (Sussmann).     Secondary  batteries, 

1894. 
3,469.  Posohmann  and  Hanisch.    Dynamo-electric,  &c,  machines, 
5,508.  Muirhead.     Transmitting  signals  through  submarine  oaLlos, 
6,057.  Edmunds.     Electrical  conductors. 
6,721.  National  Telephone  Company  (Limited)  and  Edgar.     Signalling 

between  police  stations,  and  call-boxes. 
7,080.  Oulton.     Phonographs. 
7,155.  Higgins.     Electric  cut-out. 
7,165.  Clubbe  and  Southey.     Secondary  batteries. 
7,240.  Bersey.     Electrically-propelled  vehicles. 
7,801.  Kellner.     Electrolytical  apparatus. 
7,955.  Thomson.     Electric  measuring  instruments. 
7,994.  De  Pass  (Thofehrn).     Electrolytic  cell. 

8,813.  Siemens  Bros,  and  Co.  (Limited),  and  DiEsELimnsT.      Electric 
conductors. 
11,069.  Muirhead.     Submarine  telegraph  cables. 
23,970.  A.  and  .1.  M.  Anderson.     Electric  conductors. 
24,625.  1  Irctjtt.     Electric  safety  appliance  for  railroads. 
1895. 
545.  Dokman  and  Smith.     Electrical  switches. 
1,000.  Dulany  and  Shaw.     Electric  railways. 

1,088.  Siemens  Bros.  an'D  Co.  (Limited)  and  IIird.     Electric  fuses. 
1,164.  Damaskinos.     Telegraph  apparatus. 
1,544.  Lewis.     Electrical  conductors. 


COMPANIES'    MEETINGS     AND    REPORTS. 


Scarborough  Electric  Supply  Company  (Limited). 

The  annual  meeting  of  this  Company  was  held  on  Tuesday  at  the  Grand 
Hotel,  Scarborough.     Mr.  George  Alderson -Smith  presided. 

In  moving  the  adoption  of  the  report,  the  CHAIRMAN  -aid  the  report 
was  an  extremely  satisfactory  one,  considering  that  it  contained  an  account 
of  their  lirst  year's  working.  During  the  first  six  months  of  the  year  they 
lost  month  by  month,  but  during  the  last  six  they  had  not  only  cancelled 
that  loss,  but  a  profit  had  been  left,  as  shown  on  the  balance-sheet. 
Looking  at  the  capital  expenditure  for  the  past  year,  there  had  been 
an  increase  of  £5,385.  In  the  revenue  account  the  rent  of  meters  was 
only  £60,  whereas  the  cost  had  been  £960;  but  many  of  these  meters 
did  not  cane  into  use  until  the  last  quarter  of  the  year,  and,  conse- 
quently, the  rent  from  them  in  the  coming  year  would  be  materially 
increased.  They  chai  ed  rery  low  rates  for  their  meters— far  too  low  in 
the  opinion  of  some  people— but  as  be  believed  the  gas  company  were  not 

going) ike  anj  charge  in  the  future,  it  was  very  desirable  thai   thej 

should  pul  their  chai  ;e  as  low  as  possible.  The  Directors  recommendeJ 
tha  the  balan  e  hould  be  carried  forward.  Depreciation  had  not  beeu 
dcali  with  the  proper  time  to  do  so  would  be  before  they  declared  a 
dividend.  It  was  nlvi  able,  in  view  of  probable  extension,  to  seek  new 
capital,  and  he  had  no  doubt  this  could  easily  be  obtained. 

In  rcplj   to  several  shareholders,  Mr.  A.  A.  CAMPBELL  SWIXToX 

said  it  was  desirable  thai  thej  should  make  the  price  per  unit  as  low  as 

impatible  with  a   profit.     Inmost  towns  the  charge    were  7d.  and 

8d.  per  unit,  bul   al   the  present   time  the  charges  al   Scarborough  were 

;;,l  5|d.  pel    unit,  according  to  the  quantity  consumed, 

:(ll,l  5  pei  ,  n.i    1  1  were  lower  than  those 

chai   ed   bj   am   othei    companj   ol   th  11  rhere  were  79  share- 

1  he  1  lompany, 

The  re]  pted,  and  aftei    the  re  el*  tion  ol 

and  auditor,  the  pi I"1      closed  with  1  vote  of  thanks  to  the 



Eastbourne  Electric  Light  Company  (Limited). 

I  .    :  1  11    I,      The 

lace  at  the  Oil  '  :  Monday, 

The    I  ' 

Factoi  j    progress   of   the  <  lomp  urj  I    L894  the  nu 

...  1  Be.] 

12,056, 1 foi  the  yea    ol   B  ar   and  2,1  /''  ini  and 

1    nun      upplii  d    d lie   yoai  - 18     The 

hi    yeai    amounted   I  Bd,,  and   the 

,    pi ,,,!,'  led  to  the  depreciation   fund  h  •  ount 
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to  £3,331  0  9d  giving  a  gross  profit  upon  the  actual  working  of 
the  Company  ol  C2  >73  10s,  lite  idding  £295.  13s.  8.1.  from  Last 
year's  profits,  and    providing   for   all    mortgage   and  debenture   interest, 

a  balance     fi]  540   Us.  Id.  remains,  out  of  which  the  Direetoi     pi  >] i  i 

.mi  of    i'300   to    form    the    nucleus    of   a   reserve    fund 

which  in, iv  arise,  which   maj  al  o  be  applied 

the  debenture  issue.     This 

leaves  £1,240.  lis.  4d.,  and  the  Dii  p    e  that   i  dividend  at  the 

£7.   10s.   per  rent,   per  annum,   free  of  income-tax,   at 
£793.  15-..  be  de  ilared  upon  the  share  capital  of  the  (     mpany,  thi 
of  £441. 16s.  4d.  to  be  carried  forward.    The  depreciation  fund  account 
now  stands  at  £1,825. 

i  the  last  annual  meetir  |   i  circuits  have  been  extended 

to   Dpperton,  the  capital  for  which  extension  was  provided  by  the  issue 
entures,  all  of  which  were  privately  subscribed.     The  Company's 
machinery,  circuits  and  mains  are  in  excellent  condition. 

Mr.  James  Arthur  Skinner  offers  himself  for  re  election  as  Director,  as 
do  Me    re.  Hart  Brothers,  Tibbetts  and  Co.,  the  auditors. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 

[In  addition  to  the  information  given  under  this  heading,  detailed  par- 
ticulars of  mam/  of  the  Companies  whose  returns  appear  below  will 
be  found  in  "The  Electrician"  Electrical  Trades' Directory  and 
Handbook,  1895,  pages  304-332,  etc.  .(■,-.] 


L.  ALWYN    LIMITED^.— The  annual  return  of  this  Company,  made  up  to 

ber  27tli.  lias  been  filed.     Out  of  a  nominal   capita]  of  £2,000  in 

tl  shares,  1,514  have  been  taken  up,  and  500  of  these  are  considered  as 

fully  paid.     The  full  amount  has  been  called  and  paid  on   the  remaining 

1,014  shares.  .  Luis  Alwyn,  electrical  engineer,  holds  1,506  shares. 

ELECTROPHONE  (LIMITED  . -A -i  agreement  dated  February  18th, 
between  Charles  J.  Abud,  George  II.  Ashton,  II  irry  A.  Freeman,  Neville 
E.  Maltass,  Henry  I'.,  ruin's  and  Harold  S.  .1.  Booth  (the  vendors)  and 
the  Company  provides  for  the  sale  to  the  Company  of  the  business  of  the 
Electrophone  Syndicate,  carried  on  at  Pelican  House,  Gerrard-street, 
I. mi. Ion.  YV..  including  letters  patent  No.  13,057  (1090  for  "an  apparatus 
mporary  use  of  telephones  in  exchange  for  coin,"  patent  No. 
11,817  1395  for  "  improvement  in  the  means  of  distributing  telephonic 
currents  to  the  atrophones  and  other  similar  apparatus,"  and  patent  No. 
5.528(1892)  for  '"'improvements  in  coin-freed  telephonic  apparatus,"  in 
consideration  of  £14.800,  payable  £11,550  by  the  allotment  as  fully  paid 
to  Harold  S.  .1.  Booth  or  his  nominees  of  2,310  Ordinary  shares  of  £5 
each,  Nos.  1,641  to  3,450  inclusive,  and  £3,'<!50  by  the  payment  of  that 
sum  in  cash.  500  fully-paid  share-  have  been  previously  allotted.  The 
ludes  several  agreements  for  the  erection  of  the  Company's  appa- 
ratus in  the  Lyric,  Grand,  Criterion,  Olympic,  Empire,  Alhambra,  Royal, 
Prince  of  Wales,  Trafalgar-square,  and  other  theatres,  St.  Mar- 
garet's Church,  Westminster,  and  several  leading  hotels. 

ELMORE'S  PATENT  COPPER  DEPOSITING  COMPANY  .LIMITED).— The 
annual  return  of  this  Company,  made  up  to  January  11th,  has  been 
filed.  The  nominal  capital  is  £200.000.  divided  into  91,195  Ordinary  and 
8.8C5  Prefereni  e  -hue-  of  £2  each,  and  all  tic  former  and  8,560  of  the 
latter  haveheen  issued.  The  full  amount  his  been  considered  as  fully  paid 
on  23.300  Ordinary  shares.  £152.910  has  been  received  in  respect  of  calls  ; 
15  Ordinary    shares,  with  £7.  10s.  paid,  have  been  forfeited. 

ELMORE'S  WIRE  MANUFACTURING  COMPANY  (LIMITED.-  The 
annual  retui  a  of  this  Company,  made  up  to  January  11th,  has  been  filed. 
The  nominal  capital  is  £300,020,  divided  int..  133,500  Ordinary,  16,500 
'  Eerence  and  10  Founders'  shares,  all  of  £2  each,  (if  these.  67,278 
Ordinary,  15.009  Preference  and  10  Founders'  shares  have  been  subscribed 
for  and  allotted,  and  the  full  amount  per  share  called  :  1,610  Ordinary 
li  ires  have  been  forfeited,  and  £565 has  been  paid  in  respect  thereof. 

INCANDESCENT  ELECTRIC  LAMP  COMPANY  i  LIMITED).— The  annual 
return  of  this  Company,  made  up  to  December  17th,  has  been  tiled.  The 
nominal  capital  is  £25.000,  divided  int..  2,000  I  irdinarv.  and  509  Deferred 
shares  of  £10  each  ;  1,200  Ordinary  and  100  Deferred  shares  have  been 
taken  up,  and  the  latter  have  been  issued  as  fully  paid,  i  'all-  amounting 
'  i  E8.  10-.  per  share,  have  been  made  on  the  Ordinary  shares,  resulting  in 
tl.-  payment  of  £10.140. 

KENSINGTON  AND  KNIGHTSERIEGE   ELECTRIC  LIGHTING  COMPANY 
(LIMITED).— The  annual  return  of  thi-  undertaking,  made  up  to  Man  h  1-t. 
■i  filed.     The  nominal  capital  i-  £550  090.  divided  int..  50.000  Ordi- 
nary, 10,000  First  Preference,  and  10,000  Second   Preference  shai 
;  Preference,  and  2,460  of  the 

Preference,  have  been  taken  up,  and  5,000  of  the  Ordinary  shares  have 
been  issued  as  fully  paid.  The  full  amount  ha-s  been  called  on  the 
remainder,  resulting  in  the  to  oi  £112,300. 

SHEFFIELD  ELECTRIC  LIGHT  AND  POWER  COMPANY  (LIMITED).— 
A  further  .all  ..f  £1  per  share  has  been  made  on  the  nei 

I  en-,  payable  on   or  before  April  8th.     This  will  make  £2 
p  lid  on  the  £  i 

WESTMINSTER    ELECTRIC    SUPPLY   CORPORATION      LIMITED  .—The 

his  C      ioi       1.      p  to  Man  h  6th,  1.  i     been  filed. 

ninal  capital  ..f  £109,000  in  £5  shares,  Ofl.OOO  have  been   Bub 

illotti  .1.     The  mil  amount    | are  h  is  bi  en  called  ..,, 

60,000,  and  a  call  of  £2  has  been  made  on  each    ■.  ler.     The 

paid  have  realis  •.!  £315,9f6. 


CITY    NOTES. 


BIRMINGHAM  CENTRAL  TRAMWAYS  COMPANY  (LIMITED).  —  A lei 

has  been  made  by  Mr.  Justice  Stirling  confirming  the  pecial  resolution 
recently  approved  by  the  shareholders  of  this  Company  foi  the  reduction 

of  its  capital   to   1300,000. 

BRITISH  INSULATED  WIRE  COMPANY  (LIMITED. -The  ordinary 
;eneral  meeting  of  this  Company  was  held  af  the  office  of  the  Company, 
1'ie.  .t,  on  March  13ih,  Mr.  W.  Marriner  Brigg  presiding.    The  Directors, 

in  their  fourth  annual  report  and  1... lance  -hcet.  stated  that   the  amount  of 

the  net  profit,  including  the  balance  of  £363. 14s.  4d.  from  last  year,  was 

£5,751.  2s.  9.1.,  after  writing  ..il'  £3.500,  balance  of  formation  expenses, 
and  making  a  liberal  allowance  for  depreciation  of  buildings,  machinery, 

&c.  i  nil  of  thi  niii  the  I  lire,. tors  recommended  a  dividend  of 
ent.  on  the  Ordinary  hares,  absorbing  £5,067.  12s.  8.1.  (a  dividend 
of  7  per  cent,  on  the  Preference  shares  having  already  been  paid  to 
December  31st  last),  leaving  a  balance  of  £683.  10s.  1  i.  to  be  carried 
forward  to  next  year.— The  Chairman  said  that  during  the  year  the  turn- 
over of  the  Company  had  more  than  doubled,  and  (he  Company  now 
numbers  amongst  its  customers  a  large  proportion  of  the  principal  citie 
and  towns,  and  some  of  the  chief  railway  companies  in  the  kingdom.  Tie' 
report  was  adopted,  and  Mr.  T.  Snape,  M.P.,  was  elected  a  Dire.  tor. 

BRUSSELS  TRAMWAYS  COMPANY  (LIMITED).— The  report  of  the 
Directors  of  this  ('.mpany  for  1894  states  that  the  adoption  of  electric 
traction  on  several  of  their  lines  has  met  with  the  approval  of  the  public, 
and  that  the  results  obtained  are  encouraging,  and  have  induced  the 
Company  to  consider  the  question  of  adopting  electric  traction  on 
other  lines. 

CHELSEA    ELECTRICITY    SUPPLY    COMPANY    (LIMITED1.— Lett 
allotment  and  regret  in  the  recent  issue  of  4 J  per  cent,  debenture  Btock  of 
this  Company  have  been   posted.     It   is  stated  that  the  applications  were 
largely  in  excess  of  the  amount  available  for  allotment. 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  (LIMITED).— The 
traffic  returns  of  this  railway  for  the  week  ended  March  17th  were  £912, 
as  against  £926  in  the  corresponding  period  of  1894,  being  a  decrease  of 
£14.  The  total  receipts  for  the  half-year  were  £10,823,  against  £10,400 
for  the  corresponding  period  of  1894,  an  increase  of  £423. 

DIRECT  SPANISH  TELEGRAPH  COMPANY  (LIMITED).— The  Directors 

of  this  Company  have  decided  to  recommend  the  payment  of  dividends 
at  the  rate  of  10  per  cent,  per  annum  on  the  Preference  share-,  and  al  I  he 
rate  4  per  cent,  per  annum  (free  of  income  tax)  on  the  Ordinary  shares, 
for  the  half-year  ended  December  31st  last. 

EASTERN  TELEGRAPH  COMPANY  (LIMITED).— This  Company  announce 
the  payment  on  April  11th  next  of  interest  of  3s.  per  share,  less  income 
tax,  being  at  the  rate  of  6  per  cent,  per  annum,  on  the  Preference  share: 
of  the  Company  for  the  quarter  ending  March  31st.  and  the  usual  interim 
dividend  ..f  2s.  6d.  per  share  on  the  Ordinary  shares  (free  of  income  tax) 
in  respect  of  profits  for  the  quarter  ended  December  31st  last.  The 
register  of  transfers  will  be  closed  from  April  4th  to  llih  inclusive. 

ELECTRICAL  ENTERPRISE  IN  GERMANY.— A  Cjmpany  has  been 
formed  at  Dresden  with  a  capital  ..f  £100,000  to  be  called  the  Actien- 
Gesellschaft  fur  Electrische  Anlagen  und  Bahnen.  The  new  Company, 
in  which  Messrs.  Kummer  and  Co.,  of  Dresden,  are  largely  interested,  has 
been  formed  with  the  object  of  acquiring,  financing,  and  operating  electric 
lighting  stations  and  electric  tramways. 

GANZ  AND  CO.  (BUDAPEST).— The  report  of  the  managers  of  this 
Company  of  the  past  year  states  that,  although  the  value  of  the  total 
production  of  the  works  during  the  year  increased,  yet  there  was  a  falling 
off  in  the  profit  made  as  compared  with  1893.  It  is  proposed  to  paj  the 
same  dividend  of  85  florins  per  share.  The  proposal  to  convert  the  elec- 
trical engineering  branch  of  the  business  into  a  separate  company  appears 
to  have  been  dropped,  at  least  for  the  present. 

GREAT  NORTHERN  TELEGRAPH  COMPANY.— The  ordinary  general 
meeting  of  this  Company  will  be  held  in  Copenhagen  on  Saturday,  April 

20th,  at  3  p.m.,  at  the  Exchange.     The  Directors'  report  and  stal ent  oi 

accounts  will  he  presented.     From  April  Oih  the  accounts  will  I pen  to 

the  inspection  of  the  shareholders,  at  the  Company's  offices. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  tralhc  receipt-  of 
this  railway  for   the  week    ended  the  17th  iust.  amounted  to  £975.     The 

amount  in  the  corresponding  week  last  year  was  £707. 

ROYAL  ELECTRIC  COMPANY  OF  MONTREAL.— Coupons  of  the  Four 
and  a-Half  p.r  Cent.  Debenture  Loan  of  £120,000  in  this  Company,  due 
April  1st,  win  be  paid  by  the  Bank  of  Montreal.  Abchurch-lane,  London. 

STOCK  EXCHANGE  NOTICES.  Application  has  been  made  to  the  Stock 
Exchange  Committee  to  appoint  a  special  settling  .lay  for  the  10,000 
Ordinary   and  10,000    I  ires    ol   the  Count]    oi    London  and 

Brush  Provincial    Electric   Lighting  Company    Limit 
tation  in  lie.  Official    List   of  the  30,000  Ordinary  and  10,000  Preference 
shares. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— This 
Company's  traffic  receipts  for  the  week  ended  March  15th,  after  deducting 
17  per  cent,  of  the gro  ile  to  il.e  London  Platino-Brazilian 

Telegraph  C pany    I.;:  i   £3,605. 

WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY  (LIMITED  .      The 

traffic  receipts  ,,r  this  C panj    Eoi    the  two   weeks  ended    March  15l.h 

1  ired  with  £2,827  for  the  corresponding  period  of  last 

year. 
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COMPANIES' 


SHARE        LIST. 


£1,012.8S0 

£2,993,660 

£2,903,560 

£184,500 

130,000 

£75,000 

10,000,000 

16,000 

6,000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70,000 

£1,297,837 

£102,100 

260,000 

£320.000 

£62,700 

£95,100 

£300,000 

£200,000 

180,227 

180,042 

150,000 

£190,000 

17,000 

37,548 

£100,000 

£100,000 

11,839 

3,381 

16,609 

£249,900 

30,000 

£150,000 

88,321 

34,563 

4,669 

£80,000 

64,242 

33,129 

33,129 

£171,900 

£214,800 

$1,211,000 

£166,900 


44,000 
224,850 
171,504 
484,597 
15,000 
15,000 
119,234 
1,000,000 
68,000 
£146,733 


40,000 

40,000 

£10ii,ii0) 

19,900 

£:io,oik> 

£57,400 

8,322 

15,00(1 

10,000 

46,000 

111,00(1 
49,900 
£150,000 
6,462 
l  1,8  0 
20,000 
69,900 


90,000 
•ii  ,i»iii 
£126;000 
20  000 
12,189 
J  0 

I  1,846 
81,196 
20,000 
60,000 
£200,000 
i  1,995 

18,000 

20,000 

H,098 
£63  70 
£30,000 


Stock 
Stock 
Stock 
li  10 
£10 
£100 
(100 


Last 
Divi- 
dend. 


£10 

Stork 

£10 


14  0 

28  0 
6/0 


8/0 
10% 
1/8 
10% 

MX 


6% 
12  6 
6/0 
6% 
*% 
4/0 
25/0 
6/0 


10/0 
25  d. 


2/6 

si% 

1/0 
6% 


£030,000 

Stock 

-.1) 

)■  .  i  10 

Stork 

37,600 

£10 

6,296 

10 

126,000 

Stock 

6  : 

■'1 


U" 

•'  \ 
'■■■ 


TELECRAPHS. 

Anglo- American    . 

Do.      Preferred 

Do.       Deferred    

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer) — 
Brazilian  Submarine  

Do.      6  percent.  Bonds  (2nd  Series,  1906)  .... 

Commercial  Cable  Capital  Stock    xtl 

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      i\%  Debentures  of  £50  each 

Diiect  United  States  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    

Do.      5  per  Cent.  Debentuies,  1899 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

'      Do.      5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900..., 
Eastern  and  S.  African  5  p.  Cent.  Mor.  Deb.,  1900 
'      Do.      i%  Mortgage  Debentures,  1909  (regd.)  . 

'      Do.      4%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1883  issue 

Indo-European  

London  Platino- Brazilian     

Do.      6  per  Cent   Debentures   

Pacific  Europeau  Tel.4%  Guar. Debs. "Red"  1942 

Reuters  

'Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

i      Do.      5  per  Cent.  Debentures  (red.) 

West  CoastofAmerica 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

1      Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred 

1      Do.      6  per  Cent.  Debs.,  Series  "A  "  1910    .. 

1      Do.      6%  Mort.  Debs.,  Series  "B"  1910 

'Western  Union  7X  1st  Mort.  (Building)  Bonds 

*      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid)  

Consolidated  Telephone  Const.  &  Maintenance    . 

Oriental  Telephone  and  Electric  (fully  paid) 

National 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      eZ  Cumulative  2nd  I'ref.  (fully  paid). . . 

Do.      6%  Non-Cumulative  3rd  Pref 

Do.       Debenture  Stock,  i%%  (red.)  

United  River  Plate 

Do.      5  per  Cent.  Debenture  Stock  (red.) 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    ... 

Do.      6%  Cumulative  Pief.  (fully  paid)   

Do.      5%  Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      6  per  Cent.  Debentures,  1900 

Hon  e-to  House  Electric  

Kensington  &  Knightsbridge  El.  Light  (fully paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply 

Metropolitan  Blectric  Supply  (fully  paid)  

II      Debs 

Notting  Hill  Electric      

St.  .lames  and  Ball  Mall 

Do.      7  per  (cut.  Preference 

Westminster  Electric  Supply  ((idly  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 

Brush  Electri  :al  Engineering 

Do.     6  percent    Pref,  Son  Cumulative 

Do       i)  i"  t  Cent.  Debentures 

Cr pi  .ii  and  Co.,  7  per  Cent.  Cumulative  Pref. 

Bdl   ..i  ind  Swan  United  

Bl     trl     indi ral  Invest.  Ordinary  (£1  paid) . 


Do. 


i'ref. 


paid) 


Blue 

Bowler  vT« 

i .  Blubber,  Gutta  Perch  i,~Ai   .  Wort 

Do.      ii  perO  nl    Del  •  nturei   i  BO 
Ind  i DaUoi  'i  I 'i te  ' Irdlnary 

Do.      8  per  Cent    Preference  

Ham  heater  Ed  m  I  i       p  dd) 


I  ad  Maintenance 

Bond  

|  '"(  U  '"  ii  ' Iln  .iii'!      paid) 

Do.      Pi '  fen  w  e  (full;  paid  I.. 

,.  '  "     i    Ordinary 

Do  Proference 


RAILWAYS  ano  TRAMWAYS. 


Perpolu 


i.ii  'i i  Di  'i  head  ':  dlway  . . . . 

Do.    G     Prefi  I 

Do.    4%  Debenture   


Previous 

Week's  price, 

Mar.  13. 


161 

171 


2 

1(1} 


Bl 

! 


Price 

Wednesday, 

Mar.  20. 


78J 
61 


161 
171 


i 
10} 


121 

7-'i 
61 


121        121 


107 
109 

115% 
10i 
L6J 
221 

107 
64 


i'i 

6} 


75 

10} 

ISO 

73 


81 
181 


Rate  per 

Cent. 
Yielded. 


£  s.  d. 

4  14     2 

5  0     S 


5  2  0 
4     9     6 

4  12     1 

5  14     4 

3  16    2 

4  8  11 

5  0  0 
4     4  11 

6  0  0 
3  IS  9 
3    7    7 


4  14  4 

4   14  4 

3  13  7 

3  10  4 

4  3  1 
3  11  3 

3  16  7 

4  13  6 
4  12  7 


4  16  9 

4  10  2 

7  io  4 

6     6  8 

6     0  0 

4  11  1 


5  14   10 

6  14  10 
5  IS  11 
5  16    6 


1  15  8 
3  17  6 
3  13     0 


6  6  7 
5  I  1 
3  17     7 


Dividend  Doe. 


Jan.,  Apr  ,  July,  Oct 


January  and  Tuly  . . 
Mar.,  June,  Oct.,  Dec. 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October  . 


Jan.,  Apr.,  July,  Oct. 


May  and  November 
February  &  August 
Jan.,  Apr.,  July,  Oct. 
February  A  August 
January  and  July 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

Match  &  September 

April  and  October 

January  and  July 
March  &  September 
January  and  July 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 
Yearly        ... 
June  and  December 


January  and  July  _ 


June  and  Dec  mber 


January  aud  July 


June  and  December 


March  .t  September 

January  and  July   . 


February  A  August 
March.v  September 

ii.  ''■'"'  er  and  Tune 

March  ami  .lulv...„ 
January  and  July  . 


May  and  November 
May  and  NoTembQl 

January  and  Inly  .. 


Business  Done 
During  Week 
Ending  Mar.  -jo. 


6) 
12J 


16,'s 
179 
125J 


16j 
10  | 


1231 


161 
1051 


13} 
165 


10] 

""I 


In  calculating  the  yield  on  this  security,  allowance  has  boon  made  for  acorued  Interest,  but  nor  (or  redemption, 
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NOTES. 


The  first  evidence  tendered  before  the  Telephone  Com- 
mittee was  that  of  Mr.  J.  ('.  Lamb.  The'  violent  oscillations 
of  policy  experienced  by  the  Tost  Office  are  at  once  evidi  qi 
of  the  desire  of  that  Department  to  put  the  best  face  it  could 
on  the  bad  business  brought  about  by  the  arrival  on  the  scene 
of  that  pestilent  little  infant  prodigy  of  Graham  Bell's,  and 
of  the  inability  of  the  Department  to  decide  what  was  the  best 
face  to  put  on.  In  1881  the  order  of  the  day  was  "one 
licensee  one  town."  In  1884  it  was  "  the  whole  country  to 
every  licensee."  In  1892  it  became  "  one  country  one  com- 
pany," with  a  benevolent  Post  Office  presiding  to  see  fair 
play.  The  only  question  now*  of  interest  to  the  public  is,  'What 
will  be  the  policy  in  the  year  of  grace  1912 '? 


On  another  page  will  be  found  Major  Cardew's  Report  on 
the  Southward  1 '.ridge  explosion  of  February  1st.  As  to  the 
forts  ct  origo  malorwn,  the  Inspector  "  can  confidently  asserl  " 
tbat  it  bad  no  connection  with  the  electric  light.  He  is 
inclined  to  accept  the  dropped-match  hypothesis,  but  never- 
puts  forward  one  of  his  own,  to  wit,  "  a  spark  struck 
by  a  horse's  foot  or  a  wheel  close  to  the  gulley  grating,  out  of 
which  the  gas  was  issuing  freely."  In  Major  Cardew's  opinion 
the  Southwark  Bridge  accident  gives  more  serious  cause  for 
anxiety  than  that  which  occurred  a  little  while  previously  in 
Cannon-street,  owing  to  the  proof  it  afforded  of  th 
distance  a  series  ol  <  cplosionsrnay  travel,  and  the  object  lesson 
it  gave  of  the  insufficiency  of  any  ordinary  system  of  ventila- 
tion, unless  it  be  accompanied  by  mea  sures  tending  to  render 
ixes  and  conduits  gas-tight.  A  i  the  In  ipector  pertinently 
points  out,  the  very  thorough  ventilation  of  the  culvert  did 
not  prevent  it  from  being  the  loem  of  a  serious  explosion  when 
as  found  free  access  to  it.  The  Report  concludes  with 
a  reiteration  of  the  recommendations  made  in  connection  with 
the  Cannon-street  explosion,  plus  a  more  or  less  new  one. 


The  City  of  London  Electric  Lighting  Company  is  some- 
wli  it  avert  I  ■.  rated  for  Inn  in"  done  vi  cj  Little  in  th  di 
of  carrying  out  these  recommendations;  hut  its  reluctance 
to  adapl  the  Inspector's  remedies  wholesale  is,  it  would 
amply  justified.  The  experience  he  gained  by  the  Southwark 
Bridge  mishap  causes  the  Inspector  "to  put  the  filling  up  of 
Ma-  bo  ■     ■!,,    mo  •     impl    and  c<  rl  rin  method  of 


preventing  danger  of  explosion,"  to  insist  on  thorough  plug- 
ging of  the  pipes  at  each  street  box,  and  to  relegate  mere 
ventilation  to  a  very  distant  realm.  If  a  radical  alteration  of 
policy  is  to  be  brought  about  by  every  fresh  explosion,  a 
company  may  we'll  be  excused  from  expending  in  hot  haste 
its  shareholders'  money  the  very  moment  a  new  Board  of 
Trade  ukase  is  issued.  Had  the  City  Company  hurriedly 
carried  out  the  Inspector's  recommendations  about  thorough 
ventilation  contained  iu  his  Cannon-street  Report,  would  the 
Board  of  Trade  have  provided  the  money  for  abolishing  the 
ventilators  and  buying  the  "  incombustible  material  "  now 
ordered  ?  The  fact  is  we  are  all,  the  Board  of  Trade  included, 
daily  gaining  experience,  and  under  the  circumstances  it  is 
too  much  to  expect  a  big  company  to  commit  itself  hastily  to 
an  expensive  remedial  policy,  be  the  urgency  "for  doing 
something  "  what  it  may. 


In  another  column  will  be  found  a  brief  description  of  the 
latest  development  of  Prof.  Swing's  charming  molecular 
magnet  model.  When  the  Ewing  theory  was  first  given  to 
the  world  at  the  Leeds  meeting  of  the  British  Association,  it 
era  :  shrewdly  objected  by  Mr.  Swinburne  that,  if  the  theory 
were  correct,  a  dynamo  armature  should  exhibit  very  little,  if 
any,  hysteresis.  Rarely  has  the  captious  critic  better  justified 
his  existence.  The  theorists  straightway  set  to  work  to 
experiment,  and  at  the  last  meeting  of  the  British  Asso- 
ciation at  Oxford,  Mr.  F.  G.  Baily  described  some  pretty 
experiments,  prosing  the  validity  both  of  Mr.  Swinburne's 
objection  and  the  Ewing  theory.  And  now,  at  a  recent 
meeting  of  the  Cavendish  Physical  Society,  Prof.  Ewing 
put  a  model,  illustrating  Mr.  Bwi.y's  experiments,  through 
its  paces.  But  this  is  not  all.  The  model  shows  that  in  a 
moderately  strong  magnetic  field  the  magnet  groupings  break 
up  exceedingly  spasmodically,  and  consequently  the  turning 
effort  required  is  equally  spasmodically  varied,  and  may 
indeed,  sometimes  actually  become  temporarily  negative. 
Now  about  two  years  ago  Prof.  Ewing  and  Mr.  Wilberforce 
were  engaged  on  some  experiments  with  a  view  of  determining 
the  forces  required  to  keep  an  iron  cylinder  slowly  turning 
about  its  axis  in  a  magnetic  fa-Id,  and  were  much  disconcerted 
by  the  ludden  and  then  inexplicable  changes  of  resistance  to 
motion.     To  compL        I  tin  of  evidence,  we  only  want 

i    to   th   fields  employed  both  by  Mr.  Baily  and 

Ewing.  When  we  talk  of  armature  hysteresis  disappear- 
ing in  si field     i  I   b ilected  that  the  field  in 

many  a  dynai  is  20)000  si 
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An  obliging  scientific  man  arranges  to  die  on  Saturday  or 
Sunday,  thus  allowing  ample  time  for  the  preparation  of  his 
obituary  for  the  technical  journals  ;  important  scientific  dis- 
coveries ought,  on  the  other  hand,  to  be  announced  on 
Wednesdays  or  Thursdays,  in  order  that  technical  journals 
may  be  among  the  first  to  present  an  accurate  account 
to  the  public.  This  we  were  able  to  do  in  the  case  of 
argon.  Had  the  news  of  the  discovery  of  helium  in  clevite 
not  leaked  out  via  Paris  into  the  daily  papers,  much 
confusion  would  have  been  saved.  Frof.  Ramsay  has  been 
examining  all  possible  sources  of  nitrogen  to  discover  whether 
argon  is  found  associated  with  it  in  any  other  case  but  that 
of  the  atmosphere.  He  turned  his  attention  to  a  rare  mineral 
called  clevite,  which  was  supposed  to  yield  nitrogen.  He 
announced  on  Wednesday  last,  at  the  anniversary  meeting  of 
the  Chemical  Society,  that  when  clevite  is  treated  with  sul- 
phuric acid  a  gas  is  given  off,  but  it  is  not  nitrogen.  Spectro- 
scopic examination  shows  a  bright  yellow  band  resembling  that 
of  sodium,  but  not  resolvable  and  of  a  different  wave  length. 
The  band  has  been  definitely  identified  by  Prof.  Crookes  with 
that  of  helium,  a  hitherto  hypothetical  element  observed  in 
the  sun's  corona,  but  never  before  handled  by  man.  A  trace 
of  argon  and  nitrogen  accompanied  the  helium,  but  until 
something  more  is  known  of  its  chemical  properties  it  cannot 
be  separated  from  argon.  The  news  was  telegraphed  to  the 
Academie  des  Sciences,  and  quickly  came  back  to  our  daily 
papers.  Whether  the  aurora  borealis  was  confused  in  the 
telegram  with  the  corona,  or  what  grounds  there  are  for 
supposing  that  helium  is  a  constituent  of  argon,  and,  therefore, 
of  the  atmosphere,  remains  to  be  learned.  We  strongly 
suspect  that  journalistic  "expansion"  of  the  too  brief 
message  will  be  found  to  account  for  the  long  dissertations 
which  have  already  appeared  on  the  subject. 


One  of  the  difficulties  experienced  in  connection  with  the 
building  up  of  "  Harveyised  "  or  other  forms  of  case-hardened 
armour  plates  occurs  in  drilling  and  tapping  holes.  To  form 
ing  skin,  the  degree  of  carburising  of  the 
outi  i-  surfaci  oi  the  plate  mu  •  be  i  great  thai  i  utting  tools 
are  unable  to  bore  through  it :  and  it  is  n  lot  allj 

anneal  or  "let  down"  the  plate  in  order  that  the  drilling 
may  be  done.  \n  electrical  process  for  locally  annealing 
armour  plates  for  this  purpose  is  described  by  Prof. 
Elihu  Thomson  in    an    article  which  we    reprint   this  week. 

It    consists    in    the    heating    and    v<  i  *.    gradual    i Ling    oJ 

portii i    ill     plafc  .    I'       pro]  i  rlj  din  cted    electric   cur- 

n  ni     pa    i  d  through  tho  e    pari 

taed.     The  apparatus  is  worked  on  thi     ame  pi 
' '"'  i    i  on  fcrui  ted  n<  arlj  in  th  a  as  the  well-known 

I :  i   welding   plant.     The  pro         bo 

l"  i  n  tried  in  the  i  .8.  \a-  > .  and  appoar    to  hi 
'[|  !  Chi        in  lie  no  doubt  aboul   the  Buit- 

rould   i .    if  any 

have  I-  en  carrie  I  oul  I  whether  this 

local   le  ating  of  ai  lot  liable  I 

Hut   mi,  i  n .  |  ind*ii  ■   faulti   which  may 

iub  i  |     i  |  i   .,    ..  ii,,    ,.,,,, 


Magnetic  Maps. — The  Paris  Geographical  Society  has 
awarded  M.  Moureaux  a  gold  medal  for  his  magnetic  map  of 
France. 

"  Labour  Saving  "  Apparatus  as  an  Instrument  of  Educa- 
tion.— We  regret  that  owing  to  illness  Prof.  Ayrton  has  been 
unable  to  contribute  a  final  letter  on  this  subject. 

Northern  Society  of  Electrical  Engineers. — This  Society, 
which  was  founded  on  December  20,  1893,  with  a  membership 
of  80,  now  numbers  122  members  and  3  associates. 

The  Force  of  Alliteration. — A  writer  in  Engineering,  dis- 
cussing Tyndall's  experiments  on  sensitive  flames  and  jets, 
says  that  "  not  only  special  words,  but  every  word,  and 
every  syllable  of  a  stanza  of  Spenser,  tumbles  a  really  sensitive 
smoke-jet  into  confusion." 

Newport. — It  is  stated  that  the  tests  of  the  small  day-load 
plant  at  the  Newport  (Mon.)  electric  supply  station  have 
proved  satisfactory.  This  plant  comprises  a  semi-portable  type 
of  steam  engine  of  50  ii.r.,  driving  a  small  alternator  by  a  belt, 
and  is  designed  for  about  800  lamps. 

The  St.  Fancras  Mains. — The  statement  which  has  been 
recently  made,  that  in  future  the  laying  of  bare  copper  strip  in 
culverts  would  be  discontinued  in  the  St.  Paueras  district,  and 
armoured  cables  and  "  naked  wires  in  cast-iron  pipes  ''  substi- 
tuted, is,  we  are  informed,  not  correct. 

Cable  Interruptions  and  Repairs  : 

Date  of  Interruption.  Pate  of  Repair. 

Martinique— Paramaribo  Feb.  21,  1895.  Mar.  21,  1895. 

Latakia— Cyprus Nov.  27, 1894.  — 

Cadiz—  Teneriffe Feb.  23,  1895.  — 

St.  Loui. — Noronha    Mar.  12,  1895. 

Liquefaction  of  Hydrogen. — Our  readers  will  be  interested 
to  learn  that  Prof.  Olszewski,  of  Cracow,  has  succeeded  in 
liquefying  hydrogen.  He  finds  that  its  critical  point,  as 
measured  with  a  platinum  resistance  thermometer,  is  -  233°C, 
and  its  boiling  point  at  atmospheric  pressure  is  -  234°C. 

Quite  Fair. — An  American  contemporary  states  that  recently 
a  court  in  New  Yoik  decided  that  money  dropped  upon  the 
floor  of  a  street  car,  although  by  falling  between  the  slats  of 
the  wooden  mat  it  had  become  entirely  hidden,  was  a  lawful 
tender  of  fare,  which  the  conductor  must  not  only  accept,  but 
supply  the  required  change. 

Lock-to-Lock  Electrical  Communication. — The  Engineer 
states  that  a  committee  of  the  Thames  Conservators  have 
resolved  to  consider  a  suggestion  that  the  locks  of  the  Thames 
valley  should  be  connected  either  by  telephone  or  telegraph. 
The  suggestion  is,  of  course,  chiefly  designed  to  meet  the  need 
for  promptly  dealing  with  storm  water. 

American  Power  Station  Burnei  Down. — The  electric 
power  house  of  the  Chicago  and  North  Shore  Electric  Railway, 
at  Edgewater,  lias  been  burned  down.  The  dynamos  and 
most  of  the  motor  cars  were  destroyed.  The  offices  of  the 
Company  were  also  located  in  the  building.  The  loss  is 
estimated  at   630.000. 

A  Narrow  Gauge  Railway. — Sir  George  Newnes's  scheme  for 
constructing  a  railway,  with  a  gauge  of  2ft.,  between  I.ynton 
and  Birnstaple,  has  been  passed  by  a  committee  of  the  House 
oi  Lords,  whii  h  threw  oul  an  alternative  scheme,  of  which  the 
principal  supporter  was  Earl  Fortescue,  for  constructing  an 
ordinary  gauge  line  from  Filleigh  to  LvntOD. 

Search  Lights  for  the  English  Channel.  The  Guildhall 
Bittery  site  and  buildings,  for  many  years  occupied  by  the 
head  quarter  staff  ol  the  S  iuth  Eastern  District,  is  shortly  to 
be  vacated,  and  the  stall'  offices  removed  to  more  convenient 
h  is  proposed  to  utilise  the  site  for  an  electric  light 
station  to  enable  the  Channel  round  about  I'  iver  to  be  under 
tho  observation  of  search  lights. 

Electricity  in  Mining.  The  application  of  eleotrioity  to 
mining  purposes  eontinues  (-ays  Mr.  Etobson,  the  Inspector  for 
South  Wales)  in  make  Bti  .  especially  as  a  means 

of  tran  iwer,  and  there   Beems  no  reason  to  doubt 

that,  with  due  care  in  the  erection  of  plant  and  especially  in 
illation  ol  t  ity  will  afford  a  large  measure 

ol  safety,  while  within  certain  limits  its  use  will  be  found 
. ,  onomic  il 
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The  Electric  Lighting  of  Port  Adelaide. — We  learn  from 
Australia  that  the  proposal  to  light  the  Port  Adelaide  River  by 
electricity,  and  to  provide  for  "  leading  lights,"  seems  likely  to 
be  realised.  The  river  has  recently  been  deepened,  and  the 
proposal  to  adopt  electric  lighting  would  enable  vessels  to 
navigate  the  river  both  night  and  day.  It  is  stated  that  the 
■Government  has  decided  to  carry  out  the  scheme,  and  that 
instructions  have  been  given  for  the  preparation  of  the 
necessary  specifications. 

The  Electric  Motor  in  Post  Office  Work. — A  writer  in  the 
Electrical  Engineer  of  New  York  describes  an  interesting 
application  of  electric  motors  to  Post  Office  work.  At  the 
Los  Angeles  Post  Office  a  ^-h  f.  Crocker-Wheeler  motor  works 
the  post-marking  machine  through  which  the  letters  delivered 
from  the  office  are  passed.  The  letters  are  post-marked  at  the 
rate  of  600  per  minute,  and  the  contrast  between  the  old  hand 
work  and  that  given  by  the  motor  is  striking.  Since  June  last 
6,000,000  letters  have  gone  through  the  machine. 

The  Indo-Chinese  Line. — The  Secretary  of  State  for  India 
received  the  following  telegram  from  the  Viceroy  on  the  21st 
inst  : — "Junction  of  Chinese  and  Burmese  telegraph  lines 
effected  March  16th  last,  one  and  a-half  months  earlier  than  latest 
date  fixed.  This  result  due  to  successful  efforts  made  by 
Telegraph  Department  to  effect  connection  as  quickly  as  pos- 
sible, and  to  promptitude  with  which  Chinese  officers  have 
responded  to  those  efforts.  We  trust  that  establishment  of 
telegraphic  communication  through  India  to  China  by  this 
route  will  tend  to  promote  friendly  relations  of  Great  Britain 
and  China,  and  that  it  will  prove  of  commercial  advantage  to 
both  countries." 

Electrical  Power  Transmission  in  Austria. — An  electric 
power  transmission  plant  has  recently  been  put  down  at  the 
Ziegler  mine  of  the  Blattnitz  Stone  Coal  Company  at  Niirschau, 
near  Pilsen,  this  being  the  first  plant  of  the  kind  in  the  district. 
The  plant,  which  has  been  put  down  by  Messrs.  Siemens  and 
Halske,  of  Vienna,  comprises  a  120-h.p.  engine,  a  large  con- 
tinuous-current dynamo  for  power  transmission  purposes,  and 
a  smaller  one  for  lighting  purposes.  The  electrical  energy  is 
conducted  down  the  shaft,  where  it  is  made  to  operate  two 
windlasses,  the  winding  gear,  a  large  ventilator,  two  portable 
pumps,  a  cable  tramway  about  500  metres  long,  and  a  large 
pumping  engine. 

Electrical  Patents  in  the  United  States. — According  to  the 
tabulated  statement  included  in  the  annual  report  of  the 
United  States  Commissioner  of  Patents,  there  were  22,145 
patents  issued  during  1S94  that  were  classified  by  the  depart- 
ment as  electrical.  In  the  opinion  of  the  Western  Electrician, 
"  no  better  evidence  could  be  desired  of  the  growing  importance 
of  the  electrical  industry  than  this  excellent  showing  in  the 
report  of  the  Patent  Commissioner."  In  England,  only  some 
1,200  electrical  patents  were  applied  for  in  1894,  so  that,  judged 
by  the  proposed  patent  office  test,  the  electrical  industry  is  20 
times  as  important  a  business  in  the  United  States  as  it  is  in 
England — an  arithmetical  deduction  not  likely  to  be  admitted 
by  anyone  but  an  incurable  statistician. 

Argon. — M.  Berthelot  has  communicated  to  the  Academie 
des  Sciences  the  fuller  details  which  he  promised  concerning 
his  experiments  upon  argon.  The  action  of  the  silent  dis- 
charge upon  a  mixture  of  argon  and  benzene  vapour  is,  he 
states,  accompanied  by  a  feeble  violet  luminosity  visible  in  the 
dark.  In  one  experiment  he  found  that  a  fluorescent  substance 
was  produced,  which  developed  a  magnificent  greenish  light 
and  a  peculiar  spectrum.  M.  Berthelot  has  effected  the 
combination  of  83  per  cent,  of  the  argon  under  experiment. 
As  to  the  products,  he  is  able  to  say  that  they  resemble 
those  produced  when  nitrogen  mixed  with  benzene  is  sub- 
mitted to  the  silent  discharge.  That  is  to  say,  they  consist 
of  a  yellow  resinous  matter  condensed  on  the  surface  of  the 
glass  tubes  employed. 

The  Cost  of  Storage  Plant. — In  the  course  of  the  discussion 
on  one  of  the  Papers  at  the  recent  Cleveland  Convention,  Mr. 
('.  I..  Edgar,  of  the  Boston  Illuminating  Company,  said  that 
his  Company  had  been  operating  for  the  past  year  one  of  the 
largest  storage  battery  plants  in  the  world.  This  battery, 
which  was  procured  in  Germany,  is  guaranteed  for  10  years, 


and  maintained  in  condition  by  the  makers  at  6  per  cent,  on 
the  cost  of  the  cells,  which  is  about  -1  per  cent,  on  the  cost  of 
the  installation.  The  Company  is  saving  10  per  cent,  on  its 
coal  bill  through  the  employment  of  the  storage  battery,  which 
cost  about  £10  per  horse-power  to  put  in,  or  only  one-half  as 
much  per  horse-power  as  the  present  steam  plant.  The  battery 
is  only  in  service  during  li  hours  at  each  discharge,  taking 
care  of  the  maximum  load.  The  total  investment  in  the 
station,  with  half  batteries  and  half  steam,  is  only  three- 
fourths  of  what  it  would  be  with  all  steam. 

The  "Empire  "  Economic  Steam  Producer. — Since  the  pub- 
lication of  the  article  on  "  Cheap  Fuel  "  in  our  issue  of  March 
1st,  we  have  had  an  opportunity  of  judging  more  fully  of  the 
merits  of  the  "Empire"  Economic  Steam  Producer,  to  which 
reference  was  made  in  that  article.  We  are  able  to  confirm 
our  former  statement  that  this  plant  has  been  tried  with 
success  at  several  important  works  ;  indeed,  we  find  that  it 
has  been  at  work  at  some  of  these  places  for  many  months. 
We  are  assured  that  there  is  no  trouble  in  dealing  with  the 
clinker,  but  that  the  construction  of  the  perforated  grate  is 
such  that  much  of  the  heat  of  the  clinker  is  imparted  to  the 
blast  of  air  which  is  forced  through  the  perforations.  The 
draught  is  one  of  only  moderate  force,  and  it  is  so  uniformly 
distributed  over  the  grate  that  little  or  no  dust  is  carried  over 
into  the  flues. 

Electric  Power  in  Gem  Cutting. — A  writer  in  the  Electrical 
Engineer  of  New  York  states  that  in  Los  Angeles,  in  a  jewellery 
store,  a  3-h.p.  motor  is  used  in  the  cutting  of  precious  stones. 
The  machine  worked  by  the  motor  is  a  new  invention,  and  is 
the  only  one  of  the  kind  in  the  country.  In  the  old  method 
of  cutting,  the  stone  was  centred  on  the  end  of  a  stick  or  piece 
of  brass,  and  held  by  the  end  on  the  grinding  lap.  In  the 
electrically-driven  machine  the  stone  is  held  by  a  quadrant, 
which  is  adjusted  by  a  set  screw  to  its  required  position  on  the 
lap.  As  many  as  60  stones  can  be  cut  at  one  time,  and  the 
method  of  adjustment  is  so  accurate  that  in  no  case  would 
there  be  the  slightest  possibility  of  overgrinding,  even  if  an 
attendant  were  to  leave  the  machine,  to  look  after  other  duties. 
This  enables  the  cutting  to  be  done  with  certainty  and 
minuteness.  The  quadrants  are  all  indexed  to  cut  any  style 
of  stone. 

Useful  Approximate  Units. — In  our  leading  article  this 
week,  two  approximate  electrical  units  are  mentioned,  and  it 
may  interest  some  of  our  readers  to  know  how  far  these 
approximations  differ  from  the  truth.  The  ohm  is  uncom- 
monly close  to  the  resistance  of  a  pure  copper  wire  10  mils  in 
diameter  and  lOin.  long.  It  is  only  about  0'54  per  cent. 
greater  than  this  ;  that  is  to  say,  if  constructed  of  99£  per 
cent,  conductivity  copper,  the  wire  would  be  different  from  the 
legal  ohm  by  only  a  negligible  quantity.  The  temperature  at 
which  this  holds  true  is  15-5°C.  or  60°F.  A  volt  is  given  in 
the  leading  article  as  being  approximately  equal  to  seven- 
tenths  of  the  electromotive  force  of  a  standard  Clark  cell. 
This  is  not  so  near  the  mark  as  the  approximate  ohm,  being  as 
much  as  about  U9  per  cent,  too  large.  In  this  connection  it 
may  be  interesting  to  know  that  687  standard  cells  will  givp 
closely  1,000  volts. 

Gas  Engines  in  the  United  Kingdom. — In  a  recent  article 
in  the  Safety  Valve,  Mr.  Dugald  Clerk  estimates  that  in  the 
United  Kingdom  alone  upwards  of  20,000  engines  of  the  com- 
pression type  are  now  in  operation.  By  far  the  greater  number 
of  these  are  constructed  on  the  well-known  "  Octo  "  cycle,  and 
use  ordinary  coal-gas.  Of  these  engines  the  sizes  vary  from 
2-man  up  to  about  40  i.ii.r.  ;  the  majority,  however,  being 
under  20  i.h.p.  At  such  powers,  gas-engines  using  illu- 
minating coal-gas  compete  favourably  with  steam  engines, 
notwithstanding  the  expensive  nature  of  the  fuel.  Many 
■I  h.p.  gas  engines,  for  example,  operate  a  considerable 
establishment  for  60  hours  per  week  on  a  total  expenditure 
of  10s.  for  gas  and  all  other  expenses.  Even  for  powers  as 
high  as  40  [.H.P.,  coal-gas  competes  advantageously  with  steam, 
especially  when  the  load  is  variable.  The  introduction  of 
Dowson  gas,  however,  has  widened  the  limits  of  competition; 
and  at  the  present  time  gas  engines  of  200  i.u.r.  are  at  work, 
consuming  less  than  lib.  of  solid  fuel  per  indicated  horse-power 
per  hour. 
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Rotation  of  a  Magnet  and  its  Field. — There  are,  we  expect 
very  few  electrical  students  who  have  not  tried  to  discover  in 
what  way  the  rotation  of  a  magnet  on  its  axis  affects  its  field. 
Herr  E.  Lecher,  in  the  Wiener  Bcrichte,  gives  an  account  of  an 
experiment  he  has  performed  to  test  whether,  when  a  magnet 
turns  about  its  magnetic  axis,  the  lines  of  force  remain  at  rest 
or  turn  with  the  magnet.  A  magnet  is  divided  by  an  equatorial 
plane  into  two  parts,  which  can  turn  independently.  Under 
these  circumstances  it  is  possible,  by  means  of  suitable  contact 
brushes,  to  obtain  from  the  two  extremities  of  the  magnet  an 
induced  current  of  such  a  magnitude  as  cannot  be  explained 
by  the  cutting  of  the  rotating  lines  of  force  by  the  extremely 
short  brushes  employed.  These  currents  can  be  explained  if 
we  suppose,  as  did  Faraday  at  one  time,  that  a  rotating  magnet 
cuts  its  own  lines  of  force  which  remain  fixed  in  space.  On  the 
other  hand,  it  is  difficult  to  imagine  how  the  lines  of  force  can 
remain  fixed  when  the  whole  magnet  is  turned,  especially  if 
the  magnet  is  a  flat  bar  or  other  non-circular  shape. 

Electric  Traction  in  Europe. — The  following  is  a  summary 
of  an  electric  traction  table  recently  published  by  U Industrie 
Electrigue . — 

In  operation .     In  progress. 

Countries.  Length  Power  No.  of         Length 

in  km.  in  kw.       motorcars.      in  km. 

Germany 36617  5.264 

England  68-80  3,443 

ria 44-90  1.639 

Belgium  21'70  1.130 

Bosnia  —     — 

Spain    14-00  210 

France 96'26  3,610  152 


Italy....  ...  18-85 

Sweden  and  Norway  ...  6'50 

a.1  — 

ii    5'43 

Russia      10-00 

Servia  10-00 

San  erland 37'40 


870 
146 

140 

540 

150 

1.008 


652  ... 

...  94-59 

125  ... 

...  34-20 

129  ... 

...  3-75 

48  ... 

— 

— 

...  5-60 

12  .. 

..  — 

152  .. 

...  46-00 

33  .. 

..  22  80 

Totals  70001  18,150  1,236  21248 

Obstruction  of  Electric  Cars  in  Washington. — An  under- 
taker in  Washington,  Bays  the  Street  Railway  Gazette,  was 
recently  charged  with  seriously  obstructing  the  cars  of  the 
Columbia  Railroad  Company.  Commenting  on  the  law,  Judge 
Kimball  said  that  ample  provision  was  made  for  funerals,  and 
there  was  no  reason  why  they  should  interfere  with  the  move- 
ments of  street  cars.  Funerals  crossing  car  tracks  and  street 
crossings  had  the  right  of  way,  and  vehicles  were  not  permitted 
to  pass  through  them,  but  when  funerals  and  street  cars  were 
going  tl  ;    Ction   the  cars  had  the  right  of  way,  and 

were  not  to  be  obstructed  in  any  manner,  except  as  provided 
by  law.  The  defendant  demonstrated  to  the  satisfaction  of  the 
Court  that  he  bad  not  been  responsible  for  the  obstruction  of 
the  cars  in  the  particular  case  covered  by  the  charge,  as  he 
did  not  have  supervision  of  the  carriages.  The  Court  warned 
him  of  the  d  i  the  practice,  and  said  that  had  lie  been 

shown  tn  be  responsible  a  fine  would  have  been  imposed. 

The  Bate  Refrigerator  Oase.— Judging  possibly  from  tin- 
great  interest  aroused  in  electrical  circles  in  America  by  this 
;  i      .  E  n'li    readers  may  be  under  the  impression 

that  the  patent   involved  is  actually  an  electrical  one.     The 

facts  are  as  follows  :   A  patent  was  applied   I n    February  1, 

L876,  by  oni    John   J.  Ba  patent    (No.    197,31  1 1  was 

issued  mi  November  20,  1877.  Between  the  date  of  applica 
tion  and  th<  E  Ca      lian  patent  was  applied    for 

and  granted  an  it  is  thi  Canadian  patent  which  afforded  an 
opportunity  to  the  Supreme  Court  for  a  definite  decision  upon 
t  In  imp  ther,  in  limiting  t  he  life  of  an 

American    patent     bj    a    similar    foreign    paten 
obtained,  the  dati    i  i    the  American  patent,  or 

t  be  dat     oi  bould  1  at.      Il 

will  be  ii  He  in'"  '■  "ii '   dei  i  led  that   an  American 

patent   need  i  fr I  be  date  of  issue, 

The   Bati    !  Lei  pat  lated  to  the  enveloping  of 

I  ortation  in  broua  or 

to  the  action  of  » 
coutin 
aotii  m  be  ]  '■■  II  Telephone  »  lom] 

decision    in    the    hope   that    the   result    would 


favourably    affect   certain    telephone   patents   held  by    them, 
notably  that  on  the  Hunnings  telephone  transmitter. 

Rejected  Contributions. — It  is  always  a  difficult  task  to 
decline  an  unsuitable  contribution  at  once  firmly  and  politely. 
As  usual,  however,  the  thing  has  been  done  in  China  these 
thousands  of  years.  We  are  given  to  understand  that  the 
following  is  the  regulation  Chinese  form  of  reply  uuder  these 
painful  conditions  : — "  Illustrious  Brother  of  the  Sun  and  Moon 
— Behold  thy  servant  prostrate  before  thy  feet.  I  kowtow  to 
thee,  and  beg  that  of  thy  graciousness  thou  mayst  grant 
that  I  may  speak  and  live.  Thy  honoured  manuscript 
has  deigned  to  cast  the  light  of  its  august  countenance 
upon  us.  With  raptures  we  have  perused  it.  By  the 
bones  of  my  ancestors,  never  have  I  encountered  such  wit, 
such  pathos,  such  lofty  thought.  With  fear  and  trembling  I 
return  the  writing.  Were  I  to  publish  the  treasure  you  sent 
me,  the  Emperor  would  order  that  it,  should  be  made  the 
standard,  and  that  none  be  published  except  such  as  equalled 
it.  Knowing  literature  as  I  do,  and  that  it  would  be  im- 
possible in  ten  thousand  years  to  equal  what  you  have  done, 
I  send  your  writing  back.  Teu  thousand  times  I  crave  your 
pardon.  Behold,  my  head  is  at  your  feet.  Do  what  you  will. 
Your  servant's  servant. — The  Editor." 

The  Rowland  "  Immersed  "  Electrostatic  Voltmeter. — Prof. 
Henry  A.  Rowland  has  designed  an  electrostatic  voltmeter 
immersed  in  a  fluid.  Prof.  Rowland  finds  it  works  admirably,  a 
rough  one  having  been  in  use  in  his  laboratory  for  over  a  year. 
The  great  electrostatic  force  which  is  developed,  together  with 
the  perfect  damping,  make  it  a  very  practical  instrument 
adapted  to  rough  usage.  The  form  which  Prof.  Rowland  finds 
best,  says  the  Electrical  Engineer  of  New  York,  is  that  where 
only  the  quadrants  are  immersed  and  the  pointer  is  free  in  the 
air.  The  liquid  then  comes  up  only  to  the  axis  of  suspension. 
In  one  case,  in  using  1,000  volts  on  the  voltmeter,  a  contact 
occurred  under  the  liquid.  The  liquid  was  not  disturbed  in 
the  slightest  degree,  but  about  a  yard  of  connecting  wire  out- 
side the  instrument  was  deflagrated  with  a  loud  report.  The 
instrument  itself  was  not  injured  in  any  manner.  The  constant 
of  the  instrument  remains  unaltered  with  time,  provided  the 
same  fluid  be  used.  Fluids  cau  now  be  obtained  with  specific 
inductive  capacities  up  to  30  or  more,  but  they  are  generally 
poor  insulators  and  have  or  her  defects.  In  ordinary  oil  the 
spaces  can  be  so  much  smaller  than  in  air  that  the  forces  are 
immensely  greater,  while  good  insulation  is  maintained.  The 
instrument  can  be  made  very  large  and  can  be  used  as  au 
engine-room  indicator. 

Fire  Statistics  in  New  York. — "  The  statistics  of  fires  in 
New  York  for  1S94,"  says  the  Electrical  Engineer  of  that  city, 
"  are  of  more  than  ordinary  interest,  as  they  show  that  in  spite 
of  adverse  circumstances  the  losses  by  electricity  are  greatly 
on  the  decline.  The  fires  for  the  year  1894  from  the  various 
causes  were  as  follows: — 

Kerosine  "il 347 

230 

Uati  lie         273 

48 

General 2,150 

The  number  of  general  fires  includes  all  fire  alarms,  a  certain 
number  of  which  are  false  alarms,  but  as  they  are  recorded  as 
fires  in  the  official  reports,  the  number  is,  therefore,  stated  as 
2,150.  A.  comparison  with  the  report  of  all  tires  from  tin- 
above  causes,  from  ISSSto  IS'.i.'i  inclusive,  shows  an  increase 
from  all  causes,  elect  ri.-it  \  as  well  as  the  others.  But  if  a 
comparison    he  made   as  to   the   relative   loss   by   tires   from 

electricity,  and  those  cau-cd  I'V  kerosene  oil  or  gas,  an  entirely 

it    aspect   is   placed    upon    the   matter  from    thai    winch 

a  casual  glance  at   statistical  figures  alone  would  indicate,       Kor 

instance,  the  number  of  fires  for  the  year  1894,  caused  by 
electricity,  with  the  exception  of  the  central  station  tire  of  thi 
United  Eleotrio  Light  and  Tower  Company,  did  not  inour  a 
money  loss  or  waste  ol  ]  iQO  whereas  the  monej  loss  or  waste 
from  kerosene  oil  Brea  alone,  it  is  safe  to  state,  amounted  to 
over  a  million  dollars 

Boiler  Explosion  at  Denver  Power  Station.  The  Electrical 
Engineer,  of  New  York,  Btates  that  on  Wednesday,  Januarj 
30th,  i  be  Grand-M  enue 
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station  of  the  Denver  Tramway  Company,  causing  the  death 
of  two  employes,  the  injury  of  a  number  of  others,  and  the 
wrecking  of  the  entire  plant.  The  direct  cause  of  the  explosion 
is  still  undetermined.  The  boilers,  12  in  number,  were  of  the 
horizontal  tubular  type,  125  n.r.  each,  built  by  the  Variety 
Iron  Works,  of  Cleveland,  and  were  provided  with  Murphy 
Stokers.  The  boilers,  it  is  said,  were  all  directly  connected, 
and  the  explosion  of  one  was  followed  by  that  of  the  others  in 
succession.  The  electrical  equipment  of  the  station  consisted 
of  12  Thomson-Houston  SO-h.p.  and  two  400-h.p.  generators. 
The  circuits  fed  from  this  station  have  been  connected  with  the 
other  power  stations  of  the  Denver  Tramway  Company,  and 
traffic  was  only  temporarily  interrupted.  In  the  emergency 
the  superintendent  of  the  station  resorted  to  a  very  novel 
expedient.  A  60-ton  steam  locomotive  was  brought  upon  the 
site  of  the  ruins,  and  its  boiler  connected  to  two  high-speed 
engines  of  150  h.p.  each,  running  four  62-kilowatt  generators. 
In  this  way  the  cars  were  kept  running  until  more  substantial 
arrangements  could  be  carried  out,  and  the  ingenuity  of  the 
plan  speaks  well  for  the  resourcefulness  of  the  staff.  The 
damage  due  to  the  explosion  is  estimated  at  £20,000. 

Electric  Towage  on  Canals. — Engineering  states  that  the 
towage  of  canal  barges  by  eleotricity  has  proved  most  successful 
on  the  summit  level  of  the  Canal  de  Bourgogne.  This  portion 
of  the  waterway  is  about  3|  miles  long,  and  is  partly  in  a  deep 
cutting  and  partly  in  tunnel.  To  reduce  construction  expenses 
the  caual  was  made  as  narrow  as  possible,  and  a  towpath  dispensed 
with,  the  haulage  being  effected  on  the  submerged  chain  principle, 
a  steam  tug  hauling  on  to  this  chain  and  draggingthebarges  after 
it.  M.  Galliot  conceived  the  idea  of  replacing  the  steam  tug  by  an 
electric  one,  since,  ample  water  power  being  available,  the  working 
expenses  could  be  materially  reduced,  and,  moreover,  the 
atmosphere  in  the  tunnels  would  also  benefit  considerably.  A 
generating  house  has  been  fixed  at  each  end  of  the  upper  reach, 
where  a  fall  of  from  23ft.  to  20ft.  is  available.  The  amount 
of  water  available  is  on  the  one  side  about  7  cubic  feet  a 
second,  and  on  the  other  about  11.  The  dynamos  at  the  two 
stations,  though  3f  miles  apart,  are  coupled  in  series  with 
each  other.  There  are  thus  three  mains  laid  alongside  the 
upper  reach,  viz.,  the  one  connecting  the  two  dynamos,  and 
the  positive  and  negative  mains  from  which  the  tow-boat 
takes  its  supply.  These  mains  are  suspended  on  rubber 
insulators  from  the  tunnel  roof,  and  in  the  cuttiug  from  sus- 
pender wires  spanning  the  canal.  Trolley  arms  of  the  usual 
type  are  used  for  picking  up  the  current  from  these  mains. 
The  tug  motor  is  of  19  h.p.,  and  runs  at  90J  revolutions 
per  minute,  driving  the  hauling  pulley  by  means  of  a  belt  and 
spur  gearing.  During  the  passage  through  the  tunnel  the 
current  is  also  used  for  lighting  the  boat,  as  also  during  night 
work  on  the  open  portion  of  the  reach.  The  cost  of  the  plant 
was  £5,100,  the  odd  £400  being  for  a  set  of  accumulators 
which  have  never  been  used.  The  saving  is  stated  to  be  about 
£160  per  annum,  which  does  not  appear  to  be  a  high  return 
on  the  outlay,  but  it  is  stated  that  the  plant  is  less  trouble  to 
work  than  the  steam  tugs,  and  the  speed  attained  is  somewhat 
greater. 

Electrical  Haulage  in  Collieries. — At  the  meeting  of  the 
Institution  of  Civil  Engineers  on  March  5th,  Mr.  Robert 
Robertson  read  a  Paper  on  "  Electrical  Haulage  at  Earnock 
Colliery,"  The  arrangements  of  the  shafts  and  the  capacities 
of  the  cage  and  coal-hutches  were  such  that  the  daily  output 
amounted  to  1,200  tons.  The  electrical  generating  plant 
comprised  a  dynamo  for  supplying  power  to  the  electrical 
hauliug-engines,  capable,  at  a  speed  of  620  revolutions  per 
minute,  of  an  output  of  100  amperes  at  490  volts.  It  was 
driven  from  a  shaft  coupled  direct  to  two  single-acting 
Westinghouse  engines.  The  conductors  were  placed  in  iron 
pipes  in  the  shaft  and  supported  upon  insulators  in  the 
workings.  The  two  electrical  hauling  engines  were  next 
described.  The  motor  of  the  engine  in  the  Ell  coal  seam, 
when  running  at  a  speed  of  770  revolutions  per  minute, 
developed  35  h.p.  with  a  current  of  76  amperes  at  a  pressure  of 
400  volts.  It  was  geared,  through  an  intermediate  shaft,  to 
two  pulleys  with  Hard  clips,  each  provided  with  a  friction- 
clutch  and  brake,  by  which  the  cables  were  driven  at  a  speed 


of  three  miles  per  hour.  Tho  two  cables  were  of  stranded 
steel  wire  |in.  in  diameter,  and,  after  passing  over  balance- 
wheels  placed  in  recesses  near  the  engines,  operated  circuits 
of  2,160  yards  and  1,020  yards  in  length  respectively.  The 
cables  were  supported  at  intervals  of  about  30ft.  along  the 
roads  by  rollers  4^in.  in  diameter;  and  at  the  corners  were 
passed  over  wheels  5ft.  in  diameter,  mounted  upon  vertical 
axes  below  the  level  of  the  rails.  The  gradients  were  so 
arranged  at  the  corners  that  the  trains  of  trucks  could  there 
travel  without  aid  from  the  ropes.  In  the  Main  coal  seam 
a  cable  operated  similarly  a  circuit  1,580  yards  in  length. 
The  efficiency  of  the  plant  as  compared  with  the  horse- 
traction,  which  it  had  replaced,  was  then  considered.  The 
electrical  haulage  system  in  the  Ell  coal  seam  was  capable 
of  a  daily  output  of  400  tons.  The  daily  output  by  horse- 
traction  had  been  180  tons,  and  to  increase  this  to  400  tons, 
30  or  40  horses  would  have  been  required,  a  number  which 
could  not  have  been  employed  in  the  available  space  without 
confusion.  The  daily  output  of  the  electrical  haulage  system 
in  the  Main  coal  seam,  which  was  not  yet  working  at  its  full 
capacity,  was  between  150  and  200  tons.  The  yearly  working 
expenses  of  the  two  systems  were  compared  upon  the  results 
of  one  and  a-half  year's  working,  and  were  found  to  be  £4,130 
and  £1,990  by  horse-traction  and  by  electrical  haulage 
respectively,  showing  that  an  annual  saving  of  £2,140  had 
been  effected  by  the  latter.  The  total  cost  of  the  electrical 
installation  had  been  £3,500. 

An  Electrical  Drawbridge. — The  new  bridge  that  spans  the 
South  Branch  of  the  Chicago  river  is,  says  the  Western  Elec- 
trician, of  exceptional  interest  to  engineers.  It  is  a  rolling  lift 
bridge,  and  is  wholly  dependent  on  electric  power  for  opera- 
tion, being  equipped  with  200  h.p.  in  motors.  A  rolling  lift 
bridge  is  a  drawbridge  consisting  of  two  halves,  which  are  rolled 
back  and  tilted  up  on  either  shore  abutment  when  it  is  neces- 
sary to  open  for  a  passing  vessel.  This  is  accomplished  by  a 
train  of  gearing  actuated  by  four  electric  motors,  two  on  each 
side,  the  machinery  for  each  half  being  in  duplicate.  In  each 
pier  were  formed  three  pockets,  each  to  receive  one  of  the  tail 
girders  of  the  movable  portion  of  the  bridge  when  revolved  into 
the  vertical  position.  To  remove  the  seepage  from  these  pockets 
an  electric  pump  was  placed  in  a  sump,  one  on  each  side  of  the 
river.  Directly  upon  the  masonry  of  each  pier  were  placed 
three  very  heavy  castings,  each  of  which  forms  the  bearing  for 
one  segmental  girder.  The  machinery  and  motors  are  two 
50-h.p.  ironclad  Westinghouse  motors  on  each  side  of  the 
river,  hung  on  the  same  shaft,  and  wired  to  operate  in  unison 
or  separately.  Current  at  500  volts  for  these  motors  is  brought 
from  the  Market-street  station  of  the  Chicago  Edison  Company 
by  underground  cables  leading  up  to  the  west  side  of  the  bridge, 
where  they  enter  a  junction  box.  From  this  box  two  cables  go 
to  the  operator's  house,  and  there  connect  with  the  controlling 
system  for  that  side,  and  three  submarine  cables — for  it  was 
deemed  wise  to  lay  one  reserve  cable  for  erne;  gencie — cross  the 
river  in  a  treuch  5ft.  below  the  bed  of  the  stream,  and  are 
brought  up  to  a  similar  house  on  the  east  side.  Westiughouse 
controllers,  of  the  street  car  type,  are  used.  On  each  end  of 
the  motor  shaft  is  an  automatic  brake  wheel.  The  brakes  on 
these  wheels  are  actuated  by  compressed  air,  the  compressors 
being  operated  by  an  eccentric  on  the  end  of  the  motor  shaft. 
If  at  any  time  during  the  motion  of  the  bridge  the  current  is 
cut  off,  these  brakes  are  automatically  applied.  In  addition  to 
these  brakes  there  is  an  emergency  brake,  intended  to  be  used 
only  in  case  of  an  accident.  As  the  lamps  in  the  signal  are  on 
the  same  circuit  as  those  in  the  house,  the  operator  is  instantly 
notified  of  a  breakage.  This  system  makes  the  use  of  the 
electric  light  safe  for  signalling  purposes.  A  lOin.  electric 
gong  attached  to  the  signal  stand  takes  the  place  of  the  old 
form  of  bell  used  on  swing  bri  Igi  s  for  announcing  to  drivers 
and  pedestrians  that  draw  is  about  to  be  made.  In  order  that 
the  two  operators  may  be  able  to  communicate  with  each  other 
— for  when  both  sides  of  the  bridge  are  up  they  are  isolated — 
a  telephone  with  bell  is  placed  in  each  house  to  the  operator's 
right,  connection  being  made  by  a  lead-covered  cable  laid  in 
the  bottom  of  the  river.  The  total  cost  of  the  bridge,  including 
the  approaches,  the  electric  equipment,  and  cables  to  the  power 
house,  was  £33,940. 
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§  251.  We  have  hitherto  usually  supposed  that  the  potential 
at  the  beginning  of  the  cable  is  produced  by  an  impressed 
force  there,  and  the  potential  and  current  anywhere  have 
been  derived  from  it.  We  may,  however,  regard  the  matter 
differently ;  as,  given  V0,  find  C0  (and  V  and  C) ;  or,  given  C0, 
find  V0  (and  V  and  C) ;  in  all  cases  on  the  understanding 
that  the  state  of  the  cable  depends  entirely  upon  the  state  at 
the  origin  due  to  a  cause  acting  there.  This  dependence  upon 
the  state  at  the  origin  implies  that  V  and  C  are  initially  zero 
except  at  the  origin,  and  that  the  cable  is  not  subjected  to 
impressed  force  or  allowed  to  receive  electrification  anywhere 
else.  The  state  at  the  origin  need  not,  however,  be  due  to  an 
impressed  force  there,  but  may  result  (for  instance)  from  its 
connection  with  a  continuation  of  the  cable  on  the  other  side 
of  the  origin,  this  continuation  being  initially  charged.  Thus, 
the  case  of  a  steady  impressed  voltage  e  between  line  and 
earth  at  the  origin  may  be  imitated  by  having  the  whole 
of  the  imagined  continuation  on  the  negative  side  initially 
charged  to  the  uniform  potential  2c,  and  allowing  it  to 
discharge  freely  into  the  cable  on  the  positive  side.  For  the 
assumed  distribution  is  equivalent  to  the  combination  of  two 
distributions,  one  expressed  by  V  =  c  constant  all  over,  and 
therefore  not  subject  to  change,  whilst  the  other  consists  of 
V  =  e  on  the  negative  and  V  =  -  e  on  the  positive  side  of  the 
origin,  with  a  node  between  them  at  the  origin  itself.  So  the 
potential  at  the  origin  will  be  made  permanently  equal  to  e, 
and  the  current  is  uncontrolled  save  by  its  natural  connection 
with  the  potential,  therefore  the  result  on  the  positive  side 
must  be  the  same  as  that  due  to  e  considered  as  an  impressed 
force  acting  at  the  origin  between  the  fine  and  earth. 

But  suppose  it  is  the  current  at  the  origin  that  is  controlled 
and  led  through  a  sequence  of  values.  Then  we  may  find  the 
potential  that  results  there  and  elsewhere.  Thus,  we  have  in 
general 

V0  =  (R/3)C0  (26) 

at  the  origin.  So,  by  taking  C0  conveniently,  we  can  imme- 
diately find  V„.  If,  for  example,  C0  is  proportional  to  ql, 
that  is,  to  t-h,  the  q  in  the  denominator  of  (26)  is  cancelled, 
and  Vn  comes  out  constant.  We  found  before  that  Vn  con- 
stant  made  C0  vary  as  t-h.  So  now  we  solve  the  inverse 
problem  ;  that  is,  if  C0  is  zero  before  t  =  0,  and  is  then  made 
to  vary  as  t~i,  the  potential  V0  will  be  suddenly  raised  to  and 
be  maintained  at  a  constant  value.  Furthermore,  since  C 
and  V  are  derived  from  C0  and  V0  by  the  operator  c~QX,  we  see 
that  tin  state  of  things  everywhere  is  determined  as  well  by 
the  condition  ('  ac  t~h  as  by  the  other  condition  V0  =  constant. 
They  are  equivalent  under  the  circumstances  mentioned. 

Again,  suppose  C0  varies  as  >/l.     Then  C0 is  impulsive,  as 
seen,  so  that  we  may  call  it  pQ,  where  Q  is  constant, 
the  charge    in   the   impulse.     The  Vn  that  results  is 
therefore 

'->  <%)'«■&■ 

1  in    i    i.l - .  i   inn  (.t  tin.  problem  In  ginning  ,  2  19,  equal  ton 

(14)  to  (16),  which  was,  given  V0  varying  as  t   K  to  find  C0. 

i     inn  i;ih\  impul  live, I    ero  later. 
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venience,  as  in/(jo)^(p)]     4>(j  Bui 

II.  ol    Mi.   II. 

i  heory."     All  i  esei  wd. 


I  do  not  assert  the  universal  validity  of  this  obviously  sug- 
gested  transformation.  It  has,  however,  a  very  wide  appli- 
cation, and  transforms  functions  in  a  remarkable  manner. 
Reservations  should  be  learnt  by  experience.  The  present 
example  is,  of  course,  elementary. 

Observe  that  the  current  due  to  impressed  e  when  it  is 
made  impulsive  is  got  by  writing  /;/'  for  e,  f  being  the  time- 
total  of  e.  This  process  is  general.  If  we  have  worked  out 
the  solution  arising  from  a  steady  impressed  force,  or  a  steady 
source,  we  obtain  that  for  a  momentary  force  or  source  by 
differentiating  the  former  solution  to  the  time,  and  substituting 
the  strength  of  the  impulse  for  the  intensity  of  the  former 
force  or  source.  Or,  in  another  form,  if  C  =  Ye  is  the  primary 
operational  solution,  giving  C  in  turns  of  any  e  through  the 
operator  Y,  then  C  =  Ypf  is  the  operational  solution  wdien  e  is 
impulsive  of  total  /',  the  moment  of  time  of  the  impulse  being 
*  =  0. 

It  is  generally  better  to  work  out  a  solution  due  to  e  constant 
than  that  due  to  an  impulse,  because  the  former  leads,  as 
above,  to  the  latter  by  a  simple  differentiation,  whereas  there 
might  be  some  trouble  in  rising  from  the  developed  impulsive 
solution  by  integration  to  that  for  a  steady  force.  But,  know- 
ing the  developed  impulsive  solution,  either  directly,  or  by 
derivation  from  the  other,  the  solution  for  a  continued  force 
varying  anyhow  with  the  time  is  at  once  expressible  by  a 
definite  integral,  because  the  continued  force  may  be  regarded 
as  consisting  of  an  infinite  series  of  successive  infinitesimal 
impulses.  The  definite  integral,  however,  is  of  little  use  unless 
the  integration  can  be  readily  effected  in  the  case  of  the  special 
function  of  the  time  that  e  is  chosen  to  be.  Moreover,  it  is 
not  uncommon  for  the  result  of  the  integration  to  be  obtain- 
able more  easily  directly  from  the  operational  solution  itself. 
The  simply  periodic  solution  is  an  obvious  example,  and  others 
may  be  given. 

g  252.  Returning  to  the  mutual  dependence  of  C  and  V  and 
the  inversion  of  operators,  let  C0  be  made  constant.  That  is, 
there  is  to  be  no  current  before,  and  a  steady  current  after 
t  =  0,  at  the  origin.  Clearly  this  would  be  impossible  were 
it  not  for  the  permittance  of  the  cable,  which  allows  of  any 
amount  of  electrification  being  sent  in,  practical  limitations 
arising  from  the  finite  strength  of  the  dielectric  being  nowhere 
in  a  theoretical  discussion.  Of  course  the  potential  rises 
infinitely,  if  sufficient  time  be  allowed.  The  potential  at  the 
origin  is 

v-=(|),c-=20-Q*  <so> 

by  using  the  known  value  ofp     1. 

Inversely,  we  may  put  it  thus : — Given  that  there  is  an 
impressed  force  at  the  origin  between  line  and  earth  varying 
as  '  .  what  is  the  resulting  current?  The  answer  is,  the 
current  is  steady.  This  contrasts  well  with  the  case  of  a 
steady  , ,  which  leads  to  zero  final  current,  though  it  is 
initially  infinite,  varying  intermediately  as  t-h.  For  in  our 
present  ease  we  gei  a  steady  current  from  the  first  moment  by 
an  i  rising  from  /.ero  to  infinity  according  to  t' . 

As  a  typical  example,  it  is  worth  while   algebrising  fully 

the  solution    when  the  current  at  the  origin  is  steady.     From 

C  =  c     <   .  (81) 

tli. a  C  follows  the  same  lnw  as  was  worked  out  for  V 

due  to  steady  e,  as  was   exempli  lied  in  Fig.  1.     Those  curves 

now  show   imu   C  distributes  itself  in  the  cable.     Prom  there 

nrrent  anywhere  save  at  the  origin,  where 

ii  is  C0,  thi  i  ended  to  is  a  constant  current 

everyw  here.     Thi  formul  e,  it  is  unnei  i 

to  repeatit.     Thi  i  (31)  is  full]  explioit  and 

Hi.i.  i  tandable. 

\    regard    V,  we  have  to  develop 

\      l;       I  (82) 

1 1,  i.   reject,  as  in  previous  caai  ran  ]  owei     !i   ..  and 

V         i:  «        -i  .    h      .  C0,  (88) 

ii  here  the  bi  rm  invoh  ii  power  of  x  oome 

in  in  ill.  pn  i  .hi  whu  h  is  nidi ipendi  nt  of  q; 
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that  is,  it  would  express  the  final  steady  state  were  such  a 
state  possible,  which  is  obviously  not  the  case  in  the  present 
problem.  There  is  nothing  new  in  the  way  of  operations  in 
equation  (88).     Written  fully,  it  is  the  same  as 

V=-RxC0+(l  +  K^'+<KS7'%  ...)  (|)52C0,     (84) 

which  only  requires  the  complete  differentiations  to  be  effected 
to  give  the  full  development,  namely, 

C0  \SttJ  \  3[2    5[3    7(4  J 

where  y-  =  RSz-/-i.t,  as  before.  This  formula  shows  the 
infinitely  great  ultimate  increase  of  V,  and  how  it  spreads 
into  the  cable.  As  a  check,  obtain  the  current  by  differentia- 
tion to  .'■.     We  get 

":;+  t  -  vL+      I 

3  5^  7|_3  '  "  j 
Comparing  with  (10),  we  confirm  the  previous  statement  about 
the  law  followed  by  C  now  being  the  same  as  that  followed  by 
V  when  e  is  steady. 

If,  on  the  other  hand,  we  should  start  with  the  last  formula 
for  C,  and  attempt  to  obtain  that  for  V  by  integration  with 
respect  to  as,  there  might  be  some  difficulty  initially.  The 
indefinite  integral  is  the  formula  (35)  without  the  term 
independent  of  x.     Now 

V=f°R(Var,  (37) 

so  to  get  the  missing  term  (that  involving  ti  )  we  require  to 
evaluate  a  series  for  an  infinite  value  of  the  argument,  which 
is  inconvenient.     But  instead  of  that  we  may  note  that 


C     i      2  f       i 


(35) 


(36) 


-/; 


RC'lx, 


(38) 

so  by  this  formula  we  get  what  we  want  from  the  value  of 
V  at  the  origin,  which  is  already  known.  That  is,  it  is  known 
by  the  operational  method  ;  otherwise  it  would  have  to  be 
specially  obtained.  The  operational  method  usually  avoids 
auxiliary  evaluations  of  this  kind,  as  we  may  see  by  the  way  (35) 
was  got.  The  work  is  done  automatically,  as  it  were,  and  V  is 
made  to  vanish  at  x  =  co  for  any  t,  and  also  when  ( =  0  at  any  x. 
Fig.  1  serving  to  show  how  the  current  spreads,  the  new 
formula  (35)  requires  calculating  to  show  how  the  charge 
spreads.  Without  making  a  fresh  table  fully,  like  that  for 
the  "error  function,"  the  following  special  results  which  I 
have  calculated  may  be  quite  sufficient  to  allow  the  reader  to 
draw  the  curves  roughly,  should  he  care  to  do  so.  Write  (35) 
in  the  form 

(38a) 


V  =/2EAi 

c„    \  s  /  ** 


z=-y\  2  + 


(38b) 


where 

Then  :  is  a  function  of  the  former  ,y'2=RSr74£,  and  the 
values  of  c  corresponding  to  some  of  those  of  if  are  as 
follows  : — 


(!) 


y" 

0 

TS 

J 

i 

J 

1 

14 

0-798 

0-528 

0-394 

0-281 

0166 

0071 

0-034 

Since  y  varies  with  x  as  well  as  with  t,  the  last  equation  and 
the  numbers  in  the  table  will  allow  the  form  of  the  V  curve 
to  be  traced  for  a  series  of  values  of  the  time.  But  this  case 
of  steady  impressed  current  is  by  no  means  so  important  as 
that  of  steady  impressed  potential,  although  interesting  and 
instructive  enough  in  its  way. 

§  253.  We  have  already  considered  the  cases  of  an  impulsive 
V0  and  an  impulsive  C0.  Those  impulses  were  simple.  But 
we  may  also  have  multiple  impulses,  to  understand  which  it 
is  best  to  take  a  special  case.     We  know  that 

C  =  e^C0  (89) 

expresses  the  current  due  to  0„  arbitrary  at  the  origin,  or  to 
a  source  of  strength  2C0  at  the  origin  when  it  is  free  to  spread 
both  ways  equally,  as  if  an  auxiliary  wire  supplied  electrifica- 


tion to  the  middle  point  of  a  doubl}  infinite  cable  without 
earth  connection.     Also,  if  C0  is  impulsive,  sav  pQ,  then 

C  =  <  (10) 

as  before  examined,  §  250,  equations  (23),  (25).  Now,  if  this 
impulse  be  followed  at  time  St  later,  by  the  impulse  pQ, 
the  negative  of  the  former,  it  will  nearly  undo  the  effect  of 
the  first  one.  If  Q  be  finite,  the  differential  effect  will 
decrease  with  St,  and  become  zero  when  it  does.  But  if, 
whilst,  decreasing  St,  we  simultaneously  increase  ()  in  the 
same  ratio,  the  differential  effect  is  maintained  of  finite  size, 
and  in  the  limit,  where  St  vanishes  and  (.)  is  infinite,  whilst 
their  product  QSt  is  finite,  the  result  takes  a  special  simplified 
finite  form. 

It  is  like  the  old  way  of  making  the  magnetic  force  of  a 
magnetised  molecule  out  of  the  combined  magnetic  forces  of 
two  equal  poles  of  positive  and  negative  magnetism.  If  the 
poles  are  kept  of  finite  strength,  their  joint  effect  vanishes 
when  they  are  brought  to  coincidence.  But  if  the  product  of 
strength  of  pole  into  distance  apart,  or  the  magnetic  moment, 
be  maintained  finite,  the  resultant  magnetic  force  is  finite, 
and  takes  a  special  form  in  the  limit.  This  is  the  way  to 
form  a  solid  harmonic  distribution  of  potential,  and  Maxwell 
showed  how  to  carry  on  the  process  with  multiple  poles,  so  as 
to  generate  solid  harmonics  of  any  order. 

In  our  present  case,  however,  it  is  not  a  space  distribution 
of  poles  that  we  are  concerned  with,  but  a  time  distribution. 
The  "moment"  of  the  differential  impulse  is  QSt,  where  +Q 
is  the  strength  of  the  poles  (or  impulses),  and  St  is  their 
distance  apart  in  time.     The  finally  resulting  C  is 

C  =  e-»pz(QSt),  (41) 

where  St  is  infinitesimal.     Or,  if  Q,  =  QAt, 

C  =  €-">-Q,  (42) 

is  the  current  due  to  a  differential  impulse  of  the  first  degree. 
It  is  clear  that  we  may  extend  the  above  to  impulses  of  any 
degree,  say 

C0=.pQ0,  or  p-Qlt  or  p3Q2,  &c, 
but  at  present  let  us  keep  to  the  middle  one. 

The  potential  corresponding  to  (42)  is  obtained  in  the  usual 
way  by  multiplying  by  the  operator  Elq.     This  makes 

SV  =  £-^2Q1>  (43) 

from  which  we  see  that  the  impressed  force  at  the  origin 
between  line  and  earth  required  to  produce  the  same  effect  is 
given  by 

Se^pqQ,.  («) 

This,  however,  needs  close  and  literal  interpretation.  Let 
Qi/S  =  1  for  simplicity,  then,  by  algebrising  pql  we  get 

•-«->G!)'-  4©'        <15> 

Now  this  merely  represents  the  dregs  of  e,  acting  when  t  is 
finite,  and,  as  before  explained  with  respect  to  the  impressed 
force  f  =  ql,  serving  (in  Poggendortf's  way)  to  prevent  current 
at  the  origin.  But  we  must  understand  pql  more  literally. 
Thus,  q\  is  the  function  of  the  time  which  is  zero  before  t  =  Q 
and  is  (RS/n-f)i  later.  So  pql,  which  is  its  rate  of  increase,  is 
zero  before  t  =  0,  then  jumps  to  x ,  then  jumps  through  zero 
to-  oc,  and  lastly  rises  to  zero  again  gradually.  Of  course  it 
is  only  the  last  part  that  is  explicitly  represented  by  the 
developed  time-function  in  (45).  On  the  other  hand,  pql 
represents  it  all.  Similarly,  p"-ql  is  to  be  interpreted  as  the 
rate  of  increase  of  pql  just  considered;  and  so  on.  And, 
going  back  to  the  impulses  without  any  residual  effect, pQ0  has 
been  already  interpreted  as  a  simple  impulsive  current ;  next, 
p^Qt  we  see  is  the  time-rate  of  increase  of  ^Q,,  and  is  therefore 
a  double  impulse,  first  positive  and  then  negative  ;  and  so  on. 
As  regards  the  charge  in  the  cable  produced  by  the  impulse 
p2Qi,  just  after  the  first  moment  it  is  confined  practically  to  the 
region  close  to  the  origin,  and  consists  of  a  positive  wave  followed 
by  a  negative  one.  These  tend  to  neutralise  and  do  neutralise 
one  another  by  mutual  diffusion  to  a  large  extent.  But  since  at 
the  same  time  the  positive  charge  in  front  diffuses  itself  forward 
into  the  cable,  there  cannot  be  a  complete  neutralisation. 
The  result  is  that  the  region  occupied  by  the  charge  is  con- 
tinuously enlarged,  the  node  between  the  positive  and  negative 
charges  advancing  along  the  cable,  all  to  the  right  thereof 
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being  positive  and  to  the  left  negative,  whilst  the  density 
rapidly  attenuates  to  zero.  Since  the  formula  (43)  and  (42) 
for  V  and  C  are  derivable  from  previous  formula;  by  simple 
time  differentiation,  viz.  (43)  from  (8)  or  (6),  and  (42)  from 
(20)  or  (19),  it  is  unnecessary  to  write  the  full  developments. 
Moreover,  since  the  operator  RSji  is  equivalent  to  a  double 
differentiation  to  x,  as  is  indicated  by  tbe  characteristic  of  the 
potential  and  current,  the  new  curves  of  V  and  C  may  be 
found  by  making  their  ordinates  be  proportional  to  the  curva- 
tures of  the  old  ones.  Similar  remarks  apply  to  multiple 
impulses  of  higher  degrees,  as  regards  their  development  by 
differentiation  ;  so,  as  we  do  not  want  them  at  present,  it  is 
sufficient  merely  to  point  out,  as  above,  how  they  may  be  got. 
(To  be  continued. ) 


A  NEW  MODEL  OF  MOLECULAR  MAGNETISM. 

At  a  recent  meeting  of  the  Cavendish  Physical  Society, 
Cambridge,  Prof.  Ewing  exhibited  a  model  which  he  had  made 
to  illustrate  the  molecular  action  which  occurs  in  iron  when 
caused  to  revolve  in  a  weak  or  strong  magnetic  field.  This 
action  has  acquired  particular  interest  in  regard  to  the  mole- 
cular theory  since  Mr.  F.  G.  Baily's  experiments  (the  Electrician, 
August  31,  1894)  have  shown  that  in  a  sufficiently  strong 
field  the  hysteresis  of  revolving  iron  disappears.  In  Prof. 
Ewing's  original  model,  as  exhibited  at  the  Leeds  meeting  of 
the  British  Association,  the  table  carrying  the  pivots  of  the'little 
magnets  was  fixed,  and  hysteresis  was  shown  only  by  varying 
the  current  in  the  field-coils.     In  the  new  model  (Fig.  1)  the 


FlG.  1. — Now  Ewing   Moleculai   Magnet  Model.     Grouping  Assumed  when 
ii"  Current  ia  Traversing  the  Field-coils. 

table  is  free  to  revolve  about  a  verticil  axis  between  the  field- 
coils,  so  that  the  action  may  be  made  to  resemble  that  which 
occurs  in  a  dynamo  armature  or  in  the  iron  of  Mr.  Baily's 
experiment.      The   magnet   pivots  are  carried  by  a  glass  plat" 

which  rests  on   i ther  j^lass  plate  below  it,  and  between  the 

two,  partly  imbedded  in  a  conical  hole  ground  iii  each  plate, 
is  a  small  shol  (Fig.  2),  This  serves  as  a  pivot  about  which 
the  upper  plate  can  turn  on  the  lower  one  smoothly  and 
with  very  little  1'rn-i  n m,  the  shot  being  big  enough  to  keep  the 
fcwo  plates  from  touching,  except  lightly  at  a  couple  of  points. 

One  advantage  of  tl instruction  ia  that  such  a  pi  vol  obstructs 

practically  no  light,  so  thai  the  arrangement  is  well  adapted 
for  use  in  the  lantern,  Plate  carrying  various  groupB  of  many 
or  few  magnets  were  exhibited.  The  one  Bhown  in  the  illus- 
tration is  a  hexagonal  arrangement,  and  the  grouping  of  the 
magnets  m  Fig.  I  is  one  which  they  assume  in  the  absence  ol 
any  directing  foroe  on  th  pari  ol  the  Seld-ooils.  When  a 
directing  field  of  moderate  brength  is  caused  to  aot,  the  group 
takes  up  b  new  configuration,  ooi  responding  to  partial  m  i 

m  which   n    repi  bi  enl      and  if,  under  I  hi  te 
oircum  i b,  the  plate  i  pivots  is  oaused  to  revolve 

Blowly,  it   is  seen  I  lint    tin-    lines    in   which    the    magnets  tend   In 

selves  become  Btrained    ind  break  up,  new  lines 


being  formed,  which  in  their  turn  have  to  break  up  as  the 
plate  goes  on  revolving.  This  breaking  and  rearrangement  of 
the  grouping  involves  dissipation  of  energy,  which  is  shown  by 
the  violent  swinging  which  the  little  magnets  undergo  each 
time  the  lines  break  up  ;  the  process  here  is  associated  with 
hysteresis,  and  corresponds  to  the  case  of  an  ordinary  dynamo 
armature.  But  when  the  directing  field  is  made  quite  strong, 
so  that  the  magnets  assume  the  grouping  shown  in  Fig.  3, 
corresponding  to  magnetic  saturation,  there  is  no  longer  any 
violent  breaking  of  molecular  ties  as  the  plate  revolves,  and, 
consequently,  there  is  no  dissipation  of  energy.  Each  molecule 
points  steadily  in  c  ne  direction,  and  is  no  longer  thrown  into  I 
oscillation  as  its  neighbours  pass  by  it  in  the  revolution  of  the 
group. 

When  a  numerous  group  of  magnets  turns  in  a  comparatively 
weak  field,  so  that  there  is  hysteresis,  the  model  shows  that  the  j 
expenditure  of  work   takes  place   not  continuously,  but  in  a 
series  of  spasms.     The  lines  which  are  formed  at  any  stage  in 
the    process    become    gradually  strained    as    the    plate    turns  : 
through  a  certain  angle,  but  at  first  without  breaking  up  or 


Fig.  2. — Method  of  Pivoting  Rotating  Glass  Plate. 

giving  rise  to  dissipative  movements.  Then,  when  a  particular 
angle  is  reached,  the  lines  simultaneously  give  way,  energy  is 
dissipated,  and  a  new  grouping  is  assumed.  When  this  happens 
the  moment  of  the  couple  required  to  turn  the  group  against 
the  forces  exerted  on  it  by  the  field-coils  becomes  suddenly 
diminished  in  consequence  of  the  new  lines  assumed  by  the 
magnets  being  more  nearly  parallel  to  the  field  than  the 
lines  were  immediately  before  their  rupture  took  place.  Then 
as  the  plate  continues  to  revolve  these  lines  again  become  more 
and  more  inclined  to  the  field,  and  the  moment  required  to 
turn  the  group  increases  until  the  lines  are  again  broken  and 
another  rearrangement  ensues.  It  sometimes  even  happens 
that  the  new  lines  assumed  by  the  magnets  immediately 
after     breaking     away     from    an    earlier    grouping    are    so 


Flo.  3. —  New  Ewing  Molecular  Magnet  Model.     Grouping  Assumed  under 
Influence  of  Strong  Directing  Field. 

inclined  to  the  field  that  the  action  of  the  field  tends 
to  continue  instead  of  to  oppose  the  rotation  of  the 
group  ;  in  other  words,  at  such  phases  of  the  process  the 
moment  needed  to  turn  the  group  beoomes  negative.  Prof. 
Ewing  mentioned  that  a  spasmodic  aotion,  apparently 
resembling  that  whioh  could  be  traced  in  the  behaviour  of  the 
model — whether  or  no  it  was  due  to  the  same  cause — had,  in 
fact,  been  noticed  by  Mr.  Wilberforoe  and  himself  in  the 
experiments  whioh  they  made  two  years  ago  on  the  forces 
red  to  Keep  a  oylinder  of  iron  slowly  turning  about  its 
axis  in  a  magnetic  Geld.  The  Budden  changes  of  resistance  to 
motion  which  they  had  observed  had  proved  a  serious  obstacle 
in  the  way  of  measuring  the  work  done  in  keeping  the  cylinder 
revolving,     In  Mr.  Baily's  experiment  tins  difficulty  had  been 

avoided    by   maintaining   a   tolerably    rapid    rotation,  so  that  a 
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general  average  of  the  resistance  was  obtained.  With  a  strong 
field  the  model  showed  a  remarkably  complete  disappearance 
of  hysteresis  :  the  glass  plate  carrying  the  supporting  needles 
could  be  spun  round  even  rapidly  without  causing  the  magnets 
to  take  up  any  oscillation. 


ELECTRICAL   CONSONANCE.* 

BY    M.    J.    PUPIN. 

$  iThe  writer  points  out  that  the  conditions  which  determine 
•electrical  resonance  are  often  confused  with  those  which  are 
fulfilled  when  the  self-induction  of  a  circuit  is  neutralised  by 
capacity.  Iu  a  complex  electrical  circuit  traversed  by  alternat- 
ing currents  it  is  possible  for  the  current  to  be  in  phase  with 
the  impressed  electromotive  force,  although  the  natural  period 
of  oscillation  of  a  subsidiary  circuit  containing  self-induction 
and  capacity  may  not  be  the  same  as  that  of  the  alternating 
current  actually  passing  through  the  conductors.  The  writer 
suggests  the  name  electric  consonance  for  representing  pheno- 
mena in  which  the  phase  of  current  and  electromotive  force  is 
the  same,  reserving  the  name  resonance  for  cases  in  which  the 


natural  period  is  the  same  as  the  impressed  period  of  oscilla- 
tion. He  discusses  a  case  of  this  kind  illustrated  in  the  accom- 
panying figure.  Let  A  be  an  alternator,  B  a  transformer,  C  a 
condenser  in  series  with  the  secondary  of  the  transformer,  and 
D  an  inertia  coil  of  adjustible  self-induction.  F  is  an  electro- 
dynamometer,  and  E  is  an  electrostatic  voltmeter. 

Let  Lj  and  R[  respectively  be  the  self-induction  and  resis- 
tance of  the  primary  circuit. 

Let  L,  and  R„  respectively  be  the  self-induction  and  resis- 
tance of  the  secondary  circuit. 

Let  C  be  the  capacity  of  the  condenser. 

Let  M  be  the  coefficient  of  mutual  induction  between  the 
■circuits. 

Let  Esin  pt  be  the  impressed  electromotive  force  of  the 
primary. 

The  author  then  shows  that  the  current  in  the  primary  is 
given  by 

-  sin  (pt  -  <£) 


where 


L  =  LX  + 


jL2p2+R2 

*,u*(,ArL') 


'GW 


+  rv 


and  where         R  =  R:  + . 


pn-  W  R, 


'GW 


ty 


and  where 


tan  d>  =  - 


Lr> 


The  condition  for  resonance  is  L„  =  — — ,  which  gives 


L  =  Lj,  R: 


■■  Rj  +  — — ,  and    tan  <j>  = J-. 

R„  R 


But  for  consonance  we  must  have  <l>  =  0  ;  that  is,  L  =  0. 

Now,  if  the  expression  given  above  for  L  be  equated  to  0, 
and  the  resulting  equation  solved  for  either  L.„  C,  or  p,  there 
are  in  each  case  two  values  for  the  unknown  quantity  (which 
under  certain  circumstances  may  be  imaginary).  Hence  for 
a  given  frequency,  primary  coefficient  of  self-induction,  and 
secondary  resistance,  there  are  two  values  of  the  capacity,  and 
also  two  values  of  the  secondary  coefficient  of  self-induction, 
for  which  the  current  and  electromotive  force  of  the  primary 

*  Abstract  of  a  Paper  appearing  in  the  Electrical  World  for  February 


circuit  will  bo  iu  phase  with  one  another.  Also,  if  the  current 
frequency  be  the  variable,  there  will  be  two  values  of  it  for 
which  there  will  be  no  lag'  of  the  current  behind  the  volts. 
For  the  two  states  of  consonance  there  will  be  two  correspond- 
ing values  of  the  primary  current,  and  these  in  certain  cases 
may  differ  considerably  from  one  another. 

A  numerical  example  will  assist  one  to  see  this  interesting 
relation  more  clearly.     Let 

L2=  1  henry. 
M=5     „ 
L,=  2     „ 
R2=  20  ohms. 
Rj=  50     „ 
p  =  2-  x  1 10  =  700  (very  nearly). 
The  capacities  in  the  secondary  circuit  at  which  the  apparent 
self-induction  of  the  piimary  circuit  is  neutralised  will  be 
Cj  =  23    microfarads. 
C2  =  2-03  microfarads. 
There    is    only   about    12    per   cent,    difference   in   the    two 
capacities.     But    if   we  examine  the  corresponding   apparent 
resistances  of  the  primary  circuit  we  find  the  two  values  of  R 
are  358  ohms  and  5,945  ohms  respectively.     Hence,  the  ratio 
of  the  two   possible   currents  in  the  primary  circuit  when  its 
inductance  is  zero  will  be  1 ;  16  6  (about). 

We  see,  then,  that  the  neutralisation  of  the  inductance  does 
not  necessarily  increase  the  primary  current.  On  the  con- 
trary, it  may  diminish  it  very  much,  and  it  will  do  that  when- 
ever this  neutralisation  increases  the  impedance  of  the  primary 
circuit.  In  fact,  a  moment's  reflection  will  convince  us  that 
the  physical  meaning  of  the  existence  of  the  two  values  for 
each,  the  secondary  self-induction,  the  capacity,  and  the  fre- 
quency, each  of  which  will  neutralise  the  primary  reactance,  is 
simply  this.  One  value  will  make  the  primary  impedance  a 
maximum  and  the  other  will  make  it  a  minimum. 

The  following  experimental  method  was  employed  for  the 
purpose  of  testing  the  validity  of  the  theory  just  given. 

An  alternating  current  of  133  r\j  was  sent  through  the 
primary  turns  (No.  12  B.  and  S.)  of  a  small  hedgehog  trans- 
former, B  (see  figure).     The  secondary  was  connected  to  a  coil, 

D,  of  adjustable  self-induction,  and  to  two  large  condensers,  C, 
in  series  with  each  other.  The  extreme  poles  of  the  condenser 
battery  were  connected   to  a  Thomson  electrostatic  voltmeter, 

E.  A  Siemens  electro-dynamometer,  F,  was  employed  to 
measure  the  primary  current.  The  capacity  was  gradually 
varied,  and  for  each  particular  capacity  the  primary  current 
and  the  difference  of  potential  in  the  condenser  were  read  and 
recorded.  The  following  table  records  the  results  of  one  of  the 
series  of  these  experiments. 

The  rise  of  the  primary  current  is  gradual,  just  as  the  theory 
indicates  it.  Mr.  Pupin  states  that  he  was  not  able  to  produce 
a  very  large  increase,  although  considerable  effort  was  made  to 
do  so.  The  capacity  at  which  the  primary  impedance  is  reduced 
to  a  minimum  is  always  greater  than  the  one  at  which  the 
impedance  is  made  a  maximum.  Both  these  capacities  are 
always  greater  than  the  capacity  which  produces  resonance  in 
the  secondary  circuit.  The  two  capacities  can  be  made  to 
approach  each  other  as  near  as  we  choose  to  make  them. 
When  p-  M2  =  4  Lx2  L22,  then  the  two  capacities  coincide.  In 
this  case,  however,  there  is  neither  a  maximum  nor  a  minimum 
in  the  impedance  when  the  phase  difference  of  the  primary 
current  is  reduced  to  zero  by  the  variation  of  the  capacity.  As 
a  rule  the  capacity  which  makes  the  impedance  a  maximum  is 
near  the  capacity  which  produces  resonance  in  the  secondary 
circuit.     Such  a  case  is  illustrated  in  the  table  giveu  below. 


Capacity  in 
microfarads. 

Primary  current. 

Difference  of  potential  in  the 
condenser. 

4-94 

11-3 

Bel"\v  the  lowest  reading. 

4-36 

11-4 

„                  „ 

3-68 

11-45 

„                  „ 

3-10 

1200 

„                  „ 

2-48 

11-95 

„                  „ 

212 

11-6 

„                  „ 

1'96 

11-2 

500 

149 

95 

925 

119 

2-5 

1.135 

048 

65 

Below  the  lowest  reading. 
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This  class  of  capacity  effects  does  not  present  those  very 
interesting  features  which  electrical  resonance  presents.  The 
author  observed  them  several  years  ago ;  but,  failing  to  detect 
in  them  any  purely  scientific  interest  or  technical  importance, 
he  did  not  pay  very  much  attention  to  them.  This  brief  note, 
however,  seemed  necessary  in  order  to  draw  a  clear  distinction 
between  them  and  electrical  resonance. 


ELECTRICITY  ON  SHIPBOARD :   ITS  PRESENT 
POSITION  AND  FUTURE  DEVELOPMENT.* 

BY   S.    DANA    GREENE. 

When  the  enormous  increase  in  the  practical  applications  of 
electricity  on  land  during  the  last  ten  years  is  compared  with  what 
has  been  done  in  the  same  direction,  and  during  the  same  period, 
on  shipboard,  one  is  inclined,  at  first  thought,  to  conclude  that  the 
naval  architect  and  engineer  are  behind  their  professional  brethren 
on  shore  in  appreciating  and  utilising  a  new  and  exceedingly  flexible 
form  of  energy. 

Location  of  Plant.— On  war  vessels  the  plant  is  properly  con- 
sidered as  one  of  the  vitals  of  the  ship,  and  is  always  located  below 
the  protective  deck,  in  a  compartment  by  itself,  near  the  boilers, 
and  as  near  the  centre  of  the  ship  as  possible.  These  compart- 
ments require  artificial  ventilation,  and  even  then  are  often  uncom- 
fortably hot  (aboard  the  "San  Francisco,"  for  example,  the  tem- 
perature ranges  from  120°F.  up).  In  some  of  the  larger  war 
vessels  abroad  there  are  two  plants,  located  in  difl'erent  parts  of  the 
ship,  one  for  ordinary  service  (above  the  protective  deck),  and  the 
other  for  service  in  action  (below  the  protective  deck).  The 
practice  of  dividing  the  plant,  however,  is  more  expensive  in  first 
cost,  as  well  as  in  operation  and  deterioration,  and  is  bad  on 
general  principles  :  it  has  never  been  adopted  in  our  service.  In 
some  merchant  vessels  and  yachts  the  plant  is  located  in  the  main 
engine  room,  to  save  expense  in  piping  and  in  extra  supervision 
and  attendance.  The  presence  of  moisture,  live  steam,  or  flying 
oil  in  the  main  engine  room,  however,  is  very  injurious  to  electrical 
apparatus,  and  where  possible  the  plant  should  always  be  located 
in  a  compartment  by  itself,  near  the  boilers  (to  insure  a  short  lead 
for  the  pipes)  and  near  the  engine  room,  so  that  the  engineer  on 
watch  can,  with  a  few  steps,  see  that  the  plant  is  receiving  proper 
attention. 

Character  of  Generating  Un  its.— Engine  and  dynamo  should 
always  be  direct  coupled  :  that  is,  the  armature  shaft  of  the 
dynamo  should  be  directly  connected  to  the  engine  shaft.  A  re- 
serve capacity  should  always  be  provided,  if  space  allows.  In  the 
navy  the  present  practice  seems  to  provide  a  reserve  of  from  25 
per  cent,  to  33$  per  cent,  of  the  full  load  duty  of  the  plant,  a  sepa- 
rate unit  furnishing  the  reserve.  Thus  the  full  load  service  of  the 
"New  York"  requires  about  85  H.P.  dynamo  capacity,  which  is 
supplied  by  two  units,  while  a  third,  of  21  h.p.,  furnishes  the 
reserve.  In  some  recent  marine  installations  the  reserve  capacity 
is  even  greater  (50  per  cent,  or  more  of  full  load  duty). 

Engines  should  be  of  the  open  type,  compact  and  strong,  with 
rigid  frames,  large  bearing  surfaces,  and  liberal  clearance  in  the 
cylinders.  Vertical  engines  occupy  much  less  deck  space  than 
horizontal,  and  are  better  adapted  for  ship  service.  There  should 
be  special  provision  for  relieving  the  cylinders  quickly  of  water, 
since  a  broken  cylinder  head  or  a  cracked  <  \  lindei  may  cripple  the 
plant  seriously  ;  l>oth  hand  and  automatic  relief  valves  should  be 
provided,  EDgines  should  be  fitted  for  atmospheric  and  vacuum 
exhaust,  ami  should  be  able  to  operate  satisfactorily  with  consider- 
able variations  in  pressure,  since  they  may  have  t>>  take  their Bteam 

from  either  the.  main  or  auxiliary  boilers. 
The  multipolar  type  of  dynamo  should  be  used,  since  it  permits 

of  slow  armature  Speed,  less  Weight,  greiiter  compactness,  and 
closed  magnetic  circuit.  The  naval  specifications  are  very  rigid 
in  respect  to  heating,  the  maximum  temperature  rise  being  onlj 
60°F. 

H  Wing.     Tins  is  the  most  difficult  and  expensive,  as  well  as  the 

most  important,  pan  of  >l tallation.   Probably  the  best  example 

of  the  highest  gradi  wiring  to  be  found  is  in  our  own  naval  ves- 
sels, and  the  specifications  of  the  N  ivj  Department  are  very  rigid 
and  complete.  In  Europe,  and  i  specially  in  England,  it  was  the 
practice  for  several  yeai    to  use  what  is  known  asthe  "sin  | 

ductor  system  "  of  w ivl nductor  onlj  is  run  from 

the  dynamos  to  the  lamps,   the  hull  of  the  vessel  being  utilised  as 

the   retui  i lui  tor,     The    prai  bice,   howe^  er,  has  never  found 

favour  in  this  country,  i tie    a  numbor  of  serious  faults,  with 

the    in  i  practice 

abroad,  evident  ly  based  ience,  doi     nol 

•  K  -    ■  ety  of  Naval 

1  ■  N.  ■«■  i'orl 


favour  it,  and  the  system  generally  used  is  the  two-conductor 
insulated  metallic  return  system.  In  England  experiments  have 
recently  been  made  with  a  concentric  cable,  where  one  conductor  is 
placed  concentrically  outside  and  insulated  from  the  other,  in  one 
cable.  Such  a  cable  has  the  advantage  of  materially  reducing  the 
labour  of  wiring  a  ship,  while  still  retaining  the  advantages  of  a  com- 
pletely insulated  metallic  circuit  ;  but  it  is  not  wise,  in  the  writer's 
opinion,  to  abandon  our  standard  two-wire  separate  conductor  sys- 
tem until  the  success  of  the  newmethod  has  been  thoroughly  demon- 
strated by  several  years'  test  at  sea.  The  wiring  should  be  divided 
in  separate  circuits,  lights  which  are  located  in  the  same  parts  of  the 
ship,  and  which  are  ordinarily  used  at  the  same  time,  being  grouped 
on  the  same  circuit.  These  several  circuits  are  then  carried  back  to 
the  switchboard  in  the  dynamo  room  where  they  are  so  connected 
that  they  can  be  independently  controlled.  The  number  of  these 
circuits  depends  entirely  on  the  size  of  the  vessel  and  the  number 
of  lights  required.  In  large  vessels  the  expense  of  running  each 
circuit  back  to  the  switchboard  becomes  very  heavy,  and,  to  reduce 
this,  feeders  are  led  to  certain  predetermined  centres  of  distribu- 
tion, where  they  are  connected  by  means  of  suitable  junction  boxes 
to  the  circuit  mains,  which  in  turn  light  a  certain  section  of  the 
ship.  In  our  naval  vessels  circuits  are  classed  as  battle  circuits, 
including  the  lights  needed  in  action,  and  lighting  circuits,  which 
include  the  lights  for  ordinary  illumination.  At  general  quarters 
all  lights  on  the  lighting  circuits  are  at  once  cut  off  at  the  dynamo 
room  switchboard. 

The  present  standard  U.  S.  navy  wire  has  no  lead  covering.  It 
was  formerly  required  as  a  mechanical  protection  and  waterproof 
covering  of  the  wire,  but  it  was  found  that  in  handling  the  wire 
aboard  ship,  the  lead  covering  was  very  apt  to  become  broken,  thus 
allowing  water  to  soak  in  between  the  covering  and  the  wire,  and 
the  ragged,  broken  edges  were  frequently  driven  into  the  insulation 
of  the  wire  to  such  an  extent  as  to  ground  the  metallic  conductor 
to  the  hull  of  the  vessel.  Furthermore,  it  was  practically  impos- 
sible to  discover  defects  in  the  insulation  of  the  wire  under  the 
lead  covering  before  the  wire  was  put  in  place,  and  these  defects 
often  caused  trouble  later  in  service.  The  writer  advocated  the 
abandonment  of  the  lead  covering  in  1887  after  a  year's  experience 
with  it  on  board  the  cruiser  "  Atlanta,"  where  many  of  the  circuits 
had  to  be  entirely  replaced  during  that  period.  The  insulation  of 
the  wire  should  be  depended  upon  to  prevent  troubles  (the  best 
rubber-covered  wire  only  being  used)  and  a  good  heavy  braiding 
affords  all  the  mechanical  protection  needed  beside  the  moulding. 
Samples  of  all  wire  should  be  subjected  to  rigid  electrical  and 
physical  tests  before  use.  If  a  new  ship  is  to  be  wired,  the  work 
should  be  done  while  the  vessel  is  building,  and  the  writer  believes 
that  the  circuits  for  the  engine  and  firerooms,  the  coal  bunkers  and 
for  the  exposed  decks  should  be  run  in  continuous  iron  tubes, 
having  water-tight  joints  and  an  inner  lining  of  insulating  material. 
It  is  almost  impossible  to  prevent  trouble  on  these  circuits  with  the 
ordinary  wooden  moulding,  and  the  iron  tube  method  is  successfully 
employed  on  shore  in  such  places  as  breweries,  dyeing  establish- 
ments and  chemical  works,  where  the  conditions  are  as  trying  as 
they  are  at  sea.  The  loss  in  the  wiring  should  not  exceed  5  per 
cent.,  and  the  expense  is  not  excessive  if  this  loss  is  limited  to  3 
per  cent. 

The  electromotive  force  of  all  United  States  naval  plant  is  80 
volts.  This  standard  has  been  adopted  in  order  to  permit  the  use 
of  searchlights  and  incandescent  lamps  on  the  same  dynamos  with- 
out the  interposition  of  too  much  dead  resistance  in  the  searchlight 
circuit  ;  and  as  the  searchlights  are  an  important  part  of  the  mili- 
tary equipment  of  a  naval  vessel,  the  adoption  of  a  non-commercial 
voltage  for  the  plant  may  be  justified.  But  in  merchant  vessels  no 
such  important  reason  exists,  and  the  voltage  should  range  from 
100  to  120  volts,  so  that  commercial  incandescent  lamps  can  be  used. 

All  wiring  fittings  and  fixtures  should  be  of  bronze,  or  composi- 
tion with  bronze  finish,  no  iron  being  used. 

FhJwm  Development.  Electric  Motors.  The  use  of  the  electric 
motor  is  probably  the  most  important  development  to  be  locked  for 

aboard  ship.  For  military  purposes  they  can  be  used  to  advan- 
tage :  (I)  For  ammunition  hoists,  (2)  for  handling  the  turrets  of 
battle  ships  and  monitors,  and  also  i  ho  heavy  guns  m  these  turrets, 

(3)  For  torpedo  discharge  apparatus. 

For  general  purposes  electric  motors  can  be  used  to  advantage 
for  (1)  ventilating   blowers,  (2)  portable  drills,  (3)  portable  pumps, 

(4)  operating  machinery  in  engineer's  machine  shop,  (6)  deck  I 
which    are   located   at    some  distance  from  the  boilei    .  (6)  opi 

valve  of  steam  steering  engine,  and  thus  .lone;  away  with  the  long 
and  awkward  mechanical  connection  between  steering  "heel  and 
rudder.      The  writer  is  of   the  Opinion    that  .i  rnotoi    will   eventually 

replace  the  steam  steerini  engine  itself  li  requires  about  16  h.p, 
only,  and  the  application  can  be  made  successful,  (7)  Openini  and 
closing  of  water  tight  doors.  This  application  is  simple  and  would 
or. ills  facilitate  the  prompt  closing  ol  doors  in  an  emergency, 
either  From  the  bridge  or  from  any  other  desired  point,  li  the 
water  tight  doors oi  the  ill  fated  "  \  iotoria  had  been  thus  equipped 
they  could  hue  been  closed  within  the  sixty  seconds  immediately 
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1  receding  the  collision  (when  the  order  to  close  doors  was  given), 
;u  d  the  ship  might  have  been  saved.*    (8)  Driving  ice  machinery. 

There  are  certainly  auxiliary  Bteam  engines  tli.it  it  is  inadvisable 
to  a:  tempt  to  replace  with  electric  motors  ;  thus  the  auxiliaries  in 
the  engine  and  boiler  room  spaces,  (including  blowers,  ash  hoists 
and  certain  spar  deck  hoists)  require  only  short  lengths  of  steam 
piping,  and  the  conditions  of  service  in  the  boiler  and  engine  renins 
are  very  trying  to  a  motor  ;  again,  the  anchor  engine  requires  from 
to  -"'II  B.P.,  and  it  a  motor  is  useil  the  generator  and  wiring 
capacity  of  the  plant  must  be  considerably  increased,  while  the 
motor  is  needed  occasionally  only  and  cannot  be  used  for  other 
purposes. 

Such  a  general  introduction  of  electric  motors  as  here  recom- 
mended necessitates  an  increase  in  the  capacity  of  the  generating 
plant  of  from  30  to  60  B.P.  (the  heavy  turret-turning  machinery 
having  its  own  plant)  depending  upon  the  number  of  motors  used  ; 
but  this  increase  can  be  provided  for  in  the  existing  dynamo  rooms 
of  all  larger  vessels,  and  the  advantages  derived  warrant  the  addi- 
tional expense.  A  modern  vessel  is  filled  with  steam  and  exhaust 
pipes  running  to  the  auxiliary  engines.  Where  they  pass  through 
living  spaces  they  are  a  great  discomfort  ;  they  are  in  constant  need 
nf  repairs,  and  they  are  a  menace  to  life  in  case  of  accidental  burst- 
ing or  breaking.  Electric  wires  take  up  much  less  room,  do  not 
easily  get  out  of  order  and  do  not  injure  anyone  if  they  do  get  out 
of  order.  The  electric  motor  is  cleaner,  quieter,  lighter  and  more 
c  impact  than  any  other  form  of  motor  ;  they  are  in  daily  use  on 
shore  for  many  of  the  purposes  enumerated,  and  there  is  no  reason 
why  their  use  should  not  be  equally  successful  on  board  ship. 

Search-lights. — Search-lights  have  been  in  use  on  war  vessels  as  a 
military  weapon  of  offence  and  defence  for  several  years,  but  their  use 
as  an  aid  to  navigation  is  recent.  Vessels  now  passing  bhrough  the 
Suez  Canal  use  their  searchlights  and  so  make  as  rapid  progress  at 
night  as  in  the  daytime.  Vessels  plying  between  New  York  and 
Savannah  use  their  search- lights  in  running  up  the  Savannah  River 
at  night,  and  frequently  save  12  hours'  time  from  dock  to  dock  in  so 
doing.  The  Sound  steamers  throw  the  beam  of  their  lights  overhead 
in  a  fog,  and  the  location  of  the  vessel  is  indicated  by  a  well-defined 
luminous  spot  in  the  fog.  The  search-light  is  frequently  used  for 
coiling  ship  or  making  repairs  at  night.  These  examples  suffi- 
ciently indicate  the  uses  to  which  an  intelligent  captain  can  put 
his  search-light.  The  general  appearance,  construction,  and  opera- 
tion of  search-lights  has  been  greatly  improved  of  late.  There  aie 
two  general  types — those  controlled  by  hand,  requiring  a  man  con- 
stantly at  the  projector,  and  those  controlled  by  electric  motors,  so 
that  an  observer  standing  at  a  distance  from  the  projector  can,  by 
means  of  a  control  stand,  throw  the  beam  of  light  at  any  desired 
angle  of  azimuth  or  elevation.  The  hand  control  is  cheaper,  and 
has  generally  proved  more  reliable  in  service  ;  but  recent  improve- 
ments in  the  electrically  controlled  projectors  for  the  navy  have  so 
simplified  them  and  increased  their  simplicity  of  operation  that 
the  arguments  in  favour  of  their  general  use  have  been  greatly 
strengthened.  The  projectors  should  be  placed  well  above  the  level 
of  rails,  guns,  boats,  &c.,  and  in  such  a  position  as  to  command  the 
greatest  uninterrupted  sweep  around  the  horizon.  The  French 
have  tried  the  experiment  of  placing  the  projector  close  to  the 
water  line,  either  by  mounting  it  at  a  lower  deck  port,  or  hanging 
it  from  an  overhead  support  outside  the  ship.  Theoretically,  the 
area  of  contact  of  the  beam  of  light  on  the  water  is  increased  by 
this  arrangement,  and  this  is  doubtless  true  in  practice  when  the 
ship  is  at  anchor  in  a  harbour  on  a  calm  night.  If  the  attempt, 
however,  is  made  to  use  the  projector  in  this  position  with  the  ship 
under  way,  it  does  not  seem  possible  that  it  can  escape  injury  from 
the  waves,  nor  that  the  beam  of  light  will  not  be  frequently  shut 
in  by  the  intervening  seas. 

The  Range  or  Position  Fin  '•  r.  An  instrument  which  will  indicate 
quickly  and  with  reasonable  accuracy  the  distance  of  objects  within 
the  range  of  vision  at  sea  is  obviously  of  great  advantage,  both  on 
account  of  its  military  value  to  a  war  vessel,  and  as  an  aid  to  navi- 
gation in  coasting  or  making  land.  Several  range  finders  have 
been  devised  both  here  and  abroad,  but  by  far  the  most  complete 
apparatus  is  that  invented  by  Lieutenant  Bradley  A.  Fiske,  United 
States  Navy.  This  beautiful  instrument,  after  tests  extending 
over  a  period  of  five  years,  has  just  been  officially  approved  and 
adopted  by  the  Navy  Department,  and  it  has  been  adopted  by 
several  foreign  governments  as  well.  The  following  extracts  fr<  im 
an  official  report  of  the  commanding  officer  of  the  "San  Francisco" 
show  what  it  will  do  in  actual  service  :  "  In  January  last,  when  at 
Pernambuco,  Brazil,  I  sent  to  the  department  a  tabulated  record 
of  the  errors  of  the  range  finder  as  determined  in  the  various  parts 
where  the  true  distances  could  be  gotten  from  the  charts.  The 
average  error  of  all  the  observations  was  about  six-tenths  of  1  per 
cent,  per  thousand  yards.  Since  that  time  I  have  always  made  use 
of  the  range  finder  at  target  practice,  and  in  going  into  and  out  of 
port  and   in  coasting.     The  range  finder  is  thoroughly  adapted  to 

*  Capt.  Buurke  testified  before  the  Court  of  Inquiry  that  it  required 
three  minutes,  with  a  trained  crew,  and  under  ordinary  drill  conditions, 
to  close  the  doors  of  the  "  Victoria." 


ship  use,  as  is  shown  by  the  fact  that  its  whole  care  and  service  are 
m  the  hands  of  three  apprentice  boys.  These  boys  keep  it  in  order, 
and  go  to  it  as  their  station  at  general  quarters,  getting  under  way 
and  anchoring,  and  whenever  the  word  is  passed,  '  man  the  range 
tinder.'  " 

Signalling  and  Firing  Oircwits.—Foj  night  signals  the  navy  has 
recently  adopted  an  improved  form  of  the  Aidois  system.  Four 
double  lanterns,  each  lantern  being  coloured  half  red  and  half 
white,  are  strung  on  a  jackstay  at  the  mizzenmast,  the  interval 
between  the  lanterns  being  12ft.  An  incandescent  lamp  is  placed 
in  each  half  of  each  lantern,  and  connected  by  cable  to  a  signal 
stand  mounted  on  deck  as  desired.  Various  combinations  of  red 
and  white  lights  arc  then  flashed  by  a  suitable  switch  at  the  signal 
stand,  and  the  lights  are  burned  until  the  signal  is  reproduced  on  all 
the  answering  ships.  A  ''multiple  filament"  incandescent  limp 
has  been  recently  brought  out  in  England  for  use  with  masthead 
lanterns,  the  individual  filaments  being  so  fine  that  they  lose  their 
incandescence  immediately  the  current  is  cut  off.  The  search-light 
provides  an  excellent  means  of  long-distance  signalling.  It  has 
hei  n  reported  that  English  warvessels  have  communicated  success- 
fully in  this  way  in  Chinese  waters  when  more  than  fifty  miles 
apart. 

Means  of  Commimication. — Rapid  communication,  or  exchange 
of  orders,  between  distant  parts  of  a  large  vessel  is  quite  a  prob- 
lem. Verbal  commands  will  not  carry,  and  the  person  to  be  com- 
municated with  is  usually  out  of  sight.  On  the  "  New  York  " 
there  is  a  speaking  tube  "exchange"  below  the  protective  deck 
and  under  the  conning  tower.  Some  20  or  30  tubes  converge  at 
this  point  and  connection  is  made  between  their  ends  by  a  short 
length  of  flexible  tube,  so  that  the  commanding  officers  by  calling 
the  "  exchange  "  operator  can  have  his  single  tube  connected  with 
any  other  tube  and  vice  versa.  This  system  is  crude,  however,  and 
the  operator  must  be  sorely  perplexed  when  a  number  of  calls  are 
"  blown  in  "  at  once.  There  is  no  way  of  distinguishing  where  the 
calls  come  from,  unless  the  operator  has  a  sufficiently  musical  ear 
to  detect  a  difference  in  the  notes  of  the  tube  whistles. 

Steam  Turbines. — Considerable  attention  has  been  attracted  in 
England  to  the  possible  use  of  steam  turbines,  directly  coupled  to 
dynamos.  Their  great  compactness  and  simplicity  of  construction 
makes  thtm  particularly  suitable  for  marine  plants,  while  their 
comparative  high  speed  permits  of  the  use  of  a  very  cheap 
dynamo  ;  for  in  dynamo  construction  the  cost  of  manufacture 
varies  almost  inversely  as  the  speed.  Several  shore  plants  using 
the  direct-connected  steam  turbine  have  been  installed  in  England, 
and  the  reports  thus  far  are  very  favourable.  If  they  prove  reli- 
able in  service,  some  sacrifice  of  steam  efficiency  can  well  be 
afforded  with  their  introduction  aboard  ship,  on  account  of  their 
many  compensating  advantages. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


(TO-DAY)  FRIDAY,  March  29th. 

Royal  Institution. 
9p.m.     Evening  Discourse":   "The  Structure  of  the  Sugars, 
and  their  Artificial  Production,"  by  Prof.  H.  E.  Arm- 
stroDg. 

SATURDAY,  March  30th. 

Royal  Institution. 
3  p.m.    Afternoou  Lecture  (V.) :—"  Waves  and  Vibrations," 

by  the  Rt.  Hon.  Lord  Rayleigh,  F.R.S. 
MONDAY,  April  1st. 

Royal  Institution. 
5  p.m.     General  Monthly  Meeting. 

Societt  op  Engineers. 
a.m.     Ordinary  Meeting   at   the  Westminster   Palace 
Hotel.     The  following   Paper  will   be  read:   "Portland 
i  .  in.  nt:  Bome  Points  in  its  Testing,  Uses,  and  Abuses," 
by  1>.  B.  Butler. 

TUESDAY,  April  2nd. 

Institution  of  Civil  Engineers. 
8p.m.     Ordinary  Meeting.     Monthly  Ballot.     The  following 
Paper  will  be  read  :  "Torpedo-Boat  Destroyers,"  by  J. 
I.  Thornycrofl  and  Sydney  W.  Barnaby. 
WEDNESDAY,  April  3rd, 

Soi  ii  n  "i    A.KTS. 
8  p.m.   i  rrdinary  Meeting.   'I  I  »per  will  be  read  : 

■  ■  s,,,;  |  e  ."  bj   Fohn  ■'    Holtaapffel. 

FRIDAY,  April  5th. 

Institution  of  Electrical  Engineers. 
S  p.m.   Students'  Meeting  at  28,  Victoria-street.    The  follow- 
ing Paper  will  be  read  :  "  The  Practical  Measurement  of 
Self  Induction,"  bj  C.  V.  Drysdale. 
l;.il  u,  INSTITUTION. 

9  / ....    Evening  Discourse  :  ''Argon,"  by  the  Rt.  Hon.  Lord 
Rayleigh,  I'.U.s, 
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SCIENCE  TEACHING  v.  TECHNICAL  "EDUCATION." 

The  "  Student's  Simple  Apparatus  for  Determining  the 
Mechanical  Equivalent  of  Heat  "  has  been  almost  forgotten  in 
the  latter  part  of  the  controversy  begun  some  three  months 
ago  at  a  meeting  of  the  Physical  Society,  and  afterwards 
continued  in  our  Correspondence  columns.  The  earlier  contri- 
butions to  this  discussion  touched  upon  several  matters  of 
considerable  importance, and  left  them  unsettled.  The  stage  in 
a  student's  course  of  physics  at  which  he  should  understand  the 
intelligent  application  of  corrections  and  the  realisation  of  such 
quantities  as  the  mechanical  equivalent  of  heat  by  turning  on 
a  ready-made  piece  of  experimental  apparatus;  the  extent  to 
which  a  student's  difficulties  in  laboratory  work  should  be 
artificially  smoothed  ;  the  use  of  direct-reading  instru- 
ments, and  the  paradoxical  suggestion  that  a  student 
should  not  be  allowed  to  time  an  experiment  until  he 
had  made  a  watch,  are  onl\  a  few  of  the  points  which  have 
been  raised.  The  controversy,  thougb  apparently  dealing 
with  these  details,  bas  tarted  a  much  more  profound  topic; 
one  which  has  heen  gradually  developing,  but  is  uol  even  yet 
ready  for  thorough  discussion.  In  our  comments  on  Prof. 
Perry's  communication,  we  remarki  d  that  the  controversialists 
had  ranged  themselves  into  two  parties,  and.  since  parties 
must  be  dubbed  with  name  .  we  ventured  to  call  them  educa 

uii  i     and    technologi  ts.     The   present    discussion    bas 

served  to  show  that  the  division  of  parties  is  olearhj  defined, 

and    the    time    must    OOme    when    nol    only    all    those    who   :nv 

engagi  d  in  teaching  Bciem  e,  bul   tho  le  who  have  to  intelli 

■■.m  1  \  el ,i  .  mi i     i  '.  ol  ifii     tud}  foi   theii    son  .  mu  I 

decide  between    cientifio  education  and  technical  in  itruotion, 
The  old  fashioned  school,  if  we  are  to  believe  the  technolo 
gists,  fails  to  appreciate  the  value  of  laboratory  work,  ad] 
to  antiquated  methods,  and  offers  e   halfpenny  worth   of 
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practice  to  an  intolerable  deal  of  theory.     On  the  other  hand, 

tin  technical  college,  in  the  eves  of  its  critics,  is  a  mere  estab- 
lishment for  cramming  the  smatterings  of  a  trade.  The  symp- 
toms of  jealousy  shown  by  the  advocates  of  either  side  are  a 
healthy  sign  :  attention  thus  becomes  called  both  to  the  prin- 
ciples of  teaching  and  to  the  subject  matter.  Better  by  far  have 
open  hostility  between  the  two  parties  than  the  lifeless, 
apathetic  routine  which  has  justly  brought  classical  education 
into  such  disrepute.  Latin  and  Greek  are  sneered  at  by  many 
science  teachers,  partly  for  their  want  of  utility,  and  partly  for 
their  wa-te  of  time.  The  former  allegation  shows  a  lamentable 
huk  of  appreciation  of  education  as  distinguished  from  the 
acquisition  of  knowledge  ;  the  truth  of  the  latter  is  due  to 
the  schoolmaster,  who  occupies  eight  or  ten  years  of 
a  boy's  life  in  teaching  that  which  a  Girton  girl  can 
learn  in  as  many  months.  The  growth  of  technical  colleges 
and  their  new  system  of  instruction  is  easily  accounted  for. 
There  was  a  sudden  demand  for  electrical  engineers,  or  rather 
for  junior  assistants,  and  the  demand  was  quickly  filled,  not 
from  the  ranks  of  young  mechanical  engineers,  but  by  school- 
hoys,  who  were  passed  through  lecture  rooms  and  laboratories 
bo  last  that  a  thorough  grounding  in  electrical  science  was  as 
impossible  as  a  practical  acquaintance  witli  the  principles  of 
engineering.  The  long-continued  flow  of  students  would  be  a 
marvel,  were  it  not  that  the  employment  of  the  large  majority 
has  turned  out  to  be  not  engineering  at  all,  but  a  special  depart- 
ment of  plumbing  and  gasfitters'  work  ;  so  no  harm  has  been 
done.  These  colleges  have  served  a  most  useful  purpose — they 
have  met  the  sudden  demand  in  an  admirable  manner ;  but 
one  or  two  non-municipal  have  closed  their  doors,  and  the 
time  is  soon  coming  when  the  leading  ones  must  consider 
the  nature  of  the  present  requirements,  and  whether  their 
organisation,  mode  of  teaching,  and  laboratories  may  not 
have  to  be  modified. 

Against  evening  classes  for  artizans,  against  polytechnics, 
technical  schools,  and  against  the  new  kind  of  instruction 
commonly  called  technical  education,  we  have  not  a  word  to 
say ;  the  difficulty  there,  is  to  compress  as  much  teaching  into  as 
few  hours  as  possible.  For  the  students  in  such  classes  the 
volt  must  be  merely  a  unit  of  pressure  seven-tenths  that  of  a 
Clark  cell;  the  ohm  a  resistance  of  10ft.  of  lOmil.  copper- 
wire,  and  an  ampere  a  convenient  unit  of  current  associated 
with  the  other  units  by  Ohm's  law.  We  are  not  discussing 
this  useful  sort  of  knowledge,  or  the  cheapest  way  of  impart- 
ing it ;  its  immense  value  we  thoroughly  appreciate,  and  the 
importance  of  bringing  it  down,  not  only  to  artisans,  but  even  to 
the  fringe  of  the  incompetent  class  which,  in  the  least  slack- 
ness of  trade  become  "the  unemployed,"  we  clearly  recognise ; 
but  we  wish  to  discover  whether  the  higher  kind  of  technological 
instruction,  which  claims  to  compare  with  the  science  teaching 
of  men  like  Glazebrook,  Carey  Foster,  Ruckeb,  Cornu 
and  others,  has  any  other  justification  than  that  of  the  mere 
shortening  of  courses,  and  the  catching  of  the  student  who 
has  been  induced  to  believe  that  two  years  is  enough  to  turn 
a  schoolboy  into  an  electrical  engineer.  It  is  very  probable 
that  the  demand  for  such  •'  electrical  engineers  "  will  soon 
fall  off,  if  it  has  not  already  begun  to  do  so.  There  will 
always  be  clever  ones  who  even  in  two  years  learn  much  that 
will  be  useful  to  them  in  alter  life.  Prof.  Perry  wrote  of  a 
"crystallised  system  of  laboratory  instruction  of  which  the 
object  is  the  gain  of  knowledge";  but  is  tins  all?  Frofs. 
Ayrton  and  Pebby,  the  champions  of  technology,  are  far  too 
good  men  for  this — any  crammer  could  run  a  crystallised 
system  of  laboratory  instruction  in  accordance  with  a  code, 
and  impart  all  the  knowledge  set  forth  in  a  syllabus  or  batch 
of  text-books,     "  It  is,"  as  M.  Cornu  clearly  says,  "  in  truth  | 


a  battle  between  the  scientific  and  the  utilitarian  spirit,  betwi  i  n 
exhaustive  and  abbreviated  instruction,  between  methodical 
treatises  and  pocket-books."     We  bave  no  sweeping  objection 

to  the  use  of  apparatus  screwed  down  to  a  board,  with  con- 
nections already  fixed,  for  the  use  of  students  red  hot  from  a 
lecture  in  which  it  has  been  described,  for  it  may  be  the  only 

way  of  hurrying  large  classes  through  a  laboratory;  hut  we 
object  to  call  it  science  teaching.  This  confusion  of  the 
acquisition  of  knowledge  with  education  is  not  confined  to 
science  ;  it  is  undermining  whole  branches  of  learning,  even, 
we  believe,  at  Cambridge.  The  institution  of  a  Mechanical 
Sciences  Tripos,  which  we  lamented  some  three  years 
but  an  example  of  it.  In  commenting  upon  thai  departui 
observed  that  nearly  the  whole  of  the  really  scientific  subjects  of 
this  Tripos  fall  under  the  head  of  mechanics— the  firs! 
section  of  physics — and  this  applies  still  more  forcibly  to 
electrical  engineering.  If  a  student  basno  time  to  go  througb 
a  complete  course  of  physics,  being  by  the  force  of  circum- 
stances compelled  to  specialise  from  the  first,  it  need  not 
follow,  as  M.  Cornu  suggests,  that  an  abbreviated  course  <>t 
instruction  must  necessarily  be  incomplete.  It  would  be 
possible  to  give  him  a  course  carefully  selected  from  those 
branches  of  physical  science  which  appear  to  form  the 
foundation  of  electrical  engineering.  The  narrowness  of 
such  a  course  is  to  be  deplored,  but  still  more  deplorable 
is  the  encouragement  of  specialisation  at  so  early  a  stage. 
To  choose  the  profession  of  an  engineer  is  a  serious  step, 
and  one  too  often  taken  merely  because  a  lad  has  shown 
a  taste  for  making  model  engines.  How  much  more  difficult 
is  it  to  intelligently  choose  a  single  and  somewhat  limited 
branch  of  the  profession '?  Whatever  the  range  of  the 
course  of  study,  let  it  be  thoroughly  scientific. 

One  of  the  lessons  to  be  learned  from  this  controversy  is 
that  it  is  quite  possible  to  overdo  laboratory  work  ;  of  this 
the  penny-in-the-slot  experiment  affords  an  example  ;  the 
other  extreme  is  the  jam-pot  and  sealing-wax  system. 
Somewhere  between  the  two  lies  the  ideal,  and  on  each  side  of 
this  ideal  is  a  range  of  practicable  systems,  the  one  kind  suitable 
for  those  who  can  devote  three  years  or  so  to  physical  science, 
and  the  other  for  the  artisan  who  can  give  hut  three  hours  a  week 
during  the  winter  months.  It  is  the  scientific  education  of 
the  former  class  which  is  being  endangered  by  the  upward 
growth  of  technology.  Instead  of  an  intelligent  and  logical 
study  of  principles,  the  student  is  confronted  with  ready 
arranged  apparatus  which  gives  him,  it  is  true,  cut-and-dried 
information  ;  but,  as  Prof.  Boys  writes,  "  be  has  no  direct 
evidence  ;  he  depends  entirely  upon  what  he  is  told,  or 
hearsay  (whether  told  by  a  direct-reading  instrument,  by  a 
demonstrator,  or  even  professor,  it  is  much  the  same),  and 
therefore  his  conclusions  are  no  more  valuable  than  the 
evidence  of  a  witness  who  begins  by  saying  that  he  has  been 
told  this  and  has  heard  that."  A  student  who  dees  nothing 
but  this  sort  of  work  in  a  laboratory  may  he  compared  to  a 
policeman  at  the  National  Gallery,  who  cannot  help  becoming 
intimately  acquainted  with  pictures,  but  does  not  necessarily 
know  anything  about  art. 

We  must,  however,  again  remind  our  readers  that  in  this 
spirited  controversy  there  has  been  a  little  tendency  to 
exaggeration  on  both  sides,  and  we  do  not  believe  that  "  the- 
studeni  -  presses  -  the-  but  ton -and -the- 1  n..  1 1  .  or-does  t  lie- rest  " 
system  plays  nearly  so  important  a  part  in  the  teaching  at  the 
leading  technical  colleges  as  the  strict  educational!  i 
imply.  The  scientific  standing  of  the  technologist  teachers  needs 
no  comment,  and  more  than  one  educationalist  has  in  the  course 
of  this  controversy  paid  tribute  to  the  success  of  their  labours  as 
judged  from  the  men  whom  they  have  turned  out.     We  have 
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mmi  ,i  doubt  that  the  teaching  of  these  leading  colleges  is  based 
upon  sound  scientific  lines,  but  for  all  that,  we  think  that  the 
i  .  i  malists  have  made  a  strong  case  for  the  true  teaching 
dl  science  to  those  who  can  afford  this  luxury.  A  course  of 
&C  study  will,  no  doubt,  include  subjects  of  little  or  no 
ccial  value,  and  we  hope  that  there  may  always  be 
found  students  who  are  prepared,  even  though  it  be  at  the 
expense  of  a  little  more  time,  to  go  through  a  thorough 
and  logical  education.  "  Who  shoots  at  the  midday  sun," 
sail  Sir  Philip  Sidney,  "though  he  be  sure  he  shall  never 
hit  the  mark,  yet  as  sure  he  is  he  shall  shoot  higher  than  who 
aims  but  at  a  bush." 


REVIEWS. 


The  Measurement  of  Electrical  Resistance.    By  William  Artw-r 

Prick,  M.A.     (Clarendon  Press,  Oxford.) 

This  work  comprises  as  many  as  200  pages,  and  is  by  far 
the  most  complete  treatise  on  the  subject  of  resistance  that 
has  yet  been  written.  The  author  is  peculiarly  well  fitted  for 
his  task,  since  he  has  had  during  several  years  the  superin- 
tendence of  the  construction  of  a  large  number  of  resistance 
coils,  and  also  of  the  various  forms  of  instrument  in  which 
these  are  used  for  purposes  of  comparison  and  measurement. 
The  book  contains  a  great  amount  of  practical  information 
which  cannot  fail  to  be  most  valuable  to  instrument  makers, 
and  interesting  to  all  who  have  to  deal  with  the  measurement 
of  resistances.  There  are  over  70  diagrams  illustrating  the 
letterpress  ;  all  of  these  are  good,  and  many  of  them  are 
exceptionally  clear  and  detailed.  There  are  12  chapters  and 
six  appendices.  After  first  explaining  the  laws  of  resistance 
and  the  meaning  of  the  ohm,  the  author  proceeds  to  discuss, 
in  Chapter  II.,  the  materials  which  have  been  used  from  time 
to  time  in  the  construction  of  resistances.  A  good  account  is 
given  of  the  early  work  of  Matthiessen  and  Hockin  on  the 
temperature  coefficient  of  metals,  and  the  laws  of  resistance 
fulfilled  by  alloys  of  the  pure  metals.  The  later  work  of 
Dewar  and  Fleming  is  also  given,  and  their  diagram  showing 
the  values  of  the  specific  resistance  of  various  substances, 
determined  at  the  very  low  temperatures  which  can  now  be 
produced  by  liquid  oxygen  and  boiling  ethylene  at  low 
ire,  and  measured  with  the  aid  of  the  platinum  thermo- 
meter of  Callendar.  The  character  of  the  copper  and  other 
nces  now  commonly  used  for  resistances,  appears  to  be 

purer  now  than  in  Matthiessen's  time, 1  the  numbers  i  f  these 

early  experimenters,  although  quoted  in  all  text  bonks  to  this 

day,  are  only  approximately  true.    The  author  bus,  therefore, 

■    red   to  more  recent   work,  and  alludes  not 

i  i    I  >ewar  and    I  lemur,,  bul   also  to 

tho  e  of  (null; le.     Ii   would,  however,  have  been  better  if 

the  author  had  referred  more  fulbj  i cenl  work  than  be  has 

actually   done.     The  mea  uremi  m    ol  Ki  anelly,  for  in 
might  have  been  alluded  to.     Thede  cription  of  the  propi  rties 
of  ih'   variou   alloj    u  i  d  foi  n  ;ood  on  the  whole. 

tnin,    howevi  r,    is   very    brieflj    refi  i  n  d    to,    the   only 

infi tion  |  iven  bi  ing  thai  which  was  fii  ed  about 

-; .      I  hi    lifficulties  which  makers  1  ug 

n  liable  quantitie    ol   this  material,  a  leavoi      madi 

to  i",,i,  i ;  ii  fro n    deti  rioration   by  gilding  its  sui  face,        u,  I 
alluded    I        P  obably  the  n  ho  have  had 

experience   with   it  n  as  untru  1 1 

I, ut    ;i, , ,,,  ling    to    the   authoi 

propi  rties  i  1  seem  to  be  quite  pen 

Long  uihli  I,  ii,; .  to  the 

of  the   p 

i  165." 
Th  .,;  bobbins  a 

of  practical  information 

bowing  thi  ,  to  be 

,  ||  ,i    foi    ,.,, 

nly  instances  of  the  imn 

information  which  the  hook  contain        n,,  .  is  one  point  in 


the  winding  of  resistance  coils,  however,  which  all  makers 
seem  to  ignore,  and  of  which  no  notice  is  taken  in  this  book. 
In  order  to  construct  non-inductive  resistance  coils,  the  wire  is 
wound  on  the  bobbins  double,  so  that  the  currents  in  adjacent 
wiles  How  in  opposite  directions.  This,  of  course,  does  away 
with  the  magnetic  effect  ;  but  the  capacity  effect,  owing  to 
adjacent  wires  Icing  at  different  potentials,  is  greater  with 
this  system  of  winding  than  if  the  coils  were  wound  simply, 
like  an  electro-magnet.  As  a  matter  of  fact,  if  coils  of  more 
than  1,000  ohms  are  wound  in  this  manner,  the  inductance  of 
them  due  to  this  condenser  action  is  generally  greater  than 
the  self-induction  which  is  avoided  by  the  method  of  winding. 
It  is,  therefore,  expedient  to  modify  the  winding  of  high- 
resistance  coils,  either  by  winding  them  in  sections  or  else  by 
winding  them  partly  on  the  inductive  and  partly  on  the  non- 
inductive  plan. 

The  chapters  on  commutators,  switches,  and  the  various 
forms  of  bridges  for  resistance  measurements  are  admirable, 
and  criticism  can  only  take  the  form  of  suggesting  one  or  two 
instances  in  which  fresh  matter  could  have  been  introduced 
with  advantage.  A  large  amount  of  space  is  well  spent  on 
the  consideration  of  the  various  forms  of  the  metre  bridgi 
and  its  accessories.  The  Carey-Foster  method  of  using  such 
bridges  has  been  widely  employed  for  scientific  purposes,  but 
it  is  also  specially  suitable  for  comparing  a  resistance  coil  with 
a  standard,  and  has,  consequently,  been  considerably  used  in 
the  commercial  manufacture  of  resistance  coils.  It  is,  there- 
fore, a  pity  that  the  author  of  this  work  has  not  given  a  fuller 
account,  of  the  ingenious  arrangements  devised  by  various 
makers  for  the  convenient  use  of  the  bridge  for  this  purpose. 
One  form,  due  to  Messrs.  Nalder  Bros.,  might  with  especial 
advantage  have  been  described.  A  modification  of  the  metre 
bridge  is  also  now  much  used  for  potentiometer  work,  and  a 
description  of  such  an  instrument  should  have  been  included 
in  the  present  book.  The  valuable  work  of  Mr.  Crompton  in 
this  direction  is  well  known,  and  a  good  description  of  his 
apparatus  for  measuring  voltages  and  currents  of  all  values  in 
terms  of  certain  resistances,  and  the  electromotive  force  of  a 
standard  cell,  would  have  keen  a  most  useful  addition  to  the 
information  given.  In  the  past,  standard  resistances  have  been 
used  mainly  for  resistance  measurements,  but  it  appears  likely 
that  in  the  future  some  of  their  most  important  applications 
will  be  of  an  indirect  character,  in  so  far  as  they  will  be 
employed  for  the  accurate  measurement  of  the  currents  and 
potentials  used  in  electrical  engineering  work. 

The  remainder  of  the  book  deals  with  the  measurement  of 
low  resistances,  insulation  and  cable  testing,  and  the  resistances 
of  batteries  and  electrolytes,  and  concludes  with  a  number  of 
appendices,  in  which  the  mathematical  theory  of  the  various 
bridges  and  methods  previously  alluded  to  is  worked  out. 
Taken  altogether,  the  book  is  an  admirable  treatise  on  the 
subject  of  resistance. 

An  Introduction  to  Physical  Measurements.  By  Dr.  K.  Kohx- 
raubch.  Translated  from  the  German  by  T.  II.  Waller  and  H.  R. 
router.     Thiol  English  Edition.      .Churchill,  London'1. 

This   treatise  is  by  general  consent   looked   upon   as  the 

Standard  work  upon  the  Subject  of  Physical  Measurements. 
and  the  issue  oi  the  third  English  edition  (translated  from 
the  seventh  Ger a  edition)  will  be  welcomed  in  every  physical 

ory  in    thi     t  d  in  A  merica.     The   second 

■   fourth  German  one,  and 

the  pn  embodies  the  numerous  changes  and 

additions   which    have   appeared  in  the  three   last    German 

;  .     Dr.  Kohlrausch  has,  moreover,  widened  the  aim  oi 
his  worl  i  provide  not  onlj  for  the  needs  of  students, 

Imi  also  i"  Borne  i  stent  the  explanation  and  directions  useful 
to  t hose  unilei ■iak.,  ake  the 

hook  j ,  I  plete  and  n    abb  .  the  authoi  obtaini  ,1  the 

,i  .     of  a  number  of  d  in  spi  •  alist a 

.    acknowli  dgi  a 
to  them.     The  amount  oi   new  ma    ■ 
umstance  .  ha     been  int  reduced  is  consider- 
able ;  so  inn         i  that  the  pi.  i  m  edition  contains  nearly  four 

the  ni        i  of  pages  thai  appi  German 

edition,  issu      in  1 869.     I  'oi   ftu  ilitj  oi  r<  fen  o©   and 
parison  with    ormer  edition  .  thi   original  numbering  of  the 
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sections  of  the  boot  has  been  retained  as  far  as  possible,  and 
where  fresh  mattei  is  introduced  ii  has  been  cla  led  with 
one  of  the  old  sections,  it-  only  distinguishing  marls  being 
a  suffix  attached  to  the  number  of  the  section.  Thus,  whereas 
in  the  last  edition  section  71  1ms  no  subdivision,  in  the  pi 
volume  there  an  no  less  than  seven  parts  of  this  sei 
occupying  18  pages,  instead  of  three  as  formerly.  One  of  the 
most  useful  features  of  this  work  ar  ses  from  the  insertion  of 
numerous  references  to  original  researches,  and  from  the 
addition  of  a  number  of  valuable  tables  at  the  end  of  the 
book.     In  both  th   i  .in    presenl   edition  has  much 

improved  on  the  previous  one.  The  portion  of  the  work 
which  has  been  must  added  to  is  naturally  that  which  relates 
to  the  science  of  electricity. 

We  have,  in  general,  nothing  but  praise  to  bestow  on  this 
book.  There  art-,  however,  one  or  two  blemishes.  The 
references  are  almost  entirely  to  German  researches.  This 
is  quite  excusable  in  a  German  edition,  since  the  author 
distinctly  states  that  he  does  not  express  any  judgment  as  to 
priority,  and  that  the  bibliography  was  arranged  chiefly  with 
regard  to  the  accessibility  and  serviceable  character  of  the 
reference.  A  judicious  selection  of  references  to  English 
work  would,  however,  have  increased  the  value  of  the  book, 
even  from  a  German  point  of  view  ;  while  it  is,  of  course, 
obvious  that,  in  an  English  edition,  there  is  every  reason  for 
a  preponderance  of  English  references.  It  is  strange  to  find 
no  reference  to  the  work  of  Lord  Rayleigh  when  the  silver 
voltameter  is  described,  and  equally  so  to  find  the  subject  of 
the  absolute  measurement  of  resistance  dismissed  without 
allusion  to  the  wt  rk  of  the  British  Association  and  the  later 
work  of  Rayleigh. 

The  translators  might,  without  much  trouble,  have  removed 
the  foreign  appearance  of  the  mathematics  given  in  the  book 
by  using  symbols  more  usually  employed  in  England.  It  is 
true  that  there  is  no  common  agreement  in  this  country  as  to 
symbols,  but,  although  we  may  use  many  different  letters  to 
represent  the  strength  of  a  current,  we  never  use  the  letter  J 
for  this  purpose,  whereas  in  this  book  it  is  so  used  throughout. 
In  English  works,  too,  the  natural  logarithm  of  a  quantity  /, 
is  denoted  by  log.(  k,  but  throughout  this  book  it  is  repre- 
sented by  Imj.  nut.  /,-.  On  pages  366  and  367  the  symbol 
used  for  the  coefficient  of  self-induction  is  II,  although  the 
universally  used  English  symbol  for  this  quantity  is  L.  The 
Greek  capital  letter,  when  used  in  this  connection,  is  bad 
enough ;  but  when  lower  down,  on  page  367,  the  small  letter  it 
is  employed  for  the  same  purpose,  the  only  excuse  which 
can  be  offered  for  such  a  grave  misuse  of  a  symbol  uni- 
versa'ly  employed  to  represent  a  definite  number  is  that  it  is 
the  fault  of  the  printer,  and  an  oversight  on  the  part  of  the 
reader  of  the  proof  sheets. 

Electricity,  Electrometer,  Magnetism,  and   Electrolysis.    By 

G.  Chbtstal  ana  W.  X.  .Shaw.  (Loudon  :  A.  and  C.  Black.) 
The  above  work  is  a  reprint  of  a  number  of  articles  taken 
from  the  ninth  edition  of  the  "  Encyclopaedia  Britan- 
nica."  Hitherto,  anyone  wishing  to  procure  a  copy  of  Prof. 
Chrystal's  able  article  on  Electricity  has  been  obliged  to 
purchase  Part  XXIX.  of  the  "  Encyclopaedia,"  containing, 
besides  the  subject  mentioned,  a  lot  of  information  about 
the  Elephant,  Elijah,  Elecampane,  and  other  matters 
which,  though  useful  in  their  own  way,  are  not  of 
absorbing  interest  to  the  electrician.  It  is  now  possible 
to  buy,  at  two-thirds  of  the  price  of  part  XXIX.,  a 
pamphlet  which  contains  not  only  the  article  on  Electricity, 
but  also  the  sections  on  Electrolysis,  Electrometallurgy, 
Electrometer,  and  Magnetism.  The  subject  matter  is  merely 
reprinted,  and  the  reader  must  not  expect  to  find  any  account 
of  the  important  practical  developments  of  these  subjects 
which  have  taken  place  since  the  publication  of  the  ninth 
edition  of  the  "  Encyclopaedia."  The  extent  of  some  of  these 
developments  is  brought  forcibly  to  the  mind  of  the  reader 
of  these  pages.  The  issue  of  an  English  work,  now  i 
dealing  with  the  subject  of  magnetism  without  making  the 
slightest  allusion  to  the  researches  of  Ewing,  is  a  wonderful 
curiosity.  The  article  on  the  electrometer,  of  course,  lacks 
any  reference  to  the  recent  developments  in  electro 
instruments  ;  and  other  instances  could  be  pointed  out  which 


shew  Imw  greal  have  been  the  advanci  ■  since  the  writing  of 
the  articles  in  question.     But  although  th    practical  develop- 
ment  of  the  subject  has  been    remarkable,   the  thee 
remained  in  much  the    ai  i     tate  as  before,  and  the  reader 
will,  at  ;i  \er  find  in  tins  wmk  ;i  clear  and  exhaus- 

tive exposition  of  the  th,  Lcity. 

Electrical  Engineering  as  a  Profession  :  How  to  Enter  it,  and 
Guide  to  the  Engineering  Profession.     Bj  A    D.  Sodtham. 

I  London  :  Noutham  ami  Co.     1895.) 

The  bewildering  "guide"  does  little  more  than  offer  :i 
quantity  of  undigested  information  to  p  rents,  students,  and 
others  who  may  he  tempted  by  its  3traggling  title  to  turn 
to  its  attractively  illustrated  pages  for  advice.  The  most 
interesting  part  is  contained  in  five  pages  giving  a  collection 
of  the  opinions  of  several  leading  firm-  and  engineers  which 
have  from  time  to  time  been  published  in  various  technical 
periodicals,  but  even  these  are  thoroughly  contradictory.  We 
heartily  endorse  every  word  of  Prof.  Kennedy,  who  is  said  to 
hold  very  firmly  to  the  idea  that  an  electrical  engineer  must 
first  be  made  a  thorough-going  mechanical  engineer,  and  that 
mere  electrical  knowledge,  however  complete,  without  all  the 
training  that  a  mechanical  engineer  ought  to  have,  is  of  little 
use  for  the  actual  work  which  the  engineer  has  to  do.  On  the 
other  hand,  Mr.  James  Swinburne  is  quoted  as  asserting  that 
training  given  at  technical  colleges  is  sufficient  in  itself  for 
without  going  through  the  shops.  Mr.  Swinburne's  remarks, 
however,  relate  to  work  of  a  "  semi-scientific  nature,"  and  he 
admits  that  he  does  not  care  about  proficiency  in  such  matters 
as  dynamo  or  transformer  design.  The  attempted  analysis  of 
the  engineering  profession  into  sub-divisions  is  quite  illusory, 
and  the  author  concludes  this  section  by  stating  that  an 
engineer  may  be  either  consulting,  contracting,  or  manufac- 
turing, the  two  former  and  the  two  latter  often  running 
together ! 

Part  II.,  which  occupies  more  than  three-quarters  of  the 
whole  volume,  contains  condensed  descriptions  of  various 
technical  institutions,  elaborately  illustrated.  The  space  given 
to  the  different  colleges  is  ridiculously  ill-proportioned  to  their 
importance,  and  thus  the  descriptions  become  distinctly  mis- 
leading. 

Part  III.  gives  particulars  of  fees  and  conditions  of  pupil- 
lage with  electrical  and  with  general  engineering  firms.  In 
the  former  class  there  are  several  third  or  fourth-rate 
concerns  who  would  merely  use  their  pupils  as  unpaid  work- 
men. This  section  is  utterly  out  of  proportion  to  the  rest  of 
the  book,  and  the  only  excuse  for  it  is  that  a  good  deal  of 
information  about  the  colleges  can  be  easily  obtained  from 
prospectuses,  while  details  from  firms  can,  for  the  most  part, 
only  be  obtained  by  letter. 

Opinions  on  the  best  course  of  training  for  an  electrical 
engineer  differ  very  widely.  The  ideal,  we  think,  is  three 
years  at  Cambridge  or  Oxford,  taking  physics  and  chemistry, 
with,  perhaps,  the  elements  of  another  science  or.  two.  Then 
two,  or  better,  three  years  in  a  general  mechanical  engineer's 
works,  and,  finally,  a  year  at  a  technical  college.  This  year 
may,  however,  be  taken  after  one  year  in  the  works,  going 
back  to  the  works  afterwards,  for  there  is  a  better  chance  of 
employment  from  the  works.  A  few  years  ago,  six  or  seven 
years  were  spent  in  the  works,  but  then  technical  colleges 
were  unheard  of,  and  competition  was  not  so  keen.  For  those 
who  cannot  spare  these  years,  Mr.  Crompton's  advice,  given  in. 
Mr.  Southam's  book,  is  good.  Leave  school  at  17,  two  years 
in  a  technical  college,  a  year  and  a-half  or  two  years  in  a 
mechanical  engineering  workshop,  to  learn  pure  mechanical 
engineering,  and  electrical  works  for  two  years  aft  r- 
wards.  For  those  who  have  even  less  time  to  spend. 
we  would  suggest  one  year  in  the  shops,  one  at  technical 
college,  if  possible  qualifying  as  a  second-year  student. 
and  then  two  years  in  the  shops  again.  If  a  further 
reduction  in  time  and  expense  is  necessary,  knock  off  the  first 
year  in  the  shops,  and,  lastly,  knock  off  the  college  altogether 
and  rely  on  two  years  in  the  shops,  and  book  work.  Bea 
Prof.  Kennedy's  advice  in  mind,  a  general  mechanical  shop  is 
to  be  preferred  to  anything  hut  the  verj  let  electrical  works, 
and  not  only  on  the  grounds  given  by  Prof.  Kennedy,  but 
because  it  is  almost  impossible  for  ;*  lad  to  intelligently  prefer 
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■electrical  engineering  to  mechanical  engineering  when  he 
knows  nothing  about  either.  When  he  is  a  qualified  mecha- 
nical engineer  he  can  easily  pick  up  his  electrical  science,  but 
if  he  has  nothing  but  electrical  knowledge  he  is  incapable  of 
taking  a  mechanical  job  if  he  should  have  the  chance  of  it. 
Six  months  in  the  best  works  would  be  worth  more  than  three 
or  four  years  with  some  of  the  firms  mentioned  in  this  book. 

The  Engineer's  Year-Book.  By  H.  R.  Kempe.  Second  Year.  (London: 
Crosby  Lockwood  and  Sou.  1895.) 
The  author  does  not  cle  irly  define  in  his  preface  what  he 
means  by  a  yeir-book;  but  we  gather  that  it  is  one  that 
needs  periodical  revision.  By  far  the  most  useful  part  of  the 
book  is  the  tables,  which  may,  perhaps,  be  modified  and 
rearranged  from  time  to  time.  We  find,  for  example,  that  a 
very  clear  table  of  six-figure  logarithms  is  added  this  year ; 
these  obviously  will  not  need  revision.  A  long  article  on  the 
Forth  Bridge  has  been  wisely  omitted  this  year,  and  the  one 
on  the  construction  of  the  Eddystone  lighthouse,  and  handy 
rules  for  the  demolition  of  bridges,  might  well  follow  it.  The 
electrical  section  is  short ;  but  needs  a  little  revision.  In  the 
section  on  accumulators  we  are  told  that  "  the  acidulated 
water  contains  25  per  cent,  of  sulphuric  acid,"  but  not  a  word 
about  the  specific  gravity ;  also  that  "  the  charging  electro- 
motive force  should  not  exceed  the  electromotive  force  of  the 
accumulator  by  more  than  5  per  cent."    What  can  this  mean? 

A  Treatise  on  Practical  Photometry.    By  A.  Palaz.    Authorised 

Translation    from    the    French,    by    G.    W.    Patterson    and    M.    R. 

Patterson".      (New   York :    D.  Yan   Nostrand    Company.     London  : 

Sampson  Low,  Marston  and  Co.,  Limited.) 
We  reviewed  the  original  French  edition  of  this  book  at 
great  length,  since  it  was,  and  still  remains,  the  only  thorough 
treatise  on  the  subject,  and  it  is  therefore  unnecessary  to  refer 
to  its  contents.  It  has  nowT  been  translated  into  the  American 
language  by  an  assistant  professor  of  physics  in  the  University 
of  Michigan.  The  printing  is  a  great  improvement  upon 
that  of  the  French  work,  and  the  illustrations  have  been 
re-engraved.  The  translators  have  added  an  appendix  in  which 
an  opportunity  was  afforded  for  bringing  the  book  up  to  date, 
but  it  contains  very  little  that  is  useful  or  new.  Not  only  is 
the  photometrical  work  of  Abney  omitted,  but  even  the  re- 
searches of  their  own  countrymen  have  not  been  noticed  by 
the  translators. 

La  Galvanoplastie  Bj  Emile  Bouant.  (Paris  :  J.  B.  Bailliere  et  Fils.) 
This  is  a  clearly-written  and  clearly-printed  little  book ; 
but,  although  there  is  a  diagram  of  connections  in  which  an 
ammeter  is  boldly  depicted,  there  are  far  too  few  data  as  to 
the  current  densities  to  be  employed  in  the  various  processes, 
and  the  selection  of  a  proper  current  density  is  the  kernel  of 
■the  whole  matter. 


INTERIOR  CONDUIT  WIRING. 

The  fact  that  a  system  of  insulation  has  met  with  a  wide 

success   in   America   is  but  little  recommendation  to  English 

engineers,  since   it   is  only   comparatively  recently  that  wiring 

has  been  done  in  the  United  States  in  what  w>-  should  consider 

ifi   and  workmanlike  way,  and,  besides  this,  the  dry  climate 

n  rica   allows    many  materials   to   be  used   as   insulators 

which    would    hi-   quite    useless    here.     Besides  a   natural  dis- 

ii  lie, n      to     adopl      a      cheap     labour  saving     expedient      of 

American   origin    for    firs  I  class    work,    English  engineers   are 

strongly  inclined  to  stick    to  methods  which  have   proved  to  be 

satisfactory   in   the  past,   especially  when  a  new  met  hod  needs 

retraining   of    their   stall",  or  when  the    material  can   he  bought 

"idy  fri  i,  the  sole  agent  for  the  patent.  Concentric 

wiring  labours  under  these  two  disadvantages,  and  they  exist 

in  a  minoi   degree  iu  the  materials  used  for  "  interior  conduit 

wiring.''     The  advantages  of  this  system,  winch  is  now  being 

the   English   dd  .  however,  so  pronounced 

hal   the;,    lesei  re  the  attenl  ion  oi  all  those  whi 

in    wiring.      One    feature   of  this   bj  tl    il    entail , 

no  special   kind    oi    iwitohee    or   other   fittings  .   but,  on  the 

rary,    the    blocks    for    switches,   sockets     mi     roses    are 


designed  to  save  a  good  deal  of  labour.  The  "conduits" 
consist  of  tubes  of  paper  impregnated  with  bitumen  tempered 
with  a  mineral  oil.  They  are  intended  to  supersede  wooden 
casing.  The  material  is  distinctly  less  inflammable  than  wood, 
and  the  central  partition  between  the  conductors  is  deliberately 
abandoned.  For  the  almost  universal  use  of  wood  casing,  and 
for  the  central  partition,  through  which  screws  are  generally 
put,  we  have  to  thank  the  insurance  companies,  but  it  is 
very  satisfactory  to  learn  that  all  the  insurance  companies  save 
one  have  accepted  the  interior  conduit  system,  and  even  this 
last  one  has  permitted  its  use  in  certain  cases  ;  these  cases,  as 
usual  with  this  office,  not  being  allowed  to  form  precedents  for 
further  use  without  special  sanction  of  the  inspector.  The 
insulation  offered  by  the  tubes  themselves  is  not  very  high,  but 
it  is  at  least  better  than  wood.  Should  a  short-circuit  occur 
within  the  tube,  combustion  of  the  material  is,  we  understand, 
practically  impossible,  although,  of  course,  a  tube  can  be  burned 
by  holding  it  in  a  fire.  For  the  best  kind  of  work  the  tubes 
are  cased  in  iron  or  brass.  Without  such  casing,  it  is 
claimed  that  they  are  distinctly  cheaper  than  wood. 
A  very  simple  joint  and  round-elbow  pieces  are  provided,  and 
a  considerable  part  of  the  saving  is  effected  by  the  total 
abolition  of  mitres,  and,  therefore,  of  skilled  labour.  As  the 
wires  can  be  easily  withdrawn  and  replaced  after  the  tubes  are 
fixed,  it  is  urged,  and  we  think  very  sensibly,  that  there  is  no 
objection  to  burying  the  work  in  plaster.  The  chief  reason  for 
surface  work  with  wood-casing  is  accessibility  in  case  of  need  ; 
here,  the  rounded  corners  offer  accessibility,  but  from  the  ends,  , 
and  not  by  taking  off  the  capping.  Several  firms  have  given 
it  a  trial,  and  we  have  no  doubt  that  a  little  experience  with  it 
will  reveal  many  other  advantages  than  those  to  which  we 
have  referred. 


THE  SOUTHWARK  BRIDGE  EXPLOSION. 

MAJOR  CARDEWS  REPORT. 
The  following  is  an  abstract  of  Major  Cardew's  report  of  the 
Inquiry  held  by  order  of  the  Board  of  Trade  into  the  circum- 
stances connected  with  a  series  of  explosions  which  occurred 
on  February  1st  on  Southwark  Bridge.  An  account  of  the 
proceedings  at  this  Inquiry  appeared  in  The  Electrician  of 
February  8th,  together  with  a  plan  (reproduced  on  page  679)  of 
the  arrangements  of  pipes,  etc.,  at  the  spot  where  the  explosion 
occurred.  The  report  is  dated  February  7th.  After  explain- 
ing the  diagrams  accompanying  the  report  the  Inspector  goes 
on  to  say  : — 

From  the  evidence  given  at  the  inquiry  there  appears  to  be  no  doubt  that 
the  first  explosion  occurred  iu  the  culvert  under  the  pavement  and  roadway 
on  the  west  side  of  the  south  end  of  the  bridge.  Several  witnesses  were 
positive  that  this  explosion  occurred  first  by  an  appreciable  interval  of  time. 
.nil  one  of  them.  Jlr.YV.  1 ..'.  rainier,  could  hardly  have  made  a  mistake  on  this 
point,  as  he  was  in  a  pony-cart  close  to  the  explosion,  and  the  pony  and  cart 
liail  10  ived  across  the  road  before  these'  ond  explosion  took  place.  This  tirsi 
explosion  was  by  far  the  most  intense  of  all  which  occurred,  many  paving 
Btonea  bei  ly  shattered.    One  woman  was  reported  to  be  rather 

seriously  injured  by  the  (Mbris.  It,  was  immediately  followed  by  tliiee 
explosions  in  the  street  boxes  of  the  I'.lectric  Lighting  Company  on  the 
opposite  (east  side  of  the  brid  On  man  and  two  men  were  injured 
l,\  these  explosions,  one  man  being  Mown  up  about  6ft.  or  7fl 

nun.  This  man,  however,  was  able  to  give  evidence 
at  the  inquiry.  The  covers  and  frames  of  the  boxes  were  broken,  and  the 
pavement  displaced  ai  each  box. 

The  officials  of  the  Electric  Lighting  '  lompany  were  on  the  Bpot  shortly 

after  the  occurrence,  and  those  of  the  Go    Company  as  soon  as  they  could 

be  summoned      They  found  both  the  Eull    il     as,  which 

■  ■'.    from  the  gulrj  si    the  oatchpit  on  the 

the  ground  over  the  culvert,  a  large  •■rack  was  found 

in  the  3 il  o  of  whii  lil  ■  ■   -.     This 

ded  about  half  waj  round  th<   pipi    on  thi    uppei     ide.     There 

I  crack  in  the  pipe  it  the  same  place,  but  this  appears 
to  have  been  tu  old  injury,  and  to  have  so  far  rusted  up  that  then  was 
little,  if  an} .   li  i  it.    1  pipe  was 

,     H   ween  I  ha 
pipe  and  the  grating  of  the  culvorl  im  «  il  the  s,,ii  was  very 

i  ', 
i  the  cul> ■■it . 
How  it      ,      red  cannot    [fear,  be  t  i  ined,  bul  I  think  1  can 

he  el  otric  lighting  mains. 

Dtioned,    there   were   no   electric   mains  in  the  immi 

vicinity   of  the  fit  t  explosion,  and  the  emptj    pi]  I    ;,<    take 

"X  way  injured,    Thei 
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is  true,  communicate  at  a  distance  of  about  16ft.  with  a  street  box 
which  contains  electric  mains.  I  examined  this  box,  but  found  no  signs 
of  an;  '  iken  place  within  it.     The  voltmeter  records 

of  the   Elect ri  mpany   Bhow  no  trace  of  disturbance  on   the 

at  the  time  of  these  explosions,  and  as  the  mains  in  use  were  all 
concentrie  cables,  the  outer  conductors  of  which  were  thoroughly  connected 
to  earth  at  the  generating  station,  1  do  not  think  they  arc  likely  to  have 
produced  a  spark.  The  fact  that  there  was  no  explosion  in  the  street 
boxes  on  the  we  side  of  the  bridge  is  a  further  proof  that  the  escaped  gas 
had  not  penetrated  into  them,  and  in  consequence  that  it  could  not  have 
been  fired  by  the  electric  mains.  It  was  stated  in  evidence  that  a  match 
which  had  recently  been  alight  was  found  in  the  catchpit  communi- 
cating with  the  culvert,  and  this  may  possibly  have  fired  the  gas. 
I  believe  that  in  the  ease  of  tiring  by  ordinary  flame  it  sometimes 
happens  that  the  gas  burns  quietly  for  a  considerable  time  should  it  be  in 
too  great  a  quantity  to  form  an  explosive  mixture,  and  that  when  the 
Same  reaches  a  layer  of  explosive  composition  a  violeut  explosion  may 
resulr.  It  is,  I  think,  quite  possible  this  may  have  occurred  in  this 
instance,  and  that  the  person  who  threw  the  lighted  match  into  the  catch- 
pit  may  be  quite  unaware  that  he  thereby  caused  the  explosion.  The  only 
other  cause  1  can  suggest  is  a  spark  struck  by  a  horse's  foot  or  a  wheel  close 
ley  grating  out  of  which  the  gas  was  issuing  freely. 
The  explosion  appears  to  have  traversed  the  culvert  and  followed  the 
course' if  the  gas,  which  had  percolated  into  the  electric  light  street  box 
marked  «*.  on  the  east  side  of  bridge,  whence  it  found  its  way  by  means 
of  the  pipes  to  those  marked  b,  c,  and  dt.  The  access  to  street  box  a 
appears  to  hue  been  afforded  by  imperfect  sealing  round  the  pipes  entering 
the  box,  which  passed  just  over  the  culvert.  This  was  tested  by  firing 
some  smoke  rockets  inside  this  street  box,  when  the  smoke  appeared  in 
considerable  volume  at  the  culvert  after  about  one  minute,  and  seemed  to 
be  travelling  along  the  outside  of  the  pipes.  Apparently,  on  the  west  side, 
the  gas  was  unable  to  force  its  way  into  the  electric  light  street  box,  but 
in  this  case  the  street  box  had  only  been  constructed,  and  the  pipes  in 
connection  with  it  laid,  about  a  fortnight  before  the  explosions  occurred, 
and  the  pipes  crossed  at  a  greater  height  above  the  culvert.  Having 
obtained  access  to  street  box  a,  the  connecting  pipes  gave  an  easy  passage 
to  6,  c,  and  </.    As  far  as  street  box  c  the  slope  of  the  roadway  favoured  the 
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passage  of  the  gas,  beyond  that  it  was  forced  down  the  slope  by  the 
pressure  from  behind,  and,  no  doubt,  travelled  more  slowly.  The  explosion 
in  d  appears  not  to  have  been  quite  so  violent  as  in  c.  Had  more  time 
been  allowed  for  the  penetration  of  the  gas  along  the  system  of  pipes,  there 
is  every  reason  to  believe  that  more  explosions  would  have  occurred. 

The  existence  of  numerous  empty  pipes  in  the  system  of  mains  laid  by 
the  City  Electric  Lighting  Company,  to  which  I  called  attention  in  my 
■report  on  the  Cannon-street  explosion  in  November  last,  greatly  facilitates 
the  passage  of  gas  should  it  find  access  in  considerable  quantity  at  any 
point. 

This  ccident  appears  to  me  to  suggest  far  more  serious  cause  for 
anxiety  than  that  which  recently  occurred  in  Cannon-street.  It  is  true 
that  in  this  case  there  was  no  electrical  charging  of  the  ground,  or  any 
defect  in  the  electric  lighting  mains,  and  that  the  explosions  were  not  due 
to  any  electrical  action  ;  but  the  Cannon-street  accident  was  caused  by  a 
gross  blunder  on  the  part  of  the  Electric  Lighting  Company,  and  the 
Company  have  siuce  taken  steps  to  make  a  repetition  impossible. 

The  most  striking  features  about  the  Southwark  Bridge  accident  are — (1) 
the  distance  to  which  it  appears  that  a  series  of  explosions  may  travel 
along  the  electric  main-  which  form  a  gigantic  network  under  the  whole 
■of  the  streets  of  the  City  ;  and  (2)  the  proof  it  affords  of  the  insufficiency 
of  any  ordinary  system  of  ventilation  of  these  pipes  and  street-boxes,  if 
gas  can  find  an  easy  access  to  them,  and  the  necessity  of  exercising  great 
•care  to  make  and  keep  the  street-boxes  impervious  to  gas. 

The  culvert  which  exploded  in  this  case  was  provided  by  means  of  the 
■catchpits  and  gulley  gratings  with  large  openings  for  the  escape  of  gas,  and 
yet  these  did  not  prevent  the  explosion,  and  indeed  probably  enabled  the 
accumulated  gas  to  be  fired.  This  culvert,  however,  so  far  from  being 
impervi"1.  permitted  it  easy  access  through  the  openings  of  the 

grating  forming  the  lid  of  the  culvert. 

After  very  careful  isideration  of  the  recent  accident,  I  adhere  to  the 

recommendations  as  to  prevention  of  accumulation  of  gas  detailed  in  my 
report  on  the  Cannon-street  accident.*  Had  these  been  carried  out,  there 
would  have  been  no  explosion  in  the  electric  light  conduits.  I  am,  how- 
ever, inclined  to  give  mure  emph  ksis  to  the  suggestion  that  the  air  capacity 
of  the   street    boxes   should    be    reduced    by    filling    with    incombustible 


*  Marked  "2nd  Explosion"  in  diagram  reproduced  herewith, 
t  Marked  " 3rd  Explosion,"  "  4th  Explosion,"  "  5th  Explosion,"   in  dia- 
gram reproduced  herewith. 

t  See  7  February  8th,  p.  428. 


material,  and  to  add  I  hat  unless  and  until  an  efficient  system  of  ventilation 
by  forced   draught    is  provided,  all    the    pipes    and   conduits  should  be 
treel  box    a-  recommended  by  Major-Gen. 
Webber,  C.B.).     With  this  addition,   I   can  be  requirement 

No.  7  of  my  former  report — "Accumulation  .it  gas  Bhould  lie  prevented 
by  thorough  ventilation,  i.\  making  the  side  ami  bottonu  of  street  boxes 
impervious  to  gas,  and  by  filling  up  the  boxes  a-  far  as  practicable  with 
incombustible  material."  '1'..  this  I  would  now  add  "by  thoroughly 
plugging  pipes  and  conduits  at   each   street    box  to  "  of  gas 

along  i  he  system,"  and  I  put  the  filling  up  the  boxes  t.r>t.  as  the  most 

td  certain  method  of  preven  ii  explosion,     [n 

where  the  street  boxes  are  completely  filled  up,  it  will  obviously  not  be 
necessary  to  adopt  the  other  precautions. 

So  far  the  Electric  Lighting  Company  have  done  very  little  towards 
carrying  out  this  requirement.  It  appears  that  only  18  street  boxes  have 
been  provided   with  ventilating  pipes,  and  these  are  not,  in  the  i  i 

have  examined,  carried  up  at   least  8ft.  from  the     i  iund  a-  r immended 

by  me,  but  terminate  a  few  inches  from  the  pavement.  The  Company 
have,  however,  protected  the  orifices  with  a  cap  and  a  screen  of  fine  wire 
gauze,  which  may  sufficiently  guard  against  the  danger  i  if  the  gas  issuing  from 
these  pipes  becoming  ignited  by  a  match  carelessly  thrown  near  them.  It  must 
be  admitted  that  in  this  ease  the  main  cause  ol  was  the  defect 

in  the  gas-pipe,  and  it  again  directs  attention  to  the  very  serious  danger  to 
the  public  arising  from  the  condition  of  the  gas-pipes  in  many  districts, 
and  the  way  in  which  they  are  laid  and  supported  ;  a  danger  which  is  con- 
tinually increasing  owing  to  the  spread  of  the  use  of  wood  paving  and 
other  imperii. hi,,  surfaces,  and  which  is  temporarily  intensified  by  every 
severe  frost.  Xo  remissness  on  the  part  of  the  gas  companies  can,  however, 
relieve  the  Electric  Lighting  Company  of  the  duty  of  thoroughly  complying 
with  regulations  (11)  and  1 15)  by  sufficiently  protecting  their  conduits  and 
street-boxes  against  an  accumulation  of  gas.  How  this  may  be  done  I  have 
already  specified  in  this  report  and  in  my  report  on  the  Cannon-street 
accident,  and  I  recommend  that  the  Board  of  Trade  should  require  the 
City  of  London  Electric  Lighting  Compauy  to  at  once  take  the  necessary 
measures  to  fully  comply  with  the  regulations  imposed  upon  them  by  the 
Board  of  Trad-;  for  the  protection  ot  tin  public  safety. 


THE  BRISTOL  FATALITY. 

MAJOR  CARDEW'S  REPORT. 

Major  Cardew,  the  electrical  adviser  to  the  Board  of  Trade, 
has  reported  upon  the  Bristol  fatality,  in  which  a  Corporation 
official,  Robert  Coleman,  lost  his  life  by  electric  shock.  The 
report  is  as  follows  : — 

The  system  of  supply  adopted  by  the  Corporation  of  Bristol  is  a  high- 
pressure  alternating  current  supply  to  converting  stations,  from  which  a 
low-pressure  supply  is  given  to  consumers.  The  converting  stations 
are,  as  a  rule,  established  in  cellars,  to  which  the  employes  of 
the  Corporation  alone  have  access.  Each  station  contains  two  trans- 
formers, which  are  inclosed  in  iron  cases  connected  to  earth,  and 
a  high-tension  terminal  board  (details  of  which  are  shown  in  a  draw- 
ing attached  to  the  report).  These  terminal  boards  were  intended 
to  be  used  for  the  purpose  of  switching  transformers  in  or  out  of 
circuit  from  the  generating  stations,  by  means  of  suitable  switches 
actuated  through  the  "  pilot"  wires,  which  are  separately  insulated  in  the 
high- pressure  mains.  This  arrangement  has,  however,  not  yet  been 
worked  out,  and  I  greatly  doubt  whether  any  such  method  would  be 
found  practicable.  At  present  the  "  terminal  boards  "  are  only  used  to 
carry  high-pressure  fuses  (pattern  shown  in  a  drawing  annexed  to  the 
report),  and  it  has  been  found  necessary  to  dust  the  arrangement  occa- 
sionally to  prevent  leakage.  The  unfortunate  man  was  engaged  in  this 
operation,  anil  the  rule  was  that  he  should  do  this  with  one  hand  only,  and 
should  wear  an  india-rubber  glove  on  that  hand,  but  he  neglected  Ins 
orders  by  holding  the  other  end  of  the  duster  with  his  left  hand,  which 
was  unprotected.  While  rubbing  the  charged  metal  with  the  duster,  he 
looked  up,  and  was  apparently  about  to  speak  to  Mr.  W.  J.  Wilcocks, 
another  employe  who  was  accompanying  him.  when  the  knuckles  of  his 
left  hand  touched  the  charged  metal,  and  he  uttered  a  loud  cry,  and  then 
seems  to  have  lost  consciousness,  but  remained  in  a  standing  attitude 
leaniug  slightly  against  the  terminals  and,  of  course,  with  a  powerful 
current  passing  through  his  body,  until  Mr.  Wilcocks  got  behind 
him  and  pulled  him  off  by  his  coat,  Artificial  respiration  was  tried, 
but  without  effect.  The  floor  on  which  the  man  was  standing  at 
the  time  was  of  Portland  cement  ami  .-lightly  damp,  and  no  doubt 
the  current  passed  to  earth  through  his  feet.  The  accident  is  due, 
in  tin-  first  place,  to  great  carelessness  on  the  part  of  tie-  man  who 
was  killed  ;  but  Buch  carelessness  on  the  pari  of  uneducated  men,  when 
constantly  dealing  with  electrically-charged  metal,  is  very  natural,  and 
should  be  provided  against,  by  id  I  possible  safeguards.  In  this  case  I  cannot 
say  that  proper  forethought  hoi  been  shown.  Themetal  terminals  and  fuses 
were  so  placed  as  to  be  easily  touched, an  1  tie-  man  was  required  to  attend 

to  their  condition  while  they  were  charged.     Thi lj   precaution  adopted 

was  a   verbal  order  thai   only  one  ho  I   with  an  india-rubber 

glove  was  to  be  used.     Granting  that   the  du  •  riiich 

re  1   by  provi  ling  that 

hould  weai  indi  i  ru  i  ;'  ""Is  and  india  rubber 

In.-,     by    making    the  ich    as   asphalt, 

1    of    voi. am  1   terminals.     I 

ee,  however,   that    the  exposure  of   the   high-pressure  terminals 
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and  fuse-  in  this  cane  is  at  all  essential.    It  is  a  very  common  arrangement 
to  inclose  these  within  the  iro  '  "'>"■  and  when  so 

arranged  they  can  he  left  for  months  without  examination.  In  tl 
the  pressure  "would  be  switched  off  at  the  central  station  before  sending  a 
nation  of  the  fuses  and  fittings  within  the  casing.  I 
strongly  recommend  that  this  arrangement  should  be  carried  out,  at  any 
rate  until  suitable  apparatus  has  been  provided.  Another  matter  to  which 
I  drew  the  attention  of  the  electrical  engineer,  and  which  I  con- 
sider calls  for  remark,  is  the  danger  involved  in  the  design  and 
position  of  the  high-pressure  fuses  on  the  switchboard  at  the  generating 
stations,  which  are  such  as  to  make  it  inconvenient,  and  even  difficult,  to 
take  out  a  fuse  without  touching  metal  charged  to  2,000  volts.  It  may  be 
necessary,  but  it  is  certainly  inconvenient,  to  have  exposed  metal  charged 
to  high  pressure  on  these  switchboards,  and  the  danger  is  to  some  extent 
reduced  by  the  fact  that  the  floor  is  of  wood,  and  generally  thoroughly 
dry,  but  the  safety  of  the  employes  should  be  carefully  considered  in  the 
design  and  position  of  the  apparatus. 

The  Bristol  Electrical  Committee  of  the  Corporation  have 
considered  the  report,  and  are  taking  steps  to  supply  the  safe- 
guards indicated  by  the  Inspector.  The  Committee,  however, 
think  it  should  be  known  that  the  arrangements  of  their 
stations  and  sub-stations  were  made  under  the  supervision  of 
their  consulting  engineers,  on  whose  judgment  they  naturally 
relied. 


ON  THE  THERMO-ELECTRIC  PROPERTIES  OF 
PLATINOID  AND  MANGANIN.* 

BY   B.    O.    PEIRCE. 

During  the  last  few  years  the  attention  of  many  physicists  has 
been  occupied  with  the  attempt  to  discover  an  alloy  in  every  respect 
suitable  for  making  standards  of  electrical  resistance.  Such  an 
alloy,  it  is  evident,  must  be  non-magnetic,  ductile,  not  easily  cor- 
roded and  easily  soldered  to  copper  and  brass.  It  must  have  a 
high  specific  resistance  independent  of  the  temperature  and,  when 
drawn  into  wire,  its  resistance  must  not  be  subject  to  secular 
change. 

No  one  +  substance  is  yet  known  to  satisfy  all  these  conditions 
completely  and,  since  there  is  still  some  doubt  about  the  perma- 
nency of  artificially-seasoned  resistance  coils  made  of  manganin 
wire,  many  makers  of  standards  prefer  to  use  platinoid  in  spite  of 
its  comparatively  high  temperature  coefficient. 

I  have  been  trying  of  late  to  reduce  as  much  as  possible  the  dis- 
turbing effects  of  thermo-electric  currents  in  a  certain  standard  slide 
wire  bridge  and  have  had  occasion  to  determine  the  thermo- 
electric relations  of  copper  to  such  platinoid  t  and  manganin 
as  are  to  be  obtained  in  the  market.  A  few  years  ago  such 
determinations  would  have  had  very  little  practical  value,  since 
different  specimens  of  copper  had  very  different  positions  in 
the  thermo-electric  scale  ;  but  this  last  statement  is  no  longer  true 
of  copper  bought  in  the  American  market.  I  have  tested  against 
each  other  many  specimens  of  copper  wire  of  different  sizes,  chosen 
at  random  from  a  rather  large  stock  bought  at  intervals  during  the 
last  five  years,  and  the  highest  electromotive  force  that  I  have 
obtained  was  0 '06  microvolts  per  centigrade  degree,  and  this  was 
exceptionally  large.  I  believe  that  a  thermal  junction  made  of  two 
specimens  of  annealed  copper  wire  bought  of  different  reputable 
makers  would  probably  not  yield  more  than  one  or  two  C.G.S. 
units  of  electromotive  force  per  centigrade  degree,  even  if  one 
were  as  large  as  No.  I'1  and  the  other  as  small  as  No.  - •* *  on  the 
American'  gauge.  Prof.  E.  11.  Hall  tells  met  hat  lie  has  tested  several 
specimens  of  commercial  copper  wire  of  different  sizes  against  plates 
oi  electrically  deposited  copper,  and  that  the  electromotive  force 
of  every  one  of  these  combinations  was  extremely  small  or  insen- 
ible.  When  such  results  as  these  are  compared  with  those 
obtained  15  or  20  years  ago,1  it  is  evident  that  great  progress 
has  Keen  made  in  the  manufacture  ot  copper  wire  for  electrical 
uses,  and  that  commercial  copper  has  now  a  pretty  definite  thermo- 
electric position. 

The  platinoid  wire  which  I  used  was  of  two  sizes  (Nos.  1!>  and 
28  of  the  American  ;au  •  land  wa  bou  hi  d. out  four  years  ago  of 
Mei   i ■-.  Elliot!  Brol  hi  rs,  of  London. 


*   From  the  .1  m 

I    FeuBsnei   and    Lin  IH89,  pp. 

233—231  I   190,  pp.  471— 477  ;    Abler,  Haas 

ill     I  L891,    p.    '^.ri0  ;    Keussner, 

LI  92,  p.  66  ;Mi  '      ■  Innal 

SUV.,  1892,  pp.  297    305  ;  Lindecli    H  In    den   \l. VI.,  1892, 

Weicherl    n  i  in     i    13,  pp.  67-75. 

■   ■„,   n,,3 — 169. 

Tl,.  i. 
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The  so-called  "manganin"  wire  was  of  seven  sizes  bought  at 
different  times  through  Messrs.  Gillis  and  (Heeson,  of  Messrs. 
Bradford,  Kyle  and  Co.,  of  Plymouth,  Mass.  The  largest  size 
(No.  18)  was  hard  drawn  ;  the  other  sizes  were  all  annealed. 
Three  specimens  (Nos.  18,  26,  and  30)  showed,  when  examined, 
qualitatively  only  a  trace  of  nickel  ^combination  with  copper  and 
manganese. 

Each  of  the  wire  thermal  junctions  when  n  use  was  immersed 
close  to  the  bulb  of  a  thermometer  in  a  bath  containing  about  a 
litre  and  a  half  of  heavy  paraffin  oil,  and  furnished  with  a  stirring 
apparatus.  Each  oil  bath  was  set  into  and  jacketed  by  a  vessel  of 
about  10  litres  capacity,  into  which  ice  or  warm  water  or  steam 
could  be  introduced,  or  which  could  be  used  as  an  air  bath.  The 
electromotive  forces  of  the  different  combinations  were  determined 
by  compensation  on  a  potentiometer.  When,  for  the  purpose  of 
obtaining  a  rough  check  on  the  other  results,  quicksilver  was 
opposed  to  platinoid  or  to  manganin,  the  lower  end  of  a  very 
large  test  tube  containing  about  40  grammes  of  redistilled  mercury 
was  deeply  immersed  in  each  oil  bath,  and  the  contents  of  the  two 
tubes  were  connected  by  a  long  glass  syphon  filled  with  mercury. 
The  bulb  of  a  thermometer  and  an  end  of  a  piece  of  wire  of  the 
kind  to  be  examined  were  immersed  in  the  mercury  of  each  test 
tube,  and  obvious  precautions  were  taken  to  prevent  undue  loss  of 
heat  from  the  contents  of  the  tubes.  The  following  table  gives 
the  results  of  observations  made  in  this  way  with  platinoid  wire 
No.  19,  and  with  hard-drawn  maganin  wire  No.  18.  In  each  case 
the  current  passes  across  the  hot  junction  from  the  first-named 
metal  to  the  second,  the  electromotive  forces  are  measured  in 
microvolts,  and  the  temperatures  of  the  junctions  are  given  in 
centigrade  degrees. 

Table  I* 


Temperatures  of  the 

Electromotive  forces. 

junctions. 

Mercurv  B. 

Platinoid  v. 

manganin. 

mercury. 

0    and    10° 

66 

123 

0°  and    20° 

136 

246 

0°  and    30° 

209 

372 

0°and    40° 

283 

500 

0°  and    50° 

359 

631 

0°  and    60° 

438 

766 

0°  and    70= 

524 

906 

0°  and    80" 

613 

1.048 

0:  and    90° 

704 

1.190 

0°  and  100° 

797 

1.331 

When  the  hard-drawn  manganin  wire  No.  18.  in  a  thermal  junc- 
tion, was  for  the  first  time  raised  to  the  temperature  of  boiling 
water,  and  then  slowly  cooled,  the  results  of  a  series  of  observa- 
tions of  electromotive  force  taken  during  the  cooling  were  some- 


^    soo 


Tempi 
Ct  rve  1.— (o)  Mercury  v,  Uta  janii  Plat  d ■■■•■■  ■'■■      Mercury. 

times   rather  irregular,  though   they  agreed   in  general   fairly  well 

with  the  regular  results  (in  complete  agreement  with  one  another) 
obtained  on  a  second,  third,  or  subsequent  heating.     The  platinoid 
wire  always  gave  regular  results  from  the  first,  and  thesi 
repeated   with  »  given  specimen  u     ften  as  the  junctions  were 

•  |\\ ,.  have  ventured  to  '  >  a      oul   the  mi  ining  ol    thi  e  tab 
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brought  to  the  same  temperatures.  The  annealed  manganin  wire 
showed  no  irregularities  on  first  being  heated.  The  results  of  a 
large  number  of  completely  accordant  observations  with  thernio 
elements  made  of  copper  and  either  platinoid  wire  No.  Ill  or 
manganin  wire  No    18  are  given  in  the  next  table. 

Table  II. 


Electromotive  forces. 


Ternperatuies  of  the 

junctions. 

0'  ipper  v. 

Platinoid  \i. 

in  mganin. 

copper. 

0   and    10' 

4-3 

189 

0J  and    20 

9-2 

?79 

0    and    30s 

14-1 

572 

0   and    40' 

19-6 

769 

0   and    50 

25-7 

971 

0"  and    60 

32-6 

1,179 

0'and    70' 

40-2 

1,391 

0    and    80 

481 

1,609 

0   and    90 

56-4 

1,834 

0   and  100 

64-9 

2.065 

The  thermo-electric  effects  at  the  junctions  with  their  copper 
terminals  of  resistance  coils  would  evidently  be  far  less  under  given 
conditions  if  the  coils  were  made  of  this  specimen  of  manganin  than 
if  they  were  made  of  the  platinoid.  Moreover,  this  hard-drawn 
manganin  wire  could  advantageously  be  used  as  a  slide  wire,  since 
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Tl  mp  raturet. 
Curvb  2. — (a)  Copper  v.  Manyanin  ;  (i)  Platinoid  v.  Copper. 

accidental  heating  of  a  portion  of  the  wire  would  not  alter  its 
resistance  appreciably,  and  since  the  thermo-electric  effects  at  the 
junctions  of  the  slider  would  be  insensible.  On  account  of  its  high 
specific  resistance  very  tine  manganin  wire  has  been  much  *  used  as 
a  slide  wire  in  potentiometer  work. 

A  pair  of  thermo-electric  junctions  made  of  copper  wire  and 
a  piece  of  the  manganin  wire  No.  18,  which  had  been  kept  for 
about  a  minute  at  red  heat  and  then  suddenly  cooled,  gave  an 
electromotive  force  of  65 '9  microvolts  when  one  junction  was 
kept  at  23°  and  the  other  at  93'.  It  is  instructive  to  compare 
this  result  with  the  results  of  experiments  mentioned  below  which 
were  made  with  manganin  wire  thoroughly  annealed  in  the  manu- 
facture. 

The  numbers  given  in  Table  IT.  for  the  electromotive  force  of 
platinoid  against  copper  do  not  agree  very  well  with  the  results 
obtained    by  Messrs.  Bottomley  and    Tunakadate',  who  found  for 

*  H.  M.  Goodwin,  ZciUchrift  f.  Physikalischc  Clicmlc,  XIII.,  4,  1894. 


tin'  electromotive  force  of  this  combination  the  two  expressions 
- 1,240  -5-4-U  and  L.294  k -88c  in  c.ii.s.  units.  My  experi- 
ence seems  to  show  that,  as  these  gentlemen  suspected,  different 
specimens  of  platinoid  wire  have  different  places  in  the  thermo- 
electric scale.  A  number  of  thermopiles  made  of  platinoid  wire 
No.  28  and  copper  gave  results  which  agreed  witn  one  another 
perfectly,  except  for  such  extremely  slight  differences  as  might 
properly  be  charged  to  errors  of  observation  ;  but  these  results  were 
quite  different  from  those  obtained  with  the  larger  platinoid  wire 
and  much  closer  to  those  of  Messrs.  Bottomley  and  Tanakadat6. 
Table  III. 


Temperatures  of  the  junctions. 

The  electromotive  fores  of  platinoid 
wire  N".  28  < . 

0°  and    10° 

152 

0°and    20° 

306 

0°and    30° 

465 

0°and    40° 

628 

0°aud    50° 

799 

0'  and    60° 

973 

0'  and    70° 

1,159 

0"  and    80° 

1.356 

0°  and    90° 

1,569 

0°  and  100° 

1.787 

<  If  annealed  manganin  wire  I  had  consider  ible  quantities  of  nine 
different  specimens,  and  these  were  of  six  different  sizes,  22,  26, 
28,  30,  33,  and  36.     Of  this  wire  Mr.  C.  J.  Shanahan  and  I  made 


Temperatures. 

Curve  3. — Platinoid  Wire  v.  Copper. 

a  very  large  number  of  thermo-electric  junctions,  sometimes  oppos- 
ing one  specimen  of  manganin  wire  to  another,  and  sometimes  to 
copper.  Experiments  with  these  junctions  showed  that  one  speci- 
men (No.  22)  differed  rather  widely  from  the  others,  which  were 


Temperatures. 

CfRVE  4.— (a)  Copper  v.  Manganin  Wire,  No.  22  ;  (6)  Copper  v.  Ordinary 

Annealed  Manganin. 

thermo-electrically   pretty  close  together,    and  thatj.the   thernio 
electric  position  of  the  abnormal  wire  was  in  no  way  changed   by 
heating  it  repeatedly  red  hot  and  cooling  it  suddenly. 

Table  IV.  gives  the  results  of  numerous  experiments  upon 
thermo-electric  junctions  made  of  annealed  manganin  and  copper. 
The  numbers  in  the    lirst  column    of    electromotive    forces   were 
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obtained  with  the  No.  22  wire  just  mentioned  ;  the  numbers  in 
the  last  column  are  the  averages  of  corresponding  numbers  in  a 
table  where  each  of  the  other  eight  specimens  of  wire  had  a 
column  for  itself.  There  were  slight  persistent  differences  between 
these  last -mentioned  wires,  but  there  was  no  apparent  relation 
between  the  size  of  a  wire  and  its  thermo-electric  position.  It 
will  be  noticed  that  the  electromotive  force  of  no  one  of  the 
manganin-copper  combinations  experimented  on  was  greater  than 
about  one-seventh  that  of  the  weakest  of  the  platinoid-copper 
combinations  under  similar  circumstances. 
Table   IV. 


Electromotive  for 

es  of 

Temperatures  of  the 

junctions. 

Copper  r.  mauganin 

Copper  v.  ordinary 

wire  No. 

22. 

annealed  manganin. 

CTaiid    10" 

24  0 

17-3 

0°  and    20° 

'48-0 

34-7 

0°and    30° 

72-5 

52-3 

0°and    40° 

97-4 

70-1 

0°and    50° 

123-0 

88-0 

0    and    60° 

149-0 

1060 

0°  and    70° 

175-0 

124-4 

0°  and    80° 

202-0 

143-0 

0°and    90° 

229-0 

161-4 

0°  and  100° 

257-0 

180-0 

THE  ELECTRIC  ANNEALING  OF  ARMOUR  PLATE.* 

BY    ELIHU   THOMSON. 

It  is  now  some  time  since  the  application  of  electric  welding  was 
made  to  projectiles  for  the  purpose  of  building  them  up,  and  for 
producing  shells  or  uniting  hardened  tips  on  armour-piercing 
shells,  &c.  The  present  statement,  however,  will  refer  to  the  use 
of  electricity  in  a  novel  way  to  render  the  armour  plate  more 
vulnerable,  more  especially  to  the  drills  and  taps  of  the  artisan, 
and  not  to  projectiles — that  is,  to  make  them  workable  for  the 
drills  and  taps  when  the  armour  plate  is  being  made  ready  for 
placing  in  position,  or  after  it  has  been  placed  in  position 
on  a  modern  war  ship.  The  armour  plates  as  now  produced 
are  frequently  "  Harveyised " — that  is,  provided  with  a  skin 
of  hard  steel  of  greater  or  less  thickness.  This  coating  has 
been  produced  by  keeping  the  plate  hot  in  contact  with  carbon 
so  that  the  carbon  enters  the  face  of  the  plate,  or  enriches 
the  face  of  the  plate  in  carbon,  which  by  a  subsequent  chilling 
operation  acquires  the  properties  of  very  hard  steel  ;  when  struck 
by  a  projectile  this  hardened  surface  acts  to  damage  the  projectile 
or  break  up  its  puncturing  end,  and  so  prevents  entrance  into  the 
body  of  the  plate,  which  is  of  soft  material  back  of  the  Harveyised 
surface.  The  thickness  of  the  Harveyised  chilled  coating  may  vary 
from  '.in.  to  ,iii. .  more  or  less. 

While  it  is  possible  in  producing  the  armour  plate  to  protect 
certain  areas  from  carb  misation,  and  thereby  retain  some  portions 
of  the  face  of  the  plate  sofl  is  hen  the  armour  plate  is  finished,  still 
it  is  very  difficult  b      i  I   these  soft  places  shall  be  exactly 

where  they  are  wanted,  oi  thai  they  shall  surely  be  in  a  condition 
bo  admit  of  drilling  and  tapping. 

Soon  after  the  introduction  of  the  Harveyised  plates,  it  became 
a  great  desideratum  to  be  able  to  locally  anneal  or  soften  the 
chilled  surface  to  B  depth  Biithcicnl    to  include  all  the  hard   steel   at 

any  particular  point  where  il  might  be  necessarj  to  drill  the  plate 
in  assembling  il   upon   the   war  ship  undi  -  m,      Various 

,  such  as  the  application  to  the  svrface  of  the  most,  intense 
flames  ol   th  found   ineffective  to 

accompli  hthen    ultdesired,  Thi  ing  to  the  attention  of 

iliu  Thomson  I  ilecl  i  ic  W  i  Iding  I ' pany,  was  referred  to  its  experts 

and  pronounced  by  them  to  bi  capabli  ol  iccomplishment  by  the 
passage  oi  heavj  currents  locally  through  the  surface  of  the  plate, 

)    number  o its  with  sample  pieces  ol    plate  did  not, 

however,  al    I  desired  i     ults,  and  it  was  only  by  the 

1  itabli  hmi  a  \  i    incl  methi  d  that  the 

result  could  be  accomplished.     This  mi  ented  to  Mr, 

Hermann  Lemp,  th  my,  by  United 

stale-,  patent  No.  531 .  L97. 

Dhe  proci  consi  isentially  in  pasBing  a  current  between  two 
electrodi  i  p  ipart  on  I  he  plati 

and   thei  eby  heatii  rl  ion   of  i  he  plate  to  an  i 

pel  tture,  aftei   which  bj 

i  he  current  t  he  t  em]  i  I  he  too  rapid 

cooling  by  ci  nduction  of  heat  <  na  I    of  the 

heated  portion  shall  bi  prevented  from  aotir  i  a  ohill  upon  the 
heated  metal      Dhi  that  during  thi  cooling  there  shall  be 

i  i   ■  fork, 


a  constant  and  continual  application  of  the  heating  current  and  the 
production  of  heat,  but  at  a  rate  which  is  made  less  an  I  less,  so 
that  the  metal  back  of  the  hardened  surface,  which  is  constantly 
abstracting  heat,  may  be  kept  supplied,  with  the  result  that  the 
fall  of  temperature  at  the  heated  or  annealed  spot  may  be  controlled 
and  kept  such  that  no  subsequent  chilling  takes  place. 

It  will  be  seen  that  the  operation  is  one  of  such  nicety  that  it 
could  hardly  be  expected  that  the  use  of  the  blow-pipe  would 
sufiice,  first,  from  the  difficulty  of  supplying  the  heat  to  the  plate 
rapidly  enough  to  make  up  for  that  which  is  conducted  away  into 
the  body  of  the  plate,  and  at  the  same  time  to  continue  the  increase 
of  temperature  at  the  spot  to  be  annealed,  while  sufficiently  local- 
ising the  action  ;  and,  secondly,  from  the  difficulty  of  controlling 
just  the  degree  of  heat  and  the  rate  of  cooling  of  the  metal,  which 
would  be  required  to  prevent  rehardening.  The  real  object  of 
annealing  the  spots  on  the  armour  plate  is,  of  course,  to  enable 
holes  to  be  drilled  through  the  surfaces  and  screw  threads  to  be 
cut  into  them  by  tapping,  so  that  the  plates  themselves  can  be 
attached,  or  have  other  parts  of  the  ship  attached  to  them. 

The  apparatus  used  in  the  practice  of  the  process  consists  of  a 
dynamo  furnishing  alternating  currents,  suitably  driven,  these 
currents  being  such  as  are  used  in  operating  electric  welding 
apparatus  by  the  Thomson  process.  The  currents  from  the 
dynamo  feed  the  primary  of  a  transformer,  which  is,  in  many 
respects,  the  same  in  general  construction  as  a  welding  trans- 
former. Instead,  however,  of  the  secondary  terminals  ending  in 
clamps,  they  are  simply  blocks  of  copper  cooled  by  water  circula- 
tion, and  separated  a  certain  distance.  These  blocks  are  applied 
to  the  face  of  the  plate  under  some  pressure,  and  th  s  current 
passing  between  the  blocks  heats  up  the  metal  between  them,  and 
here,  as  in  certain  welding  operations,  the  fact  of  the  use  of 
alternating  currents  favours  the  concentration  of  the  heating  effect 
and  the  flow  of  current  locally.  The  self-induction  effect  or  react- 
ance is  least  when  the  current  flows  near  the  surface  of  the  plate 
between  the  electrodes,  so  that  any  current  which  branches  from 
the  electrodes  and  enters  deeply  into  the  plate  not  only  has  a 
longer  path,  but  has  a  path  in  which  the  self-induction  operates 
to  limit  the  flow. 

In  actual  practice  with  the  apparatus  at  the  Cramp  shipyard,  it 
has  been  found  that  the  results  are  highly  satisfactory,  the  original 
apparatus  being  made  to  do,  with  facility,  work  in  position  and 
under  circumstances  which  was  not  contemplated  in  its  original 
construction,  and  for  which  other  special  arrangements  were  being 
worked  out.  The  value  of  the  process  was  more  clearly 
demonstrated  in  the  case  of  the  warship  "  Massachusetts," 
which  is  under  construction,  as  it  was  found  that  certain 
of  the  armour  plates  for  the  barbettes  were  hard,  or  possessed 
the  hard  Harveyised  skin  where  it  was  absolutely  necessary 
that  they  should  be  drilled  and  tapped.  Indeed  it  was  impos- 
sible to  properly  attach  the  barbettes  without  making  tapped 
holes  in  certain  portions  of  these  plates.  Strenuous  efforts  had 
been  made  to  accomplish  the  result  by  blow-pipes,  and  such  means 
did  not  succeed,  while  during  these  trials  the  building  of  the  upper 
deck  was  delayed,  and  until  the  proper  securing  of  the  bai 
plates  had  been  accomplished.  On  the  appearance  of  the  electric 
annealing  apparatus  at  the  yards  it  was  soon  turned  to  the  ace  im- 
plishment  of  this  work  for  the  "Massachusetts,"  so  that  there  was 
no  further  need  of  delaying  the  work  on  the  ship  from  the  cause 
mentioned.  There  is  no  doubt  that  the  apparatus  and  process  will 
soon  become  one  of  the  necessary  features  of  a  modern  establish- 
ment for  the  construction  of  armoured  vessels. 


CONDUCTIVITY  OF  SALT  SOLUTIONS. 


A   series  of  experiments  has  boon   carried  out  by  Mr.   A.   C. 

MacGr ry  with  a  view  to  determine  the  electric  conductivity 

of  certain  sails  in  their  aqueous  solutions.       Mr.  MaoGregory  eon 

tributes  an  interesting  and  detailed  account  of  Ins  researches  to 
the  March  April  number  of  the  Physical  Review  of    bnerioa.    Two 

objects  are  aeeomplishcd  l,y  means  of  such  researches,  nam    ly,  the 

determination  of  the  \  elooit  lea  oi  the  ions,  and  the  gaining  of  some 

insight  into  the  condition  of  the  suit   when  in  solution,     li 

that    the  same  results   may  be  accomplished   by  observations  ol 

the   depression    of   the    flee. -ing    points    of    the   aoueoUS    solutions: 

but  owing    to    the  ea-e    nid    aocuracy    of  making  the    eleotrioa) 

ohserv.it  ions,    the    method    adopted     hy     Ml.     M  a.  <  ,  n.oi  y     seemed 

to   be   preferable.     The   following    salts    were  investigated:    cal- 
cium sulphate,  calcium  chloride,  calcium  nitrate,  oalc  uni  acetate, 

strontium  chloride,  strontium  nitrate,  strontium  sulphate,  barium 
acetate,  silver  acetate,  and  potassium  oxalate  The  water  for 
the  \evy  dilute  solutions  w»h  obtained  h\  triple  de  (illation, 
the  last  two  distillations  being  made  in  n  tinned 
boiler  having  a  tin  oondenser.  The  boiler  was  heated  by  » 
I  large    Bunsen    flame,    and    the    products    of  oombuation    were 
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led  off  into  the  chimney.  The  required  purity  was  attained 
in  about  an  hour  and  a-half  after  the  water  began  to  boil  ; 
then,  for  about  three  hours,  water  was  obtained  having  a  conduc- 
tivity between  O'ToxlO  '",  ami  1\~>  -  1(1  '".  In  a  few  cases  the 
conductivity  was  only  0'G8  x  10  '".  It  has  In  en  noticed  by  the 
author,  in  confirmation  of  the  observations  of  others,  that  after 
the  water  has  stood  for  a  fen'  days  the  conductivity  has  decreased 
from  what  it  was  directly  after  distilling.  For  example,  water 
distilled  on  May  5th  had  a  conductivity  of  1*095  ■  10  '",  but  by  May 
12th  this  had  iallm  to  1  019  1"  '  ,  and  bj  May  18th  it  was  only 
O'SW  x  10~"'.  The  resistance  bottles  used  for  the  aqueous  solu- 
tions were  the  same  as  those  employed  1  j  Kohlrausch  in  his 
similar  investigations.  The  solutions  varied  in  strength  from 
to  =  0'0001  to  »i  =  100,  where  m  denotes  the  gramme  equivalent 
of  the  salt  in  a  litre  of  the  solution  ;  and  it  was  necessary  to  use 
two  resistance  bottles,  one  for  the  solutions  from  )»=0'0001 
to  m=0'01,  and  the  other  for  the  remaining  ones.  In  measuring 
the  most  dilute  solutions,  the  author  used  a  Becher  glass  of  80mm. 
diameter  and  130mm.  high,  the  edge  being  ground  off  even,  and 
fitted  with  a  hard  rubber  cover  10mm.  thick  and  110mm.  across. 
By  means  of  three  small  pieces  of  rubber  on  the  under  side,  all 
lateral  movement  was  avoided.  Three  holes  were  bored  through 
the  cover,  two  of  them  situated  on  either  side  of  the  centre  and 
carrying  the  electrodes,  while  the  third  was  for  the  thermometer. 
With  a  normal  filling  of  500cc.  the  electrodes  dipped  about  20mm. 
under  the  surface  of  the  liquid.  The  glass  was  entirely  surrounded 
by  felt.  Platinum  foil  electrodes,  welded  and  soldered  to  copper 
leading  wires,  were  used.  The  results  of  the  researches  are  given  in 
a  number  of  tables  and  curves  which  accompany  Mr.  Mae  Gregory's 
article. 


LONDON  COUNTY  COUNCIL. 


Elkctkic  Lighting  of  London  Bridges. 

At  the  weekly  meeting  of  the  London  County  Council  held  on 
Tuesday,  Mr.  Arthur  Arnold  presiding,  Lieut. -Col.  Ford  asked,  on 
the  reception  of  the  Highway  Committee's  report,  whether  the 
Committee  had  taken  into  consideration  the  lighting  of  West- 
minster and  other  Thames  bridges  by  electricity,  and  if  so,  when 
would  they  be  likely  to  report  on  the  matter.  Mr.  Alderman 
Hubbard  (Chairman  of  the  Committee)  replied  that  he  was  not 
then  in  a  position  to  say  the  exact  date  when  the  Committee  would 
deal  with  the  matter.  Lieut. -Col.  Ford  said  he  would  not  press 
for  the  exact  date,  but  could  he  give  the  Council  any  idea  when 
the  matter  was  likely  to  be  proceeded  with.  Mr.  Hubbard  said  he 
could  not  even  give  that  information.  The  question  was  before  the 
late  Council,  and  he  had  no  doubt  it  would  be  re-introduced  as 
soon  as  possible. 

The  Telbphone  Agreement. 

The  Highways  Committee  of  the  London  County  Council  recom- 
mended at  the  weekly  meeting  on  Tuesday — "  That  the  Highways 
Committee  be  authorised  to  take  all  necessary  steps  for  properly 
placing  the  Council's  views  before  the  Select  Committee  of  the 
House  of  Commons  on  the  telephone  service  ;  and  that,  subject 
to  an  estimate  being  submitted  to  the  Council  by  the  Finance 
Committee  as  required  by  the  statute,  the  Council  do  authorise  the 
expenditure  of  a  sum  not  exceeding   £100  in  connection  with  the 

matter." Some  considerable  discussion  ensued  first  as  to  whether 

the  Council  could  legally  spend  the  £100  as  proposed,  and  secondly, 
it  was  urged  that  as  the  new  Council  had  not  considered  the 
question,  it  was  impossible  for  Mr.  Dickinson  to  appear  before 
the  Committee  in  any  authority.  On  a  division,  however,  Sir 
John  Blundell  Maple's  amendment  for  referring  the  recommenda- 
tion back  was  negatived  by  74  votes  to  42,  and  the  recommendation 
was  carried. 


PARLIAMENTARY   INTELLIGENCE. 
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"Scientific  and  Technical  Papers  of  Werner  von  Siemens." 
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(London  :  John  Murray.     1895. ) 

"The  Telegraphist's  Guide."  By  James  Bell.  Price  Is.  Cd. 
(London:   "Electricity."     1895.) 

"Meteorology,  Weather,  and  Methods  of  Forecasting."  By 
Thomas  Russell.     Price  Pis.     (London  :  Macmillan  and  Co.  1895.) 

"  Leeons  Elementaires  de  Te'le'graphie  Electrique."  By  L. 
Michaut  and  M.  Gillet.  Second  Edition.  (Paris  :  Gauthier- 
Villars  et  Fils  1895.) 

Journal  of  the  Institution  of  Electrical  Engineers.  No.  115, 
Vol.  XXIV.     Price  3s.     (London  :  E.  and  F.  X.  Spon.) 


THE    SELECT    COMMITTEE    ox    THE    TELEPHONE 
SERVICE. 

At  the  first  sitting  for  I  he  hearing  of  evidence  by  'lie-  Committee  of  tie- 
House  of  Commons  appointed  to  inquire  into  the  telephone  lervice,  Mr. 
Arnold  Morley,  the  l\i  ml,  presided,  and  the  other  mi 

present  were  Lord  Stanley,  Sir  Charles  Cameron,  Sir  Julian  Goldsmid,  sir 
James   FergusHon,    Sir    Frank    Lockwood      the    Solicitor-Get 
Bagot,  Mr.  Baird,  Mr.  Benn,  Mr.  Tully,  Mr.  Grant  Lawson,  and  Mr.  Snape. 

Mr.  J.  C.  I. AMI;.  C.M.G.,  Assistant-Secretary  of  tie-  Post  Office  in 
charge  of  the  Telegraphs  Department,  was  the  first  witness  examined. 
Asked  by  the  Chairman  to  give  the  history  of  the  introduction  "i  the 
telephone  into  this  country,  he  said  that  it  was  first  introduced  here  in  a 
very  crude  form  in  the  year  1876.  Previous  to  that  date,  the  I'd 
had  an  exchange  system  at  Newcaetle-on-Tyne  worked  with  A  It  < '  telegraph 
instruments.  In  1276  the  system  of  putting  one  subscriber  in  comn 
tion  with  another  by  means  of  a  switch  was  first  introduced  in  Newca  tie 
and  that  was  afterwards  extended  to  other  towns.  In  1877  the  first 
practical  telephones  were  brought  over,  but  they  were  not  -very  efficient 
instruments,  and  it  did  not  then  appeal-  that  they  were  likely  to  be  very 
much  used.  Nevertheless,  the  Post  Office  made  arrangements  with  the 
agents  of  the  inveutors,  and  secured  the  use  of  this  apparatus  for  its 
private  wires.  In  1878  Prof.  Hughes  invented  the  microphone,  which, 
used  in  conjunction  with  the  telephone,  converted  it  into  a  thoroughly- 
practicable  instrument.  In  the  same  year  a  compauy  was  established  for 
the  purpose  of  acquiring  and  working  Bell's  patent  telephone,  and 
in  the  following  year  this  compauy  sought  au  alliance  with  the 
Post  Office,  under  which  the  Post  Office  were  to  obtain  the  tele- 
phones at  cost  price,  and  were  in  return  to  facilitate  the  opera- 
tions of  the  Compauy.  At  that  time  there  was  no  suggestion  of 
an  exchange  system.  In  the  same  year  the  Ediaou  Telephone  Company- 
was  established  in  London,  and  in  the  autumn  announcements  began  to 
appear  in  the  public  Press  that  it  was  propiosed  to  establish  telephone 
exchanges.  It  was  thereujxm  pointed  out  that  this  would  interfere  with 
the  rights  of  the  Postmaster-General  uuder  the  Act  of  1864,  and  an 
information  was  tiled  against  the  Edison  Company-  and  the  Bell  Company. 
which  two  Companies  amalgamated  in  the  year  1880  uuder  the  title  of 
the  United  Telephone  Company.  As  the  result  of  legal  proceedings  which 
occupied  the  whole  year,  judgment  was  given  in  favour  of  the  Post  Office. 
In  anticipation  of  this  judgment,  the  Post  Office  had  made  arrangements  to 
establish  telephone  exchanges  of  its  own.  and  steps  were  taken  for  obtain- 
ing a  sufficient  number  of  telephones  to  enable  the  Department  to  carry  on 
the  work.  At.  the  same  time  they  entered  into  negotiations  with  the 
United  Telephone  Company  for  the  grant  to  that  Company  of  licences  for 
the  purpose  of  carrying  on  telephone  exchange  business. 

Sir  JULIAN  GOLDSMID  :  Was  not  that  a  part  of  the  arrangement 
with  the  Telephone  Company  in  order  that  they  might  not  appeal  against 
the  judgment  of  the  High  Court  ! 

The  WITNESS  i  When  the  Company  accepted  the  license,  they  at  the 
same  time  accepted  the  judgment.  They  were  allowed  to  proceed  with 
their  operations,  and  they  decided  not  to  appeal  against  the  judgment 
which  hail  been  entered  in  favour  of  the  Postmaster-General. 

The  CHAIRMAN  :  The  policy  of  the  Post  Office  in  granting  licences 
was  not  influenced  by  any  fear  that  the  Court  of  Appeal  would  have 
decided  against  them  1 

The  WITNESS  :  I  am  decidedly  uuder  that  impression.  On  the  day 
on  which  judgment  was  given  in  their  favour  the  Post  i  Iffice  issued 
an  advertisement  through  the  principal  newspapers  of  the  country 
describing  the  ABC  telegraph  exchange  system  which  had  been  in 
operation  in  Newcastle  and  other  towns,  announcing  that  the  telephone 
would  be  substituted,  ami  offering  to  establish  telephone  exchanges 
wherever   they    were   required.     In   April,    1881,  the   United  Telephone 

Company  was  granted  a  licence  to  carry  on  telephoue  exchange  l>u- 

in    London   within   a    radius   of    five    miles    from    a   central    point    to 

be    selected    by     themselves,    aud    a    royalty    was     to    be    paid    to   the 

Post  Office.     The  policy  of  the  United  Telephone  Company  was 

fine    its    own  exchange  operations    to    London,    and    to    allow  subsidiary 

companies    to    take    up    apparatus    to  be    used    in    other   parts  of  the 

country,     leaving    those    subsidiary    companies    to    negotiate    with     the 

Post    Office  for  licences.     Afterwards,  licences   in  similar  terms,  but  with 

not  so  wide  a  radius,  were  granted  to  companies  in  tin-  provinces.     All 

these   licences    were   to   run    for  31   years   from   the   date  of   the  original 

licence    to     the    United    Company,  and    would    expire    on     December  31, 

1911.     In  1881    the  Postmaster-General  allowed    the   exchanges    of    the 

United  Company  to  be  connected  with  the  lost  I  tffice,  in  order  to  enable 

the  Company's  subscribers  to  send   telegrams   for   transmission    over  the 

public  wires  through  the  exi  hanges.     The  Company  i 

and  the  Post  Office  were  to  charge  for  the  cost   of  working  them 

Post    Office   end.     The    Company,    however,   availed    themsi 

privilege  only  to  a  limited  extent  .Met 

lished  telephone  '-.'hanges  in  several  additional   towns,  an 

Cardiff  and  Newport. 

The  CHAJRM  \  N  D"p  to  thai  time  had  there  been  any  trunk  wires 
sanctioned  between  tie-  Large  towns 

The  WITNESS:  No;  hut  negotiation  had  taken  place  between  the 
companies  and  the  Department    foi    the  a  unk  win-  to 

connect  one  town  with  another.  Tie-  Post  Offiee  offered  to  supply  the 
trunk  wires  on  condition  that  the  persons  using  them  should  pay  the 
Department  for  working  them.  This  offer  was  not  accepted  by  the 
companies,  hut    in  a   Eev  between   one  town  and  another  were 

provided  by  the  Department  for  the  use  of  the  Companies  at  a  fixed 
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annual  rent.  For  instance,  a  wire  was  provided  from  London  to  Brig]  ton, 
and  the  United  Telephone  I  ompanj   paid  the  Post  Office  for  the  use  of  the 

wive  a  fixed  annual  rent,  ami  used  it  in  their  own  way.  The  use  of  that 
wire  was  under  agreement  for  a  limited  trine,  and  the  Company  had  no 
power  of  making  trunk  wires  from  one  town  to  another. 

Sir  JULIAN  GOLDSMID  :   Do  the  exchanges  in  Newport  and  Cardiff 
exisl  now  in  the  hands  of  the  Post  i  (ffiee  ' — They  do. 

The  CHAIRMAN  :  Altogether,  how  many  towns  have  been  supplied  by 
the  Post  Office  with  telephones  '. 

The  WITNESS  :  Thirty  separate  towns  and  a  few  outlying  parishes 
connected  with  those  towns.  Many  of  the  towns  are  small  places  such  as 
Morpeth,  for  instance.  Meanwhile,  the  Postmaster-General  was  gradually 
granting  licences  to  subsidiary  companies.  In  1882  a  new  Company,  called 
the  London  Globe  Telephone  Company,  appeared  upon  the  scene  and 
applied  for  a  licence  to  carry  on  an  exchange  business  in  Loudon.  This 
application  raised  a  great  many  questions  with  regard  to  the  competition 
between  one  company  and  another.  The  United  Telephone  Company 
urged  reasons  why  then-  should  be  no  competition;  but  eventually  a 
licence  was  granted  to  the  London  Globe  Company,  and  in  the  same  year 
.  the  Postmaster-General  granted  licences  for  the  establishment  of  exchanges 
by  companies  even  in  towns  where  the  Post  Office  had  up  to  that  date 
retained  the  business  in  its  own  hands  :  for  instance,  at  Newcastle- 
on-Tyne,  where  the  Post  Office  had  been  carrying  on  exchange 
business  for  many  years,  first  with  the  A  P.  C  and  then  with  tele- 
phones. In  1884  the  London  Globe  Telephone  Company  was  absorbed 
by  the  LTnited  Telephone  Company.  In  the  same  year  attacks  were  made 
in  the  House  of  Commons  and  in  the  Press  upon  the  policy  of  the  Depart- 
ment. On  May  22,  1884,  Mr.  Dwyer  Gray,  in  a  speech  in  the  House  of 
Commons,  accused  the  Department  of  practising  a  policy  of  strangulation. 
Mr.  Fawcett,  who  took  the  whole  of  the  responsibility  upon  himself,  con- 
fessed that  some  of  the  conditions  imposed  by  the  Post  Office  had  checked 
the  development  of  private  telephones.  On  June  24th  he  suggested  that 
the  Telephone  Companies  should  meet  and  put  their  demands  in  writing, 
and  on  July  28th,  after  consultation  with  the  Companies,  he  sought  the 
authority  of  the  Treasury  to  abolish  all  restrictions  as  to  area,  ami  to 
throw  the  whole  country  open  to  the  operations  of  the  licensees.  Mr. 
Fawcett's  policy  appeared  to  be  to  encourage  competition,  but  in  his 
speech  in  the  House  he  said:  "If  there  is' to  be  a  monopoly  of  tele- 
phone communication,  or  any  other  communication,  it  should  be  in 
the  hands  of  the  Government,  which  can  be  controlled,  and  which  is 
directly  amenable  to  public  opinion."  Under  this  new  arrangement  a 
royalty  was  to  be  paid  to  the  Post  Office  ;  the  operations  of  the  companies 
were  to  be  limited  to  aural  communications,  and  there  was  to  be  no  trans- 
mission of  writteu  telegrams.  The  Treasury  sanction  to  this  arrangement 
was  announced  in  the  House  of  Commons  by  Mr.  Fawcett  on  August  7, 
1884,  and  as  a  result  the  licences  now  held  by  the  companies  were  granted 
in  substitution  for  the  old  licences. 

The  CHAIRMAN  :    Can  you  say  how  many  licences  have  been  granted 
and  are  in  existence  upon  those  terms  ' 

The  WITNESS:    Altogether,  23  licences  have  been  granted;  but  the 

National    Telephone    Company,  for  instance,  have   been   authorised    by 

!■•  legal   instruments  to  carry  on  exchanges  in  25  towns';  counting 

i    coming  under  one  licence.     As  an  illustration  of  the  way  in  which 

the  new  policy  worked,  a  Mr.  Tasker,  who  held  one  of  the  old  licences  to 

-    mi   the-  two   t..wn-  of  Sheffield  and  Rotherham,  was,  in  pursuance 

"i    Mr.   Fawcett's  policy  in   18P.4.  given  a   licence  for  the  whole  of  the 

United  I  bich  I  have  described. 

The  CHAIRMAN  :   What  were  the  reasons  which  led  the  late  Govern- 

icy,  an  1  to  consider  the  question  of  entering 

into  fresh  arrangemen 

WITNESS:     P  faction    with    the    service    which    the 

!  which  was  felt   at  the 

11    '••'•   Lied  a  I   to  them.     The  I  tovei  u 

ment  were  also  influenced  by  the  repeated  demands  of  the  companiei   for 

furthei  |  i    public  requirements.     Then 

ernment  were  concerned  at  the  effect  which  the  competition 

■'   'be  tele]  the  telegraph  revi  □ 

The  CHAIRMAN:   Have  you  any  figure    which  you  can  give  to  the 

1  lommitt i    1 1 uon 

1  '-   W  ITNESS  :  5 1  from  1886  to  1891,  the  business 

acres  ed   from  £201,000  to  O16.S.000,  while  the  net 
revenue   of  j  down.       In    the  year  ending 

e  was  a   o.j.o,,  a  of  revi  penditure  in  the 

E88.000;  in  1800  ii    had  dei  rea  ed 
£85,000,  in  1891  it  ha  E68.000,  and   in    1892    then 

lOO.     Then   iii   1894  the  revenue  of  the  companie     > 

'  en1   over  ldoo.  while  the 

1894,  was  X  178,000,  an  ,, ,  M 

'  '10,000. 

Sir  .11    M  1  \    i,i  HI'  Mil-  I,,,,,    ,|1C 

1 

due  to 

ot  the 

i. 

Sit    .1  I  |     '.!  |  I  .       I 

I 

lo 

Si,    .It    I   I  \ 
ha     it   ' 


The  WITNESS  :  1  think  the   mrj  cases  in       ich  been  ol I 

are  in  a  few  places  in  the  highlands  and  islands  of  Scotland. 
Sir  JULIAN  GOLDSMID:  And  in  Ireland. 

The  WITNESS:  There  may,  perhaps,  have  been  one  or  two  rases  in 
which  it  has  been  held  that  an  extension  was  absolutely  necessary  for  the 
administrative  purposes  of  the  i  Government  in  Ireland,  and  the  public  have 
got  the  benefit  of  those  extensions.  If  they  looked  for  efficiency  and 
economy  they  must  have  one  system  in  one  area.  If  the  users  of  the 
telephone  were  divided  into  two  groups,  the  persons  in  one  group  could  not 
communicate  with  those  in  the  other  unless  they  paid  to  both  exchange 
systems. 

The  CHAIRMAN  :  You  say  experience  shows  that  where  there  are  two 
competing  systems  one  is  eventually  absorbed  by  the  other.  You  are  not 
referring  to  the  National,  but  to  the  old  system,  under  which  there  were 
competing  licences  ? 

WITNESS  :  That  is  so.  I  could  refer  to  several  cases  of  the  kind. 
The  inconvenience  of  having  two  competing  companies  in  Stockholm  was 
so  great  that  the  municipality  of  Stockholm  brought  all  their  influence  to 
bear  on  those  two  companies  to  combine.     That  is  an  illustration. 

The  CHAIRMAN  :  Then  what  has  happened  in  foreign  countries  bears 
out  the  experience  the  Department  has  gained  from  the  past  history  of 
telephones  in  this  country  ? 

WITNESS  :  Yes,  and  I  believe  there  is  absolutely  no  difference  of 
opinion  among  experts  that  the  existence  of  rival  systems  within  one  area 
must  result  in  inconvenience  to  the  public,  and  expense,  and  want  of 
efficiency.  Witness  went  on  to  describe  the  reduction  in  the  revenue  from 
telegraphic  business  caused  by  the  introduction  of  telephones.  In  a  case 
of  neighbouring  towns,  like  Glasgow  and  Greenock,  for  instance,  the 
telegraphic  business  was  annihilated.  He  certainly  considered  that  the 
telephone  companies  were  partly  the  cause  of  the  loss  at  present  shown  on 
the  working  of  the  telegraphs. 

By  Sir  J.  GOLDSMID  :  It  was  true  that  the  cost  of  all  extensions  of  the 
telegraph  system  was  charged  to  revenue. 

Sir  J.  GOLDSMID  :  You  charge  all  your  extensions  to  revenue,  and  then 
say  that  the  business  does  not  pay  ? 

WITNESS  :  It  has  always  been  the  practice  to  charge  the  extensions  to 
revenue;  but  that  does  not  affect  the  question  of  the  effect  of  the  tele- 
phones on  the  telegraph  revenue. 

In  answer  to  further  questions.  Witness  said  there  had  been  a  large 
increase  in  the  expenditure  for  wages,  etc.,  which  would  partly  account  for 
the  loss  on  the  telegraphs.  No  doubt  the  revenue  was  also  affected  by 
periods  of  commercial  depression. 

Mr,  BENN  :  Mr.  Fawcett's  policy  was  free  trade  in  telephones,  was 
it  not 

WITNESS  :    Yes. 

Mr.  BENN  :  The  present  policy  of  the  Post  Office  is  a  distinct  reversal 
of  that  position  ! 

WITNESS:  I  would  rather  guard  myself  against  describing  matters  of 
policy.  I  would  rather  limit  myself  to  an  opinion  on  the  broad  question 
whether  competition  is  for  the  benefit  of  the  public. 

Mr.  BENN  :  Can  you  point  to  any  period  when  Parliament  authorised 
a  reversal  of  Mr.  Fawcett's  policy  ' 

WITNESS:  I  don't  think  the  matter  was  ever  directly  presented  to 
Parliament,  but  there  was  a  Treasury  Minute  against  the  granting  of 
licences  to  persons  who  might  apply  for  them  who  were  not  financially  sound. 
Examination  continued  :  He  was  certain  that  telephone  business  could 
not  be  done  in  London  at  the  same  charges  as  in  Stockholm.  No  doubt 
the  State  acquisition  of  trunk  wires  was  an  important  Btep  in  the  direction 
of  the  State  acquisition  of  telephones.  The  New  Telephone  Company  via- 
no  doubt  considerably  advantaged  by  the  present  arrangement. 

The  CHAIRMAN"  :   I  must  point  out  that  the  question  of  the  Agreement 
is  definitely  closed,  and  is  not  referred  to  this  Committee.     1  must  rule  all 
i    out  of  order  thai  go  to  reopening  the  matter.     The  policy  of  the 
Agreement  and  the  validity  of  'be  Agreement   are   excluded   from   our 
eration. 
In  answer  to  the  Chairman,  WITNESS   said    the   telephone 
affected  most  materially  the  most   remunerative  pari    of   the   telegraph 
business   -the  direel   and   shoi  as   distinguished 

iunl 
The  CHAI  KMAN  :    lias  Parliamentary  sanction  been  given  bo  the  policj 
of  favoui  in  ;  competM  ion  in  re  ard  to  fcelepho 

witness:  [  suppose  it  mig  had  acquiesced 

in  the  policy  advocated  in  Mr,  Fawcett's  speech,  but  there  was  otherwise 
1  Parliamentary  sanation. 
The  CHAIRMAN :    i  en  place  in  the  vi 

the  Deparl til  has  been  the  result  ol  experie  «     soue 

i  com ■- 

\\  CTNESS     Thai  . 

'  ELAIRMAN      I-   nol    the   re  the  charge  rather 

i  he  case  I  han  in 

areas,    with    a    la]  ,  p  01  lunities  of 

telephone 

w  [TNESS:   Vi 

iBEB  i   in  STEP    !    it  ifcoi   ■ 
points, 

i 


Electrical  Boot  Cleaners. — In  Vienna  there  are  a  Dumber  df 

automatic  I I  cleaners,  whioh,  on  "dropping  a   penny  in  the 

id    i  handle,  clem   the  bo.es.  inoluding  the 
ol.     ..i  the  passers  i« v  in  the    h  losaible  time. 
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CORRESPONDENCE. 


RECTIFIERS. 

TO    THE    EDITOR   OF   TTIE    ELECTRICIAN. 

Sir:  In  a  letter  re  Electric  Lighting  at  Cardiff,  from  a  Mr. 
Sydney  F.  Walker,  published  in  your  last  issue,  I  was  much 
surprised  to  read  that  the  adoption  of  a  "  rectifier  "  for  public 
lighting  was  denounced  as  a  bluuder. 

The  use  of  rectifiers  for  arc  lighting  is  not  yet  very  extended, 
but  I  have  been  fortunate  enough  to  have  had  four  of  them 
running  for  the  last  ten  months,  and  I  am  convinced  that 
rectifiers  are  a  most  important  factor  in  the  economical  running 
of  a  central  station  supplying  current  for  arc  lamps. 

Each  of  the  lour  rectifiers  used  here  will  run  40  12-ampere 
arc  lamps,  and  considering  that  each  lamp  only  requires  about 
1  n  r.  delivered  to  the  alternator,  and  that  the  attendance 
required  for  the  four  rectifiers  costs  about  lis.  weekly,  I  think 
there  can  be  no  question  as  to  their  economy.  This  is,  I  con- 
sider, sufficient  to  justify  the  adoption  of  rectifiers  without 
considering  their  small  first  cost,  the  gain  of  using  one  generator 
only  for  all  lighting,  and  the  steadiness  of  the  feeding  of  the 
lamps. 

My  Committee  are  so  satisfied  with  the  behaviour  of  these 
rectifiers  that  they  are  about  to  recommend  the  Corporation  to 
erect  three  or  four  more  each  of  50  lamps  capacity  to  light 
another  100  or  150  arc  lamps. 

As  this  is  the  first  central  station  that  has  given  the  rectifiers 
a  trial,  and  as  we  are  so  thoroughly  convinced  of  their  fitness 
for  the  work,  it  seems  hardly  right  to  let  the  statement  I  have 
questioned  pass  without  comment. — Yours,  «fcc  ,       E.  Price. 

Electric  Light  Central  Station,  Portsmouth, 
March  25,  1895. 


COMPENSATING    COILS    FOR    THE    ARMATURE 
CURRENT  REACTIONS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  I  have  read  Mr.  C.  L.  R.  E.  Menges'  letter  under  the 
above  heading  in  your  last  issue.  The  patent  he  refers  to  was 
before  me  at  the  time  of  filing  my  Specification  16,572,  1891, 
but  a  careful  examination  of  the  patents  will  show  that  they 
are  essentially  different. — Yours,  etc.,  W.  B.  Saters. 

Glenwood,  Bearsden,  March  26,  1895. 


LEGAL   INTELLIGENCE. 


Wise  v.  The  Metropolitan  Electric  Supply  CornpaDy  (Limited). 

This  case  again  came  before  Mr.  Justice  Stirling  on  Friday  last  upon  a 
motion  for  a  writ  of  sequestration  against  tlie  Company  for  breach  of  an 
injunction  restraining  them  from  carrying  on  their  business  in  such  a  way 
as  to  cause  a  nuisance  to  the  plaintiffs  by  vibration.  The  plaintiffs  are 
lodging-house  keepers  in  the  neighbourhood  of  .Manchester-street,  and  their 
case  again -i  t lie  Company  is  that  the  vibration  caused  by  the  electric  light- 
ing machinery  at  the  Company's  Manchester- square  station  is  such  as  to 
constitute  a  serious  nuisance  and  injury  to  them.  The  injunction  was 
granted  by  his  Lordship  in  April  last,  but  its  operation  has  from  time  to 
time  been  suspended  in  order  to  give  the  defendants  the  opportunity  of 
abating  the  nui  is  in  their  fainery  and  other- 

wise. The  la-t  occasion  on  which  the  case  came  before  the  Court  was  in 
November,  1891.  when  the  Company  gave  an  undertaking  not  to  use  more 
than  one  reciprocating  engine  in  addition  to  certain  steam  turbines  which 
had  been  substituted  for  the  original  engines.  The  plaintiffs  now  alleged, 
anil  brought  evi  »ve,  that  the  nuisance  -till  continued, and  they 

pressed  for  the  issue  of  a  writ  of  sequestration. 

.Mr.  WAGGETT,  lor  the  Company,  contended  that  this  was  no! 
for  the  cvii  i  se  i  so  extreme  a  remedy  as  the  issue  of  a  writ  of  sequestra- 
tion. There  was  evidence  that  the  nuisance  was  much  abated,  and  that  the 
vibration  was  now  very  slight,  if  it  existed  at  all.  Ii  the  plainti 
asking  for  an  injunction  on  the  present  evidence,  it  would  not  lie  granted, 
le.-s  would  the  Court  make  an  order  of  sequestration.  The  Com- 
pany had  ordered  two  additional  and  i  winch  would  be 
delivered  in  June,  when  the  Company  would  be  able  to  dispense  with  the 
reciprocating  engine  altogethet . 

Mr._ JUSTICE  STIRLING  Baid  that  the  vibration  we  clearhj  much 
diminished,  but  it  appeared  to  be  still  perceptible  at  times,  lie  thought 
that  when  it  did  occur  it  was  caused  by  the  use  of  the  reciprocal  ing  engine. 
There  was  no  evidence  before  him  thai  i'  wa  im|  —  ible  foi  thi  Company 
to  carry  on  their  work  without  the  use  of  that  engine,  and  instead  of 
ordering  a.  wril  of  sequestration  to  i-sue  he  should  put  the  Company  on 
ot  to  use  the  reciprocating  engine,  and  they  mu  I  paj  bhi  cos|  of 
■  ion, 


TRADE  NOTES  AND  NOTICES. 

[Notices  fur  insertion  under  the  above  heading  must  reach  the  Office 
«o(  later  than  first  post  Hvursday  morning.  New  Catalogues, 
I'ik.   Lists,  and  similar  matter  slimdd  be  sent  early  in  the  week.] 

NOW  READY, 

SPECIAL  NOTICE-  The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  Is 
NOW  READY.  In  addition  to  the  old  well  known  features  of  the  book, 
which  are  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is 
7s.  6d.,  post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Hooks  and  Editions  of  "  The  Electrician"  Semes  can 
be  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offices  : — 

Laboratory  Notes  and  Fokms.— With  the  above  title,  we  are  pub- 
lishing a  set  of  Elementary  and  Advanced  Exercises  for  use  in  Electrical 
Engineering  classes.  These  have  been  prepared  by  Dr.  J.  A.  Fleming, 
and  will  be  found  of  great  service  to  Teachers,  Demonstrators,  and 
Students.  The  object  of  this  series  is  the  saving  of  the  time  of  the  teaoher 
and  his  assistants,  and  to  serve  as  a  record  of  the  work  done  by  the  student. 
A  full  prospectus  can  be  obtained  post  free.    The  complete  set  is  now  ready. 

The  Large-Sheet  Table,  giving  full  particulars  of  the  Electricity 
Supply  Stations  throughout  the  Kingdom,  published  with  our  is-uc  of 
lanuary  1th.  can  be  obtained  mounted  on  stout  board,  with  cord  for 
nanging.  Price:  Varnished,  3s.  Gd.  ;  Unvarnished,  3s. — each  post  free. 
The  Map  showing  positions  of  Supply  Stations  is  mounted  on  the  back 
of  the  Table.  The  Coloured  Map  of  Metropolitan  Electric  Lighting  Areas 
issued  with  the  Jan.  lSth  number  and  the  Electricity  Supply  Statistics 
issued  with  the  Feb.  1st  number,  are  also  mounted  on  some  copies,  and  the 
price  of  these,  complete,  post  free,  is  5s. 

"Electric  Lamts  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Gd.,  post 
free.     Prospectus  post  free. 

"Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  now  ready,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  Us.). 

Tenders  Invited. — The  President  of  the  Rangoon  municipality 
will  receive,  not  later  than  November  4th  next,  tenders  for  the 
lighting  of  Rangoon  by  electricity.  Tenders  have  to  be  sent  in  to 
the  Municipal  Committee  of  the  Rangoon  municipality,  Rangoon, 
India. 

The  Directors  of  the  Lancashire  and  Yorkshire  Rail- 
way invite  tenders  for  the  supply  of  the  Company's  ordinary 
requirements,  the  supplies  and  lists  of  which  will  be  found  in  our 
advertisement  columns.  The  period  of  supply  is  12  months  ending 
April  30,  189(5.  Tenders  must  be  sent  in  to  Mr.  C.  W.  Bayley, 
secretary,  Hunt's  Bank,  Manchester,  not  later  than  10  a.m.  on 
Monday,  April  8th.  Further  particulars  and  forms  of  tender  may 
be  obtained  at  the  Steward's  Department,  Osborne-street,  Man- 
chester. 

The  Gas  and  Electric  Lighting  Committee  of  the  Cor- 
poration of  Leicester  invite  tenders  for  the  supply  of  about  11,000 
yards  of  high  and  low-tension  cable.  Specifications,  &c.,  can  bo 
obtained  of  Mr.  A.  Colson,  engineer  and  manager,  at  the  Gas  and 
Electric  Lighting  ( )nices,  Millstone-lane,  Leicester,  and  tenders 
must  be  sent  in  to  Alderman  Lennard,  chairman  of  the  Committee, 
not  later  than  11  a.m.  on  April  6th.  Some  further  particulars  are 
given  in  our  advertisement  columns. 

Tenders   are    invited    by  the   German    Public    Works 

authorities  at  Konigsberg  for  the  supply  and  erection  of  six 
pumping  engines,  tube  operated  by  steam  or  electricity.  Tenders 
have  to  be  in  by  April  17th. 

The  General  Direction  of  the  French  Posts  and  Tele- 
graphs in  Paris  is  inviting  tenders  until  April  5th  for  the  supply 
of  eight  lots  of  Baudot  telegraphic  apparatus. 

The  St.  Pancras  Vestry  require  tenders  for  the  con- 
struction of  a  sub-station  in  connection  with  their  electricity  instal- 
lation. Tenders  have  to  be  sent  in  by  12  o'clock  on  Thursday 
next. 

TenDEB      \i     i  ;  i  BD.      The  Stafford  Town  Council  have  aCC 
the  tender  of  the  Electric  Construction  Company  for  a  switchboard 
for  their  electric  lighting  station,  and  also  the  tender  of  Messrs.  C. 
and  W.  Walker  for  a  12,000  gallon  overhead  tank. 

Sale  by  Auction.-  Mr.  T.  <•.  Wharton,  of  7  and  8,  Iron- 
monger-lane,  Lond Ii''-,   will  sell  by  auction  at  56,   Hoxton- 

street,  Shoreditch,  London,  E.,  this  day  (Friday),  at  two  o'clock, 
the  stock  of  an  electrical  engineer,  including  tools,  machinery, 
lathes,  lamps,  &C. 

InstjlLLATIOB  Bi  i  •  roi  Sale.— The  Bastings  and  St. 
Leonards-on-Sea  Electric  Light  Company  have  decided  to  dispose 
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of  their  installation  business,  and  invite  tenders  for  purchase.  A 
useful  stock  of  fittings  is  included.  Tenders  must  be  sent  to  the 
Secretary  of  the  Company,  20,  South-terrace,  Hastings,  not  later 
than  Monday,  April  1st. 

Personal. — Mr.  T.  A.  Nunwick,  formerly  branch  manager  and 
representative  in  the  North  for  Messrs.  Poole  and  White  (Limited), 
has  joined  tho  firm  of  Messrs.  Dorman  and  Smith,  Ordsal  Station 
EleGtrical  Works,  Silford,  as  their  representative  for  the  Northern 
and  Midland  counties. 

Appointments  Vacant. — The  Vestry  of  St.  Mary,  Islington, 
London,  X.,  require  a  canvasser  for  electric  lighting  business. 
Particulars  are  given  in  our  advertisement  columns,  and  applica- 
tions must  be  sent  in  to  Mr.  Albert  Gay,  electrical  engineer,  50, 
Eden-grove,  Holloway,  N.,  not  later  than  12  o'clock  of  April  3rd. 

The    Tiverton  Town  Council   require    a    manager   for 

their  gas  works,  with  a  knowledge  of  gas-engines  and  electric  light 
machinery.  Applications  have  to  be  sent  in  by  Saturday, 
A] nil  6th. 

Dissolution  of  Partnership. — The  partnership  hitherto  exist- 
ing between  Messrs.  Sotheby  and  Ridout,  electrical  engineers, 
Regent-street,  London,  W.,  is  dissolved.  Debts  will  be  paid  by 
Mr.  L.  Ridout. 

Agency. — Mr.  Carrington  Smythe,  of  12,  Idol-lane,  E  C,  has 
been  appointed  sole  agent  for  London  and  district  for  Mes3rs. 
Mayor  and  Coulson,  of  Olasgow. 

Bankruptcies.  — A  first  meeting  of  the  creditors  of  G.  F.  Roger, 
took  place  on  Monday  last  before  Mr.  Wildy,  the  Official  Receiver. 
The  debtor,  a  telegraph  engineer  and  general  merchant,  of  Great 
Winchester-street,  London,  E.C.,  furnished  accounts  showing 
liabilities  £27,982,  and  assets  £264.  The  debtor,  who  has  also 
acted  as  director  of  public  companies,  attributes  his  failure  to 
liability  on  accommodation  bills  for  which  he  received  no  considera- 
tion, to  loss  in  trading  and  investments,  and  depreciation  in  value 
of  securities  held  by  creditors.  A  trustee  and  committee  of 
inspection  were  appointed  to  wind  up  the  estate. 

The  first  meeting  of  the  creditors  of  Samuel  Elliott, 

whose  bankruptcy  was  announced  in  our  last  issue,  is  held  this  day 
(Friday)  at  12  o'clock,  and  the  public  examination  will  be  held 
on  April  25th,  at  11:30,  at  Bankruptcy-buildings,  Carey-street, 
London,  W.C. 

At  the  Edinburgh  Sheriff  Court  House  on  Tuesday, 

Messrs.  Browning  and  (iardner,  electrical  engineers,  of  122, 
George-street,  Edinburgh,  appeared  for  examination  in  bankruptcy. 
In  reply  to  questions  on  behalf  of  the  trustee  (Mr.  John  Hamilton 
Buchanan,  C.A.),  Mr.  Browning  said  that  he  had  no  papers  or 
hooks  except  the  vouchers  for  petty  cash  expenditure.  On 
December  18th  last  he  gave  a  bill  for  £00  to  Messrs,.  Anderson 
and  Chisholm,  but  he  was  not  sure  whether  that  was  the  day  he 
wns  gazetted  out  of  the  firm.  He  did  not  know  he  was  gazetted  out 
out  of  the  firm.  The  bill  was  granted  for  a  business  account,  lie 
could  not  say  whether  he  received  a  letter  from  his  partner  a  week 
before,  terminating  the  contract  of  c  -'partnery,  and  he  did  not  know 
whether  it  was  before  or  after  that  that  he  granted  the  bill  in  the 
linn's  name.  Sometimes  he  corresponded  in  his  own  name  and 
sometimes  in  the  firm's.  The  linn  in  October,  1894,  showed  a 
surplus  of  £150,  and  the  trouble  was  caused  because  they  had  not 
money  in  hand.      The  case  will  he  resumed  this  day  (Friday). 

Chelsea    Electricity  Supply  Compani  (Limited)     Notice  is 

given  thai  on  and  after  duly  1-st  next  the  above  Company  will 
supplj  current  al  the  following  prices  :     For  lighting  purposes,  6d. 

per  mill,   with  a  sliding  scale  to  5d.  ;  for  mol  ts,   cool ,  and 

heating,  by  separate  meter,  Id.  per  unit. 

Ni;u  Zealand  Electrical  Syndu  mi  (Limited).  The  holders 
of  Firsl  Mori.,  i  Deb  ntures  in  this  Syndicate  applied  lasl  week 
to  Mr.  .lusher  North  for  tho  appointment  of  a  receiver  and 
manager,  with  power  to  borrow    I  paying  oil'  pressing 

claims,  &c,  and  for  the  purpose  ol    keeping  tho  business 
Tho  Company  did  not   oppose   the  application,  and   bis  Lord  lap 
appointed  the  principal  plaintiff,  Mr.  I'.  ireley,  ad  interim  no   , ,  , 
Mi     lu  iticc  Kokrw  i  ill  was  iftei  wards  applied  to  on  behalf  of  ol  her 

i I  granted  leave   to    orve   i  hoi  I    nol  ice  ol    raol  ion   to 

1  ompi  I  i  ■    it  ration  of  a  trai  and  for  an  injunction 

restraining  In  previou  applici.nl  to  Mr.  Justice  North  from 
icting  i  Directoi  ol  the  Company.  The  plaintiffs  in  the  action 
before  Mr.  Justice   North    include    Mi     Barclaj   and   Lord  Claud 

Hamilton,  and  the  amount  of  tl  

i 

i Pumping  M       i  [n   1893    the    Lothian   Coal 

Company,  Dalkeith,  N.  I'. 

Mountain  foi  the  supplj  and  on  i  ti i  two    ol    ol  •  lectric  pump 

in  !    '"  •                               [ilanl    has  given     u  ih    lal  isfai  tion   thai 
md  Mou i  ,,| . i ,-,   for  n  furl  hor 

Inotl  bi  ntly  reci  ived  by  the 

pumping    plant    [or    the   I  |i  is  Ci 

Nor    h'lliiliorl.ilid. 


Ball  Bearings  for  Shafts  and  Spindles. — Wo  have  received 
an  illustrated  pamphlet  of  Badger's  multiple  adjustable  ball 
bearings  for  shafting  and  spindles  for  all  classes  of  machines.  The 
growing  importance  of  high  economy  in  machinery  for  mill  work 
has  turned  the  attention  of  power  users  to  the  friction  of  bearings, 
and  there  is  no  doubt  that  there  are  many  instances  where  this 
friction  may  be  reduced  by  the  use  of  ball  bearings. 

Dry  Batteriks. — Messrs.  Krupka  and  Jacoby, 
of  15,  Queen-street,  Cheapside,  London,  E.C., 
have  recently  been  appointed  sole  agents  for 
Dr.  A.  Lessing,  of  Nurnberg,  Germany.  Dr. 
Lessing  is  contractor  for  the  German  Post  Ottiee 
and  State  railways  for  batteries,  plates,  carbons, 
Arc.  The  illustration  shows  the  latest  type  of 
the  Lessing  dry  battery,  which  is  put  on  the 
market  in  this  country  to  sell  at  2s.  lid.  The 
battery  is  made  in  only  one  size,  height  7Ain. 
over  all  and  Sin.  diameter.  Amongst  the  advan- 
tages claimed  for  the  battery  by  the  makers 
are  a  long  life,  good  insulation,  and  low 
internal  resistance.  Messrs.  Krupka  and  Jacoby 
keep  a  stock  of  Dr.  Lessing's  manufactures  in 
London. 

Smoking  Concert. — Those  interested  are  reminded  that  the 
Electro-Harmonic  Society's  smoking  concert  takes  place  this 
(Friday)  evening,  at  St.  James's  Hall  Restaurant,  at  8  o'clock. 


Acton. — With  regard  to  the  offer  of  Messrs.  New  and  Maync  to 
purchase  the  District  Council's  Electric  Lighting  Order  for  £500, 
on  certain  conditions,  at  the  last  meeting  of  the  Council,  Mr.  Rome 
urged  that  it  was  important  this  offer  should  be  accepted,  or  their 
Provisional  Order  would  lapse,  and  then  it  would  be  possible  for 
any  private  company  to  obtain  an  Order,  and  so  place  the  Local 
Authority  in  a  worse  position  than  they  now  were.  Mr.  Miller 
said  he  was  opposed  to  the  Council  taking  up  the  electric  lighting 
for  themselves,  and  he  thought  the  present  offer  a  good  one.  The 
scheme  would  not  create  a  monopoly,  but  simply  a  partnership  in 
which  Messrs.  New  and  Mayne  would  take  all  the  risk  and  the 
Council  a  fair  share  of  the  profits.  The  motion  was  then  put  that 
the  offer  should  be  accepted,  and  this  was  carried  by  nine  to  four. 

Adelaide  (Australia). — It  has  been  decided  by  a  number  of 
the  leading  citizens  to  form  a  company  to  work  a  scheme  for 
supplying  electric  current  for  the  lighting  of  the  streets  and  public 
and  private  buildings  and  for  power  purposes. 

Arlesey  (Beds.). — At  a  Parish  Council  meeting  held  last  week 
a  proposal  was  discussed  to  establish  gas  works  at  an  estimated 
cost  of  £2,100.  An  endeavour  was  made  to  interest  the  councillors 
in  a  proposal  to  introduce  the  electric  light,  but  ultimately  gas  won 
by  eight  votes  to  four. 

Bangor. — A  report  on  the  electric  lighting  question  is  to  bo 
presented  at  the  next  meeting  of  the  Town  Council  by  the  Water 
and  Gas  Committee,  who  have  fully  discussed  the  subject  at  a 
recent  meeting. 

B  mm.  Respecting  the  inquiry  recently  held  on  the  application  of 
the  I  lath  Electric  Lighting  Company  for  a  Provisional  t  >rder,  in  place 
of  its  expiring  licence,  .Major  Cardew  reports  that  he  cannot  advise 
that  the  consent  of  the  Local  Authority  should  be  dispensed  with, 
but  suggests  that  the  Authority  should  give  consent  to  the  appli- 
cation of  the  Company  on  condition  that  a  clause  in  the  licence 
under  which  the  Company  is  now  working,  giving  the  Authority 
power  to  purchase,  is  included  in  the  Order,  and  that  provision  is 

made  that,  if  this  option  is  exorcised    by  the  Authority,  the  powers 

and  applicati  ins  of  the  Order  should  besimulta  eously  transferred. 

The  final  decision  in  the  matter  isthorefore  deferred  until  the  City 
('  luncil  has  considered  the  suggestion. 

Bohemian  Coni  brt.  The  members  of  the  City  Electric  Athletic 
Club  gave  a  Bohemian  concert  in  the  Banqueting  [loom  of  the  St. 
James's  Hall  on  Tuesday  evening  last,  The  chair  was  occupied  by 
Sii  David  L.  Salomons,  who  was  supported  bj  Mr.  Cecil  Bull.  An 
i  tcellenl  programme  was  provided,  and  a  crowded  audience  was 
capil  ally  entertaini  d. 

Bray.  In  a  loll  now  before  (he  I  louse  ei  Commons  the  [mprove- 
meiii  Commissioners  propose  to  take  power  to  supply  elect  rie  light. 
The  Commissioners  propose  to  purchase  the  interests  ol  Messrs. 
.1.  E.  H.  Gordon  and  Co.  (in  liquidation),  for  £3,060  Borrowing 
ire  applied  for  for  £6,000  for  electric  lighting  purposes.  It 
will  be  n  mi  mbered  thai   t  h  •  bIi  tiled  at    Bray 

about  three  years  ago,  the  Commi    ionei     having  invited  lenders 

md  Mi     '       I     IS     II     I :  of 'ii  and   Co.    ob  aim  d   tl trad 

That  in  in  became  insolvent,  and  tho  agreemonl  for  purchase,  no« 
about  io  he  ratified,  has  been  already  approved  by  the  Court  ol 
i  I,  iinrn  \i  pi,  lent,  although  tho  principal  streets  are  oleotri- 
,  illy  h  ;hted,  very  fevi  Bhopa  or  |  rivatc  hou.es  have  adopted  the 
light,  Hitherto,  householders  havi  been  afraid  to  incur  the 
e  ol  baying  the  proper  fit.  inga,  ,v.  .  installed,  for  fear  the. 
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Company  should  tail,  and  the  Bupply  of  current  erase.  The  town 
lias  got  a  very  good  bargain  in  acquiring  for  so  raodeat  a  sum  an 

electrical  installation  which  must  have  OOSl  £20,000  some  three 
years  ago. 

Bristol, — The  Electrical  Committee  of  the  Corporation  have 
recently  sent  out  letters  inviting  criticism  on  proposed  extensions 
of  the  electric  lighting  area,  but  have  deferred  further  c  msideration 
of  the  matter  until  April  3rd,  by  which  date  it  is  anticipated  the 
replies  will  be  received. 

Bi  ilium;  Trades'  Exhibition.-  An  interesting  exhibition  of 
materials  and  appliances  used  in  the  building  trades  is  now  being 
held  at  the  Agricultural  Hall,  London,  N.,  and  will  remain  open 
until  Thursday  next.  The  exhibitors  include  a  number  of  engine 
and  machinery  makers.  The  Building  Exhibitions  held  annually  at 
this  Hall  are  amongst  the  most  successful  of  the  year. 

CARDIFF.  —  A  proposal  was  before  the  last  meeting  of  the  Free 
Library  Committee  as  to  the  advisability  of  introducing  the  electric 
light.  Mr.  Massey's  estimate  of  the  cost  is  £500.  The  matter  was 
subsequently  referred  to  the  Lighting  Sub-Committee. 

Chester. — A  writer  in  the  Chester  Chronicle  states  that  Dr.  J. 
Hopkinson  has  intimated  to  the  Electric  Lighting  Committee  of 
the  Town  Council  that  he  is  unable  to  continue  his  services  as 
professional  adviser  on  the  Council's  proposed  electric  lighting 
scheme.  The  same  journal  states  that  it  is  rumoured  that  the 
Duke  of  Westminster  has  given  Mr.  Enfield  Taylor  instructions 
to  arrange  for  the  putting  down  of  machinery  for  the  supply  of 
electric  current  to  his  Grace's  tenants  in  the  Rows. 

Church  Lighting. — The  electric  light  is  to  be  introduced  into 
the  church  of  St.  Margaret,  Princes-road,  Liverpool.  There  are 
many  valuable  frescoes  in  the  building  which  have  cost  several 
thousand  pounds. 

Commission  of  Sea  ers  |  London). — Mr.  D.  J.  Ross,  the  engineer 
to  the  London  City  Commission  of  Sewers,  has  presented  a  report 
on  the  work  of  his  department  during  the  past  year.  The  report 
states  that  during  the  year  six  days  of  fog  were  experienced,  and 
both  the  electric  light  and  gas  were  used  during  that  period. 
There  are  now  483  arc  lamps  in  use  in  the  City  of  London,  the 
total  length  of  main  thoroughfares  so  lighted  being  13  miles.  The 
number  of  gas  lamps  supplanted  is  1,338. 

Edinburgh. — The  date  for  turning  on  the  electric  light  has  been 
altered  from  the  10th  to  the  11th  April,  previous  to  which  an 
inspection  of  the  whole  installation  is  to  be  made  by  Prof.  A.  B.  W. 

Kennedy. On  Wednesday  the  Lord  Provost's  Committee  of  the 

Town  Council  resolved  unanimously  to  recommend  the  Council  to 
apply  to  the  Postmaster*  leneral  for  a  licence  to  establish  a  system 
of  telephonic  communication  within  the  city. 

Electricity  on  the  Stage. — Herr  Carl  Lautenschlager,  the 
great  Bavarian  stage  machinist,  is,  it  is  stated,  in  this  country,  in 
connection  with  the  preparation  of  a  new  ballet  at  the  Empire 
Theatre  of  Varieties,  London.  Herr  Lautenschlager  is  well  known 
in  theatrical  circles  as  electrician  to  the  Court  Theatre  of  Bavaria, 
and  his  efforts  to  introduce  the  use  of  electricity  in  connection  with 
the  machinery  of  the  stage  have  been  crowned  with  considerable 
success. 

Electric  Organs. — An  interesting  account  of  the  Hope-Jones 
Electric  Organ  appears  in  Colonies  and  India  of  March  23rd. 

FASEHAM. — The  elerk  to  the  District  Council  has  been  instructed 
to  defend,  in  the  High  Court,  the  action  of  the  Council  in  its  deal- 
ings with  the  Fareham  Electric  Light  Company,  which,  as  stated  in 
our  last  issue,  has  issued  a  writ. 

Foundry  Cleansing. — An  order  appears  in  Tuesday's  Gazette 
adding  a  new  proviso  to  Section  33  of  the  Factory  and  Work- 
shops Act,  to  the  effect  that  if  any  foundry  is  not  in  a  cleanly  state 
an  inspector  may,  by  written  notice,  require  the  ocsupier  to  lime- 
wash  or  wash  the  same,  and  failing  compliance  within  two  months, 
the  special  exception  now  in  force  under  the  same  Act  shall  cease 
to  apply.     The  new  order  comes  into  effect  on  the  30th  inst. 

Huddersfield. — Amongst  the  recommendations  of  the  Electric 
Lighting  Committee  discussed  at  the  last  meeting  of  the  County 
Council,  was  one  that  tenders  should  be  obtaino  1  for  additional 
plant  for  an  extension  of  the  electric  lighting  scheme  next  winter. 
The  Committee  have  received  from  the  India  Rubber  Company 
explanations  as  to  some  defective  cable  supplied,  and  an  offer  to 
replace  the  same  by  satisfactory  cable,  which  offer  was  accepted. 
The  Committee's  recommendations  were  approved. 

Institution  of  Engineers  ind  Shipbuilders.-  On  Wednesday 
evening  the  monthly  meeting  of  the  Institution  of  Engineers  and 
Shipbuilders  was  held  in  the  rooms,  207,  Bath-street,  Mr.  George 
I  presiding.  A  discussion  took  place  on  "  Electrical  Trans- 
it! of  power  in  Shipyards  and  on  board  Merchant  Steamers,'' 
on  which  subject  a  Paper  was  read  at  the  Last  monthly  meeting. 

I  it  no  ion  (London,  N.). — In  moving  the  adoption  of  the  Electric 
Lighting  Committee's  report  at  the  meoting  of  the  Vestry  last 
week,  Mr.  Lambert,  the  chairman,  referred  to  the  rapidity  with 
which  the  electric  lighting  works  were  proceeding.    The  Committee 


hoped  that  by  next  August  the  current  would  be  ready  for  supply, 
and  recommended  the  appointment  of  a  canvasser,  a  suggestion 
which  was  adopted. 

Liverpool.  The  Liverpool  Chamber  of  Comm  ri  be  received 
a  letter  from  the  Postmaster-I  leneral  on  the  Bubjecl  of  the  delivery 
of  telegraph  messages  from  the  Continent  to  their  destination  by 
telephone.  The  letter  points  out  that  the  postal  authorities  have 
no  power  to  undertake  this  work.  Mr.  Bemelryk,  a  member,  id 
that  now  direct  cables  with  the  Continent  had  been  <  itablishtd, 
delays  were  tenfold  more  numerous  than  hitherto.  Liverpool  w  as 
used  as  the  centre  from  which  a  very  large  proportion  of  Lancashire 
and  Yorkshire  messages  were  Bent,  and  the  del  iys  were  very  sei  iou  , 
as  they  materially  hindered  commercial  transactions  with  the  Conti- 
nent. A  telegram  can  be  received  from  America  and  a  reply  sent  in  a 
quarter  of  an  hour,  whereas  it  frequently  takes  six  or  seven  hours 
to  communicate  with  and  receive  a  reply  from  the  Continent.  lie 
recommended  that  if  no  law  existed  enabling  the  Department  to  Si  nd 
cable  messages  through  the  telephone,  it  was  advisable  that  a  short 
Act  should  be  passed  enabling  the  Postmaster-General  to  oiler  this 
convenience  to  the  public.  The  Chamber  resolved  that  the  Pott- 
master-General  be  requested  to  grant  the  cable  companies  autho- 
rity to  avail  themselves  of  the  telephone  in  order  to  transmit  cable 
messages  received  from  Liverpool  firms  between  (i  p.m.  and  mid- 
night at  a  tixed  charge  per  message  (0d.),  to  be  refunded  to  the  Post- 
master-General. 

MAXiiiK.sTEit.--A  Local  Government  Board  inquiry  into  the 
application  of  the  Manchester  Corporation  to  borrow  £260,000, 
including  a  sum  of  £'11)0,000  for  electric  lighting  purposi 
held  last  week  before  Co).  A.  G.  DurnforJ,  RiE.  The  Town 
Clerk  pointed  out  that  the  Gas  Committee  of  the  Corporation  were 
dissatisfied  at  the  short  term  of  25  years  allowed  for  repayment  of 
the  last  loan,  although  they  did  not  now  ask  for  a  longer  peri'  d. 
Alderman  Gibson,  Chairman  of  the  Committee,  referred  to  the  fact 
that  in  181(2  93  sanction  was  given  for  the  Committee  to  borrow 
£150,000  for  their  electric  lighting  scheme.  Their  first  idea  had 
been  to  put  down  a  plant  equal  to  a  supply  of  20,000  16-c.p.  lamp., 
which  they  anticipated  would  be  sufficient  for  the  first  two  or  three 
years'  demands.  They  had,  however,  exercised  foresight  in  the  acqui- 
sition of  lands  and  the  erection  of  buildings,  so  that  they  were  able  to 
double  the  original  plant  capacity  of  their  works.  They  ultimately 
spent  £103,880,  or  nearly  £14,000  in  excess  of  their  borrowing 
powers.  Their  calculations  as  to  the  quantity  of  current  they  would 
be  called  upon  to  supply  had  proved  altogether  erroneous.  They  were 
at  once  overwhelmed  with  applications  for  the  light.  In  September, 
1893,  they  had  82  customers  ;  in  December  of  the  same  year,  289  ;  in 
March,  18H4,  416  ;  in  June,  450  ;  in  September,  509  :  in  Decem- 
ber, 624  ;  while  in  February,  1895,  they  had  706  customers  taking 
current  equivalent  to  32,528  16-c.p.  lamps.  By  the  12th  inst.  41 
further  applications  had  been  received,  bringing  their  total  up  to 
747  customers  consuming  current  equal  to  34,528  16-c.p.  lamps. 
After  their  first  year's  working,  and  after  the  payment  of  interest 
on  mortgage,  sinking  fund,  Ac,  they  had  only  a  loss  of  £210.  In 
the  next  year's  working,  up  to  March,  1895,  they  would  sh  iw  a 
profit,  after  deducting  interest  and  sinking  fund,  of  between  £7,<>0O 
and  £8,000.  Alderman  Iligginbottom,  who  described  the  Corpora- 
ti  m's  scheme  and  the  Committee's  proposals  from  an  engineering 
point  of  view,  stated  that  in  view  of  the  profit  made  it  had  been 
decided  to  reduce  the  price  of  current  from  Nd.  to  (id.  per  unit. 

Newcastle.-- -The  Electric  Lighting  Committee  of  the  Corpora- 
tion have  received  from  Prof.  A.  B.  W.  Kennedy  his  report  on  the 
proposed  scheme  for  the  lighting  of  Newcastle  by  electricity,  which 
is  expected  to  involve  the  taking  over  of  the  two  private  companies 
now  supplying  electric  current.  The  report  has  been  remitted  to 
the  permanent  officials  in  order  that  a  synopsis  may  be  prepared 
and  the  financial  points  duly  epitomised.  The  report  is  a  very 
lengthy  one,  and  the  Committee  expressed  a  high  opinion  of  the 
labours  of  Prof.  Kennedy  in  its  preparation. 

Newspapeb  Office  Lighting.— The  Gazetti  offices,  Weston- 
super-Mare,  have  been  fitted  for  the. electric  light  by  the  Newton 
Electrical  Engineering  Work,,  of  Taunton,  under  the  superin- 
tendence of  Mr.  II.  X.  Hiekley.  The  lighting  includes  machine 
room,  offices,  stock  rooms,  composing  rooms,  reporters'  rooms,  &c. 

Obiti  iry.     .Mr.  James  Maxwell,  electrical  engineer,  and  who 

was  well  known  in  the  north  in  Connection  with  patent  locks  for 
railway  carriages,  died  at  his  resilience,  W'ellpark  terrace.  Wist 
Newport,  Dundee,  last  week,  in  his  7<>tli  year. 

I'ot:i-Moi  rit.  The  new  electric  lighting  scheme  of  the  Ports- 
mouth authorities  is  voted  by  the  local  Prt  I  a  very 
satisfactory  and  comprehensive  chai  tei  Every  imp 
thoroughfare  in  the  borough  will,  if  the  scheme  is  adopted  (ol 
which  there  is  practically  no  doubl  i,  bo  lighted  bj  before 
the  close  of  the  current  year.  With  regard  to  the  financial  a 
of  the  scheme,  ai  the  Electric  Lighting  Committee  have  already 
powers  to  borrow  £11,000,  a  further  £2,000  is  dl  that  it  will  be, 
ry  to  obtain  to  complete  it 
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Shorkditch  (London,  E.). — It  has  been  decided  to  borrow  from 
the  London  County  Council  £12,000  at  3^  per  cent,  for  the  pur- 
poses of  the  electric  lighting  scheme,  repayments  being  arranged 
over  a  term  of  54  years. 

Stafford. — At  the  last  meeting  of  the  Town  Council  the  Electric 
Lighting  Committee  presented  regulations  and  conditions  as  to 
wiring  and  fitting  up  consumers'  premises  for  the  electric  light,  and 
leave  was  asked  to  authorise  the  engineer  to  purchase  the  necessary 
fittings,  so  that  the  wiring  work  could  be  proceeded  with.  The 
Committee  also  recommended  the  reduction  of  the  period  of 
maximum  demand  from  2  hours  to  H  hours.  The  recom- 
mendations were  adopted. 

Stoi'kwell  and  Claphaiii  Electric  Railway. — The  Unopposed 
Bill  Committee  of  the  House  of  Commons  to-day  passed  the  Bill 
promoted  by  the  City  and  South  London  Railway  Company  for  the 
purpose  of  obtaining  an  extension  of  time  until  July,  1901,  within 
which  to  construct  the  authorised  extension  of  their  electric  railway 
from  Stockwell  to  Clapham  Common.  The  Bill  also  sanctions  the 
creation  of  £10,000  additional  Debenture  stock  and  £30,000 
additional  Preference  stock. 

Stores  Lighting. — A  very  satisfactory  account  of  the  installation 
<  f  the  electric  light  by  the  managers  of  the  Ravensthorpe  Self- 
Ilelp  Industrial  Co-operative  Society  was  given  by  the  Chairman  at 
a  meeting  of  the  members  last  week.  A  discussion  took  place  as  to 
the  cost  of  gas  versus  electricity,  and  the  Chairman  pointed  out 
that  they  had,  of  course,  been  put  to  some  considerable  initial 
expense  in  putting  down  the  plant  for  the  installation,  but  they 
had,  by  the  adoption  of  the  electric  light,  got  rid  of  a  great  amount 
of  heat,  and  there  would  be  a  considerable  saving  from  the  item  of 
goods  soiled  alone.  When  using  gas  they  obtained  only  5,000  c.p. 
illumination,  but  electricity  now  gave  them  25,000  c.p.  The  gas 
bill  had  come  to  close  upon  £100  per  annum,  but  the  cost  of 
electric  light  had  not  reached  35s.  per  week,  even  in  the  darkest 
week  in  winter.  He  considered  that  the  difference  between  the 
cost  of  lighting  by  electricity  as  against  gas  would  be  something 
towards  the  interest  on  the  money  they  had  sunk  in  the  plant. 

Tori^vay. — At  the  meeting  of  the  local  gas  company  reference 
was  made  to  the  subject  of  the  electric  light,  more  particularly 
with  regard  to  the  lighting  of  Southport,  and  the  shareholders 
were  asked  to  take  comfort  in  the  fact  that  the  introduction  of  the 
electric  light  would  mean  a  much  increased  expenditure  on 
public  lighting.  The  Directors  had,  however,  decided  to  reduce 
the  price  of  gas  from  3s.  3d.  to  3s.  per  thousand. 

i  ORE. — The  Sewerage  Committee  of  the  Corporation  recommend 
that  the  extensive  sewage  works  now  being  erected  should  be 
lighted  by  electricity.  The  works  are  situated  at  Fulford  and 
Xaben,  and  it  is  proposed  to  use  the  power  available  at  each  place 
for  generating  current.  The  Committee  recommend  that  the  tender 
of  Messrs.  Scott  and  Mountain  (Limited)  be  accepted  for  the  sum 
of  £157.  10s.,  and  if  the  plant  is  found  satisfactory,  that  a  duplicate 
set  be  obtained  at  a  small  cost. 


PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Cliartcred  Inst. 
Patent  A<jcnl.s,of 70,  Chancery -lane,  W.C.,  from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. —  The  Specifications  of  Applications  for  Patents  arc  not  open  to 
public  inspection  until  after  the  acceptance  of  the  complete  specification. 
The  names  within  parentheses  arc  those  of  communicators  of  inventions,  or 
where  complete  specification  accompanies  application  an  asterisk  is  suffixed. 

March  15,  1895. 
6,151.  A.  w  i     n        Brighton      Imp)     i     i         i       elf  recording 

n'l.  'I 

5,515.  R.  E.  P.  Crompton,  London.   Improve!  '<     rii   tnea  uring 

in  trun 
i,521    (i    M    i    ii.     i, Ion.     Improvements  in  electrio  couplings, 

M  in  I.  l".  1895. 
5,560.   W.  P.  'I'm    ,n 

n|i         'A     Mi'                     i  my.)" 
5,596.  s   Jevo         London,     Improved truction  and  arrangement  of 

5,601,  us  and  1  H  l  ond  in.     Improve 

:i  tiling  ind  elei  1 1  ii    eai  oh  light   tp|  u  ttu  . 

March  18,  1895. 
i  oudon,      Imp]  Dvcmi  uts  in  i  natic   and 

i uni 

1895. 

i 

ham.     Imprn     '  ittory. 


5.693.  F.  P.  Beroh  and  C.  W.  Tarbox.  Manchester.  Improvements  in 
and  relating  to  electrical  railways  and  tramways.* 

5.699.  G.   It.    MacIntirk.     Manchester.     Improvements   in   electric   are 
lamps.* 

5.700.  G.  1!.  MacIntibe,      Manchester.      Improvements   in  electric  arc 

lamps.* 

5.701.  <!■   R.   MaoIntire.      Manchester.      Improvements  in  electric  rrc 

lamps.* 

5,722.  H.  Hirst  and  J.  T.  Baron.  London.  Improvements  in  elec- 
tricity meters. 

5,742.  L.  S.  Wright.  London.  Apparatus  for  automatically  limiting 
the  speed  of  electric  cars.* 

5,747.   11.  F.  Perkins.     Loudon.     Improvements  in  dynamometers." 

5,798.  J.  Brum*.  London.  Spring-winding  apparatus  for  printing 
telegraph  and  other  instruments.* 

March  20,  1895. 
5,^67.  H.  J.  Price  and  L.  de  M.  G.  Ferreira.     London.     Improvements 

in  electrical  signalling  apparatus  for  use  upon  railways. 
5,868.  H.  CaRDOZO.     London.     An  improved  secondary  battery. 
5,875.  F.    L.    MuiRHEAD.     London.     Improvements  in   and  relating  to 

conduits  for  electrical  conductors. 
5,878.  C.   H.    WORDINGHAM.     London.     Improvements  ia   or  connected 

with  the  distribution  of  electricity. 

March  21,  1895. 
5,892.  J.  II.  RobottoM  and  F.  C.  Geary.     Burtou-on  Trent.     A  device 

for  the  better  regulation  of  electric  currents. 
5,903.  G.    II.    Firth.      Manchester.      Improvements   in   the   application 

of  electricity   to   the  working  of   ships'   turrets,   and  apparatus 

therefor. 
5,913.  I!.  E.   Gill  and  W.  Hockly.     London.     Improvements  in  means 

for  regulating  the  electric  light  in  railway-coach  compartment?. 
5,927.  K.  J.  Crowley.     (Jueenstown.     A  means  of  transmitting  electrical 

impulses  from  pencil   marks  on  paper,   or  like  material,  and  of 

reducing  the  electrical  resistance  of  paper. 
5.936.  Siemens  Bros,   and  Co.  (Limited).     London.     A  current  collector 

for  electrically-propelled  railway  or  tramway  vehicles.     (Siemens 

and  Halske,  Germany.) 
5,939.  A.  Phaser  and   The   Eastern-   Telegraph   Company   (Limited) 

London.     Improvements  relating  to  automatic  telegraphs. 
5,956.  1!.  Pearson.     London.     Improvements   in    thermometric   circuit- 
closers  or  alarms. 

5.964.  A.  Holler.      London.       Improvements    iu    the    construction    of 

galvanic  battery  elements  or  cells. 

5.965.  E.  A.  Allen.      London.      Improvements   in   or   connected   with 

electrolytic  cells. 


SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  now  be  obtained  at  the  uniform  price  of 
8d.  each. 

1894. 

5.001.  Essingee  and  Harden.     Electric  fuses  and  switches. 

7,711.  Bishop.     Element  board  for  electro- therapeutic  diagnosis. 

8,238.  Ci.f.hke.     Electro-medical  apparatus. 

8,240.  Ball  and  Winter.     Ceiling  rose  for  electric  lamps. 

8,480.  Rusiiton.     Galvauic  batteries. 
16,887.  Oliver.     Ships'  telegraphic  apparatus, 
18,525.  Jei  mm.     Laying  electric  conductors. 
21,323.  Thompson  (Coffin).     Welding  electrically, 
21,893.  O'Neil.     Facsimile  telegraphs. 
23,944.   Diatto.     Electric  rail  and  tram  rehi 


COMPANIES'    MEETINGS    AND    REPORTS. 

W.  T.  Henley's  Telegraph  Works  Company 
(Limited). 

The  16th  ordinary  general  meeting  of  this  Company    was  held  fcl   the 
offices,  27,   Martin'8-lane,   Cannon-street,   on   the  22nd   inst..   uudei   the 
pre  idem  j  of  Mi .  Sj  dnej  Ged 
The  SECRETARY    Mr.  A.  E.  Salm  livening 

eeting, 
The  rii  \  1 1: \l  \ \    ;o. I  :    i lentlemen,  [  hai 

to  i ui  of  the  fashion,  from  the  pn  \  «d  have  lefl   my 

room  for  the  fit  il  time  to  day,  in  order  to  have  the  [>li  i  ure  of  pn 
at    this   meet  inc.     I    have  had   nunc  than  in  -    i  i  preside  at    > 
i  i  in    i  lompany  when   I  wou  liave  ral  hei   1  een  awoj  .    but 

i    hould  havo  been  sorrj    nol   to  bo  prescn I   to-day,  because  we  meel  in 

which   enable   us   bo  congratulate  each   othei    and  everj 

lie     o icted  wiih  the  Company    very  heartily.     Sfou    bavi     no  doubt, 

all  ol  you  hod  a  copy  ol   the  reporl    md  accounts    en!    to  j  iu,     Thej 
are   very    limpli    and    verj     ati  factory     and    there   is   not    much   room 

i  i    make    an)    iment.      They    -how    thai    we   are   doing  s 

nod      U  :clv.    no  1    in.  1 1  i  i"      bitniiv  I      iri      iv  that  nol     ml\    has 
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our  business  Increased  over  that  of  Last  year,  l 'ul  the  ratio  of  profit 
haa  increase  1  ;  and  in  view  of  statements  which  have  been  made  at 
general  meetings  of  some  other  companies  engaged  in  similar  business, 
where  the  complaint  has  been  that  the  business  has  been  less  and  the  ratio 
uf  profits  -mall"!',  i  think  we  may  congratulate  ourselves  thai  we  have  a 
very  different  tali-  to  tell.  It  is  nol  that  our  prices  are  higher,  fur  we 
have  been  singularly  successful  when  wc  have  hail  to  compete  with 
ulhei  parties.  The  reason  we  are  able  to  sell  at  low  prices  and  yet  get  a 
good  profit  is  because  our  works  are  so  ably  ami  economically  managed 
under  the  able  supervision   of  Mr.  Hat  ton,  the  engineer,  ami  still  more  of 

Mr.   Sutton,  who  is  now  sitting  by  my  side.     If  there  hail  nol  been  g 1 

buying,  and  good  and  careful  management  and  attention  paid  to  our  work, 
our  position  would  have  been  very  different,  but  there  is  good  buying  in 
our  case,  together  with  careful  management,  and  every  attention  is  also 
paid  to  the  details  of  our  work.  The  whole  thing,  in  fact,  is  thoroughly 
well  done,  and  the  result  is  the  satisfactory  one  I  have  mentioned.  With 
respect  to  our  past  complications,  which  arose  in  connection  with  the 
Intel-national  table  Company,  when  we  were  struggling  for  existence  -all 
those  things  are  at  an  end.  You  will  observe  among  our  assets  in 
the  balance-sheet  "  Shares  held  in  the  International  Cable  Company 
£48,200,  less  reserve  against  these  shares  £48,20C  ; "  and  nothing 
is  brought  forward  as  of  any  value  at  all  as  an  asset.  We 
write  off  the  whole  of  that,  because,  as  you  will  find  in  the  profit 
and  loss  account  below,  there  is  an  entry  "  Reserve  account — 
further  amount  charged  to  fully  provide  for  International  Cable  Com- 
]  any's  shares,  £2,180.  9s.  21."  "That  has  been  written  off  against  the 
I  rofits  of  the  year,  and  I  am  happy  to  say  that,  although  it  is  not  any 
large  sum,  yet.  still,  a  substantial  sum  is  still  coming  from  that  source. 
We  were  not  able  to  bring  it  iuto  the  balance-sheet,  because  the  amount 
was  not  settled  at  December  31st  last,  nor  is  it  even  now  actually  settled; 
but  a  substantial  sum  is  coming  from  that  source,  which  will  be  to  the 
good  this  year.  Again,  if  you  look  further  at  the  report,  you  will  find  a 
statement  that  the  whole  of  the  debenture  stock  has  now  been  issued.  In 
the  accounts  to  the  end  of  the  year  only  £34,500  of  that  stock  is  put  as  a 
liability,  because,  at  that  time,  £5,500  was  outstanding.  That  £5,500  has 
now,  however,  been  subscribed  for.  In  the  accounts  for  the  year,  in  the 
profit  and  loss  account,  we  put  the  whole  of  the  expenses  of  issuing  the 
Four  and  a-Half  per  Ceut.  Debenture  Stock  and  the  redemption  of  the  old 
mortgage  and  the  "A"  and  "B"  Debentures,  all  that  being  charged  to  the 
year.  Of  that  amount,  however,  something  like  half  might  with  great 
propriety  have  been  charged  to  capital,  and  something  more  might  have 
been  spread  over  two  or  three  years,  because  the  holders  of  the  "A"  and 
"  B  "  debentures  know  that  their  interest  was  paid  under  discount  in  order 
to  induce  them  to  retire  then  instead  of  waiting  until  their  due  date. 
That  has  all  been  charged  to  the  profit  of  the  year.  Further,  all  mainten- 
ance has  been  charged  to  the  profit  of  the  year,  as  well  as  £1,000  for 
depreciation  of  machinery  ;  and  in  the  footnote  to  the  accounts  you  will 
see  that  the  adequacy  of  the  amount  so  written  off  is  certified  by  the 
Company's  engineer.  A  very  short  time  ago  I  went  carefully  over  the 
works  with  Mr.  Sutton  and  General  Hutchinson — and  General  Hutchinson 
knows  more  than  I  do  of  matters  of  that  kind,  as  he  is  an  old  engineer 
officer  ;  but  for  myself,  a-  far  as  my  limite  1  knowledge  goes,  I  found  that 
the  works  were  in  excellent  condition  ;  and  when  I  contrast  it  with  the 
state  of  thiugs  in  former  years,  I  see  that  a  vast  improvement  has 
taken  place.  It  is  quite  delightful  now  to  go  over  the  works  and  see  then- 
admirable  condition,  ami  the  order  and  efficiency  prevailing,  and  the  way 
in  which  all  our  space  is  being  availed  of.  The  next  matter  1  have  to 
mention  is  with  respect  to  the  share  capital.  Year  after  year  we  have 
shown  in  the  balance-sheet  that  there  were  only  6,837  Ordinary  shares  of 
£10  each,  or.  £68,370  of  capital,  leaving  a  balance  of  £1,630  unsubscribed. 
The  whole  of  that  share  capital  has  now,  however,  been  placed  at  par 
without  expense  to  the  Company7,  and  has  been  subscribed  and  paid-up  in 
full.  You  also  see  next  our  100  shares  of  £10  each,  making  £1,000  in  all, 
which  have  been  held  for  some  time,  arising  out  of  some  old  contract  with 
the  Electric  Lighting  Company,  and  taken  over  by  this  Company.  Those 
shares  have  also  been  piurchased  at  par  without  expense  to  the  Company. 
In  this  way  £2,630  of  additional  capital  that  was  required  has  now  found 
its  way,  or  is  finding  its  way,  iuto  the  coffers  of  the  Company.  All  this  is 
very  much  for  our  advantage,  because  we  are  still  suffering  from  the  want  of 
capital.  Our  new  works  and  our  fine  machinery  have  cost  more  than  was  ex- 
pected, and  from  the  way  in  which  our  business  is  branching  out  in  different 
directions,  we  shall  require  additional  machinery.  If,  therefore,  our 
business  continues  to  go  on  as  it  is  at  present,  I  think  we  may  come  before 
you  within  a  few  months  to  ask  you  to  give  us  power  to  increase  our 
capital — not  because  we  like  too  much  capital,  but  because  we  shall  see 
our  way  to  that  capital  earning  and  paying  a  good  dividend.  When  that 
ines.  I  hope  we  shall  be  able  to  put  before  you  some  plan  for  the 
benefit  of  our  men  at  the  works.  The  average  number  of  men  employed 
at  our  works  is  now  over  500.  We  have  never  hitherto  seen  our  way, 
until  you  were  receiving  a  good  dividend,  to  go  to  any  expenditure  for  the 
benefit  of  our  men  in  the  same  direction  in  which  expenditure  is  incurred 
in  many  large  works— expenditure  for  their  benefit,  not  merely  from  any 
philanthropic  motive,  but  because  we  know  that  such  expenditure,  when 
judiciously  laid  out,  docs  obtain  a  return  to  the  employer  as  we]]  a,  to  tin- 
employed  in  various  ways.  I  am  not  going  to  bind  you  or  the  I  lirei  ins 
now  to  any  proposal,  but  I  throw  out  the  mere  idea  of  giving  them 
ifortable  dining-room,  where  they  can  cook  and  eat  their  dinner; 
expenditure  of  that  kind  is  found  to  pay.  I  am  sure  that  the  interests 
oi  the  workmen  are  as  dear  as  your  own  interests  to  you,  and  I  1-tI 
a  uvinced  that  if  we  can  propose  to  you  some  expenditure  for  tin-  benefit 
of  the  workmen  and  of  yourselves,  you  will  be  pleased  to  authorise  the  outlay. 
The  great  motive  for  incurring  expense  is  to  get  a  return,  and  I  believe  we 
shall  bring  this  matter  before  you  before  very  long,  and  wc  have  no  doubt 
wl  atever  tint  when  we  do  it  will  meet  with  very  favourable  and  fair  and 
bu-inesslike  consideration.      The  last  point   I   have   marked   to   mention 


to  you  is- this  ;  under  our  liabilities  iu  the  balance  ihoel  you   leo  au  entry 
"ResOive  under  cable-repairing  !  150.  5s.  8.1."    That  figure  is 

on  the  other  side  of  the  account,  although  it  doc-  not  appear,  in  the  iti 
of  "Debentures  ami  shares  held  in  other  companies,  £4,894.  Is.  6d." 
What  it  means  is  this  :  When  We  laid  the  cable  between  Florida  and  the 
Bahamas,  we  undertook  a  repairing  contracl  for  20  years.  £700  was  to 
lie  paid  annually  by  the  Colony  of  Bahamas,  and  to  I"1  invested  in  the 
joint  name   oi  youi  Chairman  and  the  Crown  Agents  of  tin'  Colony,  ami 

that   money  has  accumulated.     At    tl ml   of   lasl   year  it  amounted   to 

£2,450.  5s.  8<1.  That  is  there  put  as  the  measure  of  your  liability  ;  bul  I 
am  happy  to  tell  you  that  three  years  have  passed  since  that  cable  was 
lai'i,  ami  the  liability  to  repair  it  was  included  in  the  repairing  fund,  but 
not  on.-  shilling  has  had  In  In-  paid  on  its  repair,  and  therefore,  under  that 
contract,  there  is  an  accruing  profit,  which  9  Hue  day.  1  hope,  "ill  i  i 
considerable,  Ultimately,  the  profit  in  the  20  years  is  to  be  divided 
between  you  and  the  Colony.  I  may  also  say,  with  regard  to  the 
Bermuda  cable,  thai  not  .me  shilling  has  been  laid  out  I'm-  its  repair. 
With  reference  to  all  the  other  cables  in  the  West  Indie-  which 
you  have  laid  and  which  have  been  laid  mi  behalf  of  French  com- 
panies within  the  last  few  years,  I  am  informed  credibly  by  those  who 
know  that  the  only  cables  laid  in  those  waters  which  have  nol  required 
repair  are  those  which  have  been  laid  by  Henley's  Company.  No1  a 
shilling  has  hail  to  be  spent  in  repairs  on  any  of  your  cables,  whereas  several 
other  cables  have  been  continually  in  need  of  repair.  All  that,  I  think, 
points  to  the  goodness  of  your  work.  When  you  refer  to  the  balance  Bhee! 
and  see  these  excellent  profits  that  have  been  earned  and  divided —and  I 
shall  have  the  pleasure  of  proposing  presently  a  dividend  at  the  rate  ••(  six 
per  cent,  on  the  Ordinary  shares,  leaving  a  good  amount  to  carry  forward  - 
I  think  you  will  be  gratified  at  the  position.  We  have  thought  it  right  to 
carry  forward  a  large  amount  under  the  circumstances.  When  you  reflect 
that  this  money  has  all  been  earned  merely  from  the  general  business  of 
the  Company  and  not  through  any  large  submarine  order — by  mere  bread- 
and-butter  business,  such  as  electric  lighting  and  telephone  work  and  golf 
balls— -and  when  I  add  to  that  the  fact  that  the  increased  business  this 
year  since  the  1st  of  January  has  averaged  more  than  10  per  cent,  week 
by  week  over  the  business  of  last  year,  although  that  showed  a  consider- 
able increase  over  the  business  of  the  previous  year;  I  think  you  may  con- 
gratulate yourselves  on  being  shareholders  in  a  Company  which,  whatever 
difficulties  it  had  to  undergo  in  its  infancy,  has  now  arrived  at  a  heal  In 
and  vigorous  maturity,  and  is  in  a  position  which  induces  us  to  hup  thai 
it  will  go  on  doing  well  and  earning  money  as  long  as  we  shall  live  to  see 
it,  at  any  rate.  I  have  now  great  pleasure  in  proposing  the  following 
resolution  :— 

"  That  tht  report  and  balance  sheet  now  pretented  to  tht  meeting  he,  and 
is  hereby  received  and  adopted" 

Mr.  R.  J.  JENKINS,  C.E.,  seconded  the  motion. 

The  CHAIRMAN,  in  answer  to  Mr.  Kitt,  said  that  it  was  not  customary 
to  read  the  minutes  of  their  previous  meeting-,  which  were  always  con- 
firmed by  the  Directors  at  their  next  Board  meeting.  The  Direi  tor 
remuneration  was  £1,000  a  year  ;  but  it  was  not  usual  at  a  meeting  of 
that  kind  to  mention  the  remuneration  of  the  officers.  That  was  a  matter 
which  was  in  the  hands  of  the  Directors.  He  then  put  the  motion,  which 
was  carried  unanimously.  He  afterwards  proposed  the  declaration  of  the 
dividends  recommended—  at  the  rate  of  7  per  cent,,  less  income-tax,  on  the 
Preference  shares,  and  at  the  rate  of  6  per  ceut.  per  annum,  free  of  income 
tax,  on  the  Ordinary  shares. 

The  Hon.  RANDOLPH  STEWART  seconded  the  resolution,  which  was 
unanimously  carried. 

On  the  motion  of  the  CHAIRMAN,  seconded  by  Major-Gen.  GEORGE 
HUTCHINSON,  C.B.,  C.S.I.,  Mr.  Jenkins  was  re-elected  a  Director,  as  was 
also  the  Hon.  Randolph  Stewart  on  the  motion  of  the  CHAIRMAN, 
seconded  by  Mr.  FREDERICK  NEWTON. 

The  CHAIRMAN  then  stated  that  Mr.  Sutton  was  willing  to  enter  into 
an  agreement  with  them,  by  wdiieh  he  would  continue  to  be  managing 
director  of  the  Company  for  10  years.  The  Board  thought  it  would  be  a 
very  great  advantage  to  the  Company  t<»  secure  Mr.  Sutton's  services  for 
that  period.  The  details  of  the  terms  of  arrangement  were  on  the  point  of 
being  settled,  but  it  was  not  necessary  to  trouble  them  with  the  actual 
details.  By  clause  69  of  the  Articles  of  Association,  the  Board  might 
appoint  one  of  their  number  to  be  managing  director  for  such  term  as  they 
might  think  fit,  provided  the  period  should  in  no  case  exceed  five  years, 
without  the  consent  of  the  Company  in  general  meeting.  He  wanted  them 
to  authorise  the  Board,  if  they  thought  fit,  to  make  the  term  10  years. 
Mr.  Sutton  had  been  with  them  for  several  years,  and  he  had  worked  the 
Company  up,  with  the  assistance  and  under  the  supervision  of  the  Directors, 
from  a  very  small  concern  to  be  the  very  fine  business  it  now  was.  He  was 
perfectly  familiar  with  the  whole  concern,  and  he  pos-essed  the  full  con- 
fidence of  the  Board,  while  the  latter  had  Mr.  Sutton's  full  conl 
also.  He  then  moved  a  resolution  authorising  the  Board  to  engage  Mr. 
Sutton's  services  as  managing  director  for  a  term  not  exceeding  10  years. 

In  answer  to  Mr.  Kitt, 

The  CHAIRMAN  said  he  did  not  know  thai  one  could  have  a  better 
guarantee  of  a  man's  fidelity  than  intimate  acquaintance  with  him  E 

i  some  years,  and  he  bad  known  .Mr.  Sutton  intimately  for  15  years. 

The  Hon.  RANDOLPH  STEW  \l:T   econded  the  motion   ohservii 
he   had  had   the  privilege  of  knowing  Mr.   Sutton  for   manj    years.      He 
believed  that  everything  thai  ibat  gentleman  had  made  during  thai  period 
had  been  invested  by  him  in  the  Company. 

The  i  'HA 1 1; MAN  put  the  resolution,  and  it  was  carried  unanimously, 

The  auditors  having  been  re  i 

A   cordial    vote   of    thanks  1   to  the  managing    director,   the. 

engineer,  ami  tin-  officers  generally. 

The  MANAGING  DIRECTOR,  in  reply,  stated  that  one  great  cause  of 
ol  tin-  Company  was  the  large ai mi  of  Latere  t  taken  in  his 
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bj    i    erj  man  individually.     He  had  been  very   glad   to  hear  the 

intiinati the  Chairman  a    to  making  some  provision  Eoi  benefiting  the 

en  at  Woolwich.  It  would  be  a  good  thing,  certainly  if  it  could  be 
done  without  too  great  expenditure,  and  he  could  testify  to  the  admirable 
way  in  which  the  whole  start  worked,  many  of  the  officers  labouring 
recently  for  two  days  and  nights,  withoul  any  extra  remuneration,  to  gel 
nit  i  ei  tain  work. 

A  hearty  vote  of  thanks  was  afterwards  passed  to  the  Chairman  and 
I  lirectors. 

The  Chairman  briefly  acknowledged  the  compliment,  and  the  meeting 
then  separated. 

Eastbourne  Electric  Light  Company  (Limited). 

The  annual  meeting  of  this  Company  was  held  on  Monday  last  at  East- 
bourne, Alderman  Boulton  presiding. 

The  CHAIRMAN,  in  moving  the  adoption  ol  the  report(which  appeared 
in  ourlasl  issue),  said  that  he  had  never  shared  the  doubts  which  some 
people  entertained  as  to  the  ultimate  auccess  of  the  Company.  In  1893 
thej  paid  then  first  dividend  of  3  per  cent.,  last  year  they  paid  5,  this 
year  they  had  made  it  7£,  and  next  year  they  hoped  it  would  he  10  per 
"cent,  lie  complimented" their  engineer  (Mr.  II.  W.  Wilkinson)  upon  the 
manner  in  which  he  had  fitted  the  light  in  his  i  the  Chairman's)  house. 
The  I  lirectors  proposed  to  reduce  the  cost  of  current  from  June  30  next 
from  9d.  to  81d.  per  unit. 

The  motion  for  the  adoption  of  the  report  was  seconded  by  the  MAY!  lit, 
who  said  he  felt  confidence  in  the  prophecy  that  they  would  pay  9J  or  10 
per  nut.  next  year. 

The  motion  was  carried,  the  7^  per  cent,  dividend  declared,  the  retiring 
.lirectors  and  auditors  re-elected,  £200  voted  as  directors'  remuneration, 
and  a  vote  of  thanks  passed  to  the  directors,  manage! .  and  secretary  for 
their  skilful  and  successful  management  of  the  Company's  business. 


Edison  Gower-Bell  Telephone  Company  of  Europe 
(Limited). 

The  twelfth  ordinary  general  meeting  of  this  Company  was  held 
■lav  at  the  offices,  53,  New  Broad-street,  Sir  Alexander  Armstrong,  K.C.I'., 
F.R.S.,  presiding. 

The  SECRETARY  (Mr.  Richard  Rodgers)  having  read  the  notice  calling 
the  meeting, 

The  CHAIRMAN  stated  that  since  they  last  met  the  Belgian  suit,  which 

ha  1  been  in  existence  for  several  years,  had  terminated  in   the  Company's 

favour.     The  suit  was  in  connection  with  the  Company's  patent  rights  in 

!   and  the  action  in  the  Court  of  Appeal  at  Liege,  referred  to  in  the 

last  two  reports,  had  resulted  in  a  reversal  of  the  previous  verdict  against  the 

Company,  and   in  the  Zurich  Telephone   Company,   working  at   Namur, 

being  found  in  damage-  and  costs.    This  was  a  very  satisfactory  conclusion 

to  .i  long  pending  litigation, and  the  question  of  the  amount  of  damages  to 

be  i    e  sed  was  now  being  argued  before  the  Court.    Having  got  a  verdict 

in  their  favour,  they   hoped   that  at  an  early  date  a  substantial  amount  of 

anted  to  the  Company.     In  view  of  this  success,  and 

in  anticipation   oi   a     iti  factory  financial  recognition   of  their  claims,  the 

tion    entered  a  ainsl  other  and  more  important  infringers  were  being 

pro    '1,1    with.     They  had   every  reason  to  expect  the  same 

lilts  ft these  actions  which  had  attended  their  suit  with 

the  Zurich  Company— a  i  mte  I  which  hail  extended  over  a  pei  iod  of  eight 
years.      He  trusted  that  when  they  nexl  Diet  they  would  have  a  still  more 

t    to   render   of   the   working   of   the   C pany.     He 

i 1  m led  !.\   moving  the  adoption  of  the  report  and  a unts. 

Mr.  C.  L.  W.  FITZGERALD    econded   the  motion,  which  was  unani- 
mously carried. 

sir  Alexandra    Vrmsl  rone   .         fterward    re-i  lei  ted  to  hi      oal   on  I  he 
Board  E  Mi    FITZGER  \l.l>.  seconded   bj  Mr.   ARTHUR 

HENRi    BA1  i  R      ■   u   the    mdib  i      Messrs.Del  iil    i    Devi  i     Griffiths 

and  Co  appointed  on  the  raoti f  Mr.  GREWING,  s ided 

by  Mr.  CURTOYS. 
The  proceeding    then  terminal  ed. 


Tic  follow  iii--  i.    i  lie  repoi  I   of  the  I  tii  ei  toi    of  i  I"    i  ompanj  in        u 

tion  in     Inch  the  Co    pany  i    enf  >  ;ed  :  — 
In  i  onne  I  ton  «  ith  the  i  n  Belgium,  tin 

in  the  ' '  iurl  of  Appeal       I  :  i        t  two  reports,  hti 

il   the  previou    verdict  against  the  Company,  and  in 
>  found   in 

ion  of  i  he  amounl    if  damag 

f  this  success,  and  in 

anticipal         il  factoi  i  he  actions 

entered 
I 

Anglo-Portug'uese  Telephone  Company  (Limited). 

1 1 1  i  i      i  ■ 

]    of    Sir 
I    I 
'l  he     ECRETARY  (M  ;  calling 

the  ineei  in  ■ 
Tin-  I'll  \  1 1:  \l  \        od   he  thought     I 

itisl i    mil  to  th lit  of  profit         I  1  lilt,  after 

nd  including  the  balance  brought  fr last  . 


£10,629.  01  blii    o in!  it  was  proposed  to  place  £6,500  to  re  ei unl 

1 1 i  veup  to  £20,000,  leaving  £4,129  to  be  carried  for  ward.  This 

.in  fai  tory  with  regard  to  the  present  position  of  the  Company  and 

it  was  the  opinion  of  the  Directors  that  a  dividend  should  be  paid  at  the 
earliest  moment  the  finances  of  the  Company  would  permit.  The  expenditure 
on  capital  account  for  the  year  had  been  £3,226.  The  number  of  paying 
subscribers  on  December  31st  last  was  1,178  in  Lisbon,  of  a  gross  annual 
value  of  £8.959,  while  in  Oporto  the  number  was  1,199,  the  gross  annual 
value  being  £6,679.  Sim  ■  the  close  of  the  year  there  had  been  an  increase 
of  £352  in  the  gross  annual  value  of  their  subscribers;  that  was  up  to 
February  28th.  The  income  of  the  Company  was  thus  brought  up  to 
C16,00D  a  year,  and  he  thought  it  very  satisfactory,  in  view  of  the 
depressed  financial  condition  of  Portugal,  that  the  telephone  had  been 
in  every  way  successful  there.  The  number  of  subscribers  increased 
last  year  by  106,  and  it  was  remarkable  that  from  the  first  intro- 
duction   of  "the    telephone    into    Portugal    its    use    had    continued    to 

iase    gradually   year    by    year    until    they    were   now    in    receipt    of 

the  handsome  income  he  had  mentioned.  The  continuance  of  the  high 
rate  of  exchange  between  the  two  countries  was  a  very  great  misfortune, 
and  it  had  again  entailed  a  serious  loss  upon  the  Company,  amounting 
last  year  to  t'2,241,  which  was  really  equivalent  to  4J  per  cent,  on  the 
Company's  share  capital.  This  loss  and  the  expenditure  on  capital  account 
had  tended  most  seriously  to  cripple  their  resources.  Still,  he  had  to 
express  the  satisfaction  of  the  Board  that  the  state  of  the  Company  was 
so  sound,  aud  they  looked  forward  at  an  early  date  to  being  able  to  pay  a 
satisfactory  dividend.  Their  relations  with  the  Lisbon  Board  continued 
to  be  of  the  most  satisfactory  character,  and  added  very  much  to  the  good 
working  and  efficiency  of  the  Company.     He  concluded  by  proposing 

•'  That  the  /'/rectors'  report  and  aceounti  of  the  Company  for  the  year  to 
i  ited,  h  net  ived  an-1  adopted." 

Mr.  C.  L.  W.  FITZGERALD  seconded  the  resolution,  which  was 
unanimously  carried. 

On  the  motion  of  the  CHAIRMAN,  seconded  by  Mr.  HENRY 
GREWING,  Mr.  Fitzgerald  was  re-elected  to  his  seat  on  the  Board  ;  and 
Senhor  Barbosa  Collen  was  also  re-elected  a  member  of  the  Lisbon  board, 
on  the  motion  of  the  CHAIRMAN,  seconded  by  Mr.  FITZGERALD. 

Mr.  ARTHUR  HENRY  BAKER  afterwards  proposed,  and  Mr. 
CURTOYS  seconded,  the  re-election  of  the  auditors.  Messrs.  Deloitte, 
Dever,  Griffiths  and  Co. 

The  proceedings  then  terminated. 

The  Directors'  report  is  as  follows  :— 

The  amount  to  the  credit  of  profit  and  loss  account,  after  making  all 
deductions,  and  including  the  balance  brought  from  last  year,  is  £10,629 
6s.  4d.  Of  this  amount  it  is  proposed  to  place  £6,500  to  reserve  account, 
leaving  £4,129.  6s.  4d.  to  be  carried  forward  :  but  it  is  the  opinion  of  the 
Directors  that  a  dividend  should  be  paid  at  the  earliest  moment  the 
finances  of  the  Company  will  permit.  Acting  upon  the  instructions  ,.f 
the  auditors,  the  assets  and  liabilities  in  Portugal  have  been  made  up  at 
the  exchange  ruling  on  December  31st  last.  The  expenditure  on  capital 
account  for  the  year  amounted  to  £3,226.  5s.  2d.  The  number  of  paying 
subscribers  at  December  31st  last  was — - 

In  Lisbon  1,178,  of  a  gross  annual  value  of  £8,959 
In  Oporto  1,199,      „        „  ,.  „        6,679 

■ £15,638 

showing  a  total  increase  in  subscribers  of  106,  and  in  value  of  £907,  over 
the  preceding  year. 

The  continuance  of  the  high  rate  of  exchange  between  the  two  countries 

has   again    entailed  a  very  serious  loss,   amounting  last  year  to  £2,241 

which   i     equivalent   to  4J  per  cent,  on  the  Company's  share 

capital.     This  loss  and  the  expenditure   on   capital  account  have  tended 

in, , -t     ei  iously  to  Cripple  the  available  financial  resource-  of  the  <  'ompany. 


Direct  Spanish  Telegraph  Company  (Limited). 

The  report  of  the  Directors  of  this  Company  for  the  half  year  ended 
December  31st  last,  which  will  be  presented  at  the  half-yearly  general 
oi  bareholders,  to  be  held  this  daj  Friday),  at  No.  280, 
Winchester  Mouse.  London,  E.C.,  it  12  o'clock,  itate  that  the  accounts 
for  the  half-year  bIiow,  after  providing  for  debenture  interest  and 
redemption  of  debentures,  a  balance  to  the  credit  oi  revenue  of  £4,076 
13s.  5d.  The  traffic  receipts  show  a  decrease  oi  £1,244.  h.  a  compared 
,.,11,  .],,..  ,rre  ponding  period  of  L893.  This  falling  off  in  the  receipts  is 
I,,,,  t,,  the  continued  depression  oi  trade  between  England  and  Spain  and 
France  and  Spain.     The  workii  are  £40.  13.  3d.  in  e\ 

i  1893. 
The  Compani  i  the  land  lines  in  connection  with  them,  have, 

w  ol,  one  exi  option,  continued  in  good  working  order  throughout  the  half- 
i  ■..,.         louth  Bilbao  cable  became  interrupted  on  November  14th 
,  .    |,  |   ,.,     -  ,.,  .,i      |    i,  03  i  !"■  Bi  nil'    <•  on.  .     i  laloi  ic  "  in  Bilb  ■ 
i  tern  Telegraph  Compai 

"John  Pender"  on  December  2nd.    The  cost  of  tin 
,,,  luded  in  th-  amounl    due  oul  I  inding. 

the  u  ual  mm  of  £2,500  to  the  reserve  fund,  the 

■  ■  I.     To  ihis  the  Directot  -  pro] to 

1 1,,,  n;      ind  "■'  ommi  nd  the 
i  be    rate  of  10  '   annum  on  the 

,-    i,  iii     and  a  di\  idend,  f i  inc tax,  at  the  rate  ol   I  pet 

h     i  u-dinarj     bur*        I  he   1 1   ei  ve  fund  will  then 
1 
Sir  John   Pender,  U.C.M.G.,   Ml'.,  and    Mr.  J.   hem  on    Pondor  offer 
.  .  In    mditoi     Me    i      Deloitte 

m,|  Co, 


THE  ELECTRICIAN,  MARCH  29,  1895. 


691 


Sheffield  Electric  Light  and  Power  Company 
(Limited). 

The  repoi  i  of  the  Directoi  of  this  Company  stave  thai  during  the  past 
year  the  Company  have  conl  inued  the  extension  of  the  underground  mains 
into  t  ho  residential  districts  of  Broomhill  and  Ranmoor,  and  have  also 
completed  the  construction  of  the  new  electric  light  station,  and  the 
erecti  in  of  a  new  chimney,  consequent  on  the  development  of  the  business 
brought  about  by  the  increased  dei  land  for  current.  The  accounts  how 
profit  as  follows  :  — 

£      g.     d. 

i      ince  brought  from  last  year  585    5    6J 

Ba'ance  of  suspense  account  transferred    146  19    5i 

Net  profit  for  the  year 1,943     3  lO.jj 

£2,675    8  lOJ 
From  which  must  be  dedui  led  : — 

£     s.    d. 

in'.,,   i  on  debentures 691     4    8 

Proportion  of  formation  expenses  written  off..     202    7     ?,'. 

Transfer  to  depreciation  fund 1,250     0    0 

2,143  11  105 

Leaving  a  balance  of £531  17    0 

which  the  Directors  propose  to  carry  forward  to  the  current  year.  In 
view  of  the  substitution  of  underground  mains  for  those  overhead,  it  lias 
been  considered  prudent  to  set  aside  tie'  substantial  sum  of  £1,250  to 
provide  for  this  and  any  other  depreciation.  It  is  gratifying  to  record 
that  the  gross  revenue  from  the  supply  of  current  has  increased  during 
the  past  year  from  £3,355.  lis.  in  1893  to  £4,849.  9s.  4.1.  in  1894.  whilst 
the  working  costs  during  the  same  period  have  been  satisfactorily  decreased. 
Messrs.  George  Senior  and  William  Tasker  seek  re-election  as  Directors, 
as  do  the  auditors,  Messrs.  '1'.    ..  Shuttleworth  and  Son. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &C. 


J.  G.  BARTLETT  AND  COMPANY  (LIMITED).— This  Company  was  regis- 
tered on  March  22nd  with  a  capital  of  £2,000,  in  £1  .-hates,  to  acquire  the 
business  earned  on  by  Joseph  6.  Bartlett  at  Redcliff  Wharf,  Redcliff  Backs, 
Bristol,  and  to  carry  on  the  business  of  mechanical,  electrical,  hydraulic 
and  marine  engineers,  machinists,  &c. 

GENERAL  TRACTION  COMPANY  (LIMITED).-  This  ( Jompany  was  regis- 
tered on  March  20th  with  a  capital  of  £7,  in  £1  shares  (with  power  to 
increase),  to  enter  into  or  acquire  by  purchase  or  otherwise,  and  carry  out 
contracts  or  concessions  or  other  grauts  in  any  part  of  the  world,  for 
making,  purchasing,  and  working  railways,  tramways,  telegraph  lines, 
telephone  lines,  electric  and  other  lighting,  electric,  hydraulic,  or  other 
works,  and  for  the  equipment  of  any  such  undertakings  or  works  with 
electric  or  other  plant,  stock,  or  apparatus,  and  generally  to  carry  on  the 
business  of  contractors.  The  subscribers  include  four  clerks,  one  gentle- 
rnan,  and  two  secretaries,  and  W.  Graff  Baker  originally  signed  the 
Memorandum  of  Association,  but  his  name  has  since  been  struck  out. 

McPHAIL  AND  SIMPSON'S  DRY  STEAM  PATENTS  COMPANY  (LIMITED). 

— This  Company  has  heen  registered  with  a  capital  of  £416,000,  in  shares 

of  £10  each,  to  acquire  certain  patented  inventions  connected  with  the 

generation,  application,  control  and  utilisation  of  dry  or  superheated  steam, 

i  ■"■i}  on  the  business  of  engineers,  boiler  makers,  founders,  &c. 


CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY  LIMITED).— The 
annual  return  of  this  ( !ompanj .  made  up  to  March  13th.  and  filed  recently, 
shows  that  a  capital  of  £800.000,  divided  into  40,000  Ordinary  and  40.0C0 
Preferem  e  hares  i  t  £10  eat  h,  has  been  subscribed  for  and  allotted.  The 
full  amount  per  share  has  been  called  and  paid. 

NATIONAL  ELECTRIC  ENGINEERING  COMPANY  (LIMITED).— An  agree- 
ment, dated  December  21st  (just  filed),  made  with  Arthur  G  Cockburn 
It  i  light  C.  Bate,  electrical  engineers  (vendors),  provides  for  the  allot- 
ment as  fully  paid  of  -hues  Nob.  255  to  1,254  inclusive  to  Arthur  C. 
Cockburn,  and  -hares  N'o>.  1,255  to  2.254  inclusive  to  Douglas  C.  Bate,  as 
part  coi;  r  the  purchase  of  the  business  of  electrical  engineers 

carri  A    a  bj  them  it  2,  Holborn-place,  261,  High  Holborn,  London,  W.C.  ; 
at  1,  Gresham-street,  London,  E.C.,  and  73.  Bridge-street,  Manchester. 

NATIONAL  ELECTRIC  SUPPLY  COMPANY  t  LIMITED).— This  Company's 
return,  made  up  to  February  27th,  has  been  filed.  The  nominal  capita]  is 
£100,000  divided  into  100  Founders'  and  19.900  Ordinary  shares  of  £5 
each.     All  the  I  I  10,520  Ordinary  shares  have  heen  taken  up, 

and  the  full  amount  called. 

NEWCASTLE  UPON-TYNE  ELECTRIC  SUPPLY  COMPANY    LIMITED).  - 
tal  return  of  this  Company,  made  up  to  February  28th,  ho 
a  nominal  capital  of  £50.000,  in  10,000  £5  Bhari 
have  heen  taken  up,  of  which  115  have  hen  issued  as  fully  paid. 
■r  share  on   the  remaining  7,696  shares,  pnd  £33,815  b 
received,  including  t'3,031  paid  in  advance, 

NEW-MAYNE    ELECTRIC    RUDDER  MOTOR    SYNDICATE  (LIMITED).   - 
eement,  dated  February  28th,  with  Anthony  G.  New  and  Arthur  .1. 
electrical  engineers,  and  John  1..  Hi 
"the  creditors"),  states  that  whereat   the  Syndicate   i     indebted  to  the 
creditors  in  the  sum  of  £8,000,  and  is  not  now  in  a] 


indehtedncs  .  it   i-  therefore  agreed  that  the  Syndicate  shall  allot  as  fully 
paid  800  shares  of  £10  ea<  b    tfoa.  1,201  to  2,000  inclusive,  to  the  t  • 
in  full  satisfaction  and    lischo 

PACIFIC    TELEGRAPH    COMPANY     LIMITED).     The    animal    return    of 

1     upanj    made  up  to  December  31st,  was  filed  on  March  8th,     The 

nominal  capital  is  £2,000,000  in  £10  shares  ;    18  share     bave    been    tal.cn 

up.  and  the  full  amount  per  sb  tie  called.    £150  has  been  received,  leaving 

£50  in  arrears. 

PERU  TELEPHONE  COMPANY  t  LIMITED).— The  annual  return  of  this 
Company,  made  up  to  January  14th,  is  filed.     The   nominal   capital  is 
£100,000  in  £5  shares,  of  which  seven  have  been  subscribed  for.     ' 
has  as  yet  been  called  on  these  shares. 

PONTYPRIDD  ELECTRIC  LIGHT  AND  POWER  COMPANY  (LIMITED  . 
The  annual  return  of  this  Company,  made  up  to  March  16th,  i-  Bled. 
The  nominal  capital  is  £10,000.  in  £5  share-.  Of  these  1,143  hue  been 
subscribed  for  and  allotted.  The  full  amount  has  heen  called  on  669 
shares,  and  calls  amounting  to  £4  per  share  have  heen  made  on  the 
remaining  474,  resulting  in  the  total   payment  of  £5,241. 

ROGER'S  ARC  LAMP  COMPANY  (LIMITED).  — An  agreement,  dated 
February  8th,  with  .lames  W.  Rogers,  engineer;  Harry  W.  Chri  tma 
solicitor;  John  M.  Catton,  gentleman  ;  Joseph  H.  Aahby,  civil  engineei 
and  George  W.  Yorston,  provides  for  the  allotment,  as  fully-paid,  ol  the 
following  shares  of  £5  each  :  .1.  W.  Rogers,  1,750  ;  H.  W.  Christmas,  400 
shares  ;  J.  M.  Catton,  220  shares  ;  J,  11.  Ashby,  600  shares  ;  and  G.  W. 
Yorston,  30  shares. 

ROSE  AND  BIRD  (LIMITED).— An  agreement  dated  December  14th  (just 
filed)  with  Thomas  A.  Rose,  electrical  engineer,  and  John  A.  Bird, 
merchants'  and  manufacturers'  agent  (vendors),  states  that  whereas  the 
vendors  are   the  proprietors   of,   and   Thomas   A.    Rose    the   inventor    of, 

improve uts   relating   to   the  process   of   manufacturing    incandescent 

electric  lamps,  and  have  agreed  to  sell  their  rights  to  the  Company,  the 
purchase  consideration  for  such  sale  being  1,000  fully-paid  Founders' 
-hares  of  £1  each.  Nbs.  2,001  to  3,000  inclusive,  to  he  equally  divided 
between  them.  In  addition,  the  Company  agrees  to  pay  Thomas  A.  Rose 
a  royalty  of  Jd.  for  every  lamp  manufactured  and  sold  by  the  Company. 
Thomas  A.  lvose  becomes  General  Manager  and  Superintendent  of  the 
Manufacturing  Works  for  life,  without  payment,  and  John  A.  Bird 
becomes  General  Business  Manager  for  life,  and  to  provide  office  accom- 
modation without  remuneration. 

RUGBY  SCHOOL  ELECTRIC  LIGHT  AND  POWER  COMPANY  ;  LIMITED).— 
The  annual  return  of  tins  Company,  made  up  to  March  9th,  is  filed.  I  lul 
of  a  nominal  capital  of  £5,500,  in  £50  shares,  70  shares  have  been  taken 
up,  and  calls  amounting  to  £40  per  share  have  been  made,  resulting  in  the 
payment  of  £2,800.  The  shareholders  are  all  past  or  present  masters  of 
the  Rugby  School,  including  the  headmaster. 

R.  WAYG0OD  AND  COMPANY  (LIMITED).— The  statutory  return  of 
this  Company  to  December  24th  has  heen  filed.  The  nominal  capital  is 
£60.0CO  divided  into  3,000  Ordinary  and  3,000  Preference  shares  of  £10 
each.  Ten  Ordinary  shares  have  heen  taken  up,  the  full  amount  called, 
and  £100  paid. 


CITY    NOTES. 


CALLS  DUE.- -To-morrow  (Saturday)  a  call  of  40  per  cent,  on  the  Five 
per  Cent.  Debenture  Stock  of  the  City  of  London  Electric  Lighting 
Company  falls  due.  On  the  same  day  calls  of  £2  per  share  on  £19,900, 
and  £6  per  share  on  £10,000  Ordinary  £10  shares  of  the  County  of 
London  and  Brush  Provincial  Electric  Lighting  Company  fall  due. 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  LIMITED).— The 
traffic  returns  of  this  Company  for  the  week  ended  March  24th  were 
£893,  as  against  £792  in  the  corresponding  week  of  1894,  being  an  increase 
of  £101.  The  total  receipts  for  the  half-year  amount  to  £11.716,  as  ag  on  t 
£11,192  for  the  corresponding  period  of  1894,  an  increase  of  £524. 

EVERED  AND  COMPANY  (LIMITED).— The  Directors  of  this  Company 
recommend  a  dividend  at  the  rate  of  7',  per  cent,  per  annum  for  the  past 
half-year.     The  amount  carried  forward  to  next  account  is  £3,450. 

LIVERPOOL  OVERHEAD  RAILWAY   COMPANY.-The  traffii    reo 
this  railway  for  the  week  ended  24th  inst.  amounted  to  £943.  Theamount 
for  the  corresponding  week  last  year  was  £797. 

McPHAIL  AND  SIMPSON'S  DRY  STEAM  PATENTS  COMPANY  LIMITED) 
A  prospectus  has  heen  issued  of  this  Company,  which  is  formed  with  a 
capital  of  £416,000,  in  £10  shares,  £150.000  hemg  Six  per  Cent.  Cumula- 
tive Preference  shares,  £216,0C0  Ordinary  shares,  and  C50.000  Deferred 
shares.  The  Company  acquires  the  business  of  McPhail  and  Sim] 
Wakefield,  who  claim  to  have  perfected  a  method  of  producing  dry  and 
superheated  -team  at  a  controllable  temperature.  The  patentees  claim 
that  by  the  adoption  of  their  apparatus  a  perfect  dry  steam  of  greatly- 
increased  power  can  he  obtained  with  a  much  smaller  consumption  of  fuel, 
and  that  the  apparatus  can  he  applied  to  every  ordinary  foi 
Pi  '   temperature  are  maintained   throughout 

the  boiler,  and  priming  i    absolutely  impossible.     The  prospi 
a  long  list  of  firms  whose  boilers  have  heen   fitted  with  this  appai 

oil  strand  Electricity  Supply  Company,  who 
have  repeated  their  first  order.    The  lists  close  to  morrow    Saturday  . 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— This 
Company  c  the  week  ending  March  22,  1895,  after 

deducting  17  per  cent,  of  the  gro     receipts  payable  to  the  London  I 'latino- 
Brazilian  Telegraph  Company     Lin  ited  ,  were  £3,411. 

WILLANS    AND  ROBINSON    LIMITED.     The    register    of    transfers    of 
inany  will  be  closed   n  >m   March  27th  to  April  10th  inclusive. 
The  third  ordinary  general  meeting  of  the  Company  will  shortly  be  held. 


692 


THE  ELECTRICIAN,  MARCH  "29,  1895. 


COMPANIE  S3 


SHARE        LIST. 


Present    Amount     Last 
Amount.     „  0F         I)IVI- 

SnARE     I    PKND. 


£1,012.8SO 
£2,993,560 
g2  99S.9  0 
£184,500 

130,000 

£75. 

10,000,000 

16,000 

6,000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70,000 

£1,297,857 

£102,100 

250,000 

£320,000 

£62,700 

£95,100 

£300,000 

£2011,111111 

180,227 

180,012 

150,000 

£190,000 

17,000 

37,548 

£100,000 

£100,000 

11,839 

3,381 

15,609 

£249,900 

30,000 

£150,000 

88,321 

34,563 

4,669 

£80,000 

64,242 

33, l 29 

33,129 

£171,600 

£214,800 

$1,211,000 

£166,900 


44,000 
224,850 
171,504 
4f4,597 
15,000 
15,000 
119,234 

1,000,000 

58,000 

£146,733 


40,000 

40,0110 
£100,000 

L9,l 

£30,01)0 
£57,400 

15,000 
10,000 

11     

tg  900 

£150,0110 
6,45 
19,980 
20,000 
69,900 


90,010 

W\ 

£125,000 
20  ooo 
12,139 

■ 
01,195 

J    

16,0110 

: 
£150,000 

i 3 

£30,000 




£07,1  10 

6,295 
126,0011 


Stock 
stock 
Stock 
100 
£10 
£100 
$100 


£10 
Stock 
£10 


14  0 
28  0 
6/0 
*% 
3/0 


8/0 
10  X 
1/8 
10£ 
H% 

2/0 


4/0 
25/0 
5/0 


10/0 
2j'd. 


3g  » 
I/O 
6% 


6/0 


e  : 

4  1 
3,11 


TELECRAPHS. 
Anglo- American    

l»o.      Preferred 

Do.      Deferred   

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer). . . 

Brazilian  Submarine  

1      Do.      6  per  Cent.  Binds  (2nd  Series,  1906) 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      i\X  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6perCent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock     ... 

1      Do.      5  per  Cent.  Debentures,  1S99 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

*  Do.  6  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900. . . 
•Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 
■"      Do.      it  Mortgage  Debentures,  1909  (regd.)  . 

Do.      i%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1SS3  issue 

Indo-European 

London  Platino- Brazilian     

Do.      6  per  Cent,  Debentures   

■Pacific  European  Tel.4%  Guar. Debs. "Red"  1942 

Renter's  

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

'      Do.      6  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

*  Do.      5  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred 

*  Do.      6  per  Cent.  Debs.,  Series  "  A  "  1910    .. 
Do.      S%  Mort.  Debs.,  Series  "  B"  1910   

Western  Union  T/,  1st  Mort.  (Building)  Bonds  ... 
Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Cbili  Telephone  (fully  paid) 

Consolidated  Telephone  Cmst.  &  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid)  — 
National      ~ . 

Do.      6  per  Cent.  Cumulative  1st  Pref. 

Do.      6Z  Cumulative  2nd  Pref.  (fully  paid). 

Do.      6%  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4J%  (red.)  

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red.)... 


Previous 

Week's  Price, 

Mar.  20. 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    — 

Do.      6%  Cumulative  Pref.  (folly  paid)   

Do.      5/  Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp, 

Do.      6  per  Cent.  Debentures,  1900 

House-to-House  Electric  

Kensington  &  Knightebridge  El.  Light  (fully  paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply ......... 

Metropolitan  tile-trie  Supply  (fully  paid)  

Do.      4i  ;  Debs 

dotting  Hill  Electric     

St.  James  and  Pall  Mall    

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
Bruin  Electrical  Bngineertng 

Do.      6  per  lent,  I'm  f    Non-Cumulative  

•     Do.     4J  per  Cent.  Debentures 

Crompton  and  Co.,  7  per  Cent.  Cumulative  Prel . 

i  I  i    ran  Tinted  

Electric  and  General  Invest.  Ordinary  (£1  paid) . 
Elect)  Ic  Con  il  i  action 

Do.     7  per  C lumul  itlve    Pref 

'  Patent  I    |  per  Depositing     . . ..  _ 

Fowl  i  u  iring  Cables  (fully  paid)    

India  Bubbei    Outta  Peruhs   fti   .  H  orks  

Do.      i;  i"  r  C<  nt,  Del  enturea,  1896  

i  

Do.      Hi I    Pri  i'  re 

Hat    heater  Ed                              I   is,  paid).. . . 
Telegraph  Con  tructli  n  in  I  tfain 

Do  it.  Bond  

Imary  (C:i  15s.  paid). 


l>o,  


RAILWAYS  and  TRAMWAYS. 

Do,     t     Porpetual 

i  Kailway    

Do     5     Proft  ronce  

Do.    V.  Debenture    
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In  spite  of  many  an  amusing  non  sequitur,  the  Scotch 
evidence  in  favour  of  the  municipalisation  of  the  telephone 
service  given  last  Friday  before  the  Select  Committee  was 
very  much  to  the  point.  Competitive  telephony  as  a 
permanent  phenomenon  is,  of  course,  out  of  the  question. 
Experience  and  common  -  sense  show  that  whenever  two 
companies  start  rival  exchanges  in  the  same  town,  the 
absorption  of  the  one  by  the  other  is  inevitable.  We, 
however,  have  yet  to  see  what  would  be  the  result  of  an  able 
and  powerful  municipality  starting  an  exchange.  Not  only 
would  a  municipality  have  at  its  back  ample  financial 
resources,  but  it  would  have,  what  in  the  matter  of  rival 
exchanges  is  almost  as  important,  the  esprit  de  corps  of  the 
citizens,  which  in  the  case  of  two  rival  companies  is 
practically  a  non  -  existent  factor.  One  such  successful 
attempt  would,  probably,  suffice  ;  it  would  apply  that  sus- 
tained stimulus  to  the  National  Telephone  Company  which 
is  so  necessary  to  continued  progress.  Nothing  short  of  the 
impossibility  of  quickening  in  any  other  way  the  pace  of 
this  powerful  telephone  concern  could  justify  yet  another 
manifestation  of  municipalisation.  We  may  note  in  pass- 
ing that  the  National  Company  is  reaping  the  fruits  of 
its  pertinacious  opposition  to  electric  traction.  One  of  the 
many  reasons  given  by  the  Edinburgh  Town  Council  for 
viewing  with  favour  the  municipalisation  of  the  telephones  is 
the  manner  in  which  the  Corporation  was  hampered  by  the 
National  Company  when  it  was  proposed  to  convert  the 
Edinburgh  tramways  into  electric  lines. 


In  their  laudable  anxiety  to  promote  local  trade,  the  Electric 
Lighting  Committee  of  the  Hull  Town  Council  seemed  at  one 
moment  bent  upon  inflicting  their  fellow- citizens  with  home- 
made plant  for  the  proposed  extensions  of  their  central  station. 
At  the  meeting  of  the  Committee,  held  on  Thursday  last  week, 
the  Borough  Electrical  Engineer  reported  that  machinery  of 
an  estimated  value  of  £2,854  would  probably  be  required 
for  the  year  1(395-96,  and  he  very  sensibly  recommended 
that  the  Committee  should  in  each  case  place  the  orders 
with  the  firms  who  had  carried  out  the  work  before 
to  everyone's  satisfaction.  Several  members,  however,  argued 
that  in  common  fairness  Hull  firms  should  have  an  opportu- 
nity of  trying  their  hand  at  electric  lighting  plant  construc- 
tion, and  the  now  common  objection  that  tie  works  of  one  of 
the  origina]   contracting  firms  were  not  'Hair  shops"  was 


used  to  clinch  the  matter.  After  much  irrelevant  discussion, 
a  deadlock  terminated  the  proceedings,  five  members  of  the 
Committee  voting  on  one  side  and  five  on  the  other. 
Notwithstanding  all  this  pother  over  so  trumpery  an   order, 

ll "ly  question  at  issue  by  the  time  the  vote  was  taken  was 

whether  or  no  the  boilers  should  bo  homo  made,  it  having 
been  previously  admitted  that  perhaps  Hull  was  not  equal  to 
turning  out  an  exact  equivalent  of  a  Willans  engine,  or  for 
the  matter  of  that,  of  a  first-class  central  station  dynamo.  It 
is  impossible  not  to  sympathise  with  this  very  natural  desire 
to  convert  local  electric  lighting  stations  into  a  source  of 
profit  to  local  engineering  firms ;  at  the  same  time,  there  can 
be  no  manner  of  doubt  that  from  the  single  point  of  view  of 
prime  cost,  aud  economy  when  running,  the  plant  of  large 
firms  who  have  had  a  long  experience  of  central  station 
requirements,  must  prove  the  better  bargain. 


Dr.  Fleming  has  likened  the  process  of  delineating  current 
and  volt  curves  on  the  conductors  of  a  system  of  alternating 
current  supply  to  the  process  of  indicating  an  engine.  A  few 
weeks  ago  we  were  able  to  describe  an  apparatus  which  he 
had  devised  for  the  former  purpose,  and  to  give  some  of  the 
"  cards  "  taken  with  it  from  alternators  under  various  con- 
ditions of  load.  The  value  of  such  a  process,  capable  of 
being  quickly  and  easily  and  withal  accurately  carried  out,  is 
very  great,  and  will  become  increasingly  so.  Practical  engi- 
neers— and  especially  motor  men — are  interested  in  the 
kind  of  "card"  which  may  be  tapped  from  any  given 
part  of  any  given  network  of  mains.  But,  carrying 
the  unalogy  of  "indicating"  a  little  farther,  it  will  be 
seen  that  not  only  is  it  useful  to  be  able  to  take  the 
"card"  at  any  place,  but  it  will  also  sometimes  be 
necessary  to  take  simultaneous  cards  from  two  or  more 
circuits ;  just  as  the  steam  engineer  is  often  obliged  to 
indicate  the  two  or  three  cylinders  of  a  steam  engine 
simultaneously,  and  for  the  same  kind  of  reason.  In  an 
interesting  article,  which  we  publish  this  week,  Prof.  Hicks 
shows  how  this  may  be  done,  and  describes  an  instrument 
which  for  some  considerable  time  he  lias  himself  employed 
for  the  purpose.  With  this,  both  the  primary  and  the 
secondary  circuits  of  a  transformer,  or  the  branches  of  a 
divided  alternating-current  circuit,  may  be  indicated  for  volt 
and  current  curves.  Unfortunately,  neither  Prof.  Hicks'  nor 
Dr.  Fleming's  instrument  will  enable  curves  to  be  taken  with 
a  facility  approaching  that  of  the  steam-engine  indicator. 
Nor  j    this  a  matter  for  surprise,  when  we  remember  that  the 
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frequency  of  a  steam-engine  cycle  averages  about  100  per 
minute,  while  that  of  a  commercial  alternating  current  is 
usually  about  5,000  or  6,000.  'While  referring  to  the  actual 
mechanism  of  the  process,  it  is  interesting  to  note  that  Prof. 
Hicks  prefers  the  use  of  a  condenser  and  ordinary  galvano- 
meter to  that  of  an  electrostatic  voltmeter  or  electrometer. 

As  will  be  seen  by  the  Paper  of  M.  Poincare,  which  we 
publish  in  another  column,  our  neighbours  across  the  Channel 
are  still  busy  on  research  work  with  a  view  to  the  improve- 
ment of  secondary  batteries,  but  so  far  the  experiments  which 
have  been  carried  out  with  various  materials  only  tend  to 
confirm  Pi-ante's  opinion,  that  for  practical  purposes  lead  is 
the  most  suitable  metal  to  employ.  It  will  be  remembered 
that  MM.  Cailletet  and  Collardeau  found  that,  with  spongy 
platinum  electrodes,  a  gas  battery  could  be  constructed  which, 
under  a  pressure  of  580  atmospheres,  yielded  a  discharge  of 
56  ampere-hours  per  kilogramme,  as  against  the  10  to  20 
ampere-hours  which  M.  Mascart  pointed  out  as  the  practical 
capacity  per  kilogramme  of  total  weight  of  lead  batteries ; 
and  now  M.  Poincare  finds  that  the  practical  capacity  of  the 
cell  with  mercury  electrodes  in  a  solution  of  potassium 
iodide  only  reaches  the  lower  limit  of  that  of  the  lead  cell. 
So  far,  the  results  obtained  do  not  offer  much  hope  of  a 
practical  cell,  but  still  they  are  interesting  from  a  theoretical 
point  of  view.  It  is,  perhaps,  natural  that  more  attention  should 
be  directed  to  the  subject  of  the  storage  of  electrical  energy 
in  France,  which  was  the  home  of  the  first  successful  attempt 
at  the  solution  of  the  problem  ;  but  one  would  like  to  see 
more  work  done  in  this  connection  in  this  country.  The 
mechanical  construction  of  batteries  has  been  much  improved 
in  England,  but  most  of  the  improvements  in  the  chemical 
processes  connected  with  their  manufacture  come  to  us  from 
abroad.  Some  years  ago  Prof.  Ayrton  pointed  out  that  in  the 
lead  cell,  "  in  consequence"_of  its  being  slightly  warmer  than 
the  air  during  charging  and  discharging,  there  is  a  loss  of 
■  in  r-Y  from  radiation  ami  convection  equal  to  about  17  per 
cent,  of  the  energy  put  into  the  cell,"  ami  be  SUggi  sted  that  it 
u;i  poi  sibly  due  to  some  non  reversible  oxidation  ;  but  since 
then  not  much    lias    been   dour  with  a  view  to  discovering  the 

e ,  although  it  would  appear  that   investigation   in  this 

direction  might,  lead  to  iome  mbstantial  improvement. 


The  comment  of  our  American  contemporary,  the  KIci  trical 
World,  upon  ,i  Papi  c  on  "  Large  Arc  Dynamos,"  which  was 
read  recently  at  the  Cleveland  Convention  of  the  National 
EL  i  trie  Dighl  V  o<  iation  by  Mr.  C.  N.  Bi  ■•<  it,  bould  prove 
i  mi'  n  bing  to  engine*  r  i  on  this  ide  oi  the  Ulantii  on 
the  other  i  ide.  I  hi  re  i  i  a  considerable  amounl  oi  eries  arc 
lighting    wnli    continuous   currenl      done    in   this  country, 

though    neither    i  o    greal    in   ai  I  ual    unl    nor   beat  ing 

o    large   a    proportion    to   other    ij  ti  m     a     in     America, 

With     us    the    comparative     its    ot     closed    and    open 

coil  armatures  for  arc  lighl  mai  him  of  tei  hnioal 

inten   t,  i     not     o  vital  a   matter  as  in  the   I  aited 

For  neither  do  we  de] I   i"    o  greal    in  exti  nl   upon  the 

ilmpli     prii  aor,  when  wi    i  dg  we 


string  quite  so  many  lamps  in  a  single  circuit.  We  have  our 
series  systems,  it  is  true;  but  these  are  largely  multiple-series 
with  continuous  or  alternating  currents,  or,  as  at  Portsmouth, 
Cardiff,  and  Edinburgh,  on  the  rectified  alternate-currents  plan. 
Very  commonly  we  abandon  the  constant-current  circuit  alto- 
gether, and  light  our  streets  with  arc  lamps  strung  in  pairs  or 
groups  across  three-wire  mains,  as  at  Brighton  ;  or,  we  place 
single  lamps  on  isolated  transformers,  as  at  Hastings.  They  do 
not  do  these  things  in  America,  at  any  rate,  not  to  any  very 
considerable  extent.  We  do  not  intend  here  to  enter  upon  a 
discussion  of  the  comparative  values  of  closed  and  open  coil 
winding.  Two  significant  points  in  Mr.  Black's  Paper  call  for 
some  remark,  however.  The  one  is  the  statement  that  practically 
all  the  latest  large  American  arc-light  machines  are  constructed 
with  closed  coil  armatures  ;  and  the  other  is,  that  whereas  a 
125 -light  open-coil  machine  required  only  24  segments,  a 
100-light  closed-coil  machine  had  to  be  provided  with  no  less 
than  160  segments.  We  can  only  remark  that  if,  in  face  of 
the  great  structural  difficulties  which  the  adoption  of  the 
latter  type  of  winding  seems  to  involve,  American  engineers 
yet  prefer  to  build  this  type  for  high-pressure  circuits,  there 
must  be  advantages  in  it  which  outweigh  the  obvious  troubles 
at  the  commutator,  which  no  amount  of  structural  accommo- 
dation seems  to  have  b3en  able  completely  to  eliminate. 
To  our  minds  the  remedy  lies  in  the  abandonment  of  these 
excessively  loaded  series  circuits  ;  and  not  till  then  is  it 
likely  that  Mr.  Black  will  see  the  "massive  field-magnets, 
having  an  enormous  amount  of  copper,  and  small  armatures, 
both  of  which  militate  against  high  efficiency,"  relegated  to 
the  scrap  heap  or  the  museum. 


Theological  and  scientific  discussions  possess  one  very 
undesirable  feature  in  common,  to  wit,  a  pronounced  tendency 
towards  acrimony.  Dr.  Borciiers  some  time  ago  communi- 
cated to  the  scientific  world  what  he  considered  to  be  the 
discovery  of  a  battery  the  electromotive  force  of  which  was 
generated  by  the  bringing  of  carbon  monoxide  gas  into 
contact  with  atmospheric  air.  As  was  natural,  the  Borchers 
battery  received  considerable  attention  at  the  hands  of 
chemists  and  electricians,  and  gave  rise  to  much  discussion. 
To  the  lay  mind  it  must  be  a  complete  mystery  why.  in  dis- 
cussing such  a  subject,  any  unnecessary  heat  should  be 
generated,  Mr.  C.  J.  Reed,  however,  who  has  recently  con- 
tributed to  ilif  Electrical  World  an  article  entitled  "  Electricity 
l  >irei  i  from  fuel,"  apparently  thinks  the  more  bent  the  better. 
His  article  contributes  no  new  facts,  nor  does  it  present  old  fa<  ts 
in  a  better  light,  and  it  is  difficult  to  see  what  possible  good 
can  be  served  bj  introducing  into  an  interesting  scientific  con- 
troversy irritating  rem  mis  such  as  the  following:  "It  is  natural 
thai  lie  1 1  >r.  Borchers)  should  wish  to  let  himself  down  easily. 
lie,  therefore,  abandons  his  acid  battery,  and  with  consider- 
able exertion  shows  that  my  oritioisms  do  not  apply  to  the 
alkaline  battery,  whioh  he  did  not  describe,  and  on  which 
he  iii  iven  the  public  any  figure  ,     Evidently  he 

;.till   tries   to  believe   that    be  bas    produced   electrioity   by 
the  direct  combination  of  carbon  monoxide  and  atmospheric 
i.     This  fell.  i  i  onable  for  one  who.  like  Dr. 

I; ,  i       in       iven  proper  attention  to  the  chemioal 
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reactions  involved,  ami  has  drawn  all  his  conclusions  from 
the  fact  that  with  a  certain  arrangement  of  apparatus  and 
chemicals  he  obtains  an  electromotive  force  of  0-56  volts." 
Mr.  C.  -J.  Reed  has  "a  short  way  with  dissenters"  all  his 
own. 


New  Cable. — The  cable  laid  for  the  French  Government 
from  Majunga  (Madagascar)  to  Mozambique  began  working  on 
the  1st  inst. 

Inductive  Telegraphy. — The  cable  between  Oban  and  the 
Isle  of  Mull  being  out  of  order,  messages  have  been  transmitted 
inductively. 

The  Laval  Steam  Turbine. — A  central  station  is  about  to  be 
established  at  Carthagena.  A  feature  of  the  plant  will  be  that 
two  IOO-ii  p.  Laval  steam  turbines  are  to  be  put  down  as  the 
motive  power. 

Cable    Interruptions  :  Date  of  Interruption. 

Latakia— Cyprus    Nov.  27, 1894. 

Cadiz— Teneriffe    Feb.  23,  1895. 

St.  Louis— Xoronha  Mar.  12,  1895. 

University  College,  Bristol. — It  is  announced  that  the  usual 
eourses  on  civil,  mining,  and  electrical  engineering  will  be  held 
during  the  term,  which  commences  on  April  23rd.  The  course 
on  electrical  engineering  comprises  lighting,  dynamo  electric 
machinery,  and  transmission  of  power.  A  special  series  of 
lectures  will  be  given  on  electrotechnics  during  the  course. 

Motor  Work  for  American  Supply  Stations. — The  Electrical 
Engineer  of  New  York,  while  pointing  out  that  American 
"  stations  have  ceased  to  sell  light ;  what  they  now  deal  in  is 
current,"  mentions  that  at  one  station  "  the  current  furnished 
for  power  is  practically  40  per  cent,  of  the  load,  while  in 
another  city  250  elevators,  aggregating  3,000  h.p.,  draw 
current  daily  from  the  mains  laid  down  for  lighting." 

Electric  Traction  in  France. — The  municipal  authorities  of 
Lyons  have  voted  in  favour  of  the  application  of  the  Lyons 
Omnibus  and  Tramways  Company  for  permission  to  convert 
the  Lyons-St.  Fonsvenissieux  tramway  into  an  electric  line. 
Plans  have  been  prepared,  and  are  at  present  receiving  the 
consideration  of  the  local  authorities,  for  the  construction  of 
four  lines  of  electric  tramway  in  the  town  of  Rennes. 

Electric  Traction  in  Oporto. — A  contract  has  recently  been 
secured,  in  competition  with  several  German  firms,  by  the 
French  Thomson-Houston  Company  for  the  construction  of  an 
electric  tramway,  about  two  miles  long,  on  the  overhead- 
conductor  system  in  the  city  of  Oporto.  The  plant  will 
comprise  a  150-h.p.  engine  and  a  100-kilowatt  dynamo, 
together  with  three  cars,  each  provided  with  two  25-h.p. 
motors. 

Institution  of  Civil  Engineers. — From  a  revised  list  it 
appears  that  there  are  now  on  the  books  of  the  Institution  of 
Civil  Engineers  6,737  members  of  all  classes,  there  being  17 
honorary  members  (including  five  Princes  of  the  blood),  1,862 
members,  3,687  associate  members,  355  associates,  and  816 
students.  At  the  last  meeting,  Messrs.  Albert  Gay,  Frederick 
Spencer,  and  Jacob  Stottner,  were  passed  in  as  members ;  and 
Messrs.  W.  G.  Clarke,  W.  Corin,  Henry  M.  Darrah,  H.  S.  Howard, 
H.  Johnson,  W.  S.  Sharwood,  H.  E.  Soper,  and  Captain 
Frederick  Dennett  Falshaw,  as  associates. 

The  Magnetic  Qualities  of  Gun-Steel. — In  a  recent  number 
of  the  Journal  of  the  United  States  Artillery,  Lieut.  George  O. 
Squier  describes  some  tests  made  by  the  aid  of  the  ballistic 
method  on  the  magnetic  qualities  of  a  muzzle  ring  from  a 
3-2in.  cannon.  The  tests  indicate  that  the  steel  of  the  new 
American  guns,  besides  possessing  remarkable  physical  quali- 
ties, also  has  excellent  magnetic  qualities,  and,  but  for  the 
cost,  could  be  used  for  the  construction  of  electrical  machinery 
with  very  efficient  results.  The  B-H  curve  shows  it  to  be 
magnetically  comparable  with  the  best  wrought-iron.  When 
compared  with  the  curves  for  the  average  steel  castings  from 
various  manufacturers  in  the  United  States,  the  magnetic 
values  are  about  8  per  cent,  in  favour  of  gun-steel. 


Obituary.— The  death  is  announced  of  Prof.  I'.  11.  Van  der 
Weyde,  who  died  at  New  5fork  on  March  18,  at  the  advanced 
age  of  82  years.  Prof.  Van  der  Weyde  was  born  in  Nymegen, 
Holland,  in  1813.  In  1849  he  came  to  New  York  ;  he  studied 
and  graduated  from  the  New  York  University  Medical  College 
in  1856,  and  practised  medicine  until  1859.  In  that  year  he 
was  appointed  professor  of  physics,  chemistry,  and  higher 
mathematics  at  the  Cooper  Institute.  He  was  also  professor 
of  chemistry  in  the  New  York  Medical  College.  In  1864  the 
chair  of  industrial  science  was  created  for  him  at  Girard 
College,  Philadelphia.  ( )f  late  years  Prof.  Van  der  Weyde  has 
done  little  active  work  except  the  preparation  of  occasional 
contributions  to  the  technical  press. 

The  Electrical  Statistics  of  Boston.— The  electrical  con- 
dition of  Boston  is  set  forth  by  the  Wire  Commissioner 
in  his  first  report,  which  covers  the  electrical  plants  of 
seven  large  companies,  some  small  ones,  and  a  few  individuals. 
The  total  number  of  electric  lights  in  use  is  226,251  ;  219,653 
of  these  are  incandescent,  and  6,598  are  arc  lamps.  In  the 
seven  large  companies  the  number  of  motors  in  use  is  4,036. 
The  total  electrical  horse-power  employed  daily  for  electric 
lighting  and  power  purposes  is  27,889,  requiring  for  its  genera- 
tion 38,799  mechanical  horse-power.  The  maximum  capacity 
of  eight  power  stations  is  42,010  mechanical  horse-power, 
capable  of  furnishing  30,660  electrical  horse-power.  There  are 
in  the  city  380  miles  of  underground  duct,  and  about  1,000^ 
miles  of  overhead  wire. 

Transformer  Patents  in  Italy. — The  law  courts  at  Grosseto 
have  pronounced  their  decision  on  the  action  of  Messrs.  Ganz  v. 
Messrs.  Siemens  and  Halske,  which  action  related  to  alternate- 
current  patents.  The  decision  confirms  the  validity  of  two 
patents  granted  by  the  Italian  Government  to  Messrs.  Ziper- 
nowsky  Deri,  Blathy,  in  May  and  August,  1885,  under  the  title 
of  "  Improvements  in  the  means  of  distributing  electricity,'' 
and  "  Improvements  in  inductive  apparatus  for  transforming 
electric  currents."  The  former  of  these  patents  relates  to 
parallel  distribution  by  means  of  transformers,  and  the  latter 
to  the  construction  and  use  of  closed  circuit  transformers.  This 
decision,  arrived  at  by  the  law  courts  at  Grosseto,  gives  the 
Ganz  Company  practically  a  monopoly  of  alternate-current 
work  in  Italy.  It  is  said  to  be  the  intention  of  the  Ganz 
Company  to  proceed  even  against  polyphase  installations. 
The  legal  experts,  we  may  add,  were  Profs.  Ferraris,  Grassi, 
and  Roiti. 

A  Proposed  Electric  Railway  between  Buffalo  and  Niagara 
Falls. — The  contract  has  recently  been  signed  fur  the  construc- 
tion of  an  electric  railway  betweeu  Buffalo  and  Niagara  Falls. 
According  to  plans,  the  road  is  to  be  built  of  94-lb.  steel  girder 
rails,  with  side  trolley  poles.  It  is  to  be  double-tracked,  except 
for  a  distance  of  2i  miles,  where  the  Highway  Commissioners 
of  the  town  of  Wheatfield  refused  to  grant  more  than  a  single- 
track  line  franchise.  It  will  give  Buffalo  and  Niagara  Falls 
cheap  fares,  the  rate  to  be  but  50  cents  for  the  round  trip  ao 
all  times.  Quick  time  is  to  be  made,  and  in  order  to  do  this  the 
road  is  to  be  made  so  that  heavy  cars  cau  be  used.  The  power 
for  operating  the  road  will  be  furnished  by  the  Niagara  Falls 
Power  Company,  and,  according  to  the  contract,  the  cars  will 
be  running  by  July  1st  of  this  year.  In  Niagara  Falls  the 
road  will  be  run  on  the  tracks  of  the  local  Street  Railway 
Company  from  Echota,  and  this  line,  which  is  now  a  single 
track,  will  be  double-tracked  this  spring,  and  rebuilt  entirely. 
All  the  capital  for  the  building  of  this  road  has  beeu  secured, 
and  the  moment  the  weather  permits,  work  on  its  construction 
will  be^'in. 

Electric  Traction  in  Germany. — The  Stettin  Tramways 
Compauy  has  decided  to  replace  horses  by  electric  traction. 
The  length  of  the  lines  to  be  so  altered  is  about  10  miles.  In 
connection  with  the  proposed  electric  tramways  in  Stuttgart,  a 
committee  recently  journeyed  to  Hagen,  in  Westphalia,  toinspect 
the  accumulator  line  recently  completed  in  that  town.  It  has 
been  decided,  however,  that  the  system  is  not  suitable  for 
adoption  in  Stuttgart.  The  horse  tramway  in  Leipzig  has  just 
been  acquired  by  the  Gesellschaft  fur  Electrische  Unterneh- 
mungen,  of  Berlin,  with  the  view  of  converting  it  into  an 
electric  line.    A  special  company  will  be  formed  to  operate  the 
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new  electric  tramways  when  completed.  A  company  has 
recently  been  formed  in  Darmstadt,  with  a  capital  of  £325,000, 
to  be  known  as  the  South  Germany  Railway  Company.  The 
new  company  acquires  no  less  than  11  local  railways  and  tram- 
ways in  the  district,  including  all  the  electric  tramways  in 
Essen.  Tenders  are  at  present  being  invited  by  the  municipal 
authorities  of  Kiel  for  the  construction  of  an  electric  tramway 
in  the  town.  The  contract  includes  the  erection  and  equip- 
ment of  the  central  power  station. 

Exhibition  Contracts  in  Germany. — To  the  recommendation 
of  the  Council  of  the  Verband  Deutscher  Elektrotechniker, 
to  which  we  recently  alluded,  that  in  exhibitions  for  distribu- 
tion of  current  for  light  and  power,  at  least  the  prime  cost 
should  be  made  good  to  those  who  undertake  such  jobs,  some 
31  firms  have,  says  the  Elektrotechnische  Zeitschrift,  replied, 
three  of  whom  have  declared  that  the  matter  has  no  interest 
for  them,  as  they  do  not  undertake  exhibition  lighting.  The 
following  are  some  of  the  28  firms  who  have  signified  their 
approval : — "  Helios "  Company  of  Ehrenfeld,  the  Hagen 
Accumulator  Company,  Gebrueder  Naglo  (Berlin),  G.  Kuhn 
(Stuttgart),  L.  and  C.  Steinmiiller,  POschmann  and  Co. 
(Dresden),  0.  L.  Rummer  and  Co.  (Dresden),  Hartmaun  and 
Braun,  the  Allgemeine  Elektricitats-Gesellschaft  of  Berlin,  the 
Union  Elektricitats-Gesellschaft  of  Berlin,  Schuckert  and  Co., 
Friedr.  Krupp  (Essen),  the  Maschinenfabrik  Esslingen,  and 
Messrs.  Siemens  and  Halske. 

Storage  Batteries  in  America. — In  the  discussion  on  Mr. 
X.  W.  Perry's  Paper  on  "  Storage  of  Energy  Essential  to  the 
Economy  of  Working  Stations,"  at  the  Cleveland  Convention  of 
the  National  Electric  Light  Association,  Prof.  Stine  referred  to 
the  positive  prejudice  mauifested  in  America  toward  the  storage 
battery,  which  he  considered  to  be  due  to  the  hit-or-miss 
manner  in  which  they  have  been  constructed  and  exploited, 
and  the  lack  of  proper  knowledge  in  their  operation.  Prof. 
Stine  stated  that  while  European  experience  had  shown  that  it 
was  possible  to  reach  a  watt  efficiency  of  from  75  to  SO  per 
cent.,  which,  while  good,  yet  seemed  capable  of  improvement, 
he  was  of  the  opinion  that  the  most  we  could  expect 
from  invention  was  to  make  the  product  more  uniform  and 
reliable,  as  the  least  variation  in  the  quality  of  the  materials 
employed  often  led  to  disastrous  failure.  As  militating  against 
high  efficiency,  Prof.  Stine  mentioned  the  nature  of  the  complex 
chemical  reactions  in  the  cell,  which  absorbed  energy  and  could 
not  well  be  reduced  in  amount.  There  also  occurred  during 
every  charge  and  discharge  a  certain  amount  of  chemical  action 
which  could  not  be  reversed,  resulting  in  the  eventual  consump- 
tion of  the  plates. 

Cathode  Rays. — At  a  recent  meeting  of  the  Societe  Fran- 
chise de  Physique,  M.  de  Kowalski  read  a  Paper  on  the  con- 
ditions necessary  for  the  production  of  cathode  rays.  Starting 
from  an  experiment  due  to  Goldstein,  in  which  in  a  vacuum 
tube  having  a  constriction  at  its  middle  it  is  found  that  the 
cathode  rays  are  formed  not  only  at  the  negative  electrode, 
but  also  at  the  constriction,  the  author  has  made  several 
experiments,  using  tubes  of  different  shapes.  He  finds  that 
wherever  the  electric  discharge  is  sufficiently  dense,  as  near  the 
electrodes,  or  in  a  capillary  tube  joining  the  two  parts  of  a 
vacuum  tube,  cathode  rays  are  produced.  These  rays  are  pro- 
pagated in  straight  lines,  are  deviated  by  a  magnet,  and  produce 
a  bright  patch  where  they  strike  the  glass.  The  author  has 
also  succeeded  in  obtaining  cathode  rays  in  a  tube  without 
electrodes.  This  tube  had  somewhat  the  shape  of  an  elongated 
hourglass,  and  was  placed  alongside  a  discharger,  through 
which  "  Tesla  currents"  wore  passed.  Under  these  circum- 
stances cathode  rays  are  produced  at  either  end  of  the 
capillary  tube  forming  the  central  pari   of  the  vacuum  tube. 

M.  de   Kowalski  c iludes  Erom  his  experiments  :  (1)  thai  the 

production    of    cathode    rays  is   not   connected   with    the    dis- 
integration of  metallic  electrodes   in  a  rarefied  gas  ;  (2)  that 
duoed  wherevei   the  density  of  the  discharge 
is  sufficiently  great  ;  (3)   that   the  direction  of  the  rays  is  the 
ii    oi    thr    Inn's    ..I    Bow    of    tin'   current   at   tlic  poinl 

where  they  are  produced,  and  that  thej  arc  propagated  in  the 
ipposite  direction  to  that  in  winch  positive  eleotrioity  is  sup 
posed  to  flow. 


The  Capacity  of  Resistance  Coils. — A  note  on  the  electro- 
static capacity  of  resistance  coils,  wound  in  the  ordinary  way 
to  avoid  self-induction,  is  published  in  a  recent  number  of  the 
Comptes  Mendus.  The  author,  M.  J.  Cauro,  has  experimentally 
determined  the  electrostatic  capacity  of  coils  wound  in  several 
different  ways,  using  for  this  purpose  a  Wheatstone's  bridge 
arrangement  with  a  commutator  similar  to  that  used  by  Profs. 
Ayrton  and  Perry  in  their  secohmmeter.  By  comparing  coils 
of  practically  the  same  shape  and  resistance,  the  author  finds 
that  the  errors  due  to  capacity  may,  in  the  case  of  coils  con- 
taining a  large  number  of  turns,  be  considerable  when  the 
j  ordinary  double  method  of  winding  is  adopted,  but  these  errors 
I  are  considerably  reduced  if  the  method  of  winding  proposed 
!  by  M.  Chaperon  is  employed.  The  best  results  of  all  are 
obtained  by  winding  the  two  wires  in  alternate  layers,  always 
starting  from  the  same  end  of  the  bobbin,  the  wire  being 
brought  back  parallel  to  the  axis  of  the  coil.  For  instance, 
with  coils  having  a  resistance  of  about  14,000  ohms  and  about 
9,500  turns,  the  three  methods  of  winding  give  apparent  self- 
induction  (due  to  capacity)  of  -P79,  -027,  and  -016 
respectively.  In  order  to  make  sure  that  the  values  obtained 
were  really  due  to  capacity,  the  author  placed  bundles  of  fine 
iron  wire  inside  the  different  coils.  The  results  obtained  in 
this  case  were  the  same  as  those  obtained  without  any  iron 
core.  By  altering  the  connection  of  the  two  wires  in  the  coil 
wound  in  the  ordinary  manner,  so  that  the  current  traversed 
the  two  circuits  in  the  same  direction,  the  self-induction  was 
found  to  be  0-13.  Thus,  by  winding  the  wire  double,  the  error 
due  to  electrostatic  capacity  was  about  twelve  times  as  great 
as  the  error  to  eliminate  which  this  method  of  winding  was 
adopted. 

Field  Telegraphy. — It  was  due  to  General  Keith  Fraser's 
pertinacity,  says  The  Times  correspondent,  referring  to  the 
recent  cavalry  manceuvree,  that  any  telegraph  work  entered 
into  the  manoeuvres.  The  Engineers  were  averse  to  coming, 
and  for  the  very  natural  reason  that,  possessing  no  authorised 
organisation  for  working  with  cavalry,  they  did  not  wish  to 
run  the  risk  of  a  breakdown  in  the  publicity  of  the  Downs. 
However,  they  eventually  pluckily  determined  to  make  a  try, 
and  they  yielded  to  the  General's  request ;  and  the  light 
thrown  on  the  subject  of  our  military  telegraph  arrangements 
by  General  Keith  Fraser's  remarks  must  undoubtedly  help  them 
in  extricating  themselves  from  the  slough  of  disorganisation  or 
of  defective  organisation  in  which  our  military  telegraphists 
appear  to  find  themselves  at  the  present  time.  The  slowness 
with  which  the  British  army  adapts  itself  to  the  ever-changing 
requirements  of  war  has  long  since  become  proverbial,  and  the 
truth  of  the  accusations  finds  its  illustration  in  the  department 
of  military  telegraphy.  The  governing  military  mind  cannot 
help  recognising  the  alterations  in  the  conditions  of  war  due  to 
improved  means  of  transferring  soldiers'  bodies  from  one  point 
to  another.  Owing  to  improvements  in  road-making  and  the 
increase  in  the  number  of  roads,  armies  need  no  longer  go  into 
winter  quarters,  but  must  be  ready  to  move  about  irrespective 
of  the  seasons.  That  the  concentration  of  troops  is  accelerated 
by  the  existence  of  railways,  is  another  truth  this  mind  accepts 
and  turns  to  account ;  but  it  has  not  yet  grasped  the  fact  that 
the  rapid  transmission  of  corporeal  beings  in  due  time 
from  one  place  to  another  depends  on  the  rapid  transmis- 
sion of  thought  and  speech  from  those  who  order  to  those 
who  are  to  obey.  The  governing  military  mind  is  much  put 
out  if  in  civil  life  it  cannot  wire  its  order  for  some  article  it 
wants,  however  trivial;  but  it  does  uol  seem  to  regard  this 
power  of  "wiring"  as,  what  it  really  is,  a  necessity  of  vital 
importance  in  military  life.  A  German  writer  has  recently 
likened  a  general  and  the  telegraph  wire  to  a  dress  with  it 
train  ;  but  whereas  the  latter  may  with  comfort  and  advantage 
t  i  the  wearer  he  discarded,  the  general  without  a  wire  at  hand 
is  deaf  and  dumb  save  to  the  troops  in  his  own  vicinity.  If 
our  cavalry  are  to  do  their  work  in  the  Bame  fashion  as  the 
cavalry  did  in  the  Napoleonic  wars,  then  there  is  no  meaning  in 
Crucial  Keith  Fraser's  remarks  .  but  if  they  are  to  do  that  work 
as  it  ought  to  be  done  now.  the  General  has  acted  judiciously 
m  showing  how  little  oared  tor  and  how  undeveloped  are  the 
military  telegraphic  arrangements  in  our  Lrmy  at  the  present 
time. 
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MOTIVE   POWER  AND   GEARING.* 

UY    E.  TREMLETI  CARTER. 

(Continued  from  page  6S6.J 

Paxman  Automatic  Expansion  Valve  Gear.— To  the  first 
of  these  two  classes  belong  the  slide  valves  i„  which  the  ex- 
pansion valve  is  contained  in  a  separate  chest  from  the  main 
steam  chest,  m  which  the  main  valve  works.  An  example  of 
this  class  is  furnished  by  the  very  admirably  designed  valve 
and  gear  known  as  the  Paxman  automatic  expansion  valve 
gear.  Ihis  apparatus  is  shown  in  vertical  section  in  Fi"  55 
and  in  horizontal  section  in  Fig.  56.  The  bald  principle  of 
this  class  of  valve  may  be  illustrated  by  savin-  that  its  action 
is  equivalent  to  closing  the  steam  chest  at  the  moment  expan- 
sion is  required  to  commence.  If  this  were  done,  with  an 
•ordinary  valve  and  chest— say.  by  suddenly  closing  the  throttle 
valve— a  quantity  of  steam  would  still  be  enclosed  in  the 
«nest  and  would  expand  along  with  the  cylinder  steam.  The 
result  would  be  that  very  little  regulation  would  be  obtained. 
in  the  actual  valves,  the  reservoir  space  between  the  expansion 


nnsi  ,n,   ,f  T      °f  °?  eng? e'  ***  thereb?  determines  the 
he    hn         Wi  exP?rion  r°d  ^(1  with  respect  to  the  slot  in 

1  ink-        ^i  "       K'     "P-0'1     riSCS     Ule     S°Vem0r    «****    the 

ink    and   causes    the    point    of   attachment   of   the    expan- 

K  wCn"le,  Dearer  t0  the  bottom    of  tbe    slot. 

When  the  speed  falls  the  opposite  occurs.  Now,  the  two 
eccentrics  which  actuate  the  two  eccentric  rods  on  the  se- 
men a    hnk  are  set  at  very  different  angles  of  advance.     One 

s, I     tW  ,  i  /'"SU"'''  rCmMc'  has  an  anSle  of  a^ance 

such  that  it  would  cause  a  late  cut-off,  if  it  directly  actuated 
the  expansion  valve  ;  the.  other  has  an  angle  of  advance  which 
would  cause  a  very  early  cut-off,  and  is  called  the  negative 
eccentric.  When,  therefore,  the  load  of  the  engine  falls  and 
the  engine  tends  to  race,  the  governor  shifts  the  link  until  the 
expansion  valve  rod  end  is  at  such  a  point  that  the  desired 
change  in  the  cut-oft  has  taken  place.  For  example,  if  the 
engine  has  no  external  load  the  link  will  be  quite  lifted,  and 
the  expansion  valve  will  be  actuated  directly  by  the  negative 
eccentric;  while  if  the  highest  load  for  which  the  engine  is 
built  comes  on,  the  link  drops  to  its  lowest  position,  and  the 
expansion  valve  is  directly  actuated  by  the  positive  eccentric. 
Besides  having  different  angles  of  advance,  the  two  expansion 


Figs.  55  and  56.— Paxnian's  Automatic  Expansion  Valve  Gear. 


valve  and  the  cylinder  is  made  very  small  indeed ;  it  is,  in 
fact,  m  many  instances  reduced  to  the  capacity  of  mere  steam 
ports  or  passages  in  the  partition  between  the  two  valves. 
Such  passages  may  be  seen  in  the  horizontal  section  of  the 
Paxman  valve. 

The  variation  in  the  cut-off  is  caused  in  the  following 
manner.  First,  there  is  the  ordinary  or  main  valve  eccentric, 
with  its  unvarying  throw  and  angle  of  advance  ;  and  the  mam 
valve  itself,  with  its  unvarying  travel  and  laps.  These  are 
on  the  side  nearest  to  the  cylinder,  and  the  main  valve  travels 
over  the  ordinary  valve  seat.  In  place  of  an  ordinary  relief 
frame  there  will  be  seen,  in  Kg.  .JO,  a  fixed  ported  plate 
immediately  on  the  outside  of  the  main  valve,  and  forming 
the  partition  between  the  two  valves  ;  and  outside  this,  again, 
the  expansion  valve,  into  which  steam  passes  from  the  steam 
chest  by  through-ports.  This  expansion  valve  is  reciprocated 
by  a  valve  rod,  and  the  travel  and  lead  of  the  valve  are 
varied  according  to  the  desired  cut-off.  It  will  be  seen  that 
the  other  end  of  the  expansion  valve  rod  terminates  at  a 
segmental  link,  the  upper  and  lower  extremities  of  which  are 
fixed  to  the  ends  of  two  eccentric  rods.  A  governor  at  this 
point  in  the  engine  lifts  or  lowers  the  segmental  link,  accord- 
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eccentrics  possess  also  different  amounts  of  throw,  causing 
diverse  travel  in  the  expansion  valve.  This  valve  gear  is 
manufactured  by  Messrs.  Davey,  Paxman  and  Co.  of 
Colchester. 

Meyer  Expansion  Valves.— To  the  second  of  the  two  classes 
of  automatic  expansion  slide  valves  belongs  the  system    of 
valve  arrangement  designed  by  Meyer,  and"  generally  known 
by  his   name.     The  Meyer  valves   are  constructed  both  for 
automatic  regulation  and  for  hand  regulation  ;  in  the  former 
case  the  travel  of  the  expansion  slide  being  made  to  vary 
while  in  the  latter  case  the  travel  is  fixed  and  the  steam  lap 
is  varied.     There  are  two  slide  valves  in  this  apparatus  ;  the 
mam  valve,  which  is  through-ported,  regulating  the  points 
of  admission,  release  and  compression,  and  being  actuated  bv 
a  fixed  eccentric ;  and  the  expansion  valve,  which  slides  upon 
the  back  of  the  main  valve,  and  regulates  the  cut-off  by  cover- 
ing the  through-ports  of  the  main  valve  at  a  moment  which 
in  the  automatic  valve  is  determined  by  the  governor.     The 
regulation  is  effected  by  means  of  a  shifting  or  vibrating  link, 
the  position  on  which  of  the  expansion  rod  end  is  adjusted  by 
the  governor.     In  the  hand  valve,  tin    moment  of  covering 
the  steam  ports  in  the  main  valve  is  controlled  by  means  of  a 
hand  wheel,  the  turning  of  which  in  one  direction  causes  the 
expansion  slide  to  increase  in  lap,  and  in  the  other  direction 
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to  decrease  in  lap.  This  is  effected  by  constructing  the 
expansion  valve  in  two  separate  parts  or  slides,  one  of  which 
works  on  a  right-handed  screw  and  the  other  on  a  left-handed 
screw  on  the  same  rod.  The  hand  wheel  causes  the  valve 
rod  to  rotate,  and  thereby  alters  the  relative  distance  of  these 
two  slides. 

Hartnell  Automatic  Expansion  Gear. — An  ingenious  and 
effective  form  of  valve  gear  for  actuating  the  expansion  slide 
in  a  valve  of  either  of  the  two  above-named  classes  has  been 
invented  by  Mr.  Hartnell,  and  is  manufactured  by  Messrs. 
Marshall,  Sons  and  Co.  (Limited).  This  gear  is  shown  in 
elevation  in  Fig.  57,  and  it  will  be  seen  that  it  is  actuated  by 
a  single  eccentric  having  a  fixed  setting.  The  gear  consists 
essentially  of  a  vibrating  link,  pivoted  at  its  upper  extremity, 
and  attached  at  its  middle  to  the  expansion  eccentric  rod,  and 
an  expansion  valve  rod  the  position  of  the  link  end  of  which 
last  is  shifted  up  or  down  the  link  by  a  governor,  according 
as  the  speed  becomes  too  high  or  too  low.  Thereby,  the  travel 
of  the  expansion  slide  is  controlled  by  the  governor,  and  the 
cut-off  correspondingly  kept  in  agreement  with  the  load. 


Fig.  57. — Hartnell  Automatic  Expansion  Gear. 

The  governor  consists  of  two  massive  iron  balls,  mounted, 
as  shown  in  the  figure,  upon  two  bell-crank  levers.  The 
centres  of  these  levers  are  pivoted  to  the  revolving  piece,  in 
the  upper,  cylindrical  pari  of  which  a  coil  spring  is  placed. 
This  piece  i  revolved  bj  a  centra]  ipindle,  actuated  by  bevel 
wheels  seen  at  the  base.  The  end  oi  the  bell  cranks  not 
attached  to  the  halls  press  upwards  against  the  coil  spring 
and  tend  to  compress  it  ;  and  it  will  be  seen  thai  when  the 

balls  fly  outwards  thi    a      ii      i    increased.     Ai  the  same 

time,  the  inner  ends  of  the  bell  cranks  pn    i  upward    on  b 

Leeve,  which  is  free  to  slide  on    the  main   spindle  of  the 

nor,  and  a  collai   at  a  point  lower  down  this  sleeve  acts 

<hi  a  lever  «  hieh  din  i  i  K  communii  ates  with  th    i  :pan  ton 

valve    rod.     \\  hen    ilie    i  peed    increa  31  1  the   lull     tU    oul 

and  lift  th     leeve  again  1  thi  force  of  thi  1  oil 
and  tin   effect  1    to  rail  e  thi   1  cpai  I  end  in  the 

link.     \\  lii  11  tin     pei  d  drop  .  the  force  of  tl u    drive 

the    lei  vi  down,  and  the  rever  1  1  Bi  cl  tab     placi 

Pickering   Governor.     A      an    example    oi    the    class    of 
bich  an    1  lapted  bo  regulating  the  engine  through 

the  tl cite  the  Pioki  1 vei  oor,  as 

11  of  which,  with  a  lection  through  the  throttle  valve, 

b  iwn  in  Fig.  58.     There  at b  ill     1  aoh 

thi  middli    oi  a   flat  1  pi  ing  band.     The  lower  1  ad  oi 
each  hand  is  fixed  to  a  collar,  the 


to  the  driving  pulley  of  the  governor  by  means  of  bevel  wheels. 
The  upper  end  of  each  band  is  attached  to  the  central  spindle, 
which  is  free  to  move  up  and  down  within  limits,  and  the 
lower  extremity  of  this  spindle  is  attached  to  the  throttle 
valve.  The  effect  of  any  outward  movement  of  the  governor 
balls  is  to  depress  the  central  spindle  by  the  bulging  of  the 


Fig.  58. — Pickering  Governor. 

band  springs,  and  the  tangential  momentum  of  the  balls  is 
opposed  by  the  elastic  resistance  of  the  springs  thus  bulged. 
It  will  be  seen  that  the  depression  of  the  spindle  tends  to 
close  the  throttle  valve.  The  valve  is  made  double-beat,  con- 
sisting of  two  portions — an  upper  and  a  lower — the  steam 
pressures  on  which  are  balanced  against  one  another. 

(To  be  continued.) 


AN   APPARATUS   FOR   THE   ANALYSIS   OF 
ALTERNATING   CURRENTS. 

BY   W.   M.    HICKS,   l.li  s. 

The  interesting  Paper  of  Dr.  Fleming  in  the  Electrician  of 
February  15th  and  22nd,  ou  "The  Delineation  of  Alternating 
Current  Curves,"  induces  me  to  send  you  a  description  of  an 
apparatus  on  similar  lines  which  I  had  constructed  in  the 
spring  of  last  year.  The  motor  is  a  synchroniser,  designed  on 
the  lines  of  the  Mordey  alternator,  as  illustrated  in  the  figure. 
This  design  was  chosen  partly  because  it  lent  itself  easily 
to  the  means  at  my  disposal  for  construction,  and  partly 
because  tho  considerable  momentum  of  the  held  magnets  would 
help  to  ateady  its  motion.  The  field  magnets  were  at  first 
made  of  permanent  magnets,  carrying  a  coil  on  the  axis  of 
thick  wiri>  for  the  purpose  of  magnetising  them  when  it  might 
bo  found  necessary.  As  the  instrument  did  not  work,  these 
wero  replaced  by  soft  iron  bars  and  a  ooil  of  smaller  wire,  with 
two  brushes.  The  power  absorbed  by  the  friction  of  the 
different  parts  was,  however,  apparently  larger  than  the 
machine  could  supply.  As  I  have  onlj  been  able  to  experi- 
ment with  it  at  rare  intervals  since  last  Mimmer,  it  is  only 
recently  that  1  have  succeeded  in  getting  it  to  run  satis- 
Faotorily.  This  has  been  attained  by  the  simple  expedient  of 
fixing  the  instrument  vertically  and  running  ii  with  its  lower 
pointed  pivot  on  a  hardened  steel  socket. 

The  revolving  field  magnet  is  1  '_'■.'  centimetres  long,  and  the 
centres  of  the  poles  on  a  circle  of  10  centimetres  diameter. 
The  field  magnets  take  ahout   l'  wattB.     With  an  armatura 
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current  of  ••!  ampere,  the  motor  runs  with  great  smoothness. 
The  resistance  of  the  armature  is  high,  viz.,  GO  ohms. 

The  details  of  the  instrument  are  evident  from  the  figure. 
A  few  words  further  only  are  necessary  on  the  analysing 
arrangements.  It  is  designed  to  analyse  simultaneously  both 
primary  and  secondary  amperes  and  volts  in  a  transformer. 
The  currents  are,  of  course,  measured  by  the  volts  at  the  ends 
of  a  non-inductive  resistance. 

In  Fig.  1  we  may  call  the  large  disc  which  revolves 
with  the  field  magnets  the  commutator,  and  the  other  one  the 
brush   holder.       This  latter  is  movable  on  an  axis  of  its  own, 


WBVmP 


Fig.  1. 

and  is  adjusted  to  any  given  position  by  means  of  a  screw 
worm  actuated  by  a  small  handle.  Its  position  is  deter- 
mined by  a  pointer  and  scale  at  the  back,  whose  reading 
determines  the  phase.  The  commutator  carries  a  system 
of  brass  connections.  Its  working  can  be  best  explained 
by  supposing  its  rim  opened  out  to  be  in  one  plane  with 
the  face,  as  shown  in  Fig.  2.  The  face  has  a  circular  brass  ring 
cut  into  four  pieces,  e,  f,  e1,  f1  (Fig.  2),  the  opposite  ones, 
e,  e1,  and  /',  /',  being  metallically  connected.  A  spring 
.connected  to  one  alternating  main,  presses  on   the  conductor 


(e,  Fig.  2).  Two  light  bruihe?,  a  b,  press  on  the  outer  con- 
nection, and  are  so  arranged  that  as  the  commutator  turns, 
a  passe*  over  the  lug  on  e  between  g  and  h,  whilst  b  passes 
over  the  insulation.  The  brush  a  is  connected  to  one  armature 
of  a  condenser,  the  other  armature  being  connected  to  the 
second  main  (or  other  end  of  non-inductive  resistance),  and 
also  in  series  with  a  mirror  galvanometer  to  the  other  brush,  6. 
As  the  commutator  turns,  the  two  brushes  experience  the 
following  changes  : — 

1st.  They  are  both  on  g;  thus  the  two  armatures  of  the 
condenser  are  closed. 


2nd.  An  instant  later  they  are  both  insulated. 

3rd,  a  slips  on  the  lug  of  e,  and  the  mains  charge  the 
condenser. 

Itli.  a  then  slips  off,  and  is  insulated  for  an  instant.  The 
condenser  is  left  charged  to  the  P.I),  of  the  mains  at  the 
instant  when  a  slipped  off  the  lug. 
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5th.  Then  both  a  and  b  slip  on  to  h.  The  condenser  at 
once  discharges  itself  through  the  galvanometer,  and  the  same 
cycle  of  proceedings  is  gone  over. 

If  the  rate  of  alternation  is  n  per  second,  and  q  coulombs 
is  the  charge  in  the  condenser,  the  galvanometer  is  deflected  as 
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if  with  a  steady  current  of  n  q  amperes.  The  galvanometer 
constant  is  found  by  applying  a  known  continuous  voltage. 
By  rotating  the  brushholder  by  means  of  the  handle  the 
phase  at  which  a  leaves  the  lug  of  e  is  adjusted  at  will. 
On  the  commutator,  opposite  parts  e  and  e  are  connected,  and 


30        60        90       120      150 


FlO.    C. — A — Denotes   Curve   of   Primary    Volts.     B — Denotes  Curve   of 
Primary  Amperes.     C — Denotes  Curve  of  Secondary  Amperes. 

another  system  of  brushes,  opposite  a  i,  serve  to  measure  the 
simultaneous  volts  produced  by  the  current  in  the  non- 
inductive  resistance,  i.e.,  measure  the  current.  The  other 
pair  of  connections  with  /,  f  serve  to  do  the  same  for  the 
secondary  current. 


It  is,  of  course,  possible  to  use  electrostatic  voltmeters  in 
place  of  the  galvanometers;  but  the  latter  seem  preferable,  for 
when  adjusted  to  read  for  the  maximum  values,  tlnir  inter 
mediate  readings  are  proportional  to  the  actual  valuei 
can,  therefore,  be  UBed  throughout  the  whole  range.  It  is 
intended   to  u ■■••  with  the  galvanometers  adjustable  condensers, 


whose  capacities  can  be  varied  so  as  to  give  convenient  galvano- 
meter deflections. 

The  instrument  is  started  and  got  into  step  in  the  following 
manner  :  A  wire  fastened  to  a  plug,  which  fits  into  one  of  the 
holes  on  the  brushholder  seen  in  Fig.  1,  presses  on  the 
rim  of  the  commutator  with  its  point  about  180°  phase 
reading  ahead  of  the  brush  b  ;  one  terminal  of  the  exciting 
main  is  connected  to  one  armature  terminal,  the  other  to  a 
turn-over  key,  and  thence  to  the  brush  6.  The  plug  spring 
is  connected  to  the  other  armature  terminal.  The  brush 
holder  is  then  adjusted  to  the  proper  position,  and  the  commu- 
tator turned  until  both  6  and  the  plug  spring  rest  on  one  of  the 
brass  conductors.  The  armature  at  once  starts  as  a  motor  the 
continuous  current  flowing  while  it  helps  to  turn  it,  and  being 
cut  off  as  soon  as  it  tends  to  stop  it.  As  soon  as  the  speed 
runs  up  slightly  above  its  proper  value,  the  key  is  thrown  over, 
cutting  off  the  continuous  volts  and  throwing  on  the  alter- 
nating. The  speed  falls  off  until  it  is  nearly  in  step  (as  shown 
in  the  usual  way  with  glow  lamps  in  series).  It  generally 
immediately  falls  out,  but  if  the  key  be  thrown  back  for  a 
moment  and  then  again  reversed,  the  armature  is  found  at  the 
right  speed,  and  it  gradually  settles  down  into  complete 
synchronism. 

With  the  running  of  the  machine  on  end  there  is  no  doubt 
but  that  the  permanent  magnets  will  be  effective.  I  hope 
shortly  to  replace  them  and  make  the  experiment. 

At  the  suggestion  of  the  editor,  I  append  examples  of  curves 
taken  by  the  machine.  Figs.  A  and  B  are  curves  taken  on  the 
same  inductive  resistance,  A  early  in  the  afternoon,  B  later, 
when  the  central  station  had  changed  over  to  their  new 
Ferranti  flywheel  alternator  for  the  evening  load.  E  denotes 
the  curve  of  E.M.F.  and  C  of  current. 

Figs.  C  and  D  give  curves  from  a  cylinder  type  of  a 
Swinburne  transformer.  The}'  are  given  as  determined  ;  the 
summits  of  the  primary  current  in  D  are  quite  wrong  owing 
to  a  defect  in  the  galvanometer  not  noticed  until  too  late. 

For  comparison  of  shapes  of  the  curves,  each  curve  might  be 
observed  singly  ;  but  if  it  is  desired  to  determine  lag  or  phase 
difference,  all  the  curves  should  be  determined  at  one  operation, 
otherwise  the  slightest  alteration  in  the  friction,  or  in 
*  the  field  or  armature  current  of  the  instrument,  will 
alter  the  phase  relation  of  the  armature  (and,  therefore, 
of  the  brush  connecttions)  to  the  driving  current.  As 
10  an  example,  A  and  B  were  determined  with  a  rather 
strong  field  and  current,  C  and  D  with  very  weak  ones. 
0.s  The  zero  phase  in  each  case  corresponds  to  the  same 
position  on  the  instrument,  but  it  is  seen  that  the  currents 
o-6  were  tapped  by  the  brushes  at  nearly  OOdeg.  difference 
in  phase. 


THE  VARYING  COST  OF  ELECTRICITY  SUPPLY. 

BY   ARTHUR    WRIGHT. 

After    Mr.    Ward     Leonard's    (see    The    Electrician, 
'     March  15th,  p.  602)  very  clear  exposition  of  the  intimate 

11 '  relation  of  the  load  factor  to  the  cost  of  supplying 
electricity,  it  may  interest  your  readers  to  learn  how  this 
cost  actually  varies  in  practice  according  to  the  number 
of  hours  per  day  the  consumers  use  their  demand  on  the 
generating  plant,  and   some  of  the    results  obtained  at 

j.0  Brighton  after  two  years'  use  of  a  sliding  scale  based 
on  this  relation. 

it  That  the  main  object  of  the  adoption  of  the  system  at 

Brighton,  viz.,  the  improvement  of  the   load   factor,  has 

14  been  attained,  is  most  readily  seen  from  the  curve 
(l,-ig.  1),  where  the  upper  line  represents  the  various 
monthly  load  factors  after  the  system  has  been  in  use  for 
some  considerable  time,  and  the  lower  curve   the   loud 

factor   for  the  corresponding  months  before  the  system  was 

introduoed. 
By  monthly  load  faotor  1  mean  the  ratio  of  the  eleotrioity 

actually  registered  by  the  consumers'  meters  to  thai  which  could 

have  been  sold  had  the  greatest  rate  of  consumption  from  the  mains 

been  maintained  for  '_' I  hours  per  day  during  the  whole  month. 
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In  a  rapidly-growing  undertaking  it  is  evidently  difficult  to 
ascertain  the  actual  annual  load  factor,  but  the  following 
figures  will  show  in  a  striking  manner  how  much  better  use  is 
now  made  by  the  customers  of  the  capital  laid  out  in  plant  and 
mains  than  before  the  adoption  of  the  system  : — 


Uniform        Sliding 
charge,  scale, 

1892.  1894. 


'Annual  sale  of  alecO 
trieitypermaximutu  I 
kilowatt  taken  from  | 
the  mains  J 


Revenue  derived  perl    £2Q  M  Q    £22  14  Q 
maximum  kilowatt.  I 


Improvement   since 
adoption  of  system. 


Nearly  25  per  cent. 

"About  10  per  cent., 
although  average  price 
obtained  had  fallen  more 
than  12  per  cent. 


The  probable  cost(of 

The   average 

Mr.     Ward 
Leonard's 
suggested 

Consumers 

Average 

supplying  electri- 

charge    at 

load  fac- 

hours use 

city      from      the 

Brighton 

tor. 

per  day. 

Brighton   station 

in  1895per 

in  1895. 

unit. 

d. 

d. 

d. 

5 

1-2 

6 

6-32 

13 

10 

2-4 

35 

4-66 

10 

15 

36 

2-66 

412 

8 

20 

4-8 

2-25 

3-83 

6i 

30 

72 

1-83 

3-56 

5 

50 

12 

1-5 

3-33 

3J 

100 

24 

1-25 

316 

2 

In  order  to  arrive  at  the  varying  cost  of  supplying  consumers 
who  use  their  maximum  demand  on  the  plant  for  varying 
periods  per  day,  it  is  necessary  to  find  out  how  much  the 
standiug  charges  will  amount  to  in  the  ye*r;  this,  in  a  station 
having  supplied  electricity  for  more  than  two  years,  can  be  fairly 
accurately  ascertained,  as  alsu  can  the  approximate  cost  of 
supplying  the  electricity  after  everything  has  been  put  or 
placed  in  readiness  to  do  so.  The  next  item  necessary  to  know 
is  the  sum  of  all  the  customers'  demands  in  kilowatts  the  station 
with  the  existing  plant  and  mains  will  safely  supply,  while 
retaining  a  proper  margin  in  reserve.  The  standing  charges  per 
day,  divided  by  the  total  kilowatts  severally  demanded  by 
all  the  consumers,  will  give  the  actual  daily  charge  per  kilowatt 
demanded  thit  must  be  made  to  just  cover  the  standing 
charges.  This,  in  addition  to  the  running  cost  per  unit,  gives 
the  only  possible  basis  for  ascertaining  the  actual  costs  of  produc- 
ing electricity  in  accordance  with  the  true  Hopkinson  principle. 

The  meaning  of  this  expression  may  ]ieihaps  be  clearer  if  1  explain 
that  the  figures  given  are  arrived  at  by  dividing  the  kilowatt  hours  sold  by 
the  greatest  demand  in  kilowatts  "experienced  at  any  moment.  The 
improvement  ..f  the  1894  figure  over  that  of  the  1892  figure  is  an  evidence 
that  the  average  demand  and  the  maximum  demand  have  been  brought 
more  nearly  to  coincidence. 


In  the  year  1895  these  figures  for  the  Brighton  station 
are  estimated  to  work  out  at  the  rate  of  6d.  per  day  per 
kilowatt  demanded,  and  Id.  for  running  costs. 


The  true  value  of  the  fact  that  the  sale  of  electricity  has 
nearly  quadrupled  since  the  adoption  of  the  system,  while  the 
maximum  load  observed  at  the  generating  station  has  only 
increased  threefold,  will  be  appreciated  by  the  commercial 
central  station  engineer  when  he  remembers  that,  in  stations  of 
about  the  capacity  of  that  at  Brighton,  that  part  of  the  annual 
expenditure  which,  in  a  given  station,  is  independent  of  the  sale 
of  electricity,  is  generally  SO  per  cent,  of  the  total  expenditure. 

Another  object  of  the  sliding  scale  has  been  attained,  viz., 
to  get  the  electric  light  introduced  into  basements,  kitchens, 
and  other  places,  which,  under  the  uniform  system  of  charging, 
would  be  the  last  to  be  so  lighted.  This  is  shown  by  the  fact  that 
the  average  number  of  units  consumed  per  lamp  installed  has 
increased  from  19 '5  to  22-45,  or  15  percent.  This,  I  need  hardly 
point  out,  is  the  reverse  of  the  general  experience  elsewhere. 

It  will  now  be  interesting  to  compare  Mr.  Leonard's  table  of 
the  estimated  proper  charges  for  electricity  on  the  sliding  scale 
system  to  the  figures  which  I  have  reason  to  expect  will 
represent  the  cost  of  supplying  it  from  the  Brighton  station  in 
the  present  year,  and  with  the  present  tariff,  based  on  the  use  of 
one  hour  per  day  of  the  consumers'  demands  being  charged  at 
7d.,  and  the  remainder  at  3d.  By  consumers' demands  I  mean 
their  greatest  call  made  on  the  generating  plant  and  mains,  as 
measured  by  a  maximum  recording  indicator. 
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While  granting  that  the  above  is  the  true  theoretical  basis 
on  which  the  charge  for  electricity  should  be  made,  I  recognised 
in  1884  the  fact  that  the  more  popular  way  of  carrying  out  its 
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principles  would  be  to  charge  a  high  rate  per  unit  consumed 
until  each  consumer's  proper  proportion  of  the  standing  charges 
had  been  met,  and  after  that  to  make  a  considerable  reduction, 
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and  I  still  think  the  highest  admissible  rate  per  unit  should  be 
maintained  as  long  as  is  necessary  to  cover  the  standing 
charges,  plus  the  costs  for  running  for  that  time.  Until  these 
costs  are  covered,  obviously  no  profit  can  be  made  or  reduction 
equitably  allowed. 

The  estimated  figures  for  Brighton  in  1895  show  that  these 
costs  will  be  about  met  by  the  consumers  using  their  demand 
on  the  average  one  hour  per  day,  and  paying  during  that  first 
hour  7d.  per  unit.  After  this  time  it  can  be  fairly  assumed 
that  the  cost  of  supplying  each  unit  will  not  exceed  Id.  As 
the  highest  allowable  rate  at  Brighton  is  7d.  per  unit,  it  follows 
that  no  profit  can  be  made  on  consumers  who  only  use  their 
demand  one  hour  per  day,  and  that  the  actual  loss  incurred  in 
having  to  supply  those  consumers  who  do  not  average  one  hour 
per  day,  has  to  be  unfairly  met  by  charging  the  profitable 
consumers  a  greater  rate  of  profit,  and  for  this  reason  it  has 
been  decided  that  in  1895  all  electricity  eonsumed  after  the 
first  hour  is  to  be  charged  at  the  comparatively  high  rate  of 
3d.  per  unit.  The  fact  that  there  can  be  a  loss  in  supplying 
some  short-hour  consumers  at  7d.  per  unit  from  a  large  Btation 
will  be  clear  when  it  is  recognised  that  if  it  were  not  for  some 
13  per  cent,  of  the  present  consumers,  and  who  only  use  the 
light  at  all  about  three  months  in  the  year,  or  less  than  one 
hour  per  day  on  the  average,  our  present  plant,  station  and 
feeders  could  go  on  supplying  the  increasing  business  for  one 
or  two  more  years,  whereas,  owing  to  their  existence,  it  is 
necessary  to  put  down  fresh  plant  this  summer  for  the  ensuing 
winter's  load,  which  could  be  entirely  dispensed  with  for  nine 
months  in  each  of  the  next  two  years. 

The  curves  in  Fig.  2,  illustrating  the  estimated  cost  and  the 
present  tariff,  demonstrates  how  rapidly  the  cost  of  supplying 
electricity  at  Brighton  in  1895  will  diminish  with  the  lengthened 
use  of  the  plant,  and  how  the  1895  charge  actually  varies  with 
the  lengthened  use  of  the  consumers'  demand. 

As  there  are  only  two  real  divisions  in  the  items  constituting 
the  cost  of  supplying  electricity,  viz.,  standing  and  running 
cost,  it  may  be  well  to  remind  the  readers  that  it  is  therefore 
only  necessary  to  have  two  rates  of  charges  for  the  supply  in 
order  to  obtain  a  perfectly  equitable  form  of  sliding  scale  of 
rebates,  and  that  this  involves  hardly  any  more  clerical  work 
than  does  a  uniform  price  system. 

I  am  inclined  to  think  that  the  fact  that  Brighton  probably 
is  this  year  the  record  station,  both  for  lowest  cost  of  produc- 
tion and  greatest  sale  per  inhabitant,  is  in  no  little  way 
attributable  to  the  "  sweet  simplicity "  of  the  sliding  scale 
used,  and  the  adoption  of  Prof.  Kennedy's  suggested  demand 
indicator. 

Too  much  importance,  in  my  opinion,  cannot  be  attached  to 
the  superiority  of  a  system  giving  rebates  based  on  a  con- 
sumer's actual  use  of  the  generating  plant  and  mains,  over  one 
based  on  the  more  or  less  prolonged  use  of  all  the  lamps 
installed.  The  former,  if  properly  understood,  actually 
encourages  the  general  use  of  the  electric  light  in  a  house, 
whereas  the  latter  must  necessarily  have  the  reverse  effect, 
and,  moreover,  is  not  based  on  any  sound  principle,  as  the 
preponderating  standing  charges  are  not  altered  in  any  way  by 
the  proportion  of  the  total  number  of  lamps  in  a  house  that 
remain  unlighted. 

The  following  figures,  obtained  by  means  of  the  demand 
indicators,  may  be  of  service  to  central  station  engineers,  anil 
as  they  are  derived  from  the  records  of  nearly  1,000  customers, 
may  bo  taken  as  fairly  representative  of  any  average  town  : — 
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From  this  and  the  previous  table  ol   the  1895  Brighton  tariff 

it   will  be  seen  thai  near];  50  percent,  of  thi Qsumers  will 

pay  about   5d.  per  unit,  or  aotually  less  for  eleotrioitj  in   1895 
than    for   the   equivalent     amount    of    Brighton   gas,    taking 

1,000ft.  of  tliis  as  being  equal  to  7  units  of  electricity. 


ON  A  CLASS  OF  SECONDARY  BATTERIES.* 

BY    LUC1EN'    POINCARE. 

In  almost  all  the  accumulators  actually  in  use,t  the  oxidation 
and  reduction  of  an  oxide  of  lead  is  made  use  of.  In  spite  of 
all  the  ingenious  improvements  of  which  it  has  been  the  object, 
this  apparatus  still  presents  in  principle  certain  defects.  The 
layers  of  active  material  must  be  supported  by  a  framework  of 
lead,  which  constitutes  a  dead  weight.  The  oxides  are  not 
very  good  conductors  of  electricity.  Peltier  effects  are  to  be 
feared  at  the  contact  of  the  oxides  and  the  metal,  and  from 
these  two  causes  an  appreciable  proportion  of  the  energy  iB 
dissipated  in  the  form  of  heat.  The  active  material,  always 
fragile,  gradually  disintegrates.  If  one  does  not  wish  to 
rapidly  put  the  battery  out  of  work,  it  is  necessary  to  work  it 
only  at  a  well-defined  rate.  It  is  necessary  to  be  careful  not  to 
push  the  discharge  to  the  very  end,  and  to  carefully  avoid 
short  circuits,  and  it  is  these  restrictions  which  almost  prohibit 
what  would  otherwise  be  a  very  interesting  use  of  accumulators 
as  transformers. 

It  may  well  be  asked  if  these  defects  cannot  be  diminished 
if  we  employ  as  electrodes  metals  in  a  liquid  state,  in  which 
the  chemical  attack  can  take  place  more  thoroughly,  and  in 
which  disintegration  is  not  to  be  feared,  and  naturally  mercury 
is  the  first  metal  thought  of  in  this  train  of  thought.  An  acid 
electrolyte  cannot  be  used  in  this  case,  for  the  hydrogen  would 
be  liberated  completely  wastefully ;  but  if  we  substitute  a  salt 
for  an  acid,  there  will  be  formed  at  the  cathode  an  amalgam 
which  will  constitute,  with  the  mercury  of  the  anode,  a 
secondary  battery.  Among  the  many  salts  which  I  have  tried, 
the  most  interesting  results  were  furnished  by  the  alkaline 
salts  of  the  haloids.  With  these  salts  one  obtains  perfectly 
reversible  batteries  with  high  electromotive  force,  generally 
about  2  volts,  but  the  chlorine  or  the  bromine  which  combines 
with  the  positive  mercury  forms  a  layer  of  high  resistance,  and 
the  efficiency  is  not  good.  The  result  obtained  with  iodide  of 
sodium  is  quite  different.  Provided  the  iodide  solution  is 
sufficiently  concentrated,  that  the  density  of  the  current  is 
not  too  great,  and  that  the  positive  electrode  has  a  larger 
surface  than  the  negative,  no  deposit  is  formed  on  the 
anode,  which  remains  perfectly  clean  ;  the  liquid  containing  the 
iodide  of  mercury  in  solution  in  the  iodide  of  the  alkali  remains 
limpid,  whilst  the  sodium  combines  almost  entirely  at  the 
cathode,  if  care  is  taken  that  the  temperature  does  not  rise  too 
high.  In  this  way  we  can  make  a  secondary  battery,  the  two 
electrodes  of  which  remain,  after  the  charge,  entirely  metallic. 
It  follows  that  we  can  make  the  loss  of  energy  as  small  as  we 
please,  it  being  only  necessary  to  adopt  an  arrangement  such 
that  the  resistance  is  very  low,  by  taking,  for  instance,  two 
concentric  electrodes,  the  free  surfaces  of  which  are  nearly  in 
the  same  horizontal  plane,  and  immersed  in  the  electrolyte,  and 
separated  by  a  thin  glass  partition  terminating  at  nearly  the 
same  level.  The  only  loss  which  takes  place  in  the  apparatus 
is  the  disappearance  of  a  fraction  of  the  sodium  deposited  by 
the  current,  but  this  loss  may  be  made  very  small  when  the 
current  is  not  very  large.  The  quantity  efficiency  of  the 
accumulator  may  exceed  90  per  cent.,  and  the  energy 
efficiency  is  nearly  the  same.  The  rate  of  discharge  is  quite 
a  matter  of  indifference  ;  the  battery  may  be  short-circuited, 
and  completely  discharged  without  injury.  The  electromotive 
force,  measured  by  means  of  a(!ouy  standard,  is,  when  the  cell 
is  fully  charged,  1*85  volts  ;  it  falls  slowly  as  the  cell  is  dis- 
charged. The  capacity  per  kilogramme  is  of  the  same  order 
as  the  practical  capacity  of  ordinary  accumulators  (10  ampere 
hours).  I  have  also  investigated  the  variations  of  electro- 
motive force  of  this  battery  with  the  temperature,  and  I  have 
discovered  that  at  a  certain  period  the  value  of  the  electro 
motive  force  is  sensibly  independent  of  t lie  temperature.  Inter 
preted  in  tin-  thermodynamic  theory,  this  fact  proves  that  all 
the  chemical  energy  given  to  the  cell  is  given  out  again  under 
the  form  of  electrical  energy. 
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Batteries  of  this  kind  certainly  could  not  be  used  commer- 
cially in  their  present  form.  The  high  price  of  the  materials 
which  compose  them,  the  difficulties  inherent  to  the  use  of 
liquid  electrodes,  the  necessity,  if  one  wishes  to  retain  the 
charge  for  a  long  time,  of  keeping  the  amalgam  from  contact 
with  the  liquid  (this  result  can  be  arrived  at  by  a  device  similar 
to  that  employed  in  the  batteries  with  rolled  up  electrodes) 
are  so  many  obstacles  to  their  employment.  But  these  batteries 
present  the  same  features  of  theoretical  interest,  and  may,  on 
account  of  the  ease  with  which  they  can  be  made,  be  of  some 
use  iu  particular  cases,  and  offer  a  fresh  example  of  the 
possibility  of  replacing  the  principle  of  the  lead  accumulator 
l>v  another.* 


LARGE  ARC  DYNAMOS.! 

In  a  Paper  with  the  above  title  read  at  the  Cleveland  meeting  of 

the  National  Electric  Light  Association,  Mr.  ('.  N.  Black  spoke  of 
the  significant  fact  that  while  arc  lighting  was  among  the  first 
practical  applications  of  electricity,  it  has  been  the  most  backward 
branch  as  regards  improvements  in  its  generating  machinery.  This 
cannot  be  ascribed  to  the  fact  that  there  was  nothing  left  to  be 
desired  in  the  efficiency  of  the  arc  dynamo,  since  it  has  always 
been  notoriously  weak  in  this  respect,  and  has  by  no  means  kept 
pace  with  the  incandescent  dynamo.  Within  the  past  18  months, 
however,  there  has  been  an  awakening  to  this  fact,  and  the  general 
tendency  now  seems  to  be  towards  large  units  and  lower  speeds, 
but  while  the  increase  of  size  has  increased  the  efficiency  to  some 
extent,  yet  we  still  see  massive  field  magnets,  having  an  enormous 
amount  of  copper,  and  small  armatures,  both  of  which  militate 
against  high  efficiency.  Another  noteworthy  fact  is  that  with  the 
one  exception  all  new  machines  thus  far  described  are  of  what  is 
known  as  the  closed  coil  type,  which  is  the  more  remarkable  when 
it  is  considered  that  fully  75  per  cent,  of  the  arc  lights  of  this 
country  are  at  present  run  from  open  coil  dynamos. 

In  accounting  for  the  reasons  for  the  preference  heretofore  given 
to  the  open  coil  type,  Mr.  Black  states  it  is  a  principle  that  the 
large  amount  of  self-induction  in  each  bobbin  of  these  machines  is 
an  advantage,  being,  in  fact,  almost  essential  in  order  to  obtain  the 
best  results.  On  the  other  hand,  the  less  self-induction  in  each 
bobbin  of  the  closed  coil  type  the  better  the  action  of  the  commu- 
tator, which  is  true  of  all  closed  coil  machines  whether  for  arc  or 
incandescent  lighting.  Referring  to  the  spark  at  the  commutator 
on  open  coil  machines,  wonder  is  often  expressed  that  this  spark 
does  not  cut  the  segments  ;  as  a  matter  of  fact,  it  does  so  to  a 
certain  extent,  but  the  current  is  so  small,  and  the  accompanying 
heat  is  radiated  eo  rapidly,  that  the  ill  effects  in  practice  are  almost 
inappreciable.  It  is  in  connection  with  this  that  the  self-induction 
of  the  bobbin  plays  an  important  part.  Were  it  not  for  this,  the 
current  in  the  bobbin  which  is  being  cut  out  would  be  reversed 
before  the  segment  had  reached  a  sufficient  distance  from  the 
brush  to  prevent  the  current  jumping  across  the  heated  arc,  and 
thus  causing  the  machine  to  Hash. 

The  design  and  proportioning  of  the  field  magnets  are  the  same 
in  the  closed  and  open  coil  machines,  and  it  is  in  the  commutator 
and  commutation,  therefore,  that  the  most  marked  differences  are 
found  between  the  two  types,  and  Mr.  Black  considers  that,  in  this 
lies  the  gnat  superiority  of  the  open  coil  machines.  For  example, 
in  a  new  open  coil  125-light  machine  there  are  only  24  segments  in 
the  commutator,  while  in  one  of  the  latest  closed  coil  100-light 
machines  there  are  100  segments  ;  to  go  into  details  as  to  which  is 
the  easiest  to  insulate  and  keep  in  repair  is  hardly  necessary. 
Referring  to  the  disadvantages  urged  against  the  open  coil 
machines,  owing  to  the  small  amount  of  segments  causing  a  discon- 
tinuity in  the  current,  and  consequently  a  greater  strain  upon  the 
insulation  of  the  line,  Mr.  Black  considers  that  this  claim  has  no 
weight,  lie  referred  to  some  experiments  by  Mordey,  showing  that 
by  passing  the  current  from  a  Brush  machine  through  the  secondary 
coil  of  a  transformer  no  difference  of  potential  was  produced  at  the 
terminals  of  the  primary.  Mr.  Black  also  ilescribed  an  experiment 
made  by  himself  in  which  the  currents  from  a  closed  coil  dynamo 
having  78  bars  in  its  commutator,  giving,  therefore,  practically  a 
steady  current,  was  passed  through  the  field  coils  of  a  125-arc  light 
machine  and  the  fall  of  potential  measured  with  a  Weston  volt- 
meter ;  the  machine  was  then  run  self-exciting,  and  the  drop 
through  the  field  again  taken.  The  currents  in  both  cas, 
identically  the  same  readings  on  the  voltmeter,  so  that  if  there  is  a 
discontinuity  in  the  case  of  the  latt-r  machine,  it  is  so  slight  that 
no  instrument  le?s  sensitive  than  the  telephone  will  show  it,  and 
consequently  it  is  difficult  to  understand   how  the  insulation  of  a 


This  reai  ried  out  at  the  Physical    Institution  I 

of  the  Soi  In. ime. 
t    Abstract  from  the  Electrical  World  oi  New  York. 


conductor  could  be  more  strained  by  an  open  than  a  closed  coil 
machine. 

A  vital  question  in  connection  with  large  units  delivering  current 
to  the  lines  at  an  E.M.P.  of  0,000  volts  or  more  is  in  regard  to  the 
value  which  the  Iv.M.F.  will  attain  in  case  the  current  is  suddenly 
broken.  In  this  respect  it  was  claimed  that  the  open  coil  machine 
has  largely  the  advantage.  It  was  explained  that  opening  the 
circuit  is  the  same,  in  one  sense,  as  the  sudden  throwing  of  a 
large  resistance  into  the  line,  and  when  this  is  done  the  point  of 
commutation  is  shifted  back  under  the  brush,  owing  to  the  reaction 
of  the  armature  current  being  reduced. 

Some  experiments  are  described  made  with  a  view  of  learning 
accurately  the  value  the  E.M.P.  would  attain  when  the  circuit  of 
an  open  coil  machine  is  suddenly  broken,  and  it  was  found  that 
the  sparking  lengths  obtained  agreed  very  well  with  the  results  of 
De  La  Ruo  and  others  from  their  experiments  on  sparking  disl 
The  rise  in  voltage  was  only  from  1,500  to  2,000  volts  upon  bl 
the  circuit,  the  small  increase  being  accounted  for  by  the  facl  thai 
it  lakes  an  appreciable  amount  of  time  for  the  arc  on  the  com- 
mutator to  be  carried  from  one  brush  to  the  other.  Owing  to  each 
segment  extending  about  00'  around  the  commutator,  the  time 
required  to  short-circuit  is  just  one-third  what  it  would  be  with  a 
closed  coil  machine,  and  consequently  Mr.  Black  considers  it  a 
conservative  statement  to  say  the  voltage  would  rise  in  the  latter 
to  fully  double  its  normal  value  under  the  same  conditions,  which 
would  necessarily  injure  the  machine.  An  experiment  was  de- 
scribed where  a  Brush  open  coil  125-light  machine  was  connected  to 
12  miles  of  underground  circuit,  supplying  current  to  125  arc  lampB, 
the  voltmeter  registering  6,850  at  the  machine  terminals  ;  these 
.experiments  showed  that  the  capacity  of  the  undergrouml  circuit 
more  than  counterbalanced  any  rise  in  voltage  due  to  the  machine 
and  line,  the  voltage  at  breaking  being  less  than  normal.  Mr. 
Black  states  that  the  above  considerations  led  the  Brush  Company 
to  adhere  to  the  open  coil  type  in  designing  their  large  units. 

Two  Brush  machines  of  100  and  125  lights  respectively  were 
described,  and  it  was  stated  that  the  electrical  energy  consumed  in 
operating  the  regulator  is  hss  than  one-tenth  of  1  per  cent,  of  the 
output  of  the  dynamo,  while  the  machine  is  absolutely  automatic 
from  one  lamp  to  the  full  capacity,  and  the  whole  load  may  be 
thrown  on  or  off  with  impunity.  The  characteristic  curve  of  these 
machines  was  stated  to  be  remarkable  from  the  fact  that  after 
passing  the  bend  the  curve  is  almost  perpendicular  and  probably 
the  nearest  approach  to  a  constant  current  curve  ever  attained  in 
practice.  By  winding  more  w  ire  on  the  armature  of  the  machine  from 
which  the  curve  was  taken,  a  constant  current  of  0  0  amperes  could 
be  obtained  at  all  loads  without  shunting  any  current  from  the  field ; 
but  this  would  increase  the  internal  resistance,  and  also  make  the 
machine  much  less  efficient  at  light  loads. 

It  was  pointed  out  in  connection  with  the  efficiency  of  the 
machine  that  the  C!R  losses  at  one-quarter  load  had  been  reduced 
from  4,018  to  3,367  watts,  or,  in  other  words,  an  electrical  horse- 
power gained. 

At  full  load  the  electrical  efficiency  reaches  94  per  cent.,  which 
is  accounted  for  by  the  liberal  use  of  iron  in  the  armature  reducing 
its  reluctance  and  by  the  large  size  of  wire  on  both  field  and  arma- 
ture. A  curve  of  commercial  efficiency  showed  this  to  be  at  full 
load  over  90  per  cent.,  thus  approaching  very  closely  the  efficiency 
of  incandescent  dynamos  of  equal  capacity.  The  high  efficiency  at 
quarter  1<  ad  was  alluded  to,  and  also  the  new  departure  in  arc 
dynamo  design  in  working  the  magnetic  circuit  at  a  much  less  point 
of  saturation  than  in  the  old  types. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


TO  DAY    FRIDAY,  April  5th. 

[\s'i  iti'tion  of  Electrical  Engineers. 
S  p.m.   Students'  Meeting  at  28,  Victoria-street.    The  follow- 
ing Paper  will  he  read  :  "  The  Practii  al  Measuren 
Self-Indu  bj  C.  V.  Drysdale. 

Urn  M.  [NST]  i 

9 p.m.    Evening  Discourse:  " Argon,"  by  the Rt.  Hon.  Lord 
r       igh,  F.B  S. 

MONDAY,  April  8th. 

<;ii\  Society  of  Elbctrioat,  Engineers. 
Ordinary    General    Meeting  at   the   Palatini 
Hunt'    i  The  following  Papei  ■ 

read  :    "  Some   Methods   of   Gathei  ing    the    I'm 
Electric  Railways  ami  Tramwaj  .  '  bj  M.B 
TUESDAY,  April  9th. 

Ixstiti'tion  of  Civil  Engineers. 
S p.m.     Ordinary   Meeting.     The  following   Paper  will   be 
furthei    ili  i  ■  Boal    I  leetr  lyers,"  by   J. 

I.  Thornyeroft,  I'.II.S..  and  Sydney  V7.  Barnaby.   MM. 

In    l.    C.E, 
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INCREASING  THE  LOAD  FACTOR. 

Whether  it  be  the  outcome  of  five-and-twenty  years  of 
universal  education  or  the  result  of  assiduous  practice  of  the 
cult  of  enlightened  self-interest,  we  do  not  know,  but  there 
are  several  symptoms  abroad  tending  to  show  that  the  great 
British  Public  is  in  some  respects,  at  any  rate,  no  longer  the 
public  depicted  by  the  caricaturists  and  scoffers.  That  "  the 
public  must  never  be  regarded  as  incurable  "  is,  we  believe, 
the  first  axiom  taught  to  embryonic  practical  statesmen, 
and  in  view  of  the  extreme  docility  with  which  house- 
holders have  within  the  last  few  years  allowed  themselves 
to  be  made  the  corpus  vilt  of  all  manner  of  experimental 
sliding  scale  tariffs,  and  in  view  of  the  rapidity  with  which 
they  have  learnt  to  profit  by  them,  it  would  certainly  seem 
as  if  the  \er\  same  aphorism  should  figure  prominently  m 
the  central  station  manager's  commonplace  book  if  he  keep 
one.  Here  have  our  good  friends  the  gas  companie 
engaged  in   the  supply  of  their   well  known   mixture   these  si> 

yeai    an.l  more,  and  they  have  rested  content  with  the  sweel 

simplicity  of  jusl  charging  a  oustomer  for  what  he  consumes 
ling    i"  in    meter)  and  bIIots  ing  o  di  oounl  foi  prompt 

|ia\  in.  n:        mi. I     big     hills.       Oil    the   other    hand,  the    all  ■ 

engine  c  no  sooner  took  to  supplying  the  public  with  i 
energy  than  he    el  to  work  and  elaborated  a  large  variety  of 
cunning  oontrivanoes  to  beguile  the  householder  into  usiii 
ni.i.  K  a  wholesome  quantity  of  the  commodity  he  had  for  sale, 

but  iB  a  wa\    -i  nieiit  to  the  aforesaid   electrical  engi 


THE  ELECTRICIAN,  APRIL  5,  1895. 


705 


Beer.  Considering  the  inherently  scientific  bias  of  electrical 
engineering,  and  still  more  the  severely  scientific  training  so 
many  neophytes  undergo,  the  electrical  engineer,  like  Olive 
after  his  ten  years'  free  run  of  India,  may  well  be  astonished 
at  his  own  moderation — in  the  matter  of  formulating  and 
enforcing  ultra-scientific  methods  of  charging  for  an  electric 
supply.  The  consumer  was  indeed  at  one  time  in  some  danger 
of  having  to  wire  his  house  according  to  a  formula  ;  a  sort  of 
Thomson's  law  of  maximum  economy — for  the  central  station. 
Eccentricities  like  this  and  crudities,  such  as  the  cool  pro- 
posal to  keep  a  customer  within  the  limits  of  veracity 
by  providing  him  with  a  fuse  arranged  to  leave  him 
in  the  dark  the  instant  he  exceeded  the  "  maximum 
supply  demanded,"  have  passed  or  are  passing  away, 
anl  methods  of  charging  for  an  electric  supply,  which 
threatened  at  one  time  to  become  as  numerous  and  as 
variegated  a  progeny  as  Abbe  Sieyes'  political  constitutions, 
are  now  rapidly  being  reduced  to  two,  to  wit,  the  easily 
understood  old-fashioned  unfair  system  of  discounts  to  large 
consumers  and  the  somewhat  complicated  new-fangled 
charmingly  fair  contrivance  for  making  each  man  pay  accord- 
ing to  the  capital  outlay  he  entails  upon  the  supply  com- 
pany or  Electric  Lighting  Committee. 

The  principle,  which  we  venture  to  think  will  prove  its 
innate  fitness  by  surviving,  was  first  publicly  enunciated 
by  Dr.  John  Hopkinson  in  November  of  1892.  It  was 
proposed  by  him  for  the  good  people  of  Manchester.  As  then 
stated,  there  were  one  or  two  obvious  objections  to  the 
"Manchester"  method.  If  the  "maximum  power  demanded" 
was  to  be  based  on  the  number  of  lamps  fixed,  it  would  have 
a  marked  tendency  to  keep  down  the  total  lamp  connections  ; 
no  great  evil,  perhaps,  from  the  central  station  manager's 
point  of  view,  but  nevertheless  an  additional  and  highly 
undesirable  impediment  in  the  way  of  the  general  adoption 
of  the  electric  light  by  ordinary  householders.  On  the  other 
hand,  the  barbarous  device  of  a  nicely-adjusted  cut-out  being 
ruled  out  of  court,  nothing  seemed  ready  to  hand  as  an  alter- 
native save  a  recording  ammeter.  A  little  later,  however, 
Prof.  Kennedy  suggested  a  modification  of  the  ordinary  type 
of  recording  instrument  in  the  shape  of  "  a  current  indicator 
with  a  non-return  pointer."  At  this  juncture  Mr.  Wright 
brought  his  mind  to  bear  upon  the  question,  the  fruit  of  his 
cogitations  and  experiments  being  the  now  well-known 
"Brighton"  method  of  charging  and  a  simple,  cheap, 
reasonably  accurate,  thermal  demand  indicator.  The  change 
which  the  evolution  of  this  tariff  has  brought  o'er  the 
spirit  of  the  dream,  or  rather  nightmare,  of  the  Borough 
Electrical  Engineer  at  Brighton  was  recently  set  forth 
financially  in  the  Corporation  Electricity  Accounts  for  1894, 
and  the  more  technical  aspect  of  the  matter  is  discussed  in 
our  columns  to-day  by  Mr.  Wright  himself.  The  monthly 
load  factor  has  increased  some  3  per  cent,  or  more  ;  the 
current  sold  has  quadrupled,  whilst  the  maximum  load  has  only 
grown  threefold  ;  the  units  sold  per  lamp  fixed  have  risen 
15  per  cent,  and  the  income  per  lamp  10  per  cent.  ;  and  last 
but  not  least,  nearly  one-half  the  consumers  will  in  this  year 
of  grace  only  be  paj  ing  about  "id.  per  unit,  and  this  at  Brighton 
with  coal  at  20s.  a  ton.  The  dimensions  of  the  evil  which  this 
mode  of  charging  was  designed  to  mitigate  may  be  gauged  by 
the  fact  that  even  at  Brighton  a  small  section  of  the  com 
munity  remain  obdurate  and  unregenerate,  probably  from 
causes  beyond  their  own  control.  Some  18  per  cent,  of  Mr. 
Weight's  clientele  only  use  the  light  at  all  during  about  three 
months  out  of  the  twelve,  and  their  average  maximum 
demand  lasts  less  than  one  hour  per  diem.  Were  it  not 
for   these  stiff-necked   individuals  the  Brighton  Corporation 


could,  with  its  present  machinery  and  mains,  cope  with  the 
supply  for  tile  next  two  years  and  more.  As  it  is,  fch 
inevitable  winter  demand  of  these  inconsiderate  customers 
renders  imperative  immediate  additions  to  the  existing  plant. 

The  justice  and  expediency  of  the  system  are  patent.  It 
is  not  to  the  true  interest  of  a  central  station  manager  to 
follow  the  market  law,  and  allow  "  a  reduction  on  takings 
quantity";  a  reduction  as  a  reward  for  a  regular  demand, 
however  small,  should  be  the  keynote  of  his  policy.  Again,  the 
success  of  the  system  at  Brighton  has  been  indubitable, 
and  we  are  not  surprised  that  it  has  been  adopted  elsewhere. 
To  completely  convince  the  3Ceptics,  the  system  onlj  needs  to 
be  adopted  in  a  large  and  varied  district,  such,  tin-  instanci  . 
as  that  covered  by  the  Metropolitan  Electric  Supply  Company. 
Since  the  "  Brighton  "  tariff  does  not  tend  to  keep  down  the 
lamp  connections,  but  (and  that  to  our  mind  is  one  of  its 
main  advantages)  rather  the  contrary,  it  is  within  the  hounds 
of  possibility  that  the  consumers  might  suddenly  and  simul- 
taneously overstep  their  normal  maximum  demand.  But  the 
dead-weight  of  the  purse  interest  is  against  any  such 
freak,  and  one  may,  therefore,  safely  disregard  such  ;t 
contingency.  Finally,  as  is  shown  by  the  curves  given 
in  Fig.  1  of  Mr.  Wright's  article,  the  "  Brighton  " 
system  of  charging  does  not  do  much,  if  anything  at 
all,  to  mitigate  the  severe  descent  of  the  monthly  load- 
factor  curve  as  the  summer  solstic:  approaches;  a  descent 
which  is  seriously  accentuated  in  fashionable  London  resi- 
dential districts  by  the  pernicious  habit  of  "going  out  of 
town."  Failing  an  alteration  in  the  English  climate,  Mr. 
Crompton,  in  his  recent  Presidential  address,  pinned  his  faith 
on  motors  and  cooking  as  a  means  of  keeping  up  the  monthly 
load  factor  during  this  trying  period.  One  is  never  autho- 
rised to  despair  of  the  ingenuity  of  one's  fellow  men,  and 
in  good  time,  no  doubt,  another  revolutionary  central  station 
manager  will  arise  with  a  happy  thought  which  will  settle 
this  little  difficulty.  Pending  the  advent  of  this  happy- 
thought  we  would  suggest  the  careful  cultivation  of  a  larger 
and  less  fashionable  clientele  as  a  measure  likely  to  smooth 
out  this  ugly  summer  ripple. 
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The  Telegraphist's  Guide  to  the  New  Examinations  in  Tech 
nical  Telegraphy.  By  James  Bell,  A.I.E.E.  (London:  Electricity, 
29,  Ludgate-hffl,  E.C.) 
This  little  handbook,  which  professes  to  meet  "  the  whole 
of  the  requirements  of  the  new  technical  examinations 
imposed  on  telegraphists  aspiring  to  superior  appointments 
in  the  Government  telegraph  service,"  is  at  once  a  little  too 
full,  or  a  great  deal  too  meagre  for  its  purpose,  according  as 
we  regard  it  as  designed  for  "cram  "  or  for  reference.  The 
details  of  practical  testing,  admirable  as  they  are  in  most 
respects,  woul  1  be  impossible  to  recollect  unless  enforced  bj 
daily  experience,  and  thorough  familarity  with  the  appliances 
under  consideration.  On  the  other  hand,  the  absence  of 
any  complete  index,  and  the  lack  of  explanations  of  the 
technical  terms  freely  employed  throughout  the  book,  are 
serious  drawbacks  to  its  usefulness  as  a  guide  to  practical 
men.  In  reality,  its  chief  function  will  be  to  o  isl 
them  to  a  knowledge  of  such  instruments  and 
ratus  as  may  not  have  come  within  their  ken  at  the  < 
where  the  candidates  happen  to  be  stationed.  In  other 
words,  they  may  lie  helped  to  puss  an  examination  which,  but 
for  a  book  of  this  kind,  they  would  fail  to  pass,  not  through 
technical  ignorance,  but  from  lack  of  opportunity.  It  will  he 
of  little  or  no  use  to  the  mere  operator,  however,  whose  chief 
business  is  to  work  the  wire,  not  to  maintain  it  in  working 
order.     To  the  telegraphist,  unless  he  has  had  instruction  in 
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electrical  science  or  training  in  telegraphic  engineering,  the 
language  of  Mr.  Bell's  "Guide"  would  lie  an  unknown  tongue; 
und  of  many  passages  in  the  book  we  are  inclined  to  say,  If 
the  reader  understands  them  he  knows  already  all  that  Mr. 
Bell  can  teach  him.  We  say  this  not  in  disparagement  of 
his  book,  which  has  a  certain  value  for  a  limited  class  of 
students,  hut  because  we  think  its  value  might  have  been 
greatly  enhanced,  for  example,  by  the  addition  of  a  table  of 
definitions  of  technical  terms.  The  book  is  said  to  be  a 
reprint  of  articles  published  in  Electricity,  and  the  references 
are  vaguely  to  -:  preceding  papers/'  not  to  paging.  The 
blocks  also  are  imprinted  with  the  name  of  the  publication  : 
and  as  it  often  occurs  by  the  side  of  a  connecting  wire  the 
effect  is  rather  funny.  There  is  a  serious  misprint  in  Question 
1.  page  9(i.  These  faults  should  be  rectified  in  any  future 
edition. 


ON  THE    EMPLOYMENT   OF  THE    ELECTRIC   LIGHT 
FOR   RAILWAY   PURPOSES.* 

liV     W.     LANGDON. 

Having  regard  to  the  general  character  of  the  title  of  this  Paper, 
the  author  is  desirous  it  should  be  under  stood  that  the  data  referred 
to  are  the  result  of  experience  gained  on  the  Midland  Railway.  The 
Midland  Railway  was  by  no  means  the  first  railway  company  to 
employ  the  electric  light  for  traffic  purposes,  and  the  author  lays  no 
claim  to  priority  in  this  respect.  On  the  contrary,  he  readily 
recognises  the  prior  claims  of  others,  and  he  earnestly  trusts  that 
his  friends  and  confrires  will  feel  no  hesitation  in  bringing  forward 
such  information  with  respect  to  their  own  systems  as  may  add  to 
the  value  of  the  subject.  It  is  well  known  that  the  Great  Western 
Railway,  the  London  and  South-Western,  the  Brighton  Company, 
the  Lancashire  and  Yorkshire,  the  Caledonian,  the  Manchester, 
Sheffield  and  Lincoln,  as  also  the  Glasgow  and  South-Western,  have 
for  some  time,  more  or  less,  entered  upon  the  employment  of  the 
electric  light,  and  that  the  London  and  North- Western  is  now 
applying  it  to  its  goods  depots.  The  most  material  advance  will, 
however,  be  found  in  the  central  stations  recently  established,  in 
the  one  instance  by  the  Great  Northern  Railway  Company,  under 
the  guidance  of  Mr.  W.  H.  Preece,  C.B..  F.R.S.,  Past-President, 
at  Holloway  ;  and  in  the  other  instance  that  laid  down  for  the 
Great  Eastern  Railway  at  Liverpool  Street  by  our  President,  Mr. 
I!    E.  Crompton,  C.E. 

From  all,  n  >  doubt  can  exist  that,  material  information  is  to  be 
obtaii  ed  information  of  value  not  only  with  regard  to  the  question 
of  economy,  but  also  in  the  mode  of  application.  In  both  the 
Holloway  and  Liverpool  Street  plants  we  have  comprehensive 
schemes,  the  product  of  men  of  large  experience  and  of  the  highest 
ability,  from  which  results  of  an  exceedingly  gratifying  character 
may  well  be  anticipated. 

The  electric  light  is  employed  on  railways,  as  in  towns,  under  its 
two  forms,  viz.,  incandescent  and  arc  lighting. 

/■■■    ■  nt   Lighting.— Inc&n&i   cenl    lighting  lias  so  far  found 

its  chief  employment  in  the  illuminati I  offici   .  waiting  rooms, 

and  other  spaces  of  limited  area.  So  employed,  its  claims  upon 
our  consideration  are  those  which  if  has  established   in  relation  to 

our  homes  —a  inner  and  re  healthful  light  than  can  be  procured 

from  any  other  illuminant.  In  offices  where  a  staff  i  t  workers  are 
in  constant  attendance,  or  where,  from  the  exigencies  of  t lie 
moment,  work  has  to  be  carried  on  to  a  late  hour  of  the  night,  it 
becomes  to  railwaj  companies,  as  to  all  other  employers  of  office 
labour,  o   factor  oi    importance.     To  impute   to   the   vitiated   air 

'.'il eeupy  close   I us   lighti.1    b\   gas  all  the 

ilia   to   v,  hi. -h    flesh  'I    lie  absurd 

air  we  breathe  is  robbed  ol  it.  oxygen  and  otherwise  polluted  bj 
the  impuritiei  cast  into  il  by  whatever  may  be  the  source  of 
ill  iini  mat  ton  employed,  there  can,  in  point  oi  healthfulness,  be  no 
compai  ii  and  i  he  eh  eti  tc 

The     ■  lie  electric  ligh    foi   the  ill 

1    u.iiN   one  of  expense.     With  a 
small  installation,  oi  when  to  be  obtained  from  u 

D       I 

probably  gn 
ich   is  really  on   the 

of  gas,   and    the    inconvenience   of  I    upside   down 

ically  for  oh  aning  pui  post         I 
light1    Inn    om  is   probable  that  even  the 

drawbacks  of  a  small  installation,  or  the  present  cost  oi 
v.  hen  i  btaii  ed  from  an  oul  id  re  full)  met, 


id  Man  h  28th  t>  fore  the  la  titul f  1   eel  ic&l 


If  to  these  arguments  we  add  that  of  health,  we  have  a  factor 
which  carries  with  it  far  greater  weight,  and  merits  far  more 
consideration  at  our  hands.  Health  is  money  in  more  ways  than 
one.  It  is  money  to  the  employer.  It  is  more  than  money  to  the 
employed.  It  means  to  the  employer  more  constant  attendance, 
greater  energy,  and  greater  devotion  to  work  on  the  part  of  the 
employe!  —gains  alike  to  master  and  man. 

Whether  the  incandescent  light  may  not  yet  prove  of  con- 
siderable service  for  the  upper  floors  of  goods  warehouses,  where 
light  is  only  occasionally  required,  is  an  open  question  ;  and 
although  in  such  places  its  advantages  in  a  hygienic  sense  may  be 
disregarded,  it  is,  witli  a  sufficiently  large  installation,  quite  within 
the  realms  of  economy. 

Wherever  electric  lighting  is  produced  by  a  local  generating 
plant,  every  increase  in  the  output  of  current  tends  to  reduce 
cost.  All  such  additions  mean  very  little  additional  expenditure 
in  production  of  current.  The  first  cost  is  no  doubt  more  than 
that  for  gas,  but  when  we  reach  that  point  where  the  annual  cost 
of  the  light  produced  is  less  than  that  of  gas,  such  extra  lirst  cost 
is  soon  recovered. 

The  directors  of  the  Midland  Railway  Company  have  only 
recently  installed  the  incandes:ent  electric  light  throughout  the 
offices,  waiting  rooms,  &c,  of  the  Derby  station  and  headquarters 
offices.  There  is  but  one  opinion  of  the  result.  The  staff  already 
feel  the  benefit  of  it  in  point  of  healthfulness  and  comfort,  and  the 
rooms  and  offices  are  practically  as  clean  at  the  present  moment  as 
when  the  light  was  started. 

In  the  "shipping"  offices — offices  usually  located  on  the  plat- 
forms of  goods  sheds,  for  the  purpose  of  dealing  with  invoices,  etc., 
and,  as  a  consequence,  necessitating  very  late,  and  sometimes 
all-night  attendance — the  advantage  of  the  electric  light  is  still 
more  intensely  felt,  for  in  these  offices  an  abundance  of  light  is  a 
necessity. 

Arc  Lightiiig. — There  is  reason  to  believe  that  arc  lighting  is 
destined  to  be  of  great  advantage  in  railway  working.  In  the 
loading  and  unloading  of  stock,  and  in  the  marshalling  of  trains,  it 
is  an  invaluable  adjunct.  To  be  able  to  unload  a  train,  load  its 
contents  into  trolleys  ready  for  delivery,  and,  vice  VI  rsd,  to  transfer 
from  the  collecting  vans  to  the  railway  trucks,  marshal  and  despatch 
them  with  speed,  is  economy  in  capital,  men,  material,  and  time — 
results  which  are  not  confined  to  the  depot  at  which  it  originates, 
but  which  to  a  great  extent  influence  the  traffic  of  the  entire 
system. 

The  advantage  of  the  arc  light  in  goods  warehouses,  yards, 
sidings,  and  marshalling  grounds,  resides  in  the  simple  fact  that 
it  is  a  larger  and  truer  light  than  can  conveniently  be  obtained 
from  gas  for  a  similar  outlay.  By  this  larger  light,  work  is  handled 
with  greater  accuracy  and  greater  despatch.  To  be  able  to  load  a 
given  number  of  trains  in,  say,  three-fourths  the  time  formerly 
occupied,  is  tantamount  to  increasing  the  capacity  of  the  premises, 
warehouses,  yard,  &c  ,  25  per  cent.  :  or,  supposing  a  depot  required 
enlarging  in  order  to  meet  an  increased  traffic,  the  introduction  of 
the  electric  light  should  meet  the  contingency,  and  avoid  purchase 
of  land,  erection  of  additional  buildings,  &c.  In  like  manner,  with 
new  buildings,  economy  in  time  means  economy  in  capital  outlay: 
the  buildings  need  not  be  so  large,  because  the  traffic  can  be 
disposed  of  in  less  time. 

Probably  to  no  part  of  a  railway  system  is  the  electric  light  of 
greater  utility,  or  more  valued,  than  in  yard  shunting,  or  the 
marshalling  ground.  With  a  brilliant  light  at  the  junction  points 
the  marshalling  process  may  be  carried  on  with  almost  the  same 
despatch  and  certainty  as  during  broad  daylight.  Bisk  of  life  and 
limb  is  largely  reduced,  whilst  it  has  bet  n  found  to  be  in  DO  small 
d(  gree  useful  in  preventing  that  petty  pilfering  to  which  the  absence 
of  light  is  .  ft  en  an  inducement.      The  author  believes  it  to  be  a  fact 

thai  the  tirst  arc  lighting  plant  installed  for  yard  working,  vis , 
tliit.it  Nine  Elms,  which  was  devised  by  Mr.  W.  Ii.  Preece,  C.B., 
F.I;  S.,  fast  President,  and  installed  by  Mr.  K.  E.  Crompton,  our 
present  President  was  hud  down  mainly  with  a  view  to  suppress 
certain  depredations  on  valuable  goods  which  the  absence  of  lighl 

I.      upon    "Inch    Us   introduction    has    had    so 

an    effect    as  to  help   largely   to   defraj    the  cost   of   the 

installation. 

Uthough,  as  already  stated,  by  no  means  the  firsl  to  employ  the 
electric  light,  Ihe  Midland  Railway  was  not   lot 
advantai  i  a  was  r<  ©  mmendi  d  by  Mi    1 1 .11. 

.    n  ho  at  that  lime  filled  the 
nil  ed  in  it  one  of  tl 
oi  in  it.  rial  b  in.  I.  at  thai 

to  the  i.  in.  d  .-I  the 

compan]  tl  ionB.     In  this  renu  delling  ol  thi 

:  '.  ,         . .        kid  all  the  n 

i,,,]. wo,  .  that  of  the  electric  light.     There 

is  nothing  ol   a  purely   m  i    in   the  application  of  the 

to  these  improvement*,  and  the  author  feels  that  only 

i  t  its  general  application  and  usefulness  under  aspects 

perhap    alight)]  varying  from  those  whioh  are  associated  with  it  in 
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its  use  for  public  street  lighting,  can  this  Paper  lay  claim  to  con- 
sideration. 

The  first  electric  lighting  plan!  laid  clown  on  the  Midland  was 
that  established  for  lighting  the  St.  Pancras  Hotel.  Thegenerating 
plant  established  for  this  service  is  in  duplicate,  and  consists  of  a 
simple  non-compound  horizontal  steam  engine  and  two  dynamos, 
each  set  being  of  28-kilowatt  capacity.  The  number  of  lights  in  the 
hotel  is  equal  to  1,330  8-c.p.  lamps  at  110  volts,  and  the  maximum 
load  reached  has  been  320  amperes. 

The  light  load  is  met  by  accumulator  cells  ;  the  dynamos  being 
so  arranged  that  one  of  the  two  driven  by  each  engine  can  be 
employed  for  charging  them,  while  the  other  is  furnishing  current 
direct  to  the  lamps. 

The  first  arc  lighting  plant  laid  down  was  that  experimentally  in- 
stalled by  Messrs.  Laing,  Wharton  and  Down,  as  representatives  of 
the  Thomson-Houston  system  in  1888,  at  St.  Pancras.  The  lighting 
was  confined  to  the  passenger  station.  In  1890  this  plant  was  pur- 
chased by  the  Midland,  and  extended  to  the  St.  Pancras  goods  station 
and  yard.  Insulated  overhead  wires,  partly  okonite,  partly  vulcanite, 
were  employed.      The   installation    has   from   time    to  time  been 


At  Leeds,  two-cylinder  simple  by  Fowler ;  at  Sheffield,  single- 
cylinder  steam  jackoted  by  .Marshall  ;  at  Derby,  Willans  and 
Robinson  single-acting  compound — all  are  non-conde 

The  Willans  and  Robinson  engines  at  Derby  drive  direct  ;  and, 
with  the  exception  of  St.  Pancras  and  Bradford,  where  counter- 
shafting  is  employed,  the  driving  is  by  belting  direct  from  the 
engines.  The  engines  employed  for  the  arc  lighting  are  generally 
80-H.i\,  and  are  provided  with  two  flywheels,  each  driving  an  arc 
dynamo. 

At  Leicester,  with  the  object  of  testing  the  economy,  or  otherwise, 
of  a  gas-driven  plant  as  against  steam,  a  gas  plant  has  been  laid 
down.  It  has  only  recently  been  brought  into  use,  and  the  installa- 
tion is  not  even  yet  complete,  the  new  passenger  station  being  still 
in  progress.  A  Dowson  gas  plant  has  been  installed,  and  connection 
with  the  town  gas  has  also  been  provided.  The  valves  in  the  supply 
pipes  are  so  constructed  that  either  form  of  gas  can  be  laid  on  to 
the  engines  without  stoppage  to  the  latter. 

The  generating  plant  consists  of  four  50-H.P.  gas  engines  for 
driving  three  arc  machines  and  one  low-tension  machine,  and  two 
of  25-h.p.  for  two  small  incandescent  dynamos. 


Fig.  1. — Midland  Railway.     Derby  Offices.     Electric  Light  Mains — — 


largely  extended,  and  now  consists  of  242  2,000-c.p.  (nominal)  arc 
lights,  employed  on  the  St.  Pancras  passenger  station,  the  St. 
Pancras  goods  station  and  yard,  the  Somers  Town  (or  New  St. 
Pancras  goods)  warehouse  and  yard,  sidings  and  approaches. 

The  engines  employed  for  this  installation  consist  of  two  pairs  of 
-simple  horizontal  non-compound  steam  engines,  coupled,  served  by 
locomotive  boilers,  three  50-light  Thomson-Houston  dynamos  being 
worked  from  counter-shafting  driven  by  each  pair  of  engines. 
This  counter-shafting  was  originally  arranged  so  that  it  might  be 
coupled  for  cross-driving  if  needed  ;  but,  up  to  the  present,  no  such 
need  has  presented  itself.  The  engines  were  made  and  placed  in 
position  by  Mr.  Sam.  Johnson,  the  Company's  locomotive  engineer, 
and  it  is  impossible  to  speak  too  highly  of  their  performance. 

The  electric  lighting  plant  now  in  use  or  under  construction  on 
the  Midland  is  approximately  as  represented  in  Table  I. 

Steam  may  be  said  to  be  employed  throughout,  with  the  excep- 
tion of  Leicester  and  Wellingboro'.  Leicester — which  will  be  dealt 
with  more  in  detail  later  on — and  Wellingboro'  are  dependent 
upon  gas.  A  small  gas  engine  is  also  employed  at  Bradford  and 
Birmingham  (Central)  for  the  light  load  ;  and,  owing  to  want  of 
space  for  extension  of  boilers  at  Bradford,  we  are  now  laying  down 
two  40-h.p.  gas  engines  to  meet  an  extension  of  arc  lighting  there. 

The  boilers  are  in  all  cases  of  the  locomotive  type. 

The  type  of  steam  engine  varies. 

At  Bradford  some  200  H.  P.  of  the  engines  are  identical  with  those 
previously  described  as  in  use  at  St.  Pancras. 

At  Birmingham  (Central  floods  and  Lawley-street  Goods),  and 
at  Sandon  Dock,  Liverpool,  horizontal  two-cylinder  simple  engines 
by  Davey  Paxman  are  in  use. 


Are  Lighting  System. — Throughout  the  service  the  arc  lighting 
employed  in  the  yards  and  shunting  grounds  is  on  the  series 
system.  In  certain  of  the  goods  sheds  the  series-parallel — two 
lights  in  series — system  is  used. 

Table  I. 


Engine  B.H.P. 

Locality. 

Arc  Lights. 

Incan- 
des- 

cent. 

Steam. 

Gas. 

2,000  c.,. 

1,250  c.p 

8c.p. 

200 

90 

Bradford  .. 

190 

1.100 

190 

1  eed      Hunslet  Goods  Depot) 

150 

523 

190 

Sheffield   Wicker  G Is  Depot) 

114 

300 

190 

Liverpool  (Sandon  Dock) 

126 

100 

190 

25       Birmingham  (Central  Goods  I  .. 

73 

435 

300 

„             (Lawley  Street)   ... 

200 

400 

320 

Derbj      

4,500 

250 

Leicester  (Passenger  and  Goods) 

160 

400 

300 

St.  Pancras                                „ 

Hotel           

242 

1,330 

200 

Nottingham       

55 

75 

300 

40 

Wellingboro'       

35 

100 

2.080 

405 

679 

741 

9,488 

:m;:.s 

1,420 

Brush  series  machines  are  in  use  at  Leicester  : 

1 1 1  .us!  i  m  at  all  other  points. 


the  Thomson^ 
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bxcandescent  System. — The  machines  laid  down  for  incandescent 
lighting  are  from  various  makers — Siemens,  Edison,  Hopkinson, 
ElwelbParker,  and  Holmes.  .....  's™d 

The  incandescent  lighting,  with  the  exception  of  Derby,  is  on 
the  simple  parallel  system.  At  Derby  the  three-wire  system,  with 
feeders,  is  in  use.  It  will  be  seen  from  the  skeleton  plan  (Plate  A, 
Fig.  1)  that  the  blocks  of  buildings  to  be  lighted  are  somewhat 
scattered,  and  that  the  generating  station  itself  is  situated  some 
distance  away  from  the  lighting.  It  is  practically  a  small  supply 
station  with,  at  present,  a  very  bad  load-factor  (Fig.  2)— much 
worse  than  that  of  a  town  supply  station. 

Here,  as  also  at  Bradford,  Sayers's  automatic  compensators  are 
employed  to  counteract  the  fall  of  potential  as  the  current  increases. 
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The  Midland  Bradford  Station,  as  is  perhaps  well  known,  is 
electrically  lighted  throughout,  with  the  exception  of  a  few  gas 
lights  under  some  low  awnings  at  the  distant  ends  of  the  platforms. 
I  Iriginally  the  incandescent  lighting  was  provided  for  by  compounded 
machines  in  duplicate.  To  change  over  from  the  working  to  the 
duplicate  set,  involved  careful  handling  on  the  part  of  the  attendant. 
Discussing  the  matter  with  Mr.  J.  Sayers,  my  assistant,  under 
whose  supervision  Bradford  came,  it  was  decided  to  insert  a  series 
machine  in  one  main  and  to  dispense  with  the  compounding.  In 
the  end  this  resulted  in  the  employment  of  Sayers's  "  compensator," 
and  which,  I  believe,  was  the  first  self-oxciting  machine  made 
without  winding  on  magnets.  The  application  of  this  machine  has 
been  attended  with  the  most  perfect  success.     The  transference  of 


Km.  3. 

the  load  from  the  active  to  the  duplicate  set  is  now  simply  that  from 
one  shunt  machine  to  another,  while  the  compensation  of  the  lose 

in  pressure  consequent  upon  the  increase  in  current  is  most  perfectly 
met. 

At  Bradford  the  wiring  is  on  the  simple  parallel  system.  At 
Derby  Dr,  I  [opkinson's  three-wire  system  is  in  use.  The  success 
attending  the  employment  of  Sayers's  compensators  at  Bradford 
naturally  suggested  their  employment  at  Derby.  At  Bradford  the 
extent  of  the  compensation  is  limited  to  ll  volts,  with  n  maximum 
current  of  320  amperes.  At  Derby  we  have  to  serve  s  network, 
and  the  compensation  is  more  involved  owing  to  the  loss  in  the 
middle  wire  when  either  of  the  two  sets  of  three  separate  groups 


of  feeders  is  unevenly  balanced.  Dealing  with  one  set,  the 
arrangement  is  as  follows  : — The  outside  wires  of  the  grouped 
feeders  are  connected  through  a  series  machine  driven  by  motor 
at  a  constant  speed  of  820  revolutions.  This  compensates  for  the- 
loss  in  each  outside  wire. 

The  loss  in  the  middle  wire  is,  of  course,  double-acting,  raising 
the  volts  on  the  light  load  side  and  depressing  them  on  the  other. 
To  meet  this,  Mr.  Sayers  takes  the  middle  wire  round  the  magnets 
of  each  of  the  two  series  dynamos,  but  in  opposite  directions  one 
to  the  other.  Any  current  passing  in  this  wire  therefore  adds 
volts  to  one  and  decreases  the  volts  in  the  other  equally  ;  and  by 
suitably  proportioning  this  winding  it  can  be  made  to  practically 
neutralise  the  loss  in  the  third  wire. 

If  both  sides  are  fully  loaded,  and  there  is  no  loss,  or  no  current 
passing  in  the  middle  wire,  each  series  machine  has  to  raise  the 
voltage,  on  a  current  of  350  amperes  in  each,  some  7  volts  ;  but, 
as  the  third  wire  is  one-half  the  section  of  the  outer  wires,  it 
follows  that,  if  one  side  should  be  fully  loaded  and  the  other  not 
loaded  at  all,  the  compensators  have  to  give  7  +  14  =  21  volts, 
and  this  they  should  do  under  the  arrangement  provided. 

Such  an  extreme  case  never  has  arisen  in  practice  ;  still, 
serious  differences  do  occur — more  so,  perhaps,  in  such  a  supply 
as  that  under  reference  than  in  a  town  service — for  the  reason 
that,  however  equally  you  may  plot  out  your  scheme,  it  is  quite 
impossible  to  foresee  all  those  contingencies  which,  calling  for 
extra  attendance  on  the  part  of  a  special  branch  of  the  service, 
call  for  the  load  on  that  side  accordingly. 

A  further  advantage  to  be  derived  from  the  use  of  these  com- 
pensators is  to  be  found  in  the  regular  range  of  speed  at  which 
the  engines  require  to  be  worked  between  light  and  full  load. 
The  volts  of  the  main  dynamos  only  require  to  be  kept  at  the 
normal  pressure — say  110.  There  is  no  need  for  running  the 
speed  up  so  as  to  increase  voltage  to  meet  the  drop  consequent 
upon  increase  of  current.  It  is  one  of  those  arrangements 
which  simplify  the  working  of  a  station  at  moments  of  pressure. 
Installation. — The  establishment  of  the  various  installations, 
with  the  exception  of  that  originally  laid  down  by  Messrs. 
Laing,  Wharton  and  Down  at  St.  Pancras,  has  been  carried  out 
by  the  Company's  own  staff,  under  the  immediate  supervision  of 
the  author  and  his  assistants,  Mr.  W.  L.  Preece,  and  Mr.  J. 
Sayers  ;  and  no  small  portion  of  the  fittings  required  have  been 
made  in  the  Company's  electrical  workshops. 

Arc  lighting  wires  not  employed  for  the  interior  of  buildings  are 

laid  underground.     When  drawn  into  iron  piping,  the  wire  is  not 

armoured,  but  is  protected  by  an  extra  outer  serving  of  flax,  hemp, 

&C.  Whenarmoured  wire  is  used  it  is  protected  by  ordinary  drain 

tiles,  split,  or  by  planks  of  wood,  employed  more  with  the  object 

of  indicating  to  those  who  may  have  occasion  to  disturb  the  ground 

in  its  neighbourhood  the  fact  that  there  is  something  beneath  it, 

than  with  any  idea  of  its  power  to  absolutely  resist  injury.      The 

insulation  of  the  cable  thus  employed  is  specified  at  5,000  megohms. 

Arc  lighting  wires  inside  buildings  are  insulated  with  vulcanised 

india-rubber  to  not  less  than  300   megohms,  and  are,  as  a  rule, 

supported  on  Johnson  and  Phillips's  oil  insulators.     All  suspended 

lamps  are  also  insulated  from  the  suspension  fixing  by  oil  insulators 

made  for  the  purpose  by  the  same  firm. 

For  goods  yard  and  siding  working  the  selection  of  the  positions 
for  the  lamp  pillars  and  the  height  the  lamp  should  stand  from  the 
ground,  are  matters  of  importance.  The  former  is  only  to  be  dealt 
with  in  a  satisfactory  manner  by  learning  from  those  who  have  the 
handling  of  the  work,  and  by  personal  observation,  where  the  light 
is  most  needed. 

Each  group  of  points  requires  special  consideration.  Shunters 
should  be  able  to  see  when  waggons  havo  passed  over  each  point, 
so  that  they  may  readily  "knock  off"'  the  next  waggon  or  group  of 
waggons  as  the  required  points  are  clear  of  the  trucks  previously 
despatched  over  them. 

At  the  mouth  of  the  Leeds  goods  yard,  where  there  are  four 
roads,  a  light  girder  bridge  (Fiu'.  •  >),  has  been  thrown  across,  from 
which  three  lights  are  suspended  between  the  roads,  and  the  light- 
ing is  in  consequence  very  good.  The  point  is  an  important  one, 
as  from  each  line  several  fans  of  roads  radiate,  and  it  is  beneath 
this  bridge  that  the  main  part  of  the  shunting  is  done.  Without 
the  girder  bridge  it  would  have  been  impossible  to  adequately 
light  the  intervening  spaces  between  the  roads. 

It  will  be  noticed  thai   two  classes  of  lamps  are  in  use    that 

affording  what  is  termed  1,200  c.p.,  and  that  known  as  2,000  c.p. 
The  former  requiring  a  current  OI  6*8  amperes,  and  the  latter  10 
amperes,  the  10-ampere  lamp  will  afford  a  larger  body  of  light 
than  will  the  <<  S -ampere  lamp.  In  station  buildings,  where 
structural    arrangements    do    not     intervene,    the    |H  ampere    lamp 

illumines  a  larger  space  than  that  produced  by  the  lesser  current, 

and  is,  as  B  rule,  arranged  at  a  higher  elevation,  and  further  apart 
in    consequence.      In    goods  yards  and    open   spaces,  theoretically, 

they  should  illuminate  an  equal  extent  ol  area.  In  point  of  fact, 
however,  the  illumination  does  not  bear  the  same  relation  as  when 

within    inclosed     spaces.         \ i^.iin.    it    may    be    said    the    10  ampere 
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lamp  should  be  arranged  at  a  higher  elevation  than  the  smaller 
lamp,  but  on  the  Midland  it  has  been  found  convenient  to  employ 
only  one  class  of  pillar  for  outside  work.  The  height  adopted  is 
20ft. — i.e.,  20ft.  between  the  arc  and  the  level  of  the  rails.  The 
distance  these  pillars  are  apart,  varies  for  the  6'8-ampere  lights 
from  90ft.  to  100ft.,  and  for  the  10-ampere  lights  from  100ft.  to  120ft. 

The  distance  between  the  lamps  in  the  goods  sheds  must,  in  a 
great  measure,  be  controlled  by  structural  arrangements,  cranes, 
&c.  In  open  sheds,  where  these  difficulties  do  not  exist,  a  distance 
of  45ft.  between  G-8-ampere  lamps,  and  a  distance  of  COft.  between 
10-ampere  lamps,  will  be  found  convenient.  Every  case  will,  how- 
ever, call  for  special  consideration  and  treatment.  To  lay  down 
a  rule  which  shall  be  universal  and  at  the  same  time  useful,  is 
practically  impossible. 

The  lights  employed  on  the  St.  Pancras  passenger  station  are 
10-ampere.  At  the  head  of  the  station  those  lamps  are  60ft. 
apart,  the  space  between  them  increasing  towards  the  end  of  the 
platforms,  where  the  passenger  traffic  is  not  so  heavy,  the  distance 
between  the  two  most  distant  lamps  being  90ft.  The  height  of 
these  lamps  from  the  platform  is  14ft. 

On  the  Leicester  passenger  station  main  platforms,  where  10- 
ampere  lights  also  are  used,  we  are  able  to  place  the  lights  90ft. 
apart,  and  at  an  elevation  of  15ft.  from  the  platform  level.  At 
Leicester  the  glass  roof  is  lower  than  the  St.  Pancras  roof,  and  the 
walls,  being  of  glazed  material,  have  a  much  greater  reflecting 
power  than  in  the  case  of  St.  Pancras,  where  the  height  of  the  lamps 


In  the  earlier  plants  laid  down  the  lamps  are  protected  by  sheet- 
iron  hoods,  A  (Fig.  6,  S"  p.  711).  The  lamp  is  suspended  from  a 
cross-piece  of  timber,  B,  by  insulated  hooks,  or  hangers,  C,  and  it 
is  further  supported  at  its  base  by  an  insulator,  D. 

Later  constructions  have  been  equipped  with  four-sided  lanterns 
(Fig.  7,  see  p.  711).  The  top  portion  of  the  lamp  is  insulated  from 
the  lantern  at  A  by  a  block  of  dry  wood  and  insulated  hooks,  and 
the  base,  as  in  Fig.  li,  is  supported  on  an  insulator,  B. 

These  lanterns  have  been  glazed — 

(a)  With  plain  clear  glass, 

(b)  With  what  is  termed   "  blurred  '  glass, 
(.•)  With  fluted  glass, 

samples  of  which  are  on  the  table. 

The  clear  glass  can  be  used  only  to  a  limited  extent.  The  naked  arc 
is  objectionable  to  men  working  within  its  immediate  range.  Clear 
glass  is  perhaps  still  more  objectionable,  from  the  strong  shadows 
which  attend  its  use.  "Blurred"  glass  has  been  employed  with 
the  object  of  toning  down  the  glare  of  the  arc  and  breaking  up  the 
shadows.  It  is,  however,  not  in  this  respect  so  successful  as  the 
fluted  glass.  With  the  flutings  horizontally  arranged  the  shadows 
are  completely  broken  up,  and  the  refraction  is  so  good  that  the 
light  immediately  underneath  the  ipillar  is  practically  as  good  as 
that  10ft.  distant. 

The  lanterns  are  made  so  that  the  chimney  may  lift  off  at  A. 
All  lamp  pillars  are  provided  at  their  base  with  switches  which 
entirely   sever   the   connection   of   the   lamp   wires  with  the  line 


Midland  Hail  way,  Birmingham.     Electric  Lighting  at  the  Lawley  Street  Depot. 


is  14ft.  The  side  platforms  of  the  new  Leicester  station  are  covered 
by  the  usual  glass  awnings,  and  the  lamps  have  to  be  arranged  to 
meet  the  structure.  Here  they  are  13ft.  above  the  platform  and 
75ft.  apart.     Fig.  5  represents  the  position  of  these  lamps. 

Plate  B,  Fig.  4,  is  a  plan  showing  the  positions  of  the  lights  in 
the  Birmingham  (Lawley-street)  goods  depot  and  yard.  The  lights 
employed  are  6'8-ampere.     This  plan  will  probably  afford  a  better 


idea  of  the  disposition  of  the  lights  for  such  yards  and  buildings 
than  will  any  written  description.  The  lamps  are  shown  in  red. 
Within  the  warehouses  the  cranes,  with  their  radii,  also  shown  in 
red,  are  lettered  C,  while  the  pillars  are  coloured  black.  The 
Lawley-street  depot  is  still  in  an  incomplete  condition.  A  range 
of  offices — now  about  to  be  constructed — will  occupy  the  Lawley- 
street  frontage,  and  the  space  between  these  offices  and  the  main 
warehouse  will  be  covered  in  by  an  awning. 

The  lamps  employed  are  double  carbon,  jointly  affording  16 
hours'  lighting.  13mm.  carbons  are  used  for  the  10-ampere  lamps, 
and  12mm.  for  the  6  8-ampere  lamps,  for  both  top  and  bottom 
carbons. 


wires  ;  and  in  all  modern  constructions  the  switch,  when  in  the 
"  Off "  position,  also  places  the  lamp  to  earth.  The  lamp  pillar 
complete  is  shown  in  Fig.  8  (see  p.  711).  The  switch  is  enclosed 
in  the  base  of  the  pillar. 

Where  lamps  are  worked  in  series  it  will,  in  determining  the 
circuit  arrangements,  be  found  desirable  to  ascertain  the  period 
during  which  the  lights  are  required  for  use,  and  to  group  them 
accordingly,  so  that  they  may  be  turned  off  and  on  in  sections,  if 
possible,  from  the  switchboard  in  the  dynamo  or  transformer 
room.  The  groups  should  also  be  so  arranged  that,  combined, 
they  may  equal  the  capacity  of  a  machine.  The  circuits  applicable 
to  indoor  lighting  should  be  so  arranged  as  to  admit  of  their 
being  worked  independent  of  the  outdoor  or  yard  circuits,  the 
light  being  required  indoors  at  an  earlier  hour  than  those  out  of 
doors. 

For  incandescent  work  the  wires  are,  as  a  rule,  run  in  grooved 
casing  of  the  orthodox  kind.  Ihe  casing  and  cover  are  fixed  by 
the  outer  and  not  by  the  centre  fillet,  the  object  in  rejecting  the 
centre  screw  being  to  exclude  the  aid  it  would  afford  to  any 
creeping  of  the  current  across  the  centre  fillet,  should  leakage  at 
any  time  arise.  Under  such  a  condition  it  is  clear  the  screw  in 
the  centre  fillet  would  largely  reduce  the  resistance  between  the 
two  wires — that  it  would,  in  fact,  become  a  sort  of  "  half-way 
house  "  towards  the  passage  of  the  current,  and  tend  to  ignite 
the  wood.  The  wooden  cssing  as  at  present  employed  affords  a 
convenient  mode  of  dealing  with  the  wiring  of  rooms  ;  but,  in  view 
of  the  description  of  casing  which  one  not  unfrequently  sees 
employed,  and,  indeed,  under  any  circumstances,  it  can  hardly 
be  regarded  as  a  perfectly  satisfactory  mode.  If  an  artistic 
rectangular  casing  or  tubing    of    metal  which    would   not  readily 
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melt  could  be  produced  at  a  reasonable  price,  it  would,  no  doubt, 
prove  exceedingly  serviceable. 

Apart  from  the  points  referred  to,  there  is,  in  the  application  of 
the  electric  lignt  to  railway  working,  little  of  a  sufficiently  special 
character  to  call  for  further  reference.  Numbers  of  the  fittings 
employed,  switches,  switchboards,  controlling  arrangements,  &c. — 
most  of  which  are  made  in  the  Company's  own  shops — are  to  be 
found  in  connection  with  each  installation  ;  but  in  this  the  in- 
stallations on  the  Midland  do  not  differ  from  all  other  installations, 
inasmuch  as  most  have  one  or  more  specialities  peculiar  to  them- 
selves. Any  such  specialities  are  best  investigated  on  the  spot, 
and  the  Midland  Railway  Company  will  at  all  times  be  pleased  to 
afford  facilities  for  an  inspection  of  any  one  of  their  works. 

The  question  which  will  probably  most  interest  railway  com- 
panies is  that  of 

Coal. — To  lay  down  an  electric-lighting  plant  is  probably  more 
costly  than  to  establish  means  for  illumination  by  gas  ;  but  when 
we  take  into  consideration  the  relative  cost  of  working,  the  light 
derived  from  each  source — light  for  light,  or  candle-power  for 
candle-power — the  advantage  is  so  largely  in  favour  of  the  electric 
light  as  to  more  than  fully  compensate  for  any  larger  first  outlay 
which  may  be  incurred. 

The  tabulated  statement  (II.)  will  afford  data  with  respect  to  the 
output  and  cost  of  working  of  several  of  the  electric  lighting 
stations  on  the  Midland.  Certain  charges  for  labour,  engine  and 
boiler  repairs,  and  for  coal,  owing  to  charges  for  these  items  being 
combined  with  similar  charges  for  hydraulic  machinery  located  in 
the  same  building,  it  is  possible,  are  not  so  strictly  allocated  as*is 
desirable  for  a  Paper  of  this  kind  ;  still  they  are  not  largely  inac- 
curate.    They  should,  however,  be  regarded  as  maximum  charges. 


Dealing  with  the  table  as  it  stands,    we  find   the  cost  for 
lighting  as  under  : — 


Depot. 


Cost  per  lamp 
per  hour. 


St.  Pancras  (Somers  Town),  2,000-e.p.  lamps  .. 
Birmingham  (Central  Goods),  2,000-c.p.  lamps 
,,  (Lawley-streefc),  1,200-c.p.  lamps 

Leeds  (Hunslet  ,  1,200-c.p.  ' 
Bradford,  1,200-c.p.  lamps 

Total  

Average 


d. 
1-61 
1-41 
093 
1-44 
1-19 


658 


The  lighting  at  Liverpool  (Sandon  Dock)  and  Sheffield  has  so 
recently  been  brought  into  use  that  returns  from  those  depots  are 
purposely  omitted.  That  at  Wellingboro'  has  only  now  started,  and 
that  at  Nottingham  is  under  construction. 

The  daylight  output  for  incandescent  lighting  at  all  of  the  arc 
lighting  depots  is  small.  At  Birmingham  (Central),  where  the 
lights  are  required  in  the  bonding  stores  throughout  the  day,  and 
at  Bradford,  where  the  demand  applies  to  the  hotel,  station  offices, 
and  waiting  rooms,  this  is  met  by  a  gas  engine. 

Some  of  the  recently-constructed  goods  depots  afford  an  oppor- 
tunity for  comparing  the  cost  of  the  electric  light  with  that  of  gas. 
Gas  has  been  adopted  as  an  alternative  form  of  light  in  case  of 
failure  with  the  electric  light.     Consequently,  the  gas  lighting  was 


Table  II. — Midland  Railway. — Electric  Lighting. 
Detail*  of  Cost,  Half-Years  ending  June  30  and  December  31,  1S9£,  including  Maintenance  and  Renewal. 


Total 
units. 


Total 
cost. 


Per  unit, 

Per 

incl'ding 

arc 

all 

lamp 

charges. 

hour. 

d. 

d. 

3-23 

1-61' 

3-20 

1-60* 

3-23 

T39 

236 

098 

3-22 

1-60* 

2-49 

1-22* 

2-97 

1-00 

2-58 

085 

3-90 

1-41 

3-90 

1-47 

3-40 

— 

334 

— 

Per  unit 

Per 

Per 

Per 

for 

unit 

unit 

uuit 

ncandescent 

for 

for 

for 

lighting. 

labour. 

material. 

repairs. 

d. 

d. 

d. 

d. 

— 

115 

0'65 

0-29 

— 

1-09 

103 

027 

2-7 

1-19 

056 

0-47 

2  0 

1-06 

0-56 

0-18 

3  3 

1-43 

068 

035 

2-7 

1-03 

064 

034 

— 

1-33 

0-80 

0-20 

— 

1-25 

0-62 

0-24 

3  6 

1-80 

0-91 

027 

4-0 

1-89 

0  85 

0-55 

3  4 

1-70 

0-76 

019 

3  3 

1-45 

0-94 

0-40 

Per 

unit 

for 
coal. 


„  ~  ("Half-year  ending  Juue  30 

.Somers   lown *  Dec    31 

r>     it     i                                   f  •>  ,i  June  30 

Bradford (  „  ^  Dec.   31 

Birmingham  (Central)  -  ',.        ,, 

,T      .        .  .      |  „  „  June  30 

(Lawley-Bt.)...[  »  Dec    31 

ti       i  .                                       f  »  »  June  30 

Hunslet   {  „  „  Dec.  31 

r,    i.                                          / *  I,  ii  June  30 

Derby  (  ,;  "  Dec.   31 


170,171 

187,326 
82,984 

100,388 
70,774 
90,847 
89,960 

102,481 
70,985 
75,864 
60,389 
77,740 


£       s.   d. 

2,294    5  10 

2,506     6    4 

1,115  15    0 

967    5     6 

950  10  11 

945    4    6 

1,113    9    5 

1,103  14     2 

1,157    4     7 

1,237    6     1 

873     8     9 

1,082  14     9 


d. 

100 
0-82 
080 
044 
048 
037 
0-60 
0-44 
0-79 
0-65 
065 
053 


These  are  10-ampere  lamps,  2,000  c.p.     All  others  are  6'8  ampere,  1,200  c.p. 


Nor  are  the  charges  in  any  case  comparable  with  those  of  city 
supply  stations.  The  arc  lighting  load,  varying  throughout  the 
night  according  to  traffic  demands,  is  not  so  constant  as  that  of 
•  i  a  l  own  service  ;  while  that  for  incandescent  lighting  lacks  the 
continued  evening  service  associated  with  town  lighting.  At  goods 
stations  and  for  office  lighting  the  latter  rises  to  its  maximum  in 
the  depth  of  winter  for  a  period  not  exceeding  an  hour  and  a-half 
daily,  viz.,  1  to  5:30  p.m.;  while  in  summer  the  demand  is  still 
less.  Still,  the  result,  as  compared  with  the  cost  of  current 
obtained  from  a  public  supply  source,  is  greatly  in  favour  of  an 
independent  generating  plant. 

In  criticising  Table  II.  viz.,  that  of  cost — we  must  also  bear  in 
mind  the  fact  that  the  cost  per  unit  carries  with  it  tho  cost  of 
carbons  and  carboning  the  arc  lamps,  together  with  cleaning, 
repairing,  Ac.,  and  that  the  cost  for  incandescent  lighting  also,  as 

a  rule,  covers  tin'  renewal  of  lamps.     Tin ly  exception  rests  with 

Bradford,  where  the  lamps  in  the  hotel  are  replaced  by  the  hotel 
department,  ami  lien  cost  is  not,  therefore,  included  in  the  cost 
shown  in  the  tabulated  statement. 

Again,  it  should  lie  undcrst 1  that  the  appropriation  of  charges 

to  incandescent  and   arc  lighting,  where   both    are   in  operation,  is 

unavoidably  somewhat  arbitrary,     There  are  many  items  of  cost 

which    apply    to    both,    such    as    labour    in    attendance    upon     the 

machinery,  oleaning,  Ac.  These  have  to  be  divided  and  appropi  iated 
as  is  considered  fair  and   reasonable.     The  question  will  arise,  Is 

one  favoured  at  the  en  t    of    1 1 thei        The  result   must  speak  for 

still  .me  more  condition  '    The  outpul   is  obtained  from  records 

taken    hourly,    not     from    meter.      The     data     are     not,     therefore, 

absolutely  correct  ;  but,  taken  over  a  pe I  ol   i"  months,  they 

aro  sufficiently  reliable  to  afford  a  fair  index  of  the  , 


what  might  justly  be  regarded  as  modern  gas  lighting,  affording  an 
amount  of  light  which,  though  not  nearly  so  great  as  that  afforded 
by  the  electric  light,  is  greater  than  that  which  attained,  and  still 
attains,  under  the  old  system  of  gas  lighting. 

Fig.  9  (.sec  p.  712),  which  is  a  plan  of  one  of  the  warehouses, 
shows  the  positions  of  these  gas  lights,  together  with  those  of 
the  electric  lights.  The  former  are  on  the  regenerative  principle, 
and  are  each  nominally  150  c.p.  ;  the  latter  are  arc  lights,  nomi- 
nally of  2,000  o. p. 

It  is  officially  stated  that  5  cubic  ft.  of  gas,  burnt  under  the 
principle  referred  to,  will  produce  L'.Vc.p.  light  for  one  hour.  There 
are  81  150-c.p.  gas  lights.  The  price  of  gag  is  2s.  3d.  per  1,000 
cubic  ft.,  less  5  per  cent.  On  this  basis,  the  cost  of  gas  lighting 
would  he  1'iL'd.  per  hour. 

There  aro  .'SO  arc  lights,  the  cost  of  which,  as  per  Table  11., 
.1  1  11.1.  per  light  per  hour.  The  total  cost  per  hour  would 
therefore  be  IL'.'id.,  as  against  G2d.  for  gas;  the  relative  nominal 
candle  power  being 

Gas  12,300 

Electric  light 66,000 

At  Lawley  street,  Birmingham,  there  are  53  arcs  of  1,200  c.p., 
and,  as  an  alternative,  if  required,  130  gas  lights  of  150  c.p.  oach. 

The  ares  here  average  a  cost  of  0'98  pence  per  lamp  per  hour. 
Gas  is  2s.  3d,  per  1,000  cubic  ft.,  less  o  per  cent.  The  result  works 
out  per  hour — 

53  arcs,  affordini   63,600  c.p 40 -21)  pence. 

L30    a».  affording  19,600  o.p 100*00     ,, 

\t  Somers  Toil  n  (New  St.  1 'an  eras  Goods)  the  gas  used  is  manu- 
factured ai  the  Company's  own  gas  works  at  Brent,  near  the  "Welsh 
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Harp,"  and  is  priced  at  2s.  per  1,000  cubic  ft.      The  result  is  as 
follows  : — 

20  arc  lights,  affording  5S.000  c.p.,  cost  per  hour,  47  pence. 
86  gas  lights,  affording  12,900  o.p.,  coal  per  hour,  61      ,, 

If  we  extend  those  results  so  as  to  cover  a  period  of  a  year — say 
3,000  hours — we  have  a  saving  of  £1,050  per  annum  on  the  three 
ground  floors  of  t lie  goods  warehouses  referred  to  ;  and  it  is 
important  to  observe  that,  whereas  the  charges  for  the  electric 
light  cover  all  charges  -repairs,  cleaning.  .Ve.  -the  charge  for  gas 
is  for  gas  pwrei  .   I  here  is  no  provision  for  cleaning  or  for 

repairs. 

Gas  Plant. — In  the  early  portion  of  the  Paper,  reference  has  been 
made  to  a  gas  plant  recently  laid  down  at  Leicester.  This  plant 
(Plate  C,  Fig.  10.  sei  p.  712)  consists  of  four  Crossley  gas  engines, 
required  to  deliver  under  Dowson  gas  40  n.p.,  and  under  coal  gas 
50  H.P.,  on  the  pulley  of  the  dynamo,  for  the  purpose  of  driving 
three  50-light  2,000-c.p.  Brush  series  high-tension  dynamos,  and 
one  low-tension  dynamo  employed  chielly  for  arc  lighting  ;  and  two 
14-n.p.  nominal  Crossley  gas  engines,  required  to  transmit  25  H.r. 
to  the  pulleys  of  two  Siemens  incandescent  machines. 


•Scoff,  /jt>t   to  a  foot. 


Fig.  6. 

The  service  pipes  are  in  duplicate,  that  is,  one  is  in  connection 
with  the  town  gas,  the  other  in  connection  with  a  Dowson  gas 
plant.  The  engines  are  provided  with  valves  which  admit  of  the 
gas  supply  being  changed  over  at  will  from  coal  gas  to  Dowson,  or 
vi"e  versa. 

The  object  of  this  arrangement  is  to  test'thejeost  of  gas  as  against 
that  of  steam. 

In  construction,  an  ordinary  gas  plant  saves  the  cost  of  boilers 
and  chimney  shaft,  and  occupies  less  space,  thereby  effecting  an 
economy  in  cost  of  building  and  cost  of  land.  In  maintenance 
there  ought  to  he  a  saving  in  labour  ;  no  stoking  is  required  when 
working  off  coal  gas  ;  and,  as  a  rule,  the  attendance  upon  engines 
and  dynamos  is  shared  by  the  electrical  attendants — engine  drivers 
and  stokers  are  non-existent.  Thus  it  would  appear  that  there 
should,  where  coal  gas  only  is  used,  be  a  saving  of  from  two  to 
three  men. 

With  a  Dowson  plant  more  space  is  occupied  than  if  coal  gas 
only  is  relied  upon,  and  a  man  is  also  required  for  stoking  and 
attendance  upon  generators.  It  remains  to  be  seen  if  sufficient 
economy  attaches  to  the  employment  of  Dowson  gas  to  compensate 
for  the  additional  cost  of  plant,  space,  buildings,  and  as  regards 
maintenance,  repairs,  and  labour. 


The  experience  so  far  gained  is  scarcely  sufficient  to  justify  a 
definite  expression  of  opinion;  but  the  following  test  figures  may 
be  of  some  service.     They  should  bo  accepted  with  reserve. 


Fig.  7. 


The  test  extended  over  a  period  of  four  weeks  during  December, 
1894,  and  it  shows  the  following  to  be  the  cost  of  running,  exclusive 
of  repairs  or  renewals,  but  inclusive  of  carbons. 


CrfottnaL  U"& 


Fig.  8. 

Dowson  gas  was  used  during  week-days,  and  coal  gas  on  Sundays, 
or  very  occasionally. 

Arc  lights,  2,000  c.p l-2d.  per  lamp  hour. 

Incandescent  lights 2*3d.  per  unit. 
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It  should  be  added  that,  although  the  output  is  not  at  its 
maximum— the  whole  of  the  proposed  lighting  not  being  yet 
established — the  result  here  given  is  for  a  busy  period. 

There  will  be  periods  during  which  the  output  will  be  much  less, 
and  consequently  the  result  per  lamp-hour  not  so  good. 


As  suggested,  it  is  somewhat  premature  to  attempt  to  draw  a 
reliable  comparison  between  this  cost  and  that  resulting  from  steam 
power  ;  still,  the  figures  are  such  as  to  inspire  confidence  in  the 
experiment.  At  some  future  date  the  author  will  be  glad  to  com- 
municate the  result  of  further  experience. 


It  would  appear  that  what  is  needed  is  a  generator  the  energy 
derived  from  which  may  be  applied  alike  to  incandescent  lighting, 
arc  lighting,  or  motive  power,  for  the  latter  is  an  application  which 
will  have  to  be  provided  for.  Is  this  to  be  most  economically 
and  most  successfully  met  by  an  alternator  or  by  a  direct-current 
machine  ?  Are  we  to  look  for  help  in  this  direction  from  "  rectified" 
currents  ? 

If  a  system,  having  for  its  basis  one  common  generator,  can  be 
established  without  too  great  a  sacrifice  in  efficiency,  small  instal- 
lations, such  as  would  be  of  great  service  to  railway  companies  in 
many  busy  centres,  could  then  be  brought  within  a  more 
economical  compass  than  is  now  the  case.  Three  units — one  for 
the  light  load,  another  for  the  full  load,  and  a  third  of  a  similar 
capacity  as  spare — would  probably  meet  the  requirements  of  every 
depot ;  whereas,  at  present,  spare  units  for  both  arc  and  incan- 
descent work  are  necessary. 

For  instance,  at  Birmingham  (Lawley-street)  the  plant,  when  all 
is  complete,  will  consist  of  six  50-light  arc  lighting  machines  and 
two  incandescent  machines.  Now,  if  all  this  could  be  met  by  three 
generators — one  for  the  light  load,  arcs  and  incandescents  com- 
bined, another  for  the  full  load,  and  a  third  as  spare — the  engine 
and  dynamo  space  would  be  largely  reduced,  and  labour  and  repairs 
correspondingly  lessened. 

As  opposed  to  this  would  be  the  cost  of  transformers  and  trans- 
forming rooms.  To  help  this  we  might  possibly  have  reduced  cost 
in  cables  ;  so  that,  regarded  as  a  whole,  provided  that  which  is  sought 
can  be  secured  without  too  great  a  sacrifice  in  efficiency  between  the 
generative  output  and  the  production  of  light,  or  other  means  of 
consuming  the  energy,  there  would  appear  to  be  reason  in  regarding 
such  an  arrangement  as  highly  favourable  to  economy. 


0  10  20         30-        40  50         GO 

Fig.  10. — Midland  Railway,  Leicester.     Electric  Light  Buildings. 


Conclusion.  It  is  submitted  that  the  experience  so  far  gained 
establishes  beyond  doubl  advantages  largely  in  favour  of  the  electric 
light  as  an  illuminant  for  dealing  with  railway  work  wherever  a 
large  body  of  light  is  required. 

At  the  same  time,  we  must  be  sensible  of  the  fact  that  daily 
rience  teaches  us  to  look  for  further  developments  in  the 
machinery  employe.!  ;  and  although  this  does  nol  necessarily  entail 
replacemi  m  oi  exi  ting  plant,  it  i-  as  well  to  mark  well  that,  which 
it  is  desirable  should  be  achieved.  <  >ne  improvement  should  be 
the  abolition  of  belt-driving.  All  driving  should  be  direct  from 
the  shaft  oi  the  engine. 

The  result  will  be  less  danger  of  interruption,  less  space,  greater 

regularity.     The  speed  of  dynamo   machines   Eoi    arc   lighting  in 

i      brought    within    the   compass  of   high-speed 

Bteam  engines.     Tins  an plished,  the  propriety  ol  direct  driving 

erie  well  a  parallel-ai intends   itself  to   -in 

consideration. 

A  further  advance  is  to  bo  looked  for  in  the  unification  of  the 

class  of  generator,      \i  the  present   moment  n  is  necessary,  where 

erie    arc  and  incandescenl  lighting  ha    >>   be  provided,  to  lay  down 

i    i  d  indepei  den    maohim    for  each,  or  I  i  .have 

transformed  altei  aatin  ;oui 

To  drive  arc  lights  on   thi  illel  system  foi  an]  m 

ild  entail  so  largi    atl  13 

v  militate  aj  ion  u  h    mall 

plants  as  railwaj  1  ompanii 


Few,  probably,  will  doubt  that  electrical  energy  is  destined — 
and  that  at  no  distant  date — to  become  a  useful  and  eoonomio 
agent  at  all  important  railway  centres,  not  merely  for  lighting, 
but  for  traction  and  other  purposes  at  present  met  by  horse 
labour,  hydraulic  power,  Ac.  In  determining  the  ultimate  design 
of  generator  and  mode  of  working,  this  probable  demand  should 
be  present  to  our  minds,  both  with  regard  to  the  electrical 
system  and  the  design  of  buildings  for  generating  plant.  That 
the  demand  for  electrical  energy  will  increase  we  may  be  sure, 
and  our  provision   should   in  all    eases    be    such   as  will   admit   of 

extension. 

Attached  to  tins  Taper  will  he  found  copies  of  some  rules  and 
regulations  in  relation  to  restrictions,  duties,  and  the  management 
ol  el.  ei  neal  depots  sueli  as  ale  required  for  use  on  railways,  which 
experience  has  dictated,  and  which  may  possibly  be  of  service  to 
others.       \ppendcd  are  also   some  precautionary  instructions  which 

have  been  issued  for  the  avoidance  and  treatment   oi  aooidentaJ 

shock  from  electrical  current. 


The  Telautograph. — We  understand  Mr.  Elisha  Gray  states 

that    lie    has    sureocdcd    in   Working    his    system    of    electrically 

transmitting  writing  to  a  distanoe,  with  two  wires,  in  plaoe  of 

the  four  conductors  previously  required. 
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PARLIAMENTARY   INTELLIGENCE. 


THE  SELECT  COMMITTEE  ON  THE  TELEPHONE 
SERVICE. 

The  Committee,  presided  over  by  Mr.  Arnold  Morley  (the  Postmaster- 
General),  continued  their  inquiry  on  Friday. 

Bailie  SAMUEL  CHISHOLM,  Glasgow,  examined  by  Sir  Charles 
Cameron,  said  he  was  a  member  of  the  Special  Committee  to  which  had 
been  remitted  for  consideration  and  reports  motion  "  That  in  terms  of 
the  Treasury  Minute  of  May  23, 1892,  the  Corporation  of  <  Hasgow,  as  a  Local 
Authority,  resolve  to  apply  to  the  Postmaster-General  for  a  licence  to  supply 
the  community  with  an  efficient  telephone  service."  As  a  result  of  their 
consideration  of  the  subject,  the  Committee  resolved  to  recommend  that 
an  application  be  made  to  the  Postmaswer-General  in  the  terms  of  the 
foregoing  motion,  and  on  August  12.  1893,  an  application  was  made  for 
the  requisite  licence  "to  empower  the  Lord  Provost,  magistrates  and 
Council  to  establish  a  telephone  exchange  service  within  the  city  and 
royal  burgh  of  Glasgow."  That  application  was  still  before  the  Postmaster- 
General,  and  the  Corporation  had.  both  by  correspondence  and  interviews 
with  him,  done  everything  they  could  to  secure  that  their  request  should 
be  acceded  to,  but  up  to  the  present  time  without  success. 

Si]  C.CAMERON:  Amongst  the  considerations  which  influenced  you 
in  making  this  application  has  been  the  very  unsatisfactory  state  of  the 
present  telephone  service? — Yes. 

Can  you  give  as  examples  any  cases  in  which  dissatisfaction  has  been 
expressed  ! — I  have  continually  heard  complaints  from  subscribers  and 
others. 

Sir  JULIAN  GOLDSMID  :  Is  not  complaining  a  Scotchman's  privilege  I 

Sir  C.  CAMERON  (to  the  Witness) :  In  the  course  of  the  interviews 
which  you  had  with  the  Postmaster-General,  I  believe  you  referred  to 
some  cases  in  which  subscribers  had  expressed  their  dissatisfaction  < — Yes. 
A  friend  of  my  own,  who  is  a  member  of  the  Glasgow  Corporation,  was  so 
dissatisfied  with  the  continual  impossibility  of  getting  connection  that, 
after  putting  up  with  it  for  a  long  time,  he  became  so  provoked  that  he 
just  smashed  the  whole  thing  down.  Others  have  done  something  of  the 
same  kind. 

What  are  the  chief  complaints  that  the  Glasgow  telephone  users  make 
about  the  telephone  service  ' — The  great  delay  and  difficulty  in  getting 
into  communication  with  the  parties  with  whom  they  wish  to  correspond, 
the  interruptions  which  occur  during  a  conversation,  and  the  sudden 
discovery  that  a  third  party —  it  may  be  an  interested  party — has  been 
listening  to  your  conversation,  have  produced  a  wide  feeling  of 
dissatisfaction.  Only  by  the  adoption  of  the  twin-wire  system  can  the 
present  condition  of  affairs  be  improved  ;  but  that  would  be  very  costly, 
and  it  would  involve  giving  the  practical  control  of  the  public  streets  of 
the  city  to  a  private  company,  which.  I  think,  would  be  intolerable,  as  it 
would  involve  interference  with  the  various  pipes,  mains  and  conduits  and 
underground  apparatus  belonging  to  the  Corporation.  Even  if  the  all  but 
insuperable  difficulty  with  the  Corporation  as  to  the  control  of  the  streets 
was  overcome,  the  present  financial  position  of  the  Telephone  Company 
would  not  warrant  their  making  the  necessary  outlay. 

As  a  matter  of  fact,  the  Telephone  Company  is  very  heavily  capitalised, 
and  that  is  what  has  prevented  it  from  lowering  its  charges  ;  whereas  the 
Corporation  can  raise  money  very  cheaply,  and  you  could  work  the  tele- 
phones practically  at  cost  price  ' — Yes. 

Can  you  tell  us  what  is  the  telephone  subscription  in  Glasgow  at 
present  ? — £10. 

Do  you  consider  that  that  is  a  much  higher  charge  than  is  conducive  to 
the  general  use  of  the  telephone  ? — Yes  ;  we  feel  satisfied  that  if  it  were 
reduced  to  a  more  moderate  amount,  it  would  be  brought  within  the  reach 
of  the  ordinary  citizen.  Ten  years  ago  the  subscription  was  £20,  and  at 
that  time  there  were  somewhere  over  a  thousand  subscribers.  The  reduc- 
tion in  price  was  made  in  consequence  of  the  competition,  and  within  the 
last  ten  years  the  number  of  telephone  subscribers  has  largely  increased, 
until  now  it  amounts  to  between  3,000  and  4,000.  The  Special  Committee 
took  evidence  as  to  Continental  experience  in  Norway,  Sweden,  and 
Switzerland,  where  very  much  lower  charges  prevail,  and  they  found  that 
in  Stockholm,  with  a  population  of  228,000.  there  were  upwards  of  8,000 
subscribers,  whereas  in  Glasgow,  with  a  population  of  814,000,  there  are 
not  more  than  3,500  subscribers.  Judging  by  this  and  other  experience, 
the  Committee  arrived  at  the  conclusion  that  the  Corporation  could 
provide  a  thoroughly  efficient  twin-wire  service  for  an  annual  charge  of 
not  more — and  possibly  less — than  £5  per  user,  which  would  bring  the 
advantages  of  the  telephone  within  the  reach  of  many  who  regard  the 
present  rate  as  prohibitory. 

In  the  Agreement  which  has  been  entered  into  between  the  Post  Office 
and  the  telephone  companies,  the  rights  of  the  Postmaster-General  are 
expressly  preserved,  and  you  do  not  come  here  to  say  a  word  against  it. 
What  you  want  to  protest  against  is  the  non-granting  of  a  licence  to  the 
Corporation.  Since  the  date  of  your  application,  have  you  had  any  official 
communication  that  your  application  could  not  be  entertained  ? — No. 

Nor  the  smallest  evidence  that  there  was  any  change  in  the  previous 
policy  of  the  Post  Office  ? — No. 

I  believe  the  speeches  of  the  late  Postmaster-General,  Sir  James  Fergus- 
son,  and  Mr.  Goschen,  were,  in  your  opinion  and  in  the  opinion  of  the 
Telephone  Committee,  calculated  to  encourage  them  in  the  belief  that  the 
Post  Office  was  not  about  to  adopt  a  policy  of  hostility  to  competition  and 
to  the  granting  of  licences  to  municipalities  ? — Yes. 

And  is  it  the  opinion  of  the  Corporation  that  the  refusal  of  the  present 
aster-General  to  grant  them  a  licence  is  responsible  for  the  con- 
tinuance '-nt  monopoly  ? — It  is.     At  the  present  time  it  costs 


tin-  Corporation  about,  t'1,600  for  the  various  telephone  connections  which 
they  rent  from  the  National  Telephone  Company. 

As  a  pious  opinion,  are  you  in  favour  of  the  Post  Office  having  the 
telephones? — lam.  All  that  the  Corporation  desire  is  to  have  a  licence 
terminating  at  the  same  time  as  the  licence  of  the  Telephone  Company, 
and  then  we  should  be  prepared  to  set  up  a  first-class  service,  and  to  enter 
into  an  agreement  with  the  Post  Office  to  hand  it  over  to  them  if  required 
on  the  most  reasonable  terms  and  without  the  object  of  doing  more  than 
covering  our  outlay. 

Do  the  Telephone  Company  pay  any  wayleaves  to  the  Corporation  ' 
No  ;  they  take  our  £1,600  a  year,  and  do  not  pay  anything  for  the  right  of 
crossing  our  streets  and  fixing  their  wires. 

By  Mr.  MOULTON  :  He  attached  very  great  importance  to  the  provision 
contained  in  the  Telegraphs  Act  of  1892,  which  required  that  a  telephone 
company  should  get  the  consent  of  a  Local  Authority  before  interfering 
with  the  roads,  and  he  considered  that  the  whole  of  the  benefit  of  that  pro- 
vision was  taken  away  from  Municipal  Authorities  by  reason  of  the  tele- 
phone companies  being  able  under  the  Agreement  to  require  the  Postmaster- 
General  to  connect  its  exchanges. 

Mr.  Ml  IULTON  :  The  Postmaster-General  has  not  to  get  your  consent, 
has  he  ? — I  believe  not. 

Sir  JULIAN  GOLDSMID:  Would  he  not  come  to  your  Municipal 
Authorities  and  endeavour  to  arrange  ?  1  presume  he  would  try  to  make 
an  arrangement. — You  will  have  to  ask  the  Postmaster-General  about  that. 
Sir  JULIAN  GOLDSMID  :  You  know  nothing  about  it  ?— Clause  9  of 
the  Act  of  the  26th  and  27th  Victoria  expressly  provides  that  the  Post- 
master-General shall  not  go  under  the  streets  without  the  consent  of  the 
Corporation,  and  under  Clause  12  of  the  Agreement  he  cannot  lay  down 
telephone  wires  without  the  consent  of  the  Authorities  having  the  control 
of  the  streets.  Therefore,  Mr.  Moulton's  contention  is  worth  nothing  at  all. 
Mr.  MOULTON  :  The  powers  of  the  Postmaster-General  can  be  used 
for  connecting  exchanges. 

Examination  continued :  In  the  Agreement  between  the  Postmaster- 
General  and  the  telephone  companies  there  was  no  protection  to  the  public 
as  to  the  charges  that  should  be  made,  and  that  was  a  most  unsatisfactory 
state  of  things. 

By  Mr.  BENN  :  Supposing  that  the  Postmaster-General  declined  to 
grant  a  licence  to  the  Corporation  of  Glasgow,  they  would  very  seriously 
object  to  the  Agreement  between  the  telephone  companies  and  the  Post- 
master-General. 

By  Sir  JULIAN  GOLDSMID  :  He  had  not  taken  the  trouble  to  make 
inquiries  as  to  the  number  of  complaints  in  proportion  to  the  number  of 
messages,  but  he  could  well  believe  that  the  number  of  telephone  exchange 
calls  per  day  had  averaged  28,213  last  year. 

Sir  JULIAN  GOLDSMID  :  I  am  given  to  understand  that  the  per- 
centage of  complaints  is  3'79,  so  that  that  would  not  be  an  enormous 
number  of  complaints. 

By  Mr.  TULLY  :  If  the  Glasgow  Corporation  obtained  a  licence,  and  the 
telephones  became  cheaper,  he  did  not  think  the  telegraph  service  would 
suffer  in  consequence. 

By  the  CHAIRMAN  :  He  was  aware  that  the  Telephone  Company  had 
come  to  terms  with  the  Corporation  of  Manchester  under  which  the 
Corporation  were  to  do  all  the  underground  work  themselves,  and  the 
Company  were  not  to  interfere  with  the  streets  at  all. 

Would  not  that  be  possible  in  the  case  of  Glasgow  ? — I  do  not  think  the 
Corporation  of  Glasgow  would  like  that. 

That  would  be  possible  as  an  alternative  to  a  municipal  system,  would  it 
not  \ — It  would  be  possible. 

Councillor  JAMES  COLQUHOUN,  LL.D.,  a  solicitor  practising  in 
Glasgow,  was  the  next  witness  examined.  Having  corroborated  the 
evidence  of  the  previous  witness  as  to  the  unsatisfactory  nature  of  the 
telephone  service  in  Glasgow,  he  said  that  in  his  opinion  the  overhead 
system  of  single  wires  was  entirely  responsible  for  those  difficulties,  and 
that  a  more  perfect  system  would  not  be  obtained  until  the  twin-wire 
system  was  adopted  and  the  wires  placed  underground.  Another  reason 
which  led  the  Corporation  to  apply  for  a  licence  was  the  trouble 
which  the  National  Telephone  Company  gave  to  the  Corporation  in 
connection  with  the  proposed  introduction  of  electric  motive  power 
for  the  tramcar  service.  Not  only  did  the  tramways  belong  to  the 
Corporation,  but  the  tramcars  were  also  being  worked  by  them,  and 
in  their  last  Tramway  Act  power  was  taken  to  work  the  service  by 
electricity.  When  the  Bill  was  before  Parliament,  it  was  objected  to  by 
the  Telephone  Company  on  the  ground  that  a  system  of  overhead  electric 
wires  in  connection  with  the  tramways  would  affect  their  telephone  wires, 
and  they  coolly  proposed  that  the  Corporation  should  be  at  the  expense  of 
providing  for  the  necessary  insulation,  with  the  result  that  for  the  i 
at  any  rate,  the  idea  of  an  overhead  electric  system  in  connection  with  the 
tramways  had  to  be  given  up.  He  knew  of  no  good  reason  why  a  munici- 
pality should  notget  a  licence  for  the  working  of  the  telephones,  and  work 
it  just  as  efficiently  as  any  private  company  which  had  obtained  a  license 
from  the  Postmaster-General.  Whatever  business  became  practically  a 
monopoly  ought,  in  his  opinion,  to  be  in  the  hands  of  the  State  or  the 
municipality,  and  there  could  be  no  doubt  but  that  the  National  Tel 
Company,  Limited,  practically  secured  such  a  monopoly  by  the  refusal  oi  the 
Postmaster-General  to  grant  any  additional  licences.  The  Corpora 
Glasgow  had  a  very  large  fund,  out  of  which  could  be  advanced 
whatever  was  necessary  for  a  telephone  installation  ;  and  a  licence  u>  the 
municipality  would  have  this  great  ad. .mi  i  e  er  a  licence  to  a  private 
individual  or  company :  that  the  National  Telephone  Company  could  not 
buy  them  up  as  they  had  bought  up  all  the  other  private  companies  and 
individuals  who  were  fortunate  enough  to  obtain  licences.  He 
that  the  granting  of  licences  to  Glasgow  and  other  municipalities  would 
at  once  lead  to  a  considerable  reduction  in  the  charge  for  telephones,  and 
also  to  a  great  increase  in  the  number  of  those  using  them.  If  such 
licences  were  granted,  he  had  no  doubt  but  that  all  the  munici] 
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would  be  found  quite  willing  toco-operate  with  each  other  in  having  their 
exchangesystems  connected  through  the  Post  Office  trunk  line.  No  objection 
could  be  raised  to  the  granting  of  a  licence  to  the  municipality  of  Glasgow  on 
the  grounds  that  it  would  create  a  new  vested  interest  and  increase  the 
difficulty  of  the  Post  Office  taking  the  telephone  system  into  their  own 
hands,  as  the  licence  for  which  the  Corporation  were  applying  could  be 
granted  so  as  to  expire  at  the  same  time  as  the  licence  now  held  by  the 
National  Telephone  Company.  He  did  not  see  any  difficulty  in  the  way 
of  exchanges  belonging  to  the  different  licensees  being  worked  in  the  same 
area.  One  advantage  would  be  that  a  healthy  competition  would  be 
introduced,  the  most  approved  instruments  would  be  used,  the  rate  would 
be  moderate,  the  number  of  subscribers  would  become  very  great,  and  in 
all  probability,  if  there  was  no  interchange  of  messages  betwreen  the 
exchanges,  a  subscriber  could  afford  to  subscribe  to  both.  There  could  be 
no  doubt  but  that  the  huge  capital  and  large  debenture  debt  of  the 
National  Telephone  Company  were  a  great  hindrance  to  the  introduction 
of  a  cheap  telephone  service.  He  looked  upon  the  capital  of  the  National 
Telephone  Company  as  one  of  the  monstrosities  of  the  age. 

Sir  JAMES  ALEXANDER  RUSSELL,  LL.D.,  a  member  of  the  Town 
Council  of  Edinburgh,  who  had  filled  the  office  of  Lord  Provost,  said  that 
during  the  last  13  years  over  £2,000  a  year  had  been  paid  for  telephones 
used  in  the  service  of  the  Corporation.  At  first  the  charge  for  the  use  of 
the  telephone  was  £15  a  year,  and  now  it  was  £10  a  year  for  each  instru- 
ment within  a  half-mile  radius  from  the  exchange,  with  a  supplementary 
charge  of  £2.  10s.  for  each  additional  half-mile.  There  were  1,420 
subscribers  in  Edinburgh  and  Leith  in  a  population  of  340,000.  He  had 
never  met  any  telephone  user  who  was  satisfied  with  the  service.  They 
complained  not  merely  of  delays  at  the  exchange,  but  especially  of 
indistinct  speaking,  and  of  hearing  others  than  those  with  whom  they 
wished  to  speak.  He  believed  that  many  of  these  complaints  would  be 
removed  by  a  twin-wire  service.  This,  together  with  a  more  reasonable 
charge,  would  undoubtedly  lead  to  an  enormously  increased  number  of 
subscribers,  and  would  be  a  great  advautage  to  the  citizens.  The  National 
Telephone  Company  had  a  monopoly  without  the  checks  which  Parliament 
usually  put  upon  monopolies,  and  so  long  as  this  monopoly  continued  the 
community  would  suffer.  Overhead  wires  were  especially  objectionable  in 
such  a  place  as  Edinburgh,  and  although  the  Telephone  Company  paid  con- 
siderable rents  for  leave  to  support  their  wires  on  the  roofs  of  the  houses,  the 
public  would  not  be  satisfied  until  the  wires  were  placed  underground.  The 
Corporation  had  great  objections  to  any  other  body  than  themselves  having 
the  right  to  open  the  streets,  and  if  an  underground  system  were  adopted 
while  the  monopoly  remained  in  the  hands  of  the  National  Telephone 
Company,  the  CorpotatiMn  wnuld  be  forced  either  to  consent  to  the  Com- 
pany obtaining  the  power  of  using  the  streets  or  be  in  the  invidious 
position  of  denying  the  use  of  the  telephone  to  their  fellow-citizens.  The 
Corporation  had  always  cheerfully  consented  to  the  Postmaster-General 
laying  the  telegraph  cables  under  the  streets,  but  they  were  few  in  number, 
and,  consequently,  the  inconvenience  was  trivial  ;  but  the  case  would  be 
quite  different  if  hundreds  of  telephone  wires  had  to  be  put  underground. 
The  Lord  Provost's  Committee  had  resolved  to  recommend  the  Council  to 
apply  for  a  licence  to  set  up  a  municipal  exchange  in  competition  with  that 
of  the  National  Telephone  Company,  as  they  believed  that  the  Corporation 
could  provide  a  cheaper  and  more  efficient  service  ;  they  would  have  no 
other  interest  than  the  good  of  the  citizens  ;  they  could  obtain  capital 
more  cheaply  than  any  commercial  company,  and  they  would  not  require 
to  make  a  profit.  As  the  owners  of  the  water,  gas,  electric  light,  and 
tramway  services,  the  <  torporation  had  obtained  entire  control  of  the  streets, 
and  would  resist  to  the  utmost  any  attempt  to  interfere  with  that  exclusive 
control.  He  greatly  regretted  that  the  Tost  Office  had  delayed  so  long  in 
taking  possession  of  the  trunk  lines ;  but  he  regarded  inter-town  communi- 
cation as  a  minor  feature  of  telephone  service,  its  chief  function  being  to 
provide  communication  between  persons  living  within  the  same  local  area. 
Whilst  he  considered  that  the  telephone  ought  to  be  taken  over  and 
worked  entirely   by  the  Government,  he  admitted  thai    that  alternative 

bicable    ill    the    present    circumstances.      There    were    only 
two  alternatives— either   to   grant  licenses  to  the  Local  Authorities  oi 
•  ■  it   into  the  Government's  own  hands.     The  former  course  was 
m  istent  with  the  Agreement  and  existing  licence  to  the  National 
ay,  but  the  latter  coui  e  appeared  to  be  inconsistenl  with  the  Agree- 
ment.    If    howevei     il     hould    ultimatelj    be   found  desirable  that  the 
Government  should   take  the  whole  service  into  their  own  hands,  there 
would   be  much  less  difficulty  in  arranging  this  with  corporations,  who 

would  have  no  profit  making  intere  I    than   with  privat mpanies,  who 

would  have  to  relinquish  present  and   prospective  gains,     [n  addition  to 

this,  the  Corporation  would  have  no  interest    in  refusing  ssages  ci  ming 

from  exchange  othei  than  their  own,  and  the  telephone  users  had 
expressed  then  willingness,  if  necessary,  to  sacrifice  the  advantage  of  cum 
municating  bj  trunk  lines  lor  a  good  and  efficient  local  lervice,  and  use 
the   telegraph    foi    communicating  with  distant   places,     The  Corporation 

promoted  a  Bill  in  1893  for  leo  ilectrical  power  on  their 

tramways;  and  in  the  ameyeat  the  Edinburgh  Street  Tramways  Com 
panj  had   been   put   undei   obligations  and   resti  to  t  he  use  of 

electricity  foi  motive  powei  at  the  instigation  ot  the  Telephone  Company, 
and  rather  th  he  t  lot  porat  ion  dropped 

theii  electri  al  powei     in  consequei I  the  threatened  opposition  of  the 

Telephoi  -    I  ompany.     In   this  way   the  Ci    i    rati  pered   in 

theii  action  with  regard  bo  the  conduct  of  their  tramway  Bystem,  and  were 

tricted   to  cable  motive  power,    The  Telephone  Company 

I     inburgh   tmpi  ovement    Bill,  and   in   tl I   I  beii 

ighting  I  Oder  in  1  H'.n  1 1 rporation  had  to  ancountet  the  hostility 

1      Telepl Company,  and   were   c pelled   I  i    insert    an  onerous 

i    the    Po 

o    i    bhi   ti  lephone  line     which   put   I  he  I  !oi  porat  ion  undei    I 

ationi   in    the  carrying    ""i    of   their   electric  lighting    powei     and 
i  great  hard  bin  upon  them, 


Bailie    KIXLOCH  ANDERSON,   another   member  of  the   Edinburgh 
( 'm  poration,  concurred  in  the  views  expressed  by  the  previous  witness. 

Mr.  GEORGE  BISSET,  City  Treasurer  of  Aberdeen,  and  Chairman  of 
the  Committee  which  had  charge  of  the  interests  of  the  Council  in 
connection  with  the  telephone  service,  and  principally  of  the  arrangements 
with  the  National  Telephone  Company  for  the  erection  of  their  wires,  said 
the  IWn  Council  paid  annual]}  in  subscriptions  to  that  Company  a  sum 
of  over  £'200.  The  telephone  service  had  been  largely  taken  advantage  of 
in  Aberdeen,  and  at  present  there  were  1,000  subscribers  in  a  population  of 
125,000.  The  telephone  service  in  Aberdeen  was  wholly  inadequate,  or, 
to  use  the  words  of  the  Chairman  of  the  National  Telephone  Company 
before  the  Select  Committee  in  1892,  was  "  monstrously  bad."  The  wires 
were  all  overhead  and  single  wires,  and  in  stormy  weather  they  got 
into  contact,  with  the  result  that  the  communications  became  interrupted 
and  confused,  and  instead  of  the  telephone  being  a  benefit  it  became  a 
nuisance.  During  the  recent  severe  storms,  the  telephone  in  his  office  kept 
ringing  almost  continuously,  and  it  was  impossible  to  make  any  use  of  it. 
There  was  a  great  deficiency  of  district  wires.  If  anyone  wished  to  be 
connected  through  the  exchange  with  another  subscriber,  he  found,  in  the 
busy  part  of  the  day,  half-a-dozen  people  speaking  along  the  same  wire  to 
the  exchange,  and,  in  consequence  of  this,  one  had  to  call  perhaps  half-a- 
dozen  times  before  getting  connected  with  the  right  party.  The  staff  in 
the  exchange  was  also  inadequate,  and  the  service  was  much  more  costly 
than  it  ought  to  be.  They  had  to  pay  £8.  10s.  a  year  for  a  single-wire 
overhead  system,  whereas  reliable  estimates  which  had  been  obtained  by  the 
Corporation  showed  that  the  latest  and  best  system  could  be  laid  down  to 
serve  everyone  within  the  municipal  area  for  a  capital  of  about  £6  per 
user,  whilst  an  annual  charge  of  £5,  or  perhaps  leas,  would  be  sufficient  to 
meet  the  cost  of  the  service.  It  was  hopeless  in  the  present  condition  of 
the  National  Telephone  Company  to  hope  for  a  cheap  or  efficient  service 
from  them  ;  and  the  Town  Council  were  agreeable,  if  the  Government 
desired  to  carry  on  the  telephone  service,  to  afford  every  facility  to  the 
Postmaster-General,  but  the}'  would  not  consent  to  their  property  being 
interfered  with  by  a  private  company  holding  a  monopoly  and  earning 
large  dividends.  If  the  Government  were  not  prepared  to  undertake  the 
work  of  the  telephone  service,  licences  ought  to  be  granted  to  the  various 
municipalities  with  a  view  to  putting  the  public  in  possession  of  a  cheap 
and  efficient  telephone  service.  The  Corporation  of  Aberdeen  would  be 
willing,  if  they  obtained  a  licence,  to  agree  to  the  conditions  of  surrender  to 
the  Postmaster- General  which  are  laid  down  in  the  present  licences 
granted  by  him. 

Sir  JOHN  LENG,  M.P.  for  Dundee,  in  answer  to  Sir  Charles  Cameron, 
said  that  in  1884  they  had  a  company  in  Dundee  whose  charge  was  £20. 
This  was  much  too  high,  and  the  leading  merchants  started  a  competing 
system,  charging  £10.  The  original  oompany  at  once  reduced  its  rates  to 
£5,  and  the  local  company  to  £5s.  10s.  The  original  company,  with  the 
£20  charge,  only  had  about  30  subscribers,  and  the  local  company,  when 
it  started  with  its  £10  charge,  had  about  80.  The  reduction  of  charges 
brought  about  a  large  increase  of  subscribers,  particularly  to  the  local 
company.  When  the  companies  were  amalgamated  the  local  company 
had  600  subscribers,  and  the  ether  about  4C0.  The  local  company,  before 
being  amalgamated,  paid  9  per  cent,  for  the  four  years  they  existed,  and  in 
the  amalgamation  the  shareholders  got  their  capital  back,  with  40  per 
cent,  bonus.  There  were  no  complaints  »>f  the  competing  systems.  The 
people  were  glad,  and  hoped  it  would  continue.  The  increase  of  the 
charge  from  £5  to  £10  caused  a  great  many  small  traders  and  others  to 
give  up  the  telephones  ;  but  since  then  the  number  of  subscribers  had 
increased  to  almost  what  it  was  at  the  amalgamation.  There  were  no 
strong  complaints  as  to  the  service  presently  given  in  Dundee:  but  the 
service  was  very  defective,  being  the  single-wire  system. 

The  CHAIRMAN  said  the  Company  were  greatly  extending  their  twin- 
wire  system. 

Sir  JOHN  LENG  said  it  was  most  important  that  they  should  be 
extended  in  the  city. 

The  CHAIRMAN:  If  the  Corporation  of  Dundee  got  a  licence  they 
would  lie  confined  to  the  municipal  area. 

Sir  JOHN  LENG  said  he  thought  all  the  municipalities  would  con- 
federate, and  then  the  Government  would  probably  place  the  trunk  wires 
under  such  arrangements  that  the  service-  in  the  localities  would  be  such 
as  the  private  companies  give.  There  would  be  difficulties  as  to  the  places 
between  municipal  boundaries,  but  he  thought  il  would  be  in  the  interest 
of  the  Telephone  Company  to  come  to  the  municipalities.  The  inhabitants 
of  Dundee  were  strongly  in  favour  of  municipalisation  of  the  telephone 
\  -i em.  and  he  Baw  no  reason  why  at  rangements  should  not  be  made  with 
i he  l 'us i  Office  for  the  working  oi  the  telephones  in  large  towns  and  cities 

without   del  i  in  lent    to  it   as  a  na  I  icii.i '  i  n    titution. 

The  i  ' mil  lee  ad  join  nc  I  until  lo  da  ,     l-'i  idaj  .    Ipril  5th, 


Electric  Lighting  in  Vienna.  According  to  the  report  of 
the  Austrian  Allgemeine  Electrioitiita  Gesellsohaft  of  Vienna, 
for  L894,  current  was  being  Bupplied,  :ii  the  commencement  of 
this  year,  to  an  equivalent  of  56,818  lamps  (including  2,098 
arc  lamps),  M  oompared  with  14,193  lumps  a  your  ago,  the 
number  of  ouBtomers  on  the  books  being  1,058,  an  increase  of 
269  on  the  year.  Electrical  energy  was  also  being  supplied  to 
116  eleotromotora,  this  being  an  increase  of  59  during  1894. 
The  total  length  of  the  I  ompany's  mains  now  extends  to  17] 
kilometres,  10  kilometres  Of  new  mains  having  been  laid 
during  the  year.      The   net    profit    For   the  year  amounts  to 

£24,552,  winch  admits  of  a  dividend  of    1 'J  llorins  |ief  share. 
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CORRESPONDENCE. 


EARTHENWARE  INSULATORS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  The  articles  and  correspondence  in  your  recent  issues 
respecting  the  use  of  salt-glazed  earthenware,  glass,  stonoware, 
and  porcelain  for  insulating  high  tension  conductors  have 
greatly  interested  us,  for  we  are  the  largest  makers  of  porce- 
lain for  electric  purposes.  Important  systems  of  bare  copper 
conduits  insulated  by  our  porcelain  are  now  working  satisfac- 
torily uuder  very  high  voltage,  aud  we  have  never  heard  of 
one  instauce  of  electrolysis. 

The  question,  "  What  is  porcelain  ?  "  his  arisen.  All  porcelain 
may  bear  the  generic  term  of  "earthenware,"  but  all  earthen- 
ware is  not  porcelain.  Porcelain  is  a  non-porous  vitreous  body 
coutaining  other  ingredients  than  earthenware.  Earthenware, 
as  it  is  commonly  understood,  is  porous,  and  is  not  vitreous. 
The  vitreousness  of  porcelain  is  obtained  by  the  fusion  and 
chemical  combination  of  silica,  alumina,  and  some  anhydrous 
salt  of  an  alkali,  at  an  extremely  high  temperature.  The 
great  heat  (practically  the  melting  point  of  the  material) 
at  which  porcelain  is  fired,  when  the  component  parts 
are  properly  proportioned,  combines  them  and  renders  the 
ware  perfectly  homogeneous  and  impervious  to  the  passage 
of  an  electric  current ;  thus  it  is  not  possible  to  decom- 
pose it.  It  is  undoubtedly  the  best  insulating  material 
known,  and  has  long  since  superseded  glass.  The  latter 
has  the  great  disadvantage  of  being  hygroscopic,  whereas  our 
porcelain  is  not  so.  It  can  be  used  unglazed,  and  will  act 
equally  well  as  au  insulator,  although  for  the  sake  of  cleanli- 
ness it  is  usually  glazed.  Many  of  the  "  ginger-beer  bottle 
materials,"  sometimes  called  stoneware,  depend  on  a  salt  or 
other  glaze  for  insulation  ;  chips  or  faults  in  the  glazing,  which 
are  inevitable,  render  them  useless,  and  it  is  obvious  how 
dangerous  it  is  to  depend  on  this  unreliable  covering  for  the 
insulation  of  high-tension  conductors. 

Your  remarks  in  your  number  of  March  8th,  contrasting  the 
insulation  of  a  telegraph  with  that  of  an  electric  light  circuit, 
are  quite  true,  and,  as  you  say  later  on,  there  is  no  cause  for 
alarm  about  the  use  of  porcelain  switches  and  other  fittings. 
But  the  proportion  of  porcelain  switches,  fuse-blocks  and  other 
fittings  in  use  is  very  small  indeed.  Almost  all  are  made,  for 
the  sake  of  cheapness,  of  porous  earthenware,  depending  upon 
a  necessarily  imperfect  coating  of  glaze  for  whatever  resistance 
it  may  possess.  Some  which  we  have  examined  are  so  porous 
as  to  absorb  quite  10  per  cent,  of  their  weight  of  water  in  a 
short  time.  By  far  the  greater  number  of  the  so-called  china 
fittings  in  use  are  made  of  material  which  no  telegraph 
eugineer  would  think  of  usiug  for  his  low  tension  circuits. — 
Yours,  ic,  Bullere  (Limited). 

Hanley,  March  29,  1895. 


THE  USE  OF  "RECTIFIERS"  IN  CARDIFF. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir:  I  am  afraid  that  it  will  require  a  very  much  stronger 
argument  than  your  correspondent,  Mr.  E.  Trice,  is  able  to 
produce,  to  make  me  alter  my  judgment  as  to  the  advisability 
of  using  "  rectifiers  "  under  the  conditions  ruling  in  Cardiff. 
Whatever  results  may  have  been  obtained  at  Portsmouth,  here 
they  are  expensive  and  dangerous.  The  conditions  at  Ports- 
mouth, however,  are,  I  believe,  quite  different  from  those  that 
rule  here.  At  Portsmouth,  I  understand,  the  rectifiers  are  in 
the  same  building  with  the  dynamos  ;  here  they  are  about  a 
mile  from  the  dynamos.  I  presume  I  need  hardly  point  out 
that  the  difference  in  the  conditions  makes  a  great  difference 
in  the  chances  of  successful  working. 

May  I  ask,  however,  whether  at  Portsmouth  they  have  ever 
had  the  40  arc  lamps,  fed  by  one  rectifier,  extinguished 
together  for  say  lOmin.  to  15min. I  That  has  been  our 
experience  in  Cardiff  only  as  late  as  last  evening,  29th 
inst.,  and  the  occurrence  is  one  of  a  series  of  such  occurrences 
that  have  taken  place  at  irregular  intervals  since  the  lamps 
were  first  started. — Yours,  &c,  Sydney  F.  W.vlkkii. 

Cardiff  Electrical  Works,  Cardiff. 


LEGAL   INTELLIGENCE. 


Lewis  v.  the  London  Electric  Supply  Corporation  (Limited). 

This  action  was  heard  on  Wednesday  before  Mr.  Justice  Charles  and  a 
Common  Jury  in  the  Queen's  Bench  Division.  It  was  brought  by  Mr. 
Henry  P.  \V.  Lewis,  an  electrical  engineer,  against  the  Corpoi 
rei  er  £34.  12s.,  arrears  of  salary  alleged  to  l>e  due  ;  and  plaintiff  further 
claimed  damages  for  alleged  wrongful  dismissal.  The  statement  of  defence 
traversed  the  who! the  allegations  of  the  statement  of  claim. 

Mr.  LAWS!  IN  WALTON,  in  opening  the  plaintiff',  ca  s,  laid  that  his 
client  was  an  electrical  engineer.  In  December,  1892,  he  was  engaged  by 
the  defendant  Corporation  in  the  responsible  and  important  position  of 
general  manager.  At  the  time  it  was  necessary,  owing  to  critical  financial 
position  of  the  Corporation,  that  they  should  retain  the  services  of,  a 
man  of  exceptional  ability  and  qualifications.  Mr.  Lewis  was  invited  too 
services, aud  he  accepted  the  position,  it  being  arranged  that  his  salary  should 
be  £600  a  year,  or  i'50  per  month.  The  engagement  commenced  in  I  lecem- 
ber,  1892,  and  continued  throughout  1893,  and  right  down  to  July,  1894, 
when  the  financial  misfortunes  which  bad  been  dogging  the  steps  of  the 
defendants  overtook  them.  The  debentures  were  in  Lord  Wantage's 
hands,  and  upon  his  application  a  Receiver  was  appointed,  who  in  July 
last  took  possession  of  the  works  and  assets.  Lord  Wantage  came  to  the 
conclusion  that  it  would  be  necessary  for  him  to  reduce  the  staff,  and 
amongst  those  he  decided  to  get  rid  of  was  the  plaintiff,  and  aecordingly 
he  was  informed  that  his  services  would  be  no  longer  required.  Lord 
Wantage  had  offered  the  plaintiff  £150,  being  three  months'  salary  in  lieu 
of  notice,  but  the  plaintiff  felt  that  he  could  not  accept  it,  as  he  thought 
that  his  remedy  was  against  the  Corporation.  The  question  for  the  jury 
was  what  notice  was  a  person  in  the  position  of  the  plaintiff  entitled  to 
receive. 

Mr.  JAMES  STAATS  FORBES,  Chairman  of  the  Corporation,  gave 
evidence  as  to  engaging  the  plaintiff  as  general  manager  in  December, 
1892.  At  the  date  of  the  engagement  no  notice  for  terminating  it  was 
stipulated  for.  The  position  Mr.  Lewis  had  lost  was  difficult  to  obtain, 
aud  some  time  might  elapse  before  he  would  secure  another  such  appoint- 
ment. 

Mr.  BANKES,  for  the  Corporation,  intimated  that  he  should  call  no 
witnesses. 

His  LORDSHIP  having  summed  up,  the  jury  found  that  the  plaintiff 
was  entitled  to  six  months'  notice  to  terminate  his  engagement,  and 
returned  a  verdict  in  his  favour  for  £3C0,  in  addition  to  £34.  12s.  for 
the  arrears  of  salary. 

Judgment  was  therefore  entered  for  the  plaintiff  for  i'334.  12s..  with 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  under  the  above  heading  must  reach  the  Office 
not  later  than  first  post  Tliursday  morning.  New  Catalogues, 
Frice  Lists,  and  similar  matter  should  be  sent  early  in  the  week.] 

Tenders  Invited. — The  President  of  the  Rangoon  municipality 
will  receive,  not  later  than  November  4th  next,  tenders  for  the 
lighting  of  Rangoon  by  electricity.  Tenders  have  to  be  sent  in  to 
the  Municipal  Committee  of  the  Rangoon  municipality,  Rangoon, 
India. 

The  Directors  of  the  Lancashire  and  Yorkshire  Kail- 
way  invite  tenders  for  the  supply  of  the  Company's  ordinary 
requirements  for  the  period  of  12  months  ending  April  30,  1896. 
Tenders  must  be  sent  in  to  Mr.  C.  W.  Bayley,  secretary,  Hunt's 
Bank,  Manchester,  not  later  than  10  a.m.  on  Monday,  April  8th. 

The  (ias  and  Electric  Lighting  Committee  of  the  Cor- 
poration of  Leicester  invite  tenders  for  the  supply  of  about  6,000 
yards  of  high  and  low-tension  cable.  Tenders  to  Alderman 
Lennard,  chairman  of  the  Committee,  not  later  than  11  a.m.  on 
April  6th. 

The  Belgian  Posts  and  Telegraphs  Department.  Brus- 
sels, invites  tenders  until  the  10th  inst.  for  the  supply  of  a 
quantity  of  insulators,  porous  pots,  galvanised  iron  wire,  &c. 

The   Royal  Portuguese   Railways   Company,  of   Santa 

Apolonia,  Lisbon,  is  inviting  tenders  until  the  18th  inst.  for  the 
supply  of  500  galvanised  iron  insulator  supports,  and  a  similar 
quantity  of  porcelain  insulators. 

The  Corporation  of  South  Shields  invite  tenders  for  a 

10-ton  hand-power  overhead  travelling  crane  for  the  electricity 
works.     Tenders  to  bo  in  by  the  22nd  inst. 

Tenders  Received. — The  Llanelly  Urban  District  Council  have 
received  a  number  of  tenders,  ranging  from  £6,000  up  to  £10,000, 
for  the  proposed  lighting  of  the  town  by  electricity.  The  tenders 
have  been  referred  to. 

Business  Change.  Notice  is  given  that  the  business  of  the 
Wray  Electrical  Engineering  Company,  ofSoho  Works,  Thornton- 
road,  Bradford,  has  been  taken  over  by  the  Ph. mix  Dynamo 
Manufacturing  Company,  who  will  complete  all  existing  contacts, 
pay  and  receive  all  debts,  and  carry  00  the  business  at  the  new  and 
enlarged  works  at  Hubert-street,  Leeds-road,  Bradford,  Mr. 
Rankin  Kennedy  is  manager  of  the  new  company. 
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Vai  ant  A  ppointments.  —The  Asylums  Committee  of  the  London 
County  Asylum,  at  Claybury  (Essex),  require  a  working  foreman 
engineer  to  take  charge,  under  the  Asylums  engineer,  at  a  salary  of 
£156  per  annum,  with  house,  coals  and  gas.  Some  further  par- 
ticulars are  given  in  our  advertisement  columns,  and  the  applica- 
tions must  be  sent  in  not  later  than  9  a.m.  on  Monday,  April  22nd, 
to  Mr.  R.  VV.  Partridge,  Clerk  to  the  Asylums  Committee,  21, 
Whitehall-place,  London,  S.W. 

The  Governors  of  the  South- West  London  Polytechnic, 

Manresa-road,  S.W.,  invite  applications  for  the  appointment  of 
Head  Master  of  the  department  of  Mechanical  Engineering,  at  a 
salary  of  £250  per  annum.  Some  further  information  is  given  in  our 
advertisement  columns,  and  applications  must  be  made  not  later 
than  the  29th  inst. 

Agencies. — Messrs.  Lea,  Sons  and  Co.,  of  Shrewsbury,  have 
appointed  Messrs.  Francis  and  Spilsburg,  of  20,  Pucklersbury, 
London,  E.C.,  as  their  agents  for  London  and  the  Southern 
districts  of  England,  and  for  Ireland. 

The  National  Electric  Engineering  Company  (Limited), 

of  2,  Holborn-place,  LondoD,  W.C.,  have  been  appointed  sole 
agents  for  London  and  district  for  the  "  Demon  "  gas  engine. 

Personal. — Mr.  A.  A.  King,  who  has  been  for  some  time  past 
with  Messrs.  Poole  and  White  (Limited),  has  been  appointed 
representative  in  the  northern  provinces  for  Messrs.  B.  Verity 
and  Sons. 

Mr.  Arthur  F.  Guy,  who  has  for  some  time  acted  for 

the  Boudreaux  Dynamo  Brush  Company  in  this  country,  has  been 
selected  by  Mr.  W.  H.  Preece  as  clerk  of  the  works  for  the  electric 
lighting  plant  now  being  put  dowu  at  the  head  po3t  office  at 
Manchester. 

Dissolutions  of  Partnership. — The  firm  of  Crozier,  Mills  and 
Co.,  of  58,  Collingwood-street,  Newcastle-upon-Tyne,  electrical  and 
engineering  merchants  and  agents,  has  been  dissolved.  The  firm  is 
continued  by  Messrs.  E.  J.  Crozier  and  W.  J.  Stephens,  who  will 
discharge  all  liabilities. 

In  reference   to  the  Note  in  our  last  issue,   dealing 

with  the  dissolution  of  partnership  between  Messrs.  Sotheby 
and  Ridout,  we  are  asked  to  mention  that  the  business  will  be 
continued  by  Mr.  Ridout  and  others,  under  tho  style  of  Ridout 
and  Co. 

The  partnership  of  Messrs.  Newton  and  Co.,  electrical 

and  optical  instrument  makers,  of  .'1,  Fleet-street,  London,  E.C.,  has 
been  dissolved.     Mr.  H.  C.  Newton  continues  ihe  business. 

The  partnership  of  Turner  and  Trille,  electiical   and 

mechanical  engineers,  Marathon  Works,  Don-street,  St.  Helier, 
Jersey,  has  been  dissolved,  the  assets  and  liabilities  and  goodwill 
of  the  business  being  taken  over  by  Mr.  S.  M.  S.  Turner. 

Bankiu tti'IEs. — A  receiving  order  has  been  made  against  Edgar 
Heyworth  Berry,  trading  as  E.  H.  Berry  and  Pope,  electrical 
engineers  and  contractors,  of  22,  St.  Matthew's-street,  and  St. 
James's  Hall,  Burnley,  Lanes. 

The  dischargo  in  bankruptcy  of  W.  D.  Goocli,  electrical 

engineer,  of  2,  Willes-road,  Kentish  Town,  London,  N.W.,  has 
been  suspended  for  three  years. 

A  receiving  order  has  been  made  against  George  Wade 

Share,  trading  as  G.  \V.  Share  and  Co.,  at  72,  King  William  street, 
London,  B.C.,  in  telegraph  and  telephone  wire.  The  first  meeting 
of  the  creditors  takes  place  at  11  a.m.  this  day  (Friday),  and  the 
public  examination  at  1 1 :30  a.m.  on  tho  30th  inst.,  at  Bankruptcy- 
buildings,  Carey-street,  London,  W.C. 

A  meeting  of  tho  creditors  "f  Samuel  Elliott  was  held 

last  week.  Tho  debtor  attributes  his  failure  to  losses  and  expenses 
incurred  in  exploiting  patents,  and  heavy  law  costs,     [t  is  expecte  1 

thai  the  total  indebtedness  will  reach  about  £80,000.  The  debtor's 
business  of  i  >inery  and  moulding  manufacture  at  Nowbury  was 
Btated  to  1»  old  eatablii  lied  and  very  valuable,  and  it  is  expected 
ih.it  a  company  will  lie  formed  for  taking  over  the  bueino  n  i 
going  concern,  with  a  viow  to  the  benefil  of  the  creditors.  Mr.  II. 
W.  Bayne,  of  L01,  Leadenhall-street,  London,  E.C.,  was  appointed 
i  mi   i f  I  lie  estate,  wiili  a  cumini It ee  of  inspect  LOl I . 

Iii  the  statement   of  affair?  in  the   failure  of   Walter 

Andreae  and  Co.,  electiv  >i  engineers,  132,  Earlingham-road, 
Fulham,  and  62,  Vauxhall  Bridge-road,  the  chiel  creditors  are 
members  of  the  Andreae  family. 

George   Frederics    R       i       i    tinsl    whom  areceiving 

ordei   was  made  on  the  4th  ult.,  has  submitl  howing 

his  liabilities  to  l"-  £27,983,  ol  which  £19,800  are  unsecured,  n it  li 
assets  £312,  debts  to  the  amount  •!  £7,241   being  returned  as  bad. 

The  debtor  is  i  ti  [i  gi  iph  i  n   ini  i  r  and   g<  n<  ral  n  riant,  dealing 

in  hardwar ds.     He  states  thai    he  commenced  bu  in 

5,  Great  Winchestei  Btreet,  E.G.,  in  L876,  with  £5,000  capital, 
In  own  money.  He  attributes  ins  insolvency  to  liability  on 
accommodation  bills  for  whioh,  he  tati  i,  he  recoivcd  no  considers 
tiun  |  to  I1      ""  trading  in  law  costs,  bad  debts, 


and  depreciation  in  the  value  of  securities  in  the  hands  of  creditors 
treated  as  partly  secured.  He  admits  that  he  became  aware  of  his 
insolvency  so  far  back  as  18SS,  and  the  whole  of  his  delti  appear 
to  have  been  contracted  since  that  year.  Mr.  C.  W.  Moiter  is 
trustee  of  the  estate,  with  a  committee  of  inspection. 

Liquidations. — It  has  been  resolved  that  the  firm  of  Hughes, 
Sutton  and  Digby  (Limited),  electrical  and  mechanic  il  engin  K  rs, 
be  wound  up  voluntarily.  Mr.  E.  J.  Townsend,  of  157,  Ftn- 
church,  London,  E.C.,  is  liquidator. 

A  meeting  will  be  held  at  the  Royal  Hotel,  Duke- 
street,  Kilmarnock,  on  the  29th  inst.,  at  12  o'clock,  to  receive  an 
account  of  the  winding  up  of  McCulloch,  Sons  and  Kennedy 
(Limited),  electrical  and  mechanical  engineers. 

Mr.  Frank  Drury,  of  11,  C/ueen  Victoria-street,  London, 

EC,  has  been  appointed  in  the  voluntary  liquidation  of  D.  W. 
Forbes  and  Co.  (Limited),  electrical  and  mechanical  engineers. 
Claims  have  to  be  sent  in  to  Mr.  Drury  by  April  27th. 

Axlgemeine  Electricitats  Gesellxchakt  (Berlin). — A  general 
meeting  of  this  Company  is  to  be  held  on  the  30th  inst.,  when  the 
question  of  a  large  increase  in  the  capital  of  the  Company  is  to  bo 
considered.  The  additional  capital  is  required  for  the  purchase  of 
land  on  which  to  erect  large  new  engineering  works. 

Lehmann  Bros. — This  is  the  new  style  of  the  old  firm  of  Mr. 
T.  Lehmann,  of  38,  Hampshire-street,  Torriano-avenue,  London, 
N.W.,  who  is  well  known  as  themakerof  the  "  British  Association  " 
Stmdard  Screw  Thread  in  taps,  screw-plates,  screws,  electrical 
accessories,  &c.  Mr.  Lehmann  has  transferred  the  business  to  his 
sons,  both  of  whom  have  been  in  the  business  for  some  years  past. 
The  new  firm  ask  for  the  continuance  of  the  orders  from  the  trade 
which  have  bsen  enjoyed  for  so  many  years  by  the  old  firm. 

Aluminium.  —  Mr.  Carl  Opptrmann,  of  2,  Wynyatt-street, 
Clerkenwell,  London,  E.C.,  sends  us  his  litest  price  list  of 
aluminium,  which  he  keeps  in  stock  in  pure  ingots  for  casting 
purposes  ;  in  alloyed  ingots  containing  from  3  to  5  per  cent,  of 
copper  ;  in  pure  sheets,  hard  or  soft,  in  various  thicknesses  ;  in 
pure  rods  up  to  10ft.  in  length  ;  in  pure  wire,  in  coils  from  No.  S 
to  No.  24  ;  and  in  pure  tubes  from  |in.  to  2in.  diameter.  Mr. 
Oppermann  manufactures  a  number  of  articles  in  aluminium. 
Accompanying  the  price  list  is  some  useful  information  regarding 
the  manufacture  of  this  metal. 

Cookin'i:  by  Electricity. — An  illustrated  interview  with  Miss 
Fairclough,  who  is  well  known  in  connection  with  electric  cooking 
apparatus,  appears  in  the  Young  Woman  for  April. 

Catalogues. — We  have  received  a  couple  of  catalogues  and  prico 
lists  from  Mr.  G.  Straus,  relating  to  apparatus  and  accessories  for 
telegraphs,  telephones,  and  lightning  conductors.  These  catalogues 
are  well  illustrated,  and  the  contents  are  conveniently  arranged. 


Arlechon  and  Frizinoton. — The  report  of  Mr.  .1.  S.  Brodie, 
of  Whitehaven,  on  the  proposed  lighting  of  this  district  by  elec- 
tricity, was  before  tho  last  meeting  of  the  Urban  District  Council. 
Estimates  for  three  separate  schemes  had  been  prepared  ;  one 
proposed  to  use  the  water  power  at  the  Cogra  reservoir  by  means 
of  a  9in.  main  ;  a  sec  ind,  to  tap  the  same  source  with  a  12m.  main, 
and  the  third  for  the  erection  of  a  steam-power  station  at  Steel 
Bank  equal  to  tho  supply  of  all  the  public  lighting,  and  500  16-C.p. 
lamps  for  private  consumers.  The  electric  light,  if  used,  will 
supplant  the  oil  lamps  now  in  use.  The  scheme  is  to  be  discussed 
at  the  next  meeting  of  the  Council. 

Vihi.ns  Permanent  Km  striax  Exhibition.-  The  Department 
of  Science  and  Art  has  received  through  the  Foreign  Office  a  copy 
of  a  note  from  our  Consul  at  the  Pirseus,  relating  to  a  permanent 
industrial  exhibition  which  has  been  organised  by  the  "  S 
I'.iute. ihnique  "  at  Athens,  to  be  officially  opened  on  April  28th, 
This  exhibition,  although  intended  only  for  native  products,  will 
In-  acce  Bible  to  foreign  exhibitors  of  such  articles  as  may  assist    ill 

tin-  development  of  Grecian  industries.  All  expenses  connected 
with  the  exhibits  will,  howevor,  line  to  be  paid  by  exhibitors,  who 
will,  moreover,  have  to  pay  a  tax  of  two  drachmae  lor  each  article 
worth  100  draelini.e.  \rtides  worth  mule  will  lie  charged  half  a 
drachma  per  100  in  addition.  The  Committee  of  the  Exhibition 
undertakes  to  sell  the  exhibits  at  a  commission  of  6  per  cut.     Tha 

exhibition  will    be  open   each   year   from    Mulch    loth  to  Julj    L2lll, 

and  from  September  27th  to  January  27th. 

Bangor,      V.I    the    i itin  \    ol    tl  -    Ban  ;oi    Ci  j    Council    <>n 

\\  ednesday,  the  reporl  prepared  on  the  gas  undet  taking,  by  Mr.  T. 
Newbiggin  ;,  0  E.,  was  discui  Bed.  Imong  othei  things,  it  advist  a 
the  scouring  ol  additional  land  for  the  construction  ol  a  tans  and 
gasholder,     Mi.  Newbigg n  iders  thai  the  circumstance  thai 

il i     i  ii  supporting  was  not  .due  so  much  to  the 

deficit  noii  ■•  in  the  conduol  ol  the  works  aa  in  Ihe  large  capital  on 
which  interest  and  sinking  fund  haa  to  be  provided,  lie  has  nd 
faith  in  the  electric  light  as  a  substil  ute  Forgaa  in  n  small  town  likaj 
Bangoi  uid  i  lie  i  lounoil  would,  therefore,  be  well  adviaed  to  makd 
i  of  their  own  gas  undertaking.     In  the.  course  of  the  disJ 
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cussion  which  followed,  Mr.  Richard  Pavies  said  there  was  reason 
to  believe  that  Mr.  Newbigging  had  been  influenced  in  the  prepara- 
tion of  his  report.  He  had  evidently  received  information  from 
the  gas  manager.  An  amendment  against  the  adoption  of  the 
report,  and  of  certain  recommendations  of  the  Water  and  (las 
Committee  baaed  upon  it,  was  ultimately  carried  by  a  large 
majority.  The  Water  and  Gas  Committee  reported  that  they  had 
had  an  interview  with  Mr.  Dace,  electrical  engineer,  whose  oiler 
was  accepted  to  furnish  a  full  report  as  to  the  means  and  cost  of 
an  installation  of  electric  light  plant  suitable  for  Bangor.  A 
suggestion  had  also  been  made  to  construct  an  electric  tramway 
from  the  town  clock  to  the  proposed  pier  at  Garth.  A  proposal 
was  adopted  authorising  the  Council  to  engage  the  services  of  a 
consulting  engineer  as  soon  as  tbey  received  Mr.  Duce's  report. 

Belfast. — At  the  last  meeting  of  the  Corporation,  Mr.  Alderman 
Pirrie  moved  the  adoption  of  the  report  of  the  Electric  Light  Com- 
mittee, and  stated  that  they  had  4,200  lamps  actually  on  supply, 
and  applications  for  an  additional  1,100  were  under  consideration. 
The  average  total  cost  of  their  weekly  supply  was  about  £26.  10s., 
and  the  income  about  £27.  I03.     The  report  was  adopted. 

Bolton. — In  his  report  to  the  Gas  Committee,  Mr.  Rider,  the 
borough  electrical  engineer,  recommends  an  extension  of  the 
electric  lighting  area,  and  the  purchase  of  a  new  300-H  P.  Willans 
engine  and  a  180-kilowatt  alternator.  The  proposed  extensions 
will  necessitate  nearly  3h  miles  of  additional  mains. 

Bray. — Severe  comment  was  made  at  the  last  meeting  of  the 
Township  Board  at  the  persistent  opposition  of  the  Railway  Com- 
pany to  the  proposal  included  in  the  Bray  Improvement  Bill.  This 
opposition  has  been  unsuccessful,  and  the  Bill  has,  it  is  said,  passed 
in  its  entirety. 

Bristol. — The  accounts,  which  have  just  been  issued,  of  the 
working  of  the  Bristol  electric  lighting  scheme  for  1894,  show  that 
the  capital  expenditure  during  the  past  year  amounted  to  £32,200, 
bringing  up  the  total  capital  expenditure  to  the  end  of  the  year  to 
£82,186.  The  total  maintenance  and  working  expenditure  for  the 
year  has  been  £6,168,  and  the  credit  £6,024,  the  amount  carried 
to  net  revenue  account  being  £4,506. 

Burglary. — The  publishing  offices  of  The  Electrician  were 
broken  into  on  Sunday  night  last,  and  although  little  damage  was 
done,  some  remittances  from  our  clients  may  be  missing.  If 
any  remittance  has  not  been  officially  acknowledged,  the  senders 
will  oblige  by  communicating  with  the  Publisher. 

Calcutta. — Messrs.  Kilburn  and  Co.,  agents  for  the  Indian 
General  Steam  Navigation  Company,  at  Calcutta,  have,  owing  to 
several  serious  fires  which  have  broken  out  on  board  some  of  the 
jute-laden  flats  in  their  occupation,  decided  to  disuse  oil  lamps,  and 
have  put  down  a  considerable  electric  lighting  plant  to  facilitate 
loading  and  unloading  at  night.  At  a  recent  trial  the  effect  of  the 
light  and  the  running  of  the  plant  proved  most  successful. 

Chelsea  (London,  S.W.). — The  Works  Committee  of  the  Vestry 
has  received  from  the  Surveyor  a  lengthy  report  on  the  lighting  of 
the  parish  by  electricity.  The  Committee  are  discussing  the  report, 
and  will  bring  the  matter  before  an  early  meeting  of  the  Vestry. 
Offers  have  been  received  from  the  Chelsea  Electricity  Supply 
Company,  and  from  the  London  Electric  Supply  Corporation, 
to  supply  current  to  the  public  lamps  at  the  following  rates  : — £30 
per  annum  per  lamp  for  current  for  15-ampere  arc  lamps,  £25  for 
12&-ampere  lamps,  and  £20  for  10-ampere  lamps,  with  £6  per 
annum  per  lamp  for  maintenance.  An  incandescent  gas  company 
have  been  asked  to  tender  for  the  lighting  of  the  public  lamps,  but 
decline  to  make  any  offer  in  regard  to  maintenance.  The  Surveyor 
to  the  Vestry  points  out  that  the  question  of  maintenance  in  regard 
to  incandescent  gas  burners  is  of  vital  importance. 

Cheltenham. — Mr.  Alderman  Nornnn  hopes  to  be  able  next 
week  to  invite  the  members  of  the  Corporation  to  inspect  the 
machinery  at  the  electric  lighting  station,  and  within  a  month  to 
give  the  public  an  opportunity  of  viewing  the  works.  A  handsome 
electrolier  has  been  presented  to  the  public  library  by  Biron  de 
Ferriers. 

The  Church  House. — At  the  monthly  meeting  of  the  <  'ouncil  of 
the  Corporation  of  the  Church  House,  are  port  was  presented  by 
the  Site  and  Works  Committee  respecting  the  arrangement  of  the 
electric  lights  in  the  Great  Hall  block  now  building,  and  the 
progress  of  which  is  considerably  advanced.  A  large  number  of 
lights  will  ultimately  be  used  to  illuminate  the  building.  The 
Committee's  report  was  adopted. 

Cork. — The  relations  between  the  Corporation  and  the  local  Gas 
Company  are  strained,  and,  unless  the  company  are  prepared  to 
meet  in  a  courteous  spirit  the  suggestions  made  by  llie  Corpora- 
tion, the  Chairman  considers  that  it  will  be  their  plain  duty  to 
listen  to  overtures  made  by  electric  lighting  companies.  He 
announced  at  the  last  meeting  that  a  letter  had  been  received  from 
Messrs.  B.  and  G.  Graham,  of  Glasgow,  which  it  may  be  necessary 
to  put  before  the  Council  for  their  consideration.  Already  many 
of  the  factories,  mills  and  works  in  Cork  and  the  neighbourhood 
are  lighted  electrically. 


Dovee.  —The  progress  towards  completion  of  tho  electric  lighting 
works  is  now  so  far  advanced  that  it  has  been  decided  by  the 
Town  Council  to  request  the  Board  of  Trade  to  send  an  inspector 
to  make  the  usual  inspection  prior  to  the  formal  opening. 

Ealing.   -Last  week   the   Local    Government    Board    held  an 

inquiry  into  tho  application  of  the  District  Council  for  sanction  to 
borrow  an  additional  17,01)0  for  electric  lighting  purposes.  The 
money  is  required  to  discharge  liabilities  which  had  arisen  in 
consequence  of  the  very  general  adoption  of  the  light. 

Ecci.ks.-  The  minutes  of  the  Electric  Lighting  Committee,  which 
were  discussed  at  the  last  meeting  of  tho  Town  Council,  included 
a  resolution  which  had  been  carried,  appointing  Mr.  S.  B.  <  'liivhugli 
as  electrical  engineer  to  the  Corporation,  for  tho  purpose  of  the 
preparation  of  a  detailed  scheme  for  electric  lighting,  to  prepare 
the  necessary  plant,  specifications,  and  estimates  of  cost.  Mr. 
Clirehugh  has  accepted  the  appointment  on  the  terms  arranged. 
The  Committee  further  proposed  to  make  visits  to  Manchester, 
Wolverhampton,  St.  Pancras,  and  other  stations,  with  a  view  to 
the  acquisition  of  information  regarding  the  working  of  these 
undertakings,  but  an  amendment  was  carried  that  only  Manchester 
and  Wolverhampton  should  be  visited  ;  otherwise  the  Committee's 
recommendations  were  agreed  to. 

Electric  Launches  at  the  Boat  Race. — As  usual  at  the 
Oxford  and  Cambridge  boat  race,  the  electric  launch  was  in  evidence, 
and  the  Battery  and  Motor  Company,  whoso  primary  battery 
launch,  the  "Velvoca,"  we  have  previously  referred  to,  inform  us  that 
the  launch  was  chartered  for  the  first  time  this  season.  The 
Company  state  that — "The  boat  had  not  been  under  cover,  out  of 
the  water,  or  her  battery  removed,  or  in  anyway  handled  since  she 
was  launched  last  spring.  The  same  set  of  zincs  is  in  use  that  we 
had  in  during  the  closing  part  of  last  season  ;  they  have  remained 
in  the  batteries,  and  have  not  been  re-amalgamated  or  handled  in 
any  way.  At  the  beginning  of  the  winter  the  boat  was  simply 
moored  beside  our  landing  stage,  and  remained  there  till  required 
for  use  this  spring,  when  she  was  cleaned  up,  charged,  and  at  once 
taken  out.  Those  who  are  acquainted  with  the  amount  of  work 
that  is  necessary  to  be  done  to  a  storage  launch  will  from  this 
statement  appreciate  some  of  the  advantages  of  our  system." 

Fire. — A  destructive  fire  broke  out  on  Tuesday  morning  at 
Cuba-street,  Mtllwall,  London,  E.C.,  upon  the  premises  of  Messrs. 
•  I.  G.  Statter  and  Co.  A  large  building,  112ft.  long  and  60ft.  wide, 
used  as  workshops  and  stables,  was  completely  destroyed.  The 
cause  of  the  fire  is  unknown. 

Hampstead  (London,  N.W.). — The  Electric  Lighting  Committee 
of  the  Vestry,  at  the  last  meeting,  presented  two  recommendations 
on  the  subject  of  lighting  by  electricity  the  High-road,  Kilburn, 
and  it  was  finally  resolved  to  inform  the  District  Council  that  the 
Lighting  Committee's  estimate  of  the  cost  of  necessary  mains, 
lamp  standards,  and  fittings  for  24  arc  lamps  was  £1,460,  and  that 
tho  cost  of  working  and  maintaining  was  £41  per  lamp  per  annum, 
and  ask  the  Willesdon  Council's  contribution  of  one-half  towards 
the  estimated  outlay  and  upkeep.  A  recommendation  was  further 
made  for  the  extension  of  the  present  lighting  area  to  the  High- 
road, Kilburn  (portion  of),  West  End-lane,  Haverstock-lnll, 
Belsize-grove,  anil  Belsize  Park-gardens,  at  a  total  estimated  cost 
of  £5,260.  The  plans  and  specifications  for  the  work  have  been 
prepared  by  Mr.  Chattock,  the  Vestry's  electrical  engineer. 
The  Chairman  of  the  Committee  stated  that  a  very  large 
number  of  applications  for  current  had  been  received,  one  trades- 
man requiring  as  many  as  1,000  lights.  The  Committee's  recom- 
mendations were  adopted,  and  the  Vestry  resolved  to  obtain 
the  necessary  testing  instruments,  &c,  required  for  these  exten- 
sions. A  letter  was  received  from  Mr.  W.  H.  Preece  in  reference 
to  tho  resolution  come  to  by  the  Vestry,  and  reported  in  our  last 
issue.  Mr.  Preece  pointed  out  that  if  it  was  intended  that  the 
Vestry's  electrical  engineer  should  superintend  and  carry  out  the 
plans  submitted  by  him  (Mr.  Preece),  or  plans  of  which  ho 
approved,  such  a  procedure  was  in  accordance  with  his  wishes,  and 
he  would  continue  to  act  as  consulting  engineer  at  a  commission  <>f 
2'  per  cent,  on  the  cost  of  tho  work  so  carried  out,  but  if  it  was 
intended  that  Mr.  Chattock  should  prepare  his  own  plans,  submit 
his  own  estimates,  and  act  irrespective  of  the  writer,  then  he  (Mr. 
Preece)  must  decline  to  act  as  consulting  engineer  on  any  terms. 
The  letter  was  referred  to  the  Lighting  Committee,  who  will 
report  to  the  next  met  t  ing  of  the  Vestry. 

Hull.— Mr.  A.  Gibbings,  the  Corporation  electrical  engineer,  in 
a  report  recently  published,  recommends  that  additional  plant  be 
obtained  from  the  contractors  who  supplied  the  original  machinery, 
which  has  proved  so  successful.  He  recommends  (and  in  this 
recummendation  has  the  support  of  a  sub-committee)  that  otters 
should  be  obtained  from  Messrs.  Will  ins  anil  Robinson  (engines), 
.Messrs.  Davey  Paxman  and  Co.  (boilers),  Messrs.  .7.  H.  Holmes 
and  Co.  (dynamos),  and  Messrs.  Crompton  and  Co.  (instruments, 
switchboards,  Ac.).  Several  members  of  the  Electric  Lighting 
Committee,  however,  wish  that  local  firms  may  have  an  oppor- 
tunity of  tendering  for  the  plant.     When  an  amendment  to  this 
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t  fleet  was  put  to  the  vote,  an  equal  number  of  members  voted  for 
and  against.  Much  valuable  time  will  be  lost  at  a  period  when 
such  additional  plant  as  is  necessary  should  be  in  process  of 
construction  ready  for  the  coming  winter  supply. 

Kendal. — The  Electric  Light  Committee  of  the  Town  Council 
have  recommended  that  application  be  made  for  an  electric  lighting 
Provisional  Order  not  later  than  18!>7.  The  object  of  the  recom- 
mendation appears  to  be  an  endeavour  to  anticipate  the  application 
of  the  Windermere  Company  to  supply  the  district  with  electric 
current,  and  Mr.  Monkhouse,  a  member  of  the  Council,  pointed 
nut  that  when  the  AVindermere  Company's  application  came  before 
the  Board  of  Trade  the  Council  would  be  asked  whether  they  were 
prepared  to  supply  the  light,  and  the  answer  would  have  to  be, 
"Yes,  in  two  years."  He  thought  the  Boa'd  of  Trade  would  say 
that  there  was  a  company  ready  to  at  ones  commence  the  necessary 
works,  and  he  hoped  that  the  Council  would  not  put  it  in  the  power 
of  the  Company  to  say  that  they  were  fencing  with  the  subject. 
Another  member  said  that  at  the  meeting  of  the  Committee,  at 
which  the  recommendation  was  approved,  it  was  thought  that  if 
they  could  get  a  second  year's  respite  it  would  be  more  satisfactory 
to  those  interested  in  the  Gas  and  Water  Committee  '. 

Kii'Iiermixster. — At  the  monthly  meeting  of  the  Town  Council, 
on  Wednesday,  the  Improvement  Committee  reported  that  they 
had  received  a  communication  from  Messrs.  A.  Dickinson  and  Co., 
consulting  engineers,  of  Birmingham,  to  the  effect  that  they  had 
clients  who  were  prepared  to  promote  a  Provisional  Order  for  the 
construction  of  an  electric  tramway  from  Kidderminster  to  Stour- 
port,  and  asking  for  the  approval  of  the  Council.  The  Committee 
recommended  that,  subject  to  the  rights  ind  interests  of  the  Town 
Council  being  properly  protected,  they  were  disposed  to  give  the 
scheme  their  favourable  consideration. 

Landing  Rights  for  Atlantic  Cables  ix  America.— The  New 
Yoi  I:  Law  Jownal  of  March  23rd  contains  a  full  account  of  the 
appeal  in  the  action  De  Castro  v.  the  Compagnie  Francais  du 
Telegraphe  de  Paris  a  New  York.  The  defendant  Company  is 
organised  under  the  laws  of  France,  and  had  secured,  by  legislative 
Act  of  the  State  of  Virginia,  permission  to  land  its  cables  in  that 
State,  and  to  acquire  land  for  purposes  in  connection  with  the 
working  of  the  cable.  The  plaintiff  offered  to  procure  for  the 
Company  the  official  sanction  of  the  Federal  Government,  for 
which  service  he  was  offered  a  large  sum  of  money.  In  the 
original  action  the  Court  held  that  the  Federal  Government  had 
no  power  to  either  grant  or  deny  the  ratification  of  the  action  of 
the  State  of  Virginia,  and  that  therefore  the  Company  was  not 
liable  to  the  plaintiff.     The  appeal  was  dismissed  with  costs. 

Leicester. — Sir  Courtenay  Boyle  has  accepted  the  invitation  of 
the  Chairman  of  the  Gas  C  jinmittee  of  the  Corporation,  to  visit 
Leicester  on  the  occasion  of  the  opening  of  the  municipal  electric 
lighting  station. 

Margate. — A  conference  was  held  recently  between  representa- 
tives of  the  Town  Council  and  the  Municipal  Electric  Light  and 
Power  Corporation,  with  the  result  that  the  Electric  and  Street 
Lighting  Committee  recommend  that  the  Council  give  an  undertak- 
ing to  the  Board  of  Trade  that  in  the  event  of  an  Electric  Lighting 
Provisional  Order  being  granted  to  them  next  year,  the  work  of 
installing  the  light  for  public  and  private  use  shall  be  proceeded 
with  forthwith.  The  Council  have  already  acquired  a  suitable  site 
for  a  supply  station.  The  recommendations  of  the  Committee  were 
adopted,  and  the  assistance  of  an  expert  is  to  be  obtained  to  advise 
the  Council. 

Mim  LIGHTING.  Mr.W.  It.  Brown,  of  Macclesfield,  has  secured 
an    older    to   instal    plant  and    light  the    bridgewater  at   Walkden, 

near  Manchester.     Clearly  500  L6-c.p.  lamps  will  be  required,  the 

machines  to  lie  used  being  of  Mr.  Thomas  Parker's  latest  type. 

New] r  (Salop).     At  the  last  meeting  of  the  District  Council 

it  was  unanimously  resolved  to  inquire  into  the  desirability  of 
either  acquiring  the  undertaking  of  the  local  gas  company  or  of 

introducing    an    electric    lighting    scheme    for    the    town.      General 

omplaml  was  made  against   the  present   excessive  charge  for  gas, 

M  Inch  c;   Is.  6d.  per  thousand  ill  the  'li     ■ 

Obituary.  -The  remains  oi  Mr.  Thomas  Richard  Harding,  .1.1'., 
head  of  the  firm  ol  'I'.  R.  Harding  and  Sons  (Limited),  oi  Povei 
Works,  Leeds,  were  interred  on  Tm",. lay  last  at  Doddington, 
5forks.  Mr.  Harding  was  much  respected,  and  the  funeral  pro 
was  headed  bj  over  LOO  of  the  employe's  al  the  Company's 
n  or! 

Pof  i   >i"i  i  n.     The  compli  te  exti  nsion  ol  the  Glei  trio  I   ghting 
1       imittei  has  been  unanimoufly.adopted  by  the  Corpora  i  n      The 
mated  capital  oul  lay  ret] 1  for  tho  ox 

' '  ible  :  Mn  ;h   and   Ion   U  t ,  E6  1 1 J     threi  I   I 

£4,506  |  lamp  columns,  fittings,  &i   .  I  t,831     transformers, 
junctions,  and  drawmg-in  boxes,  £2,776;  roctifiei  .     vitchos,  &c, 

£1,87' i  in  ii    .  I  1 ,0! tal,  £21,000.     Mi    George  Ellis, 

in  presenting  the  loheme  to  thi  meeting,  said  there  was  no  doubl 
thai  tic     largi    i    I cm-    they    had    non    decided    upon    would 


bring  such  an  influx  of  customers  as  to  warrant  considerable 
reduction  in  the  charges  at  an  early  date.  If  the  demand  was 
increased  from  their  present  total  of  7,000  to  10,000  10-c.p.  lamps, 
it  would  immediately  justify  a  reduction  to  4id.  per  unit,  and 
if  a  further  increase  to  14,000  lamps  should  ensue,  current  would 
be  supplied  at  4d.  per  unit.  The  Committee  at  present,  however, 
proposed  that  a  reduction  of  Id.  per  unit  for  current  for  private 
lighting  should  be  made,  the  alteration  to  commence  as  from 
September  23:h  next,  this  to  be  accompanied  by  a  reduction  of 
£2  per  lamp  for  public  lighting.  The  following  thoroughfares  are 
included  in  the  extensions  : — Alexandra-road,  Cambridge-road  and 
Edinburgh-road  (linking  existing  lighting)  ;  Commercial-road  to 
Stubbington  avenue,  Buckland-road,  Fratton-road,  Lake-road, 
Arundel-street,  Fratton-street,  Russell-street,  St.  James's-road, 
Brougham-road,  Cottage-grove,  Grove-road,  Somers-road,  Kent- 
road,  Marmion-road,  Victoria- road,  Albert-road,  Fawcett-road, 
Clarence-parade  (terminating  at  the  junction  of  Clarendon  and 
Burgovne-roads),  from  Infectious  Hospital  to  Asylum  (incandescent 
only)." 

Railway  Station  Lighting. — A  new  local  station  has  just  been 
completed  by  the  Great  Northern  Railway  Company  at  King's 
Cross,  London,  N.W.,  from  plans  prepared  by  and  under  the 
supervision  of  the  Company's  chief  engineer,  Mr.  R.  Johns  >n. 
The  new  station  is  to  be  lighted  throughout  by  electricity,  current 
being  obtained  from  the  Company's  supply  station  at  Holloway. 
The  electric  lighting  of  the  extensive  Finsbury  Park  station  is 
approaching  completion,  current  for  this  station  being  also  supplied 
from  Holloway.  The  work  of  installing  the  electric  light  at  the 
Company's  Hornsey  station  is  also  in  progress. 

Rochdale. — The  Electric  Lighting  Sub-Committee  of  the  Town 
Council  have  reported  adversely  on  the  proposal  to  light  the  public 
buildings  of  the  town  by  electricity.  The  subject,  however,  is 
likely  to  be  further  discussed  at  a  future  meeting  of  the  Council. 
The  report  on  the  subject  was  drawn  up  by  Mr.  S.  S.  Piatt,  the 
borough  surveyor,  the  chief  objection  to  the  carrying-out  of  tho 
work  being  its  expense. 

Rottingdean. — At  the  next  parish  meeting  it  is  proposed  to 
discuss  the  question  of  the  lighting  of  this  village.,  which  adjoins 
Brighton,  by  electricity. 

Salford. — It  is  stated  that  in  about  a  month,  progress  with  the 
electiic  lighting  works'will  be  sufficiently  forwarded  for  a  test  to 
be  carried  out.  The  plant  which  the  Corporation  are  installing  is 
estimated  to  provide  current  equivalent  to  12,000  8-c.p.  incan- 
descent?, and  there  is  room  for  expansion  at  the  s'ation  in  Walness- 
road.  Mr.  Turner  is  the  Corporation's  electrical  engineer  who  is 
superintending  the  works  during  construction,  and  will,  on  com- 
pletion, take  charge. 

Shoreditch. — At  the  meeting  of  the  London  County  Counc'l  on 
Tuesday,  the  Finance  Committee  lvcimmended  :—  That  tin  applica- 
tion of  the  Shoreditch  Vestry  for  a  loan  (among  other  amounts)  of 
£930  to  provide  an  enlargement  of  the  site  for  an  electric  lighting 
station,  be  granted  at  the  rate  of  £'.'!.  10s.  per  cent,  per  annum,  the 
principal  being  repaid  by  half-yearly  payments  within  a  period  of 
54  years.  -  The  recommendation  was  adopted. 

SocTiirouT.— Mr.  Rienzi  Walton,  C.E.,  held  a  Lical  Govern- 
ment Board  inquiry  at  Southport,  on  Wednesday,  respecting  the 
application  of  the  Corporation  to  borrow  £15,500  for  electric  light- 
ing, and  £7,000  for  other  purposes.  This  sum  wi  1  enable  the  Cor- 
poration to  overtake  the  unexpectedly  heavy  demand  for  current 
for  private  lighting,  and  to  sanction  c  itain  extensions.  The  Town 
Clerk  said  that  (he  electric  light  loan  would  be  for  a  period  of  25 
years.      There  was  no  opposition. 

St.  I  *  v  n  <  RAS  (LONDON,  N.W.)  -ll  has  been  decided  by  tin' 
Vestry  to  construct  another  sub  station,  to  be  situ  ite  in  the  High- 
gate  main  re  .ad.  At  the  last  meeting  of  the  Vestry  the  Chairman 
of  the  Electrical  Committee  announced  that  the  working  of  the 
Vestry's  electric  lighting  undertaking  For  the  past  year,  to  December 
31st,  had  resulted  in  a  profit  of  £1,700  \t  an  estimated  coal  of 
£621  the  Vestrj  have  decided  to  lay  mains  in  « lakley  and  Ampthill 
squares  and  .held  si  ice i.  in  order  to  meel  the  demand  for  current 
in  these  thoroughfari s. 

St.  Savioi  r's,  Soi  chv  irk  (London,  S  E  ),  The  handsome 
block  of  public  baths  and  washhouses  which  have  been  ereoted  in 
Layington-Btreel  are  now  completed,  the  total  cos!  having  reached 
1  10,000.  The  buildings  are  lighted  throughout  by  electricity,  the 
n  ist  a  I  Lai  ion  having  been  carried  oul  by  Messrs.  Strode  and  Co.,  of 
is,  i  Isnaburgh  Bt  reel .  London,  N.W.  who  have  put  down  a  Siemens 
dyn  uno,  whu  li  is  m  e  1  foi  charging  i  b  itterj  ol  55  "  I'  P."  accumu- 
lators of  Messrs.  Johnson  and  Phillips  make.  237  lam] 
supplied  with  current  equal  to  nearlj  6,000  o.p.  Electroliers,  in 
keeping  with  the  fittings  in  the  buildings,  have  been  put  in 
i  Mi  irs.  Strode  and  Co.,  and  the  installation  is  very  complete 
and  effective,  Steam  powei  is  upplied  by  two  ol  Messi  .  Marshall, 
Son  and  Co,  •  engines,  one  ol  which  is  used  for  driving  a 
sicmen    dyn  oi,     1 1  ci  i  tic  other  for  working  I  he  laundry  machinery! 
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Telegraph  Clerks'  Grievances.  A  mass  meeting  of  telegraph 
clerks  of  the  Midland  counties  was  held  on  Wednesday  evening  at 
Birmingham,  to  "  express  kojn  disappointment  at  the  refusal  of 
the  Postmaster-General  to  remedy  the  grievances  of  tho  service," 
and  pledging  the  meeting  to  endeavour  to  bring  about  the  abolition 
of  classification  and  the  introduction  of  a  more  adequate  scale  of 
pay.  It  was  also  resolved  that  "the  present  condition  of  tli  I 
telegraph  service  imperatively  demands  an  inquiry  by  Royal 
Commission." 

Telegraph  Tariffs  in  Turkey. — A  uivf  rm  tariff  for  tele- 
grams in  the  Turkish  Empire  has  been  drawn  up  by  a  specially- 
appointed  commission  in  Constantinople.  The  project  has  been 
submitted  to  the  Turkish  Posts  and  Telegraphs  Department. 

TORQUAY.-  <>n  Tuesday  the  Electric  Lighting  Committee  sub- 
mitted to  the  Town  Council  a  special  report,  by  Mr.  \V.  H. 
Tientham,  on  the  proposed  lighting  of  the  town  by  electricity. 
Mr.  Trentham's  estimate  of  cost  for  plant  and  apparatus, 
including  interest  and  sinking  fund,  is  £5,028,  or,  for  a  slightly 
enlarged  scheme,  £7,986,  with  an  estimated  annual  expenditure  of 
£1,138,  which  is  calculated  to  show  a  profit  of  nearly  £100,  in 
addition  to  providing  steam  f  >r  use  at  the  baths.  In  discussing 
this  report,  it  was  pointed  out  that  the  Gas  Company  had  already 
taken  time  by  the  forelock,  and  reduced  the  price  of  gas.  As  the 
report  had  not  been  before  the  Council  a  sufficient  time  to  admit  of 
discussion,  it  was  referred  back  to  the  E  ectric  L'ghting  Committee 
for  further  consideration. 

Treeton  (near  Rotherham). — At  the  last  meeting  of  the  Parish 
Council  it  was  resolved  to  adopt  the  Lighting  Act.  The  Chairmin 
stated  that,  as  steam-power  was  available,  the  Council  were  in 
favour  of  lighting  the  parish  by  electricity. 

Wells.  — Owing  to  friction  between  the  Town  Council  and  the 
local  Gas  Company,  the  former  body  recently  decided  to  give  all 
possible  facilities  to  Mr.  A.  D.  Dixon  Brown  in  hi3  proposals  for 
lighting  the  district  by  electricity.  Tnis  s'ep  has  brought  the  Gas 
Company  to  its  senses,  and  it  is  now  stated  that  an  offer  to  continue 
the  public  lighting  of  the  town  for  £350  per  annum  has  been  made, 
but  that  the  Council  have  decided  that  it  cannot  be  entertain,  d. 

Whitechapel — On  Monday  last  the  adjour.ied  discussion  on 
the  proposed  extensive  electric  lighting  scheme  was  resumed  by 
the  members  of  the  Vestry,  and  after  a  long  ani  important  debate 
the  scheme  was  referred  back  to  the  Streets  Committee  for  further 
consideration.  The  chief  p  jiut  raised  by  the  objectors  to  the 
scheme  was  that  the  total  c  ;st  was  uncertain,  and  that  the  rsvenue 
to  be  derived  from  the  supply  of  electric  current  to  possible  con- 
sumers was  problematical,  and  had  not  been  even  approximately 
a:  certained.  It  is  understood  that  those  members  in  favour  of  the 
scheme  are  taking  steps  to  surmount  these  objections,  and  it  is 
probable  that  the  subject  will  again  come  up  for  discussion  on  an 
early  date.  Several  of  the  members  of  the  Board  are  enthusiasts 
on  the  subject,  and  are  convinced  that  a  comprehensive  scheme 
would  result  in  a  satisfactory  surplus  o«er  expenEes. 

Worcester". — The  contest  over  the  bill  for  extras  presented  by 
the  contractor  in  connection  with  the  erection  of  the  Powick  electric 
generating  station  has  been  settled.  It  will  be  remembered  that 
the  matter  was  referred  back  to  the  Electricity  Committee,  and 
the  Town  Clerk  now  advises  the  Corporation  that,  as  there  was  no 
suggestion  of  fraud  on  the  part  of  the  Surveyor,  the  Council  were 
obliged  to  pay  the  contractor's  charges,  as  they  had  been  certified 
as  correct  by  that  official.     The  report  was  ultimately  adopted. 


COMPANIES'    MEETINGS    AND    REPORTS. 


The  Direct  Spanish  Telegraph  Company  (Limited ,. 

The  forty-third  ordinary  general  meeting  of  this  Company  was  held 
on  Friday  at  the  office?,  Winchester  Souse,  Old  broad-street,  under  the 
presidency  of  Mr.  Edmund  Etlinger. 

The  MANAGER  Mr.  Charles  Gerhardi)  read  the  notice  calling  the 
meeting,  and  the  minutes  of  the  last  general  meeting,  which  were  signed 
by  the  Chairman  as  correct. 

The  CHAIRMAN  :  Before  I  comment  on  the  report  and  accounts,  I 
wish  to  state  that  our  Chairman  is  unavoidably  absent  on  business.  He 
intended  to  arrive  home  last  night  on  purpose  to  attend  this  meeting,  but 
he  has  been  detained  in  Paris  on  business,  and  I  have  therefore  been  asked 
to  preside.  You  have  the  accounts  before  you,  and  you  will  see  by  them 
that,  alter  making  provision  for  debenture  interest  and  debenture  redemp- 
tion fund,  there  is  a  balance  to  the  credit  of  revenue  of  £4,076.  You  will 
probably  also  notice  that  this  balance  is  not  one  that  we  could  exactly 
wish  ;  it  is  .-.mailer  than  we  have  been  accustomed  to.  In  the  correspond- 
ing half  of  1893  we  had  £4,996,  and  therefore  the  balance  is  now  Irs-  than 
that  by  £919.  This  -late  of  things  does  not  arise  from  our  expenses  having 
increased  in  any  way;  on  the  contrary,  our  total  expenses,  after  making 
provision  for  the  redemption  of  debentures  and  debenture  interest,  are 
£343  less  than  they  were  in  the  corresponding  period  of  1893,  and  they 
Would  have  been  less  still  had  it  not   been  for  some  exceptional  items 


which  you  find  in  the  revenue  account.  One  of  those  item  i  Removal 
of  superintendents  of  stations,  £88.  '  Thai  arises  from  the  necessity  we 
felt  under  of  making  a  change  in  some  of  the  superintendents  from  one 

..tli.  s  to  .-in  ither,  and  one  gentleman,  in  fact,  has  left  us.  Another  item 
i-  £117  for  interest  and  exchange.     You  will  probably  remember  that  thai 

item  has  always  stood  on  the  credit  side  of  the  account,  bul  this  time  it  is 
on  the  debit  side,  for  a  reason  I  will  explain  presently,  when  I  am  dealing 
with  the  balance-sheet.     I  may  say  that,  owing  to  the  largo  amounl  ol 

money  clue  to  us  throughout  the  half-year  under  review,  we  were  obliged 
to  find  money  on  this  side  to  carry  on  with,  uiril  such  time  as  the  money 
arrived  from  abroad.  Since  thereporl  was  written  the  money  has  ani  veil.  A 
third  item  of  expense  has  been  in  connection  with  the  issue  "f  our  deben- 
tures —  £31  ;  but  the  cost  of  this  issue  will  be  Bpread  over  6 years,  bo  that  this 
item  will  disappear  in  four  years  more.  The  reason  our  balance 
this  time  is  entirely  owing  to  the  facl  that  the  traffic  has  been  poor,  Our 
total  receipts  (I  include  them  all,  because  only  £5.  17s  6<1.  has  been 
received  in  transfer  fees,  in  addition  o>  the  traffic)  amounted  in  the  past 
half  year  to  only  £10,477  as  compared  with  £11,746,  showing  a  falling  off 
of  £1,263.  The  reason  why  the  traffic  has  been  so  small  brings  us  back  to 
the  unfortunate  phrase  we  have  had  to  use  for  the  last  three  01  foui  yeai 
at  our  meetings  —"depression  of  trade.'1  Trade  has  continued  had.  and  con- 
sequently telegraphy  has  suffered.  When  I  had  the  ]  leasure  of  adi 
you  last  September,  I  mentioned  that  the  receipts  for  that  month 
a  vast  improvement,  and  that  was  the  case,  and  I  was  bold  enough  i"  -ay 
that  I  hoped  lint  that  would  prove  to  be  the  commencement  of  better 
things.  Unfortunately,  I  was  wrong.  The  traffic  for  September,  as  I  said, 
was  good:  but  it  turned  out  bad  in  October,  November,  and  December, 
and  we  have  therefore  suffered  this  diminution  in  «ur  receipts,  I  may, 
however,  as  well  say  now— although  I  do  not  wish  to  prophesy,  having 
burnt  my  fingers  by  doing  so  last  time  — that  at  the  present  moment 
things  have  improved.  That  is  to  say,  last  January  we  only  lost  £31  in 
our  traffic  receipts  as  compared  with  those  for  the  corresponding  month  of 
1894,  and  in  February  there  was  a  reduction  of  £8,  but  in  the  present 
month  we  have  a  surplus  of  £485.  I  ueed  hardly  say  that  if  that  surplus 
continued  we  should  soon  be  in  smoother  water,  but  whether  it  will  or  nol 
I  wi'l  not  prophesy — I  will  only  say  that  I  hope  it  will.  Turning  ti- 
the balance-sheet,  the  amount  outstanding  due  to  us.  on  the  credit  side, 
on  December  31st  last,  was  £41,595.  For  a  small  company  that  is 
undoubtedly  a  large  amount,  but  I  will  explain  how  it  ap.se.  It  is 
larger  than  we  have  been  accustomed  to  see.  I  may  say  ilia'  tli. 
payments  we  receive  from  abroad  are  not  always  quite  punctual, 
although  they  have  always  been  fairly  and  reasonably  dealt  with. 
At  the  end  of  1891,  by  some  accident,  there  was  more  due  to  us 
on  traffic  than  was  ever  the  case  before  ;  and  you  will  see  by  the 
footnote  we  have  appended  to  the  balance-sheet  that  of  this  amount 
£22.459  has  been  received  since  the  date  to  which  the  accounts  were  made 
up.  If  that  amount  had  been  received  a  few  weeks  earlier,  the  sum  shown 
of  £41,595  would  have  been  reduced  to  about  £19,0C0.  I  must  also  state 
that  in  that  sum  of  £41.595  is  included  the  amount  chargeable  by  us  to 
the  harbour  authorities  at  Bilbao  for  removing  the  cable  from  the  p"siti..n 
in  which  it  »  as  originally  laid  to  another  spot  in  order  to  avoid  a  break- 
water which  they  were  building.  That  was  fully  explained  at  the  last 
meeting.  Since  then  this  matter  has  been  pushed,  but  we  do  nut  expei  t 
an  immediate  settlement,  it  being  the  custom  in  that  country  for  the 
Government  first  to  decide  whether  the  Harbour  Board  is  liable  at  all. 
Once  that  is  decided,  however,  we  proceed  in  the  usual  way,  but  if  the 
Government  has  to  make  up  its  mind  it  takes  time.  The  item  also 
includes  an  amount  for  the  repair  of  the  Bilbao  cable.  I  will  refer  to  this 
repair  again  specially  in  a  moment.  It  occurred,  I  may  say,  at  the  end  of 
the  year.  On  the  other  side  of  the  balance-sheet  you  find  the  counter 
entry  of  "  outstanding  liabilities,"  which,  of  course,  is  also  proportionately 
larger.  It  stands  this  time  at  £24,547,  while  the  year  before  it  figured  for 
only  £14,900.  That  arises  from  the  same  circumstance  as  that  which  I 
mentioned  just  now  regarding  the  outstanding  accounts  due  to  us,  because  if 
the  foreign  Administrations  do  not  pay  us,  we  do  not  pay  those  to  whom 
we  owe  money.  The  moment  we  receive  payment  from  abroad  we  dis- 
tribute it  to  the  parties  who  are  entitled  to  the  money,  and  you  will  find 
that  a  footnote  appended  to  the  balance-sheet  regarding  this  amount  states 
that  since  the  date  to-which  the  accounts  were  made  up  £13,246  has  been 
paid.  In  addition  to  that,  we  have  paid  off  the  item  on  the  debit  side  of  the 
balance-sheet  of  temporary  loan,  £6,500.  That  loan  we  had  to  obtain  for 
the  simple  reason  that  money  due  to  us  was  not  coming  in.  It  is  now, 
however,  as  I  have  just  said,  paid  off  ;  and,  in  fact,  the  liabilities  are  paid 
off  all  but  the  £13,tC0,  which  is  our  usual  figure.  I  mentioned  just  now, 
in  dealing  with  the  credit  side  of  the  balance-sheet,  that  the  outstanding 
accounts  due  to  us  included  an  item  for  the  repair  of  the  Bilbao  cable. 
I  do  not  deal  with  the  figure,  as  there  is  a  reason  for  not  doing  so. 
I  do  not  know  if  you  read  about  it  in  the  papers,  but  it  appears  that  last 
November  a  ship  which  was  trying  to  get  into  Bilbao  fouled  our  cable 
with  her  anchor,  and  our  cable  was  broken.  It  had  to  be  repaired,  of 
course,  and  that  has  been  done.  You  may  also  have  noticed  f]  m  the 
papers  that  an  action  was  brought  by  us  against  the  owners  of  the  -hip  in 
question,  the  "Caloric,"  for  recovering  the  amount  of  the  damage  done.  The 
action  1ms  been  tried  since  our  report  was  in  type,  and  has  gone  against  us. 
That  action  is  very  important,  not  only  to  us  Lot  to  all  who  are  connected 
with  submarine  telegraphy,  and  I  lep.  it  will  l.e  widely  lead  by  everyone 
interested  in  telegraphy,  tab  i  hes  cerl  lin  things  by  authority 

of  law  which  I  think  were  not  laid  down  before.    I  will  on  the 

ired  to  eaj  that  tie-  matter  has  yel  been  finally 
settled,  li  anyone  is  interested  in  the  case  he  will  find,  as  far  as  I 
the  fullest  report  of  the  proceedings  and  the  evidence  in  the  Sh 
QazetU  and  Lloyd's  List  of  the  21st  of  this  month.  It  is  worth  getting  by 
.'  who  is  connected  with  telegraphy,  1  do  not  know  that  there  is 
anything  more  in  these  accounts  that  you  would  wish  to  hear  any  obser- 
vations upon,  [do  not  know  if  any  shareholder  has  compared  tin-  balance- 
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bheel  with  the  one  for  1893.  In  that  cme  a  great  difference  will  have  been 
noticed  between  the  two,  because  in  1894  we  paid  off  £62,000  of  deben- 
tures To  do  that  we  made  a  call  of  £1  a  share  on  all  the  Ordinary  shares, 
amounting  to  £12,931  ;  and  the  difference  we  arrived  at  by  taking  a 
certain  amount  from  the  reserve  fund  and  by  issuing  £30,0-0  of  new 
debentures,  bearing  the  redueed  rate  of  interest  of  41  per  cent.,  the  old 
debentures  carrying  6  per  cent.  If,  therefore,  y<,u  compare  the  balance- 
sheet  of  December  31  last  with  the  balance-sheet  of  the  year  previously, 
you  will  find  that  we  are  in  a  different  position,  as  the  ordinary  share 
capital  has  been  increased  by  the  call,  the  debenture  debt  has  been  reduced 
by  £32,000,  and  the  reserve  fund  has  been  reduced  by  the  amount  we  took 
oir.  Otherwise  we  find  nothing  in  the  balance-sheet  worth  while  making 
any  observations  on.     With  these  remarks  1  will  move 

"Tlutttht  report  and  accounts  now  presented  be,  and  art  hereby  received 
and  adopted." 

Mr.  J.  DKNISON   PENDER  seconded  the  motion. 

The  CHAIRMAN  invited  discussion,  but  no  shareholder  rising  to 
address  the  meeting,  lie  put  the  motion,  which  was  carried  unanimously. 
Com  inning,  he  said:  The  next  resolution  relates  to  the  dividend.  I  should 
have  said  that  we  have  added  to  the  balance  of  profit  a  sum  of  £1,166, 
which  we  have  taken  from  interest  on  investments.  We  generally  carry  all 
that  to  the  reserve  fund,  and  we  have  doneso  on  the  present  occasion  ;  but 
that  portion  of  the  reserve  fund  which  is  represented  by  interest on  the  invest- 
ments is  available  for  the  equalisation  of  dividends,  as  well  as  for  other 
purposes.  Therefore,  if  we  put  that  interest  to  the  reserve  fund  in  good 
years,  we  are  entitled,  in  unfavourable  yens,  to  use  a  portion  for  equalising 
our  dividends.  We  have  therefore  added  that  £1.166  to  our  balance.  We 
have  transferred  £2,50D  to  the  reserve  fund,  which  we  do  every  half-year, 
and  we  now  propose  to  declare  the  dividend  of  10  per  cent,  per  annum  on 
the  Preference  shares,  less  income  tax,  and  a  dividend  at  the  rate  of  4  per 
cent,  per  annum  on  the  Ordinary  shares,  free  of  income  tax.  He  then 
moved  the  following  resolution  : — 

"  T/t<it  tin  dividend  at  tin  rate  of 10 p  r  cent,  per  annum  less  incomi  tax) 
on  tin  Preference  shares,  and  a  dividend  at  tht  rati  of  'f  per  cent,  per  annum 
[fret  of  income  tax)  on  tin  Ordinary  shares,  both  for  tht  half-year  ended 
December  31,  lS94,bt  and  an  hereby  declared." 

Mr.  PENDER  briefly  expressed  his  pleasure  in  seconding  the  motion, 
which  was  carried  unanimously. 

The  CHAIRMAN  :  The  third  resolution  refers  to  the  reappointment  of 
the  retiring  directors,  and  I  have  great  pleasure  in  proposing  it: — 

■•  Resolved,  that  Sir  John  Pender,  G.C.M.G.,  M.P.,  and  Mr.  J.  Denison 
Pender,  be  and  an  hereby  re-elected  Directors  of  tht  Company." 
1  need  not  add  anything  to  that,  I  feel  sure. 

Mr.  JOHN  GLOVER  seconded  the  mo' ion,  which  was  carried  unani- 
mously. 

Mr.  GEORGE  DRAPER  next  proposed— 

"  Thai  Messrs.  Deloitte,  Dever,  Griffiths  and  Co.  be,  and  tire  hereby  re- 
elected AudUorsfor  tht  present  year  with  n  remuneration  of  20 guineas." 

Mr.  HIBBERDINE  seconded  the  resolution,  which  was  unanimously 
carried. 

The  CHAIRMAN  having  intimated  that  that  closed  the  business  of  the 
meeting, 

Mr.  DRAPER  proposed  a  vote  of  thanks  to  the  Chairman  and  Directors. 
Mr.  Etlinger  had,  he  observed,  been  reluctant  to  make  any  promise  with 
re  peel  to  the  current  half-year,  hut  he  thought  that,  with  such  a  Board, 
and  with  the  present  management,  they  might  feel  that  the  prosperity  of 
the  Company  was  assured. 

Mr.  CROWE  -•■> led  the  motion,  which  was  unanimously  carried. 

The  CHAIRMAN:  I  beg  to  thank  you  on  behalf  of  my  colleagues  and 
on  my  own  part.  With  reference  to  the  remark  ofMr.  Draper,  I  can  assure 
him  thai  nothing  is  left  undone  by  the  Directors  and  our  excellent 
in  .I  iger,  Mi.  Qerhardi,  to  pick  up  all  the  traffic  that  comes  in  our  way. 

The  proceedings  then  terminated. 


The  report  was  adopted. 

Messrs.  F.  B.  Ross  and  W.  P.  J.  Fawcua  were  re-elected  Directors,  and 
the  meeting  terminated  with  a  vote  of  £100  to  the  Directors  as  remuni  i  < 
tion,  and  of  thanks  for  the  satisfactory  working  of  the  Company. 


Altrincham  Electric  Supply  Company  (Limited). 

The  first  annual  meeting  of  this  Company  was  held  last  week  at  33, 
Brozennosc  street,  Manchester.     Mr.  I'.  I'..  Ross  presided, 

The  SECRETARY  (Mr.  .1.  I'..  Sharpies  ubmitted  the  report  of  the 
Directo!  .winch  itatei  that  the  public  lighting  of  Altrincham  and  Bowdon 

iiineni  e.l  on  January  1st,  aid  had  proved  in  every  way  satisfactory. 
The  CHAIRMAN,  in  moving  the  adoption  of  the  report,  said  that  the 

work  of  laying  the  main     wa    begU] September,  1894,  and  at  Christmas 

the   three   feeding  ceiihe     [Old    Markel    place,  St.   Margaret'     Church,  and 

i  il.l  Bowdon  Church  had  been  connected  with  the  Broadheath  generating 
station.     The  total  length  of  cable  laid  was  upwards  of  L4,000yard  .     \ 

gratifying  amount   of    upporl   had   I accorded   bj  the  public,  and  the 

light  Icul  cue,,  general  satisfaction.  VI  pre  cut  the,,,  was  connected  in 
equivalent  of  2,652  8-c.p.  lamps.  Tin  ,  ted  that  before  the  com- 
mence  i  i.t  t  in   aaxi  h  Ti  in     et the  number  would  be  at  least  5,0C0. 

Tn  0  would  de    uffli  coi  I.,  pay  .,ll  i  lie  expei f  t  he  uu  lei  tal  i 

t  ',•  I,  tin  j  mi  -hi  i-e  'in  to  think  "f  -in idend  ■      M  w  h  opposition  had  been 

cxperie 1  from  the     <    t  impany.     3o  did  not         thai  the  ;a    c  impany 

wool. I    iiiti'i  by  this  I 

Mr.  W.  P.J.  FAWC1  S  seconded  tic  resolution,  and  oil  he  had  no 
doubt  that   when   He,  to  reduce 

I  in   prici  i  reason  whj  elei  ti  n  itj   ih  mid  not  be 

produ  '  I  i  heap,  i    tl I  he  1    ikod   forward  in  n  fe a  j e ira  to  t he 

price  being  reduced  from  M,  to4d,  pei  unit,     At  the  lattei  i  ite  it  would 

be  inn.  h  cheaper  tl U    pri   enl   th b  of  coal  we     >  Ht1  le  i  i  ei 

jd.  a  unit,  a  compared  with  ljd.  in  Manchester  ;  bul  thoy  i  pected  thai 
when  certain  appliance     were  I I to  u  o,  they  would  be 

reduce  the  CO   I    Ol   I  ml  I  ,    Unit. 


Sheffield  Electric  Light  and  Power  Company 
(Limited). 

The  fourth  annual  meeting  of  this  Company  was  held  at  Sheffield  on 
Wednesday,  Alderman  U.  Franklin  presiding. 

The  CHAIRMAN,  in  moving  the  adoption  of  the  report,  said  they  began 
the  year  with  a  balance  of  £585.  To  that  they  added  a  small  balance 
from  the  suspense  account,  and  the  profit  for  the  year  was  £1,943.  That 
gave  a  total  profit  of  £2,675.  This  amount  had  been  redueed  by  the  pay- 
ment of  interest,  on  debentures  by  a  proportion  of  the  formation  expenses 
written  off,  £202  ;  ami  the  transfer  to  the  depreciation  fund  of  £1,250.  The 
shareholders  would  see  that  these  sums,  which  the  Company  had  to  pay  out 
of  profits,  absorbed  £2,143.  lis.  lOd.  and  left  only  a  balance  of  £531.'  17s. 
The  profit  for  the  year  1893  was  only  £830,  whereas  last  year  it  was 
£1,943.  In  1893  no  provision  whatever  was  made  for  depreciation,  and  it 
came  to  be  a  serious  question  whether  they  ought  not,  once  and  for  all,  to 
tackle  the  question  of  depreciation  of  machinery,  in  order  to  put  the 
finances  of  the  Company  on  the  soundest  possible  basis.  At  the  end 
of  1892  the  number  of  8-c.p.  lamps  wired  was  7,734,  at  the  end  of 
1893,  8,419  ;  and  at  the  end  of  1894,  15,672.  Current  sold  in  1892 
was  122,000  units,  in  1893,  131,000  units  :  and  in  1894,  192,000  units, 
The  revenue  was  in  1892,  £2,823  ;  in  1893,  £3,555  ;  and  in  1894,  £4.850. 
The  best  test  which  the  shareholders  could  have  with  regard  to  the  pro- 
sperity of  the  concern  was  that  the  consumers  who  had  taken  a  few  lights 
were  taking  more  lights.  The  capital  expenditure  during  the  last  year 
amounted  to  £17,251,  as  against  £19,689  in  1893.  A  large  portion  of 
that  money  bad  been  spent  in  the  extension  of  the  Company's  mains  out 
to  the  west-end  and  forward  to  Ramnoor,  and  the  Directors  were  now  pro- 
posing to  lay  further  mains  along  the  Clarkehouse-road,  and  into  the 
district  of  Broomhall  Park.  Notwithstanding  the  fact  that  there  was  to 
be  no  dividend  paid  this  year,  there  was  the  fact  that  a  dividend 
had  been  earned.  With  regard  to  the  very  regrettable  interruptions 
in  the  supply  of  current  which  occurred  in  December  last,  as  was  explained 
at  the  time,  they  were  entirely  due  to  the  failure  of  the  plant  which  bad 
been  supplied  by  one  of  the  contractors  to  do  that  which  it  was  purchased 
to  do.  Since  that  time  the  firm  of  contractors  had  agreed  to  make  that 
plant  efficient,  and  as  far  as  they  could  had  done  their  best  to  do  so.  In 
addition  to  tha1-,  a  new  set  of  plant,  capable  of  producing  more  than  the 
whole  of  the  other  machinery  put  together,  was  installed  in  December. 
Another  plant  of  equal  size  had  been  ordered,  and  it  was  to  be  delivered 
during  the  summer.  In  considering  the  question  of  electric  light,  and  its 
great  competition  with  gas,  it  must  be  remembered  that  the  electric  light 
in  its  infancy  was  competing  with  gas  in  its  old  age. 

The  adoption  of  the  report  was  unanimously  agreed  to,  and  the  remu- 
neration of  the  Directors,  exclusive  of  the  Managing  Director,  was  fixed  at 
£240  per  annum.  Messrs.  George  Senior  and  William  Tasker  were  re- 
elected as  Directors,  and  Messrs.  Shuttleworth  as  auditors,  and  the  meeting 
terminated  with  a  vote  of  thanks  to  the  Chairman. 


Willans  and  Robins  hi  (Limited). 

The  following  report  of  the  Directors  of  this  Company  will  be  submit  lid 
at  the  general  meeting,  to  be  held  at  the  Cannon-street  Hotel.  London, 
E.C.,  on  Wednesday,  the  10th  inst.,  at  3  o'clock  : — 

The  Directors  state  that  the  business  of  the  Company  continues  to 
increase  in  a  satisfactory  manner,  as  shown  by  the  following  figures:  — 

Indicated  horse  power  of  engines  ordered  in  1893  (old  Company)  18,950 

Ditto  ditto  ditto  1894    '...26,624 

The  orders  for  1893  greatly  exceeded  those  for  any  previous  year  of  the 
old  Company's  existence. 

After  writing  off  £2,870  for  depreciation,  and  providing  for  interest 
upon  the  debentures,  the  balance  to  credit  of  profit  and  loss  for  the  halt- 
year  is  £8,520,  and  the  Directors  propose  that  the  full  interest  upon  the 
Six  per  Cent.  Preference  shaie-  he  paid,  and  a  dividend  at  the  rate  of  7 
per  cent,  per  annum  upon  the  ( tnlinary  share-  t  he  same  as  last  half  \  ear) 
he  declared,  together  amounting  to  £6,006;  £1.7o0  is  proposed  to  le 
carried  to  the  i,  one  tun. I.  raising  this  to  £2,646.  9s.  lid.  The  sum 
available  would  be  sufficient  to  pay  a  dividend  upon  the  Ordinary  shares  at 
the  rale  of  about    11   percent,  per  annum,  'ait    the    Directors  feel   sure   of 

the  .  oncurrence  ,,t  the  shareholders  in  the  view  that,  at  this  early  stag,-  of 
the  new  Company'  bu  iness,  the  rapid  building  up  of  a  substantial  reserve 
fund  is  an  object  of  greater  importance  than  the  payment  of  high 
dividends. 

Owing  i,  mo  idable  Legal  delays,  the  Company  has  only  recently 
i,  I',  i  ■  ion  ol  the  tie  elected  at  Rugbj  foi  the  extension  works  j 
there  is,  therefore,  little  probability  that  the  new  works  will  add  to  the 
Company'  facilities  foi  producing  engines  during  the  present  year. 
Pending  tic  c  mpletiou  of  these  new  works,  the  busiues 
carried  on  under  disadvants  b  which  act  verj  unfavourablj  up  in  est  and, 
,    Upou  profil       The  n  e  el    n,. .-,„■.  Dittou,  and  the 

I ii  .1  numb  i     a    In  j     available,  in  proportion  to  the  increasing  In 

Ol'  i    .i      uin.  I,   ill    ,  ml-  ii  I.,      nl    a-  Ol     ,: am.        II     is 

1,1-,,  ith, 'l,     ii  fa.  i  full  "i  ,  "  our i  '  '  ilc   tic  up  ,      \    s  temporarj 

I'M I,,.!'  i n  ,  enl'  l   hi    lit    Mi.ii  iej    for  the  -  (tot 

patterns,  &i      I  Irders  have  I*  i  ime  ol   the  I  tampan]     watei 

tube  boilei    I  n  ii  lau  se    !'.,!•  a  '  mauufai  tui  •• 

initial  .  but  an\  Large  devolopmenl  of  thi-  bu  tne     muil   be 
p  .  tponetl  until  the  work    it  Hugo]   ire ipleted, 
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NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 

RAND  CENTRAL  ELECTRIC  WORKS  (LIMITED).  This  Coinpauj  was 
registered  on  March  30th,  with  a  capital  of  .£300,000,  in  £1  shares,  to 
carry  on  the  business  of  generators  and  distributors  of  electric  energy  for 
the  purposes  of  light,  heat,  motive  power,  and  otherwise,  at  the  Wit- 
watersrand,  and  elsewhere  in  South  Africa;  to  supply  electric  energy  to 
mines  aud  other  properties  situate  in  or  near  the  same  district,  and  tor  that 
purpose  to  enter  into,  and  carry  into  effect,  two  agreements  to  be  made 
with  Messrs.  Siemens  and  llal.-ko,  of  Berlin,  and  to  tarry  on  the  business 
of  an  electric  light  aud  power  company  in  all  or  any  of  its  branches, 
icians,  electrical  and  mechanical  engineers,  suppliers  of  electricity, 
and  manufacturers  of.  and  dealers  in, all  apparatus  and  things  required  for, 
or  capable  of  being  used  in  connection  with  the  generation,  accumulation, 
supply,  anil  utilisation  of  electricity.     The  subscribe]     arc 

Shares. 

SirC.  Rivers  Wilson,  G.C.M.G.,  C.B 1,0C0 

Max  Michaelis  1,000 

Maximilian  Rapp 1,000 

Percy  Tarbutt 1.0C0 

August  Paradorf 1,000 

Sigmund  Neumann 1,000 

Alfred  H.  Marker    1,000 

'1  he  lir  <i  I  directors  are  to  be  appointed  as  follows  :  One  by  Messrs.  Siemens 
and  Halske,  one  by  Edward  Lippert,  of  .Johannesburg,  one  by  each  |ierson 
who  shall  have  allotted  to  him  150,000  of  the  original  capital  of  the  ( !om 
pany.  and  shall  subscribe  in  cash,  and  the  remainder  (if  any)  by  the  above- 
named  subscribers. 

SCOTTISH  HOUSE  TO  HOUSE  ELECTRICITY    COMPANY    (LIMITED).— 

An  agreement  has  been  ma«le  with  Angus  Macleod,  which  states  that 
whereas  lie  applied  for  1,200  shares  of  £5  each  in  the  Company,  and  paid 
a  deposit  of  10s,  per  share  on  the  same,  the  circumstances  under  which 
tuch  application  was  lodged  rendered  it  just  that  he  should  have  his  name 
removed  from  the  register  "I  the  ( lompany  in  respect  of  these  shares,  and 
120  fully  -paid-up  i  Irdinary  shares  have  been  allotted  to  him  in  lieu  of  thereof 

SUNBEAM  LAMP  COMPANY  (LIMITED). -The  annual  return  of  this 
Company,  made  up  to  February  14th,  has  been  filed.  The  nominal  capital 
is  £25,000  in£10  shares,  and  1,620  of  these  have  been  taken  up.  Of  these, 
857  have  been  is-ued  as  fully  paid,  ami  the  full  amount  has  been  called  on 
each  of  the  remaining  763,  resulting  in  the  payment  of  £7,600. 

TELEGRAPH  CONSTRUCTION  AND  MAINTENANCE  COMPANY  (LIMITED). 
— The  annual  return  of  this  Company,  made  up  to  March  12th,  has  been 
tiled.  The  nominal  capital  is  £448,200  in  £12  shares,  and  37,350  have 
been  taken  up,  allotted,  and  £448,200  has  been  received. 

UNIVERSAL  ARC  LAMP  SYNDICATE  (LIMITED).— The  return  for  1894, 
made  up  to  December  31st,  and  the  return  for  1895,  made  up  to  March 
4th,  have  just  been  tiled.  The  capital  is  £3,030,  in  shares  of  £1  each,  and 
?,865  of  these  were  subscribed  for  and  allotted.  A  call  of  2s.  has  been 
loade  on  each  share,  and  £277.  10s.  has  been  received. 


CITY    NOTES. 

BRITISH  GUIANA.— The  report  of  the  Directors  of  the  British  Guiana 
Elei  trie  Light  Company  shows  that  up  to  the  end  of  December  last  the  total 
revenue  for  the  previous  half-year  was  819,199  against  $15,620  for  the 
c  irresponding  period  of  1893.  Expenditure  represented  813,074,  leaving 
a  profit  balance  of  §6,124,  equal  to  nearly  11  per  cent,  on  the  share 
capital.  The  great  demand  for  the  electric  light  in  the  district  sup- 
plied by  the  Company  necessitated  the  putting  down  of  new  plant, 
.  -limited  to  cost  £4  8C0. 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  (LIMITED).— The 
traffic  returns  of  tin-  <  lompany  for  the  week  ended  March  31st  were  £932, 
as  against  £843  in  the  corresponding  period  of  1894,  being  an  increase  of 
£89.  The  total  receipts  for  the  half-year  amount  to  £12,648,  against 
i'12,035  for  the  corresponding  period  of  1894,  an  increase  of  £613. 

DIRECT  SPANISH  TELEGRAPH  COMPANY  (LIMITED).— The  estimated 
traffic  receipts  for  tic-  month  of  March,  1895,  amounted  to  £2,388,  as 
against  £1.800  in  the  corresponding  period  of  last  year. 

DIRECT  UNITED  STATf  S  CABLE  COMPANY  (LIMITED).— The  Directors 
of  I  his  ( lompany  have  resolved  upon  the  payment  of  an  interim  dividend  of 
2s.  per  share,  free  of  income  tax,  being  at  the  rate  of  2  per  cent,  per  annum 
for  the  quarter  ended  March  31st,  the  dividend  to  be  payable  on  and  after 
April  24th. 

EASTERN  TELEGRAPH  COMPANY  (LIMITED).— The  traffic  receipts  of 
this  Company  for  the  month  of  March,  1895,  amounted  to  £70,470.  against 
£57,677  in  the  corresponding  period  last  Mar. 

EASTERN  EXTENSION,  AUSTRALASIA  AND  CHINA  TELEGRAPH  COM 
PANY  LIMITED.  The  accounts  of  this  Company  to  December  31st  last 
show,  subject  to  audit,  a  balance  of  profit  of  £170,936.  15s.  9d.,  after  pay 
moil  of  three  interim  dividends.  The  Directors  now-  propose  to  distribute 
•  ii  May  2nd  prox.  the  usual  dividend  of  2s.  6d.  per  share,  making  a  total 
dividend  for  the  year  1894  of  5  per  cant.,  together  with  a  bonus  of  4s.  per 
share,  or  2  per  cent.,  making  a  total  distribution  of  7  per  cent,  for  the 
year.  The  share  register  will  be  closed  from  the  24th  mat.  to  Mr,  1  i 
prox,  The  traffic  receipts  of  this  Company  for  the  month  of  March,  1895, 
amounted  to  £40,942,  and  to  £38,923   in  the  corn-  ;  tj  of   la-t 

eing  an  increase  of  £2,019. 

In   our  advertisement    columns   will   be   found   a    li-t   "1    tic 

number-  of  389  Five  per  Cent.  Australian  Government  Subsidy  Debentures 

of  £100  each,  which  were  drawn  by  lot  OS  the  l-l  hi-t..  and  will  be  paid 
tt  par  on  July  l>t  next  at  Messrs.  Barclay,  Bcva  i  and  Co.'",  54,  Lombard 
street,  London,  E.O. 


GLOBE  TELEGRAPH  TRUST  COMPANY  (LIMITED).   -The   Directors    ol 

this  Company  have  declared  an  interim  dividend  of  3s.  per  share  on  the 
Preference,  and  2s,  3d.  per  share  on  the  i  Irdinary    hares. 

GREAT  NORTHERN  TELEGRAPH  COMPANY.  The  traffic  receipts  of 
this  Company  for  the  month  of  March  amounted  to  £23,600.  The  total 
rei  i  iptl  from  .January  1st  to  March  31,  1895,  amounted  to  £68,000.  and 
to  £03.000  and  £63,200  in  the  corresponding  months  of  1894  and  1893. 

HOVE  ELECTRIC  LIGHTING  COMPANY  (LIMITED).— A  prospectus  has 
appeared  this  week  inviting  applications  for  subscriptions  to  the  balance  of 
2,851  Ordinary  .-hares  of  £5  cadi,  and  £12,500  First  Mortgage  Four  and  a- 
llalf  per  Cent.  Debentures,  the  balauee  of  the  authorised  debenture 
capital  of  £25.000.  The  shares  are  offered  at  a  premium  of  5s.,  and  the 
debentures  at  a  premium  "f  £3  per  debenture. 

LEIPZIG  TRAMWAYS  COMPANY.  At  an  extraordinary  general  meeting 
of  the  shareholders  in  this  Company,  held  on  Tuesday,  a  proposal  was 
considered  for  the -ale  of  the  undertaking  to  a  German  company.  It  was 
explained  by  the  Chairman  (Mr.  W.  B.  Hawkins)  that  there  was  an  idea 
among  the  authorities  at  Leipzig  that  the  head  ollices  of  the  Company 
should  be  at  that  place,  and  in  view  of  the  early  possibility  of  changing  the 
system  at  present  in  use,  and  working  the  lines  by  electricity,  the  Directors 
recommended  that  the  suggested  transfer  should  be  agreed  to.  The 
proposal  was  adopted. 

LIVERPOOL  OVERHFAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  31st  ult.  amounted  to  £1,002.  The 
amount  for  the  corresponding  week  last  year  was  £841. 

MIDDLESBOROUGH  TOWN  AND  LANDS  COMPANY  (LIMITED).--The 
Directors  of  this  Company,  in  their  first  annual  report,  just  issued,  state 
that  the  electric  lighting  branch  of  the  undertaking  has  recently  shown 
some  improvement  in  revenue,  and  as  there  have  been  further  reductions 
in  expenses,  the  result  of  the  year's  working  has  shown  a  small  profit. 

OSWESTRY  ELECTRIC  LIGHTING  COMPANY  (LIMITED)  —A  meeting  of 
the  shareholders  of  this  Company  was  held  last  week,  Mr.  A.  Wynne 
Corrie  presiding.  He  gave  an  interesting  resume  of  the  work  il.me  by  the 
Company  since  its  formation  in  March,  1893.  A  site  had  been  obtained  at 
Coney  Green,  which  would  afford  ample'  room  for  the  present  proposed 
plant,  and  additions  equal  to  ten  times  the  initial  capacity.  Since  the 
second  general  meeting  of  the  shareholders,  held  in  June  last,  the  Directors 
had  gone  carefully  into  every  point,  and  tenders  had  been  accepted  for  the 
necessary  machinery  plant  and  cables,  and  arrangements  made  for  erecting 
the  supply  station.  Mr.  Wynne  Corrie  was  re-elected  Chairman,  and 
Messrs.  O.  IVrks  and  R.  Lloyd  were  re-elected  Directors.  Messrs.  Josiah 
Jones  and  E.  Bremner-Smith  were  also  elected  Directors. 

RIVAL  TELEPHONE  COMPANIES  IN  THE  UNITED  STATES.— The 
Elkhart  Telephone  Company,  which  will  be  a  keen  competitor  of  the  Bell 
Corporation,  has  been  organised  under  the  laws  of  Indiana,  U.S.A.  The 
Board  of  Directors  includes  R.  B.  Campbell,  general  manager  of  the 
Baltimore  and  Ohio  Railroad  Company  ;  H.  E.  Bucklen,  president  of  the 
Elkhart  and  Western  Railroad  Company  ;  and  Charles  Selden,  super- 
intendent of  telegraphs,  llaltimore  and  Ohio  Railway.  The  Company 
claims  to  have  unlimited  capital  at  its  command. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED). ^This 
Conn  any's  traffic  receipts  for  the  week  ended  March  29, 1895,  after  deduct- 
ing i7  per  cent,  of  the  gross  receipts  payable  to  the  London  Platino- 
Brazilian  Telegraph  Company  (Limited),  were  £3.148. 

WESTERN  UNION  TELEGRAPH  COMPANY.— The  following  is  the  report 
of  this  Company  for  the  quarter  ended  December  3!,  1894  :  — 

Surplus  October  1,  1891,  as  per  last  quarterly  report  87,386,468.  14 

Net  revenues,  quarter  ended  December  31,  1894  1,580,995.  73 

$8,967,463.  87 
From   which,  deducting  for  dividend  of   1}   per  cent. 

paid  January  15,  1895    ..._ $1,191,933.  75 

Interest  on  bonded  debt   223,901.  20 

Sinking  funds 20,000.  03 

$1,435,834.  95 

Left  a  surplus  January  1,  1895,  of 7,531,628.  92 

The  net  revenues  of  the  quarter  ended  March  31-t. 
based  upon  nearly  completed  returns  for  January, 
partial  returns  for  February,  and  estimating  t lie 
business  for  March,  will  be  about 1,200,000.  00 

$8,731,628.  92 
From  which,  appropriating  for — 

Interest  on  bonds  $223,400.  00 

Sinking  fuuds    20,000.  00 

243,400.  00 

$8,488,228.  92 
It  requires  for  a  dividend  of  1 J  per  cent,  on  the  capital 

.  i.  issued  ab  ut     1,192,000.  00 

Deducting  which  leaves  a  surplus,  after  paying  divi- 
dend, of : $7,296,228.  92 

In  view  of  the  preceding  statements,  the  Committee  recommend  the 
payment  ofa  dividend  of  I  |  per  cent,  on  the  capital  stock  of  the  Company 
on  15th  April. — The  dividend  may  be  collected  through  any  bank  on  or 
after  the  15th  inst. 

WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY  (LIMITED).— 
The  estimated  traffic  receipts  of  this  Company  for  the  half  month  ended 
M  o.  h  .7,lst  are  £2,810,  as  compared  with  £2,827  in  the  corresponding  period 
of  1894.    The  November  receipts,  estimated  at  £4,000,  realised  £4,079. 
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COMPANIES' 


SHARE        LIST. 


PRESENT 

Amount 

Last 

of 

Share 

hkno. 

£1,012,880 

Stock 

14  0 

£2,993,560 

Stock 

28  0 

£2,993,560 

Stock 

5/0 

£184,500 

100 

*% 

130.000 

£10 

3/0 

£75,000 

£100 

f>% 

10,000,000 

$100 

~" 

16,000 

10 

8/0 

6,000 

10 

103; 

12,931 

6 

1/8 

6,000 

5 

10% 

£30,000 
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4}% 

60,710 

20 

2/0 

400,000 

10 

2/6 

70,000 

10 

67. 

£1,297,837 

Sto  k 

i% 

£102,100 
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6% 

250,000 

10 

2/6 

£320,0150 
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4% 

£62,700 
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6% 

£95,100 

100 

BZ 

£31)0,000 

100 

i'<i 

£200,000 

£25 

*% 

180,227 

10 

1/6 

180,042 

10 

6% 

150,000 

10 

6.0 

£190,000 

100 

62 

17,000 

25 

12,6 

37,648 

10 

6/0 

£100,000 

100 

6% 

£100,000 

£100 

*% 

11,S39 

8 

4/0 

3,381 

£100  Cert. 

25/0 

15,609 

10 

6/0 

£249,900 

100 

&'. 

30,000 

10 

2/0 

£150,000 

100 

s% 

88,321 

10 

6d. 

34,663 

10 

6% 

4,669 

10 

6% 

£80,000 

100 

6% 

64,242 

16 

3/0 

33,129 

n 

3/0 

33,129 

n 

4/6 

£171,900 

100 

6% 

£211,800 

loo 

6% 

$1,211,000 

$1,000 

n 

£106,900 

£100 

6% 

44,000 

5 

10/0 
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10/0 

2Jd- 

171,504 

£1 

484,597 

6 

2/6 

15,000 

10 

«% 

15,000 

10 

6? 

119,234 

6 

2/0 

1,000,000 

Stock 

3j% 

68,000 

6 

1/0 

£146,733 
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i>% 

40,00(1 

£10 

5/0 

■1", 

10 

6/0 

£100,000 

Stuck 

5% 
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£5 

£30,000 

£5 

2m 

£67,400 

£100 

6% 
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£5 

16,000 

£5 
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£5 

6% 

45,000 

£5 

3/0 

111,00(1 

6 
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£100,00(1 
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20 
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£5 

4  6 
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£5 

TA 
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6 

H 
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8 
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2 

W. 

£126,000 
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m 

'. 0 

5 

8/0 
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6 

J  '«i 

£6 

i  ' 

2 

12,846 

2 
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91,195 

2 
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6 

10 
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£200,000 

100 

*k 
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18,000 

£10 
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9 

12 
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101) 

6 

£5 
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£6 
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10 
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10 
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Stork 

H* 
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10 

*% 

£67,180 
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*% 

87,600 

£10 

K 

6,295 

10 

126,000 

Stock 

t% 

Previous 

Week's  Price, 

Mar,.  27. 


Price 

Wednesday, 

Apr.  3. 


Kate  per 

Cent. 
Yielded. 


Dividend  doe. 


bumi ness  donb 
During  Week 
Endino  Apt.  3 


TELECRAPHS. 
Anglo- American    

Do.      Preferred 

Do.      Deterred   

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer). . . 
Brazilian  Submarine  X 

Do.      5  per  Cent.  Bonds  (2nd  Series,  1906)  ... 

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  [fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4J%  Debentures  of  £50  each 

Direct  United  States  Cable,  1S77    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    . . . 

'      Do.      5  per  Cent.  Debentuies,  1899 

Eastern  Extension   

Do.      4  per  Cent.  Debenture  Stock 

1  Do.  5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900... 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 
'      Do.      it  Mortgage  Debentures,  1909  (regd.)  . 

1      Do.      iX  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1S83  issue 

Indo-European 

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   - 

'Pacific  Europeau  Tel. 4%  Guar. Debs. "Red"  1942 

Renter's  

'Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

1      Do.      6  per  Cent.  Debentures  (red.) 

West  Coast  of  America 

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

1      Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian 

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      6  per  Cent.  Deferred 

'      Do.      6  per  Cent.  Debs.,  Series  "  A"  1910    .. 

*      Do.      6%  Mort.  Debs.,  Series  "B"  1910   

'Western  Union  T/Q  1st  Mort.  (Building)  Bonds  ... 
1      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid) 

Consolidated  Telephone  Const.  &  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid)  — 
National      „.. 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      6{  Cumulative  2nd  Pref.  (fully  paid). 

Do.      6%  Non-Cumulative  3rd  Pref 

1      Do.      Debenture  Stock,  4}%  (red.) 

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red.). . . 


ELECTRICITY  SUPPLY  COMPANIES. 
City  of  London  Electric  Lighting  (fully  paid)    

Do.      6%  Cumulative  Pref.    fully  paid)   

Do.      5  '/  Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp, 

Do.      6  per  Cent.  Debentures,  1900 

House-to-Ilouse  Electric 

Kensington  &  Kniglitsbridge  El.  Light  (fully  paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid) 

London  Electric  Supply „ 

Metropolitan  KIcctric  Supply  (fully  paid)  

'       !)  I.      It  ,   Debs 

Nutting  Hill  Electric      

St.  James  and  Pall  Mall    

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)    


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
Brush  Electri  lal  Engineering 

Do.     6  per  Cent.  Pref.  Non*Cnmulative  

Do.     4  J  per  Cent  Debentures 

Crompton  and  Co.,  7  per  Cent.  Cumulative  Pref. 

Edison  and  Swan  United  

1.0, In.'  and  (icin-ral  Invest.  Ordinary  (£1  paid)  . 

Electric  Construction 

mutative    Pre! 


7  pe 
fflmori  <  Patent 
Fow  lei  Wai  Ing 

lii.ii  (  Kill i    G 

Do,      Ij  pel 
International  ok 


ilUng 


.it.  .  ii, linary 

h  per  Cent.  Preference 

|  wan  "A"(£l  5«.  paid). 

i  Hoi i  Ifalntenanoe  . . . 

perl     .'    B  indi 
w Ho io'..  and  H  in 


paid)  . 


W.  T.  Benli  .     i 

D... 

RAILWAYS  ano  TRAMWAYS. 
cilv  and  South  Lond 

Do  i  ■  <     

Do,     i     Pel  potual 
i.i v. op  ..,i  Overhead  Hallway  

Do.    f.  ,  Preferen. .. 

Do.    4%  Debenture 
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6} 
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4) 
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16  J 
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71 
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7} 

ri 
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11 

10 

21 
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u 

1 

•I 
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5     4     0 
4    9    6 

4  12     1 

5  14     4 

3  16    2 

4  8  11 

5  0    0 
4     4  11 
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3  18    9 


4  14  7 

4  14  7 

3  13  11 

3  10  S 

4  8  1 
3  II  3 

3  16  7 

4  13  6 
4  12  7 


4  16  9 
1  16  7 
1  15  4 

5  6  8 

6  0  0 

4  11  1 

5  4  6 


1  15 
3  18 
3  13 


0  6  7 
4  11  G 
3  17  11 


Jan.,  Apr  ,  July,  Oct 


January  and  July  . 
Mar.,  June,  Oct.,  Dec 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October  - 


Jan.,  Apr,  July,  Oct. 


May  and  November 
February  &  August 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July    . 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  and  October  . 

January  and  July 
March  &  September 
January  and  July 
June  and  December 

May  and  November 

June  and  December 
Miy  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 

Yearly    .  . .  . 

June  and  December 


January  aud  July 


June  and  December 
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June  aud  December 
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January  and  July  _ 


IVhruary  *    August 
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NOTES. 


Whateveb  may  be  the  exact  modus  operandi  of  telegraphy 
without  wires,  the  fact  that  telegraphic  communication  was 
last  week  kept  up  between  the  island  of  Mull  and  the  main- 
land, by  means  of  the   system  with  which    Mr.  Pbeece  has 

experimented  so  much  of  late,  is  an  interesting  event  in  the 
somewhat  prosaic  latter  day  annals  of  telegraphy.  The  six- 
mile  cable  connecting  Oban  with  Auchnacraig  having  broken 
down,  a  gutta-percha  insulated  wire,  H  mile  long,  was  run 
along  the  ground  from  Morvern,  whilst  on  the  island  of  Mull  the 
ordinary  overhead  circuit  connecting  Craignure  with  Aroswas 
made  use  of;  the  distance  intervening  between  the  two  parallel 
circuits  was  about  Sh  miles,  the  Sound  of  Mull  being  here 
at  its  narrowest,      ["sing  a  vibrator  as  a  transmitter  and  a 

as    a    receiver,    the    usual    telegraphic  traffic   was 

■  ■. i tli   until  the  cable  was  repaired.     Morvern,  we  may 
remark,  is  some  15  miles  from  Oban  as  the  crow  flics. 


The  Paper  recently  read  before  the  Institution  of  Electrical 
Engineers  by  Mr.  Langdon  is  an  instance  of  the  way  in  which 
a  di  cription  of  plant  and  a  dry  relation  of  experience  may 
give  rise  to  quite  as  interesting,  and  certainly  more  valuable, 
discussion  than  the  most  designedly  controversial  contribu- 
tion. The  best  height  and  distance  apart  of  arc  lamps,  the 
ize  of  lamp,  the  best  system  of  distribution,  were  the 
practical  points  which  occupied  the  attention  of  the  various 
speakers.  There  was  a  decided  expression  of  opinion  in  favour 
of  a  three-wire  system  of  distribution  at  220  or  4-10  volts  for 
open-space  arc  lighting,  the  lamps  being  strung  in  groups  of 
four  or  eight  across  the  outer  mains.  On  the  score  of  superior 
safety,  greater  security  against  complete  breakdown,  and 
general  flexibility,  some  such  plan  undoubtedly  has  the 
advantage,  and  after  the  statement  which  was  made  with 
regard  to  the  Albert  and  West  India  Docks  installation,  it 
must  be  considered  that  even  from  the  point  of  view  of 
cost  of  copper,  this  method  can  be  made  to  pay.  We  cannot 
help  thinking  that  electrical  engineers  are  inclined  to  lay  too 
much  stress  on  low  total  cost  per  unit,  and  even  yet  do  not 

thoroughly  u  alise  thai  fri  ed fr breakdown  is  qu 

ll,  if  not  nioi'i     o. 


Mb.  Langdon 's  figures  with  regard  to  the  comparative  cost 

of  electricity  and  gas  are  invaluable,  coming  a    the)  do  from 

a  railway  engineer  without  bias,  and   based  as  1 1 1 .  \  are  on 

i  qperience.     Taking  the  Lawley-street  (Birmingham) 


figures,  and  reckoning  the  arcs  at  800  c.p.  instead  of  1,200  e.p., 
and  allowing  the  regenerative  gas  burners  to  be  all  they  are 
said  to  be,  it  will  be  seen  that  gas  comes  out  at  something 
like  four  times  the  price  of  electricity,  and  the  more  closely  we 
look  into  the  figures  the  worse  they  become — for  gas. 


We  publish  this  week  a  short  article  on  "American 
Electrical  Tramway  Clearing,"  from  the  pen  of  Mr.  J.  D. 
Dallas.  As  the  writer  himself  remarks,  his  criticisms  and 
conclusions  do  not  apply  to  English  practice.  What  is  true 
of  an  American  tramway  is  by  no  means  true  of  the  type  of 
heavy  electric  railway  to  be  found  here,  and  it  is  doubtful  if  it 
always  applies  even  to  an  English  tramway.  The  restrictions 
which  compel  an  engineer  to  adopt  gearing,  when  a  light  car 
is  to  be  driven  at  a  comparatively  low  speed,  vanish  when  a 
heavy  coach  or  train  is  to  be  propelled  at  a  higher  speed. 
Again,  the  light  and  somewhat  rough  construction  of  the 
permanent  way  on  many  American  tramways  may  forbid  the 
heavy  motor  truck,  which  has  received  sanction,  and  has  been 
found  serviceable  here  and  on  the  Continent,  and  may  compel 
the  engineer  to  give  his  motors  and  gears  a  flexible  suspen- 
sion. Yet  there  are  some  points  where  American  and  English 
experiences  meet.  It  is  conceded  everywhere  now,  for  example, 
thai  where  gear  must  be  used  it  must  be  of  the  positive  kind. 
Frictional  gears,  belts,  ropes,  and  other  arrangements  which 
do  not  give  a  positive  grip,  have  been  tried  and  found  wanting. 
They  invariably  fail  on  the  slightest  gradient  if  the  load 
happens  to  be  abnormally  heavy  ;  and  for  all  that  they  are  so 
silent  their  efficiency  has  not  proved  to  be  high.  One  of  the 
most  notable  instances  was  the  use  of  steel-cord  gear  on  the 
Berlin-Lichtenfeld  tramway,  by  Messrs.  Siemens  and  II  u. ski.. 


Mr.  Dallas  inclines  to  favour  double-reduction  spill- 
ing, which  has  certainly  been  thoroughly  tried  in  America  ; 
but  we  are  sorry  he  has  so  little  to  say  on  behalf  of  worm 
gear.  There  is  a  curious  diversity  of  opinion  in  regard  to 
this  latter  gear.  Setting  aside  the  fact  that  unless  it  is  well 
made  with  the  besi  materials  it  is  useless,  we  have  on  the  one 
hand  engineers  who,  like  the  late  Mr.  Reckenzaun,  are  able  to 
extract  a  satisfactory  90  to  95  per  cent,  efficiency  from  it,  and, 
on  the  other  hand,  enginee:  who  have  not  a  good  word  to 
say  for  it,  either  on  the  score  of  efficiency  or  life.  We  are 
inclined  to  believe  that,  other  things  being  equal,  much  of 
this  difference  is  due  to  the  distribution  of  the  thrust  on 
the  contacl  lurfaces  and  to  the  choice  of  a  peripheral  velocity 
for  the  pinion.     Of   course,    with   this   gear   an  oil  bath    is 
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essential  to  high  efficiency.  In  the  use  of  spur-gear  one  of 
the  troubles  which  is  met  with  is  the  bark  lash  caused  by  the 
over-running  of  one  tooth  against  another.  This  is  inevitable 
where  two  or  more  ti  eth  are  paired  at  the  same  time,  and  ii 
is  only  to  a  certain  extent  reduced  by  such  devices  as  that 
employed  by  Mr.  Sprague.  This  device,  consisting  in  setting 
half  the  width  of  the  teeth  half  a  pitch  ahead  of  the  other 
half-width,  is  simply  one  step  towards  employing  helical  gear  ; 
and  it  might  be  more  satisfactory  to  go  the  entire  way. 
Another  plan,  which  has  been  recommended  by  some  English 
engineers,  is  to  adopt  teeth  of  very  long  pitch  and  compara- 
tively short  length,  thus  throwing  all  the  driving  force  upon 
only  one  tooth  at  a  time.  We  do  not  know  if  this  gear  has 
ever  been  tried  on  tramcars,  but  it  has  been  found  very 
efficient  in  mill  work.  It  would  be  necessary  to  make  the 
teeth  sufficiently  long  to  prevent  tripping,  but  the  length 
might  even  then  be  very  much  less  than  usual. 


The  letter  on  "The  Foundations  of  Electrical  Science," 
iy  M.  G.  Giorgi,  which  will  he  found  in  our  Correspondence 
columns  this  week",  although  inspired  by  the  recent  discussion 
on  " Labour- Saving  Apparatus,"  must  not  be  confused  with 
it.  The  point  under  debate  is  not  now-  the  best  method  of 
teaching  electrical  science,  but  the  very  nature  of  the  founda- 
tions of  that  science.  The  foundations  of  any  physical  science 
are,  of  course,  matters  of  thought  rather  than  of  fact ;  since 
in  the  actual  world  of  phenomena  any  one  process  cannot 
be  said  to  be  more  fundamental  than  any  other.  Ohm's 
law  may  he  a  foundation  idea,  but  it  is  not  a  more 
primitive  phenomenon  than,  say,  cathode  rays  or  lumi- 
nescence phenomena.  The  problem  raised  by  M.  Giorgi, 
then,  is  as  to  what  is  the  most  consistent  and  logical 
conception  of  electrical  science.  His  attack  on  the  sup- 
l  dimensions  of  electrical  quantities  is  really  beside 
the  point,  since  no  one  nowadays  insists  on  looking  on 
i  velocity  or  on  electrical  things  generally  as 
mere   matters  of  L,  M  and   T.     M.  Giorgi   thinks   that   the 

elec i     i    the  itarting  point  for  an  ideal  conception  of 

-I .     !.    Granted  that  this  may  be  so,  educationally ; 

hut  we  are  not  now  concerned  with  the  exigencies  of  educa 
tion.  We  are  inclined  to  think  that  M.  Giorgi  would  find 
thing  growing  eather  complicated  before  he  had  got  very 
l';n-,  if  he  adhered  to  the  electric  current  as  the  resting-place 
for  the  api  ol  bis  inverted  pyramid.  For,  when  we  look  at 
it  more  closely,  what  particular  function  are  we  to  regard  a  i 
current  '.'     Or,  are  we  to  bake  all  the  related  functions 

as  the  propi      I   | ■  ■   I idation  '     in  fad .  what  in  exacl 

languagi    i    thi  definition  which  M.  Giorgi  would  give  to  this 

quantity  ?     It   i  i  an  inti  n   I and  important  matter  which 

be  ha  ome  of  our  readers  v,  ill  venture 

to  di  en 

'I'm    plan  which  has  jusl   I dopted  ai    Bristol  of  tcle- 

phonicallj  conned  ing  tin    central    tation  with  the  engineer' 

one     I  o i    1 1 1  i on 

Ii  while  to  givi   thi    eD| the  bli     ing  ol   I 

\n\  failure  oi  the    upply  would  thi  n 
b    tnadi   liately  manifest  to  him  bj  an  oul  ward 


and  invisible  sign,  about  which  there  could  be  no  mistake, 
We  once  had  the  pleasure  of  spending  a  night  at  the  house 
of  an  engineer  whose  little  water-power  electric  light  supplj 
station  lay  on  the  other  side  of  .1  paddock  and  a  narrow 
stream.  We  were  assured  thai  whenever  the  lights  showei 
ominous  flickering  or  signs  of  gh  ing  out,  it  was  the  engineer's 

p] t  custom  to  clear  the  window,  garden  paling,  paddock 

and  narrow  stream  in  rapid  succession,  arriving  at  hi 
station  just  in  time  to  rescue  the  electric  light  from  damning 
disrepute. 


The  Postmastuu-General,  we  are  glad  to  notice,  is  willing 
to  grant  an  inquiry  into  the  alleged  loss  on  Press  telegrams 
provided  the  Press  will  consent  to  abide  by  the  result.  That 
the  offer  is  declined  affords  another  reason  for  instituting  the 
inquiry  and  following  it  up  by  action.  Mr.  Jeans,  ( 'hairman 
of  the  Press  Association,  wants  all  the  figures,  and  then  to  be 
allowed  to  draw  from  them  what  conclusions  he  pleases.  In 
reality  he  draws  the  conclusions  first,  and  asks  for  statistics 
after.  His  conclusions  are,  as  we  have  before  stated,  that 
night  Press  work  cannot  be  blamed  for  the  loss,  because  the 
wires  would  otherwise  be  comparatively  idle.  But  why  Presd 
work  only  ?  According  to  this  all  night  work  ought  to  travel  at 
a  cheaper  rate,  because  of  its  not  travelling  by  day  when  the 
win  -  are  full. 


We  believe  we  are  correct  in  saying  that  so  heavy  is  tha 
Press  work  at  night  time  that  the  most  highly-paid  operators 
and  the  most  costly  appliances  have  to  be  resorted  to  in 
order  to  cope  with  it.  Night  work  is  always  more  expensive 
than  day  work,  and  it  is  probably  the  fact  that  even  Presil 
messages  cost  more  at  night  than  in  the  day-time,  although 
transmitted  at  a  cheaper  rate.  But  whether  by  day  or  l<y 
night,  the  tariff  is  preposterously  low  when  compared  with 
that  of  ordinary  messages.  Mr.  Jeans's  contention  as  to  the 
set-off  in  the  way  of  newspaper  custom  to  the  Posl  Office, 
may  be  a  reason  for  amalgamating  the  accounts  of  the  two 
services,  but  it  is  absurd  as  an  argument  for  ruinously  low- 
rates  being  imposed  on  the  telegraph  service. 


Ihe  Verband  Deutscher  Electrotechniker. — The  next  annual 
meeting  of  this  society  is  to  be  held  in  Munich  from  June  27th 
to  30th  next. 

The  Telautograph. — We  hear  thai  Prof.  Kl hi  11  (i ray's  two- 
wire  telautograph  is  now  on  its  way  to  Europe,  and  will  in  all 
probability  be  exhibited  at  the  June  soirA  of  the  Royal  S 

Marriage.— t'n  Saturday,  6th  mat.,  al  St.  Mary  Abbot's, 
Kensington,  Mr.  W.  B.  Esson  was  married  to  Mis.  I,.  V.  Fairfax, 
A  reception  was  afterwards  given  at  the  Kensington  Palaofl 
I  [otel,  I  >e  \  ere  gardens. 

The  Northern  Society  of  Electrical  Engineers. — At  the 
ballot  for  new  members  and  associates  on  the  8th  ins!  .  Messrs, 
A.  V.  Ellis,  F.  W.  Page,  and  .1.  Sambidge  were  elected 
members,  and  .1.  A.  Ormerod  as  an  associate. 

American  Association  for  the  Advancement  of  Science.— 

The  next    nieel  ing  Ol   I  he    \tneri.    in     \  II  i  ici  itii 'thi      \ 

ni  of  Soience  will   take   place  al    Springfield,  Miss,  August 

I'.Mh  to  September  4th,     Meetings  of  affiliated  so 
on  Monday ,   [ 

Welded  Rail  Joints.  Welded  rail  joints,  both  by  the 
,  led ne  prooess  and  east,  h  ive,  gays  t  b 

1      teal     ol     an    exceptionally    severe  winter,  and 

have  weathered  the  Btorm  with  a  reoord  even  bettor  than  thfl 
mguine  expeotal  ions  dared  to  hope. 
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Cable  Interruptions  and  Repairs  : 

l  late  "f  Interruption.     I  late  of  Repair, 

Feb.  23, 1895.        April  8,  1895. 

Latakia     Cyprus  tfov.  27, 1894. 

Si.  I  oui       v  ronha    Mar.  12.  1895. 

St.  Vincent — San  Luiago  April   5.  1895. 

The  Westinghouse  and  General  Electric  Companies. — The 
Philadelphia  correspondent  of  The  Times  announci  thai  the 
committees  which  are  making  arrangements  between  the 
Westinghouse  and  General  Electric  Companies  for  "pooling" 
have  practically  completed  their  negotiations. 

Expiry  of  a  Faure  Secondary  Battery  Patent.-  -( In  Tuesday 
next  will  expire  a  patent,  No.  1,676,  of  April  16,  1881,  taken  out 
by  M.  Camilla  Fame,  and  relating  to  the  securing  of  the  active 
material  against  the  face  of  a  secondary  battery  plate  by  means 

of  various  contrivances  such  as  felt,  paper,  wicker-work,  india- 
rubber  bands,  &c. 

Institution  of  Mechanical  Engineers. — The  general  meeting, 
already  announced  For  Wednesday  evening,  21th,  and  Friday 
evening,  26th  April,  at  half-past  seven  p.m  ,  will  be  held  in 
the  Lecture  Theatre  of  the  Royal  United  Service  Institution, 
Whitehall,  S.W.,  by  kind  permission  of  the  Council  of  the 
Royal  United  Service  Institution. 

Society  of  Arts. — The  following  are  the  Papers  to  be  read 
at  the  first  four  Wednesday  meetings  of  the  Society  of  Arts 
after  Easter: — "The  Use  of  Electricity  for  Cooking  and  Heat- 
ing," by  Mr.  R.  E.  Crompton  ;  "  Deviations  of  the  Compass," 
by  Prof.  A.  W.  Reinold,  F.  U.S.  ;  "  The  Extraction  of  the  Rarer 
Metals  from  their  Oxides,"  by  Prof.  William  Chandler  Roberts- 
Austen,  F.R  S.  ;  and  "Means  'or  Mitigating  the  Fading  of 
Pigments,"  by  Capt.  W.  de  W.  Abney,  F.R  S. 

Accumulator  Traction  in  France.  —An  electric  tramway  on 
the  accumulator  system  has  recently  been  completed  between 
md  Cimiez.  The  generating  plant  comprises  two  50  HP. 
steam  engines,  driving  two  dynamos  giving  200  amperes  at 
200  volts.  The  accumulators  employed  are  of  the  Laurent- 
CVly  type,  supplied  by  the  Society  du  Travail  E'ectriqne  des 
Metaux.  Each  car  is  provided  with  90  cells,  and  two  motors 
connected  to  the  axles  by  gear  wheels. 

An  Electric  Mountain  Railway. — A  company  is  being  formed 
to  construct  an  electric  rack  railway  up  the  Sonnenberg  at 
Lucerne,  under  an  80-years  concession  granted  in  June,  1893. 
The  line  will  be  3'8  kilometres  long,  the  terminal  station  being 
at  an  altitude  of  2,555ft.  The  necessary  electric  energy  will 
be  supplied  from  the  Rathhausen  central  station,  the  current 
being  conveyed  along  an  underground  conduit.  The  line  will 
be  of  the  metre  gauge,  the  speed  ranging  between  9  and  12 
kilometres  per  hour. 

Royal  Meteorological  Society. — The  ordinary  meeting  of 
this  Society  will  be  held,  by  kind  permission  of  the  Council  of 
the  Surveyors'  Institution,  at  12,  Great  George-street,  West- 
minster, on  Wednesday  next,  the  17th  inst.,  at  7:30  p.m.  The 
following  Papers  will  be  read: — "The  Frost  of  January  and 
February,  1895,  over  the  British  Isles,"  by  F.  Campbell 
Bayard  and  William  Marriott,  and  "Some  Hints  on  Photo- 
graphing Cloud,"  by  Birt  Acres.  The  above  Papers  will  be 
illustrated  by  photographs  and  lantern  slides. 

Belts. — The  recent  very  eccentric  behaviour  of  the  Eccentric 
Association  of  Eugineers  of  New  York  makes  one  inclined  to 
wonder  whether  the  Association  has  any  interest  in  direct- 
ed  engines  and  dynamos.  "  Whereas,"  says  a  resolution  of 
this  Association,  "the  mayor  of  Brooklyn,  Charles  A.  Schieren, 
has  shown  by  his  official  acts  that  he  is  in  sympathy  with  the 
Brooklyn  trolley  corporations  in  the  fight  of  our  brothers  for 
justice  and  living  wages  ;  and  whereas,  said  Charles  A.  Schieren 
is  a  large  manufacturer  of  belting  in  the  city  of  New  York  ; 
resolved,  therefore,  i  he   tl  of  the  Eccentric  Associa- 

tion of  Engineers  will  do  all  in  thtir  power  to  prevent  tl 
of  belts  manufactured  by  the  Schieren  Belting  Company." 

Municipal isation  of  the  Telephones  —At  the  meeting  of  the 
Edinburgh  Town  Council  last  week,  Sir  .lames  Russell 
the  adoption  of  a  report  from  the  Lord  Provost's  Committee 
recommending  that  application  be  made  to  the  Board  of  Trade 


For  a  licence  to  establish  a  system  of  telephonic  communication 
within  the  city,      lie  said  that  the  evidence  beforo  the  Tele- 

ph Committee   showed   that  a  Town  Council   could   very 

easily  give  an  efficient  twin-wire  service  for  a  rate  of  subscrip- 
tion at  about  half  the  present  charge,  li  tbe  National 
Telephone  Company  were  confirmed  in  its  monopoly  by  the 
Postmaster-General,  they  would  do  what  they  bad  done  in  the 
past — namely,  bring  in  a  Bill  and  take  their  streets.  If  For 
nothing  else  than  to  bring  the  Company  to  its  senses  they 
ought  to  adopt  the  motion.  It  was  agreed  to  recommend  the 
matter  to  the  Lord  Provost's  Committee  for  further  report. 

Electrical  Expenditure  of  the  London  County  Council. — At 
the  weekly  meeting  of  the  County  Council  on  Tuesday  last,  the 
estimate  of  the  receipts  and  expenses  for  the  year  ending 
March  31,  1890,  was  submitted.  The  Highways  Committee, 
under  the  administration  of  the  Electric  Lighting  Acts,  esti- 
mated that  tbe  receipts  of  the  Council  for  electric  meter  testing 
fees  was  £200,  this  being  an  increase  of  £170  over  that  of  last 
year.  The  estimate  of  expenses  was — salaries  and  wages  of 
inspectors,  ivc,  £680  ;  gas  and  electric  current,  £80  ;  stores, 
£200  ;  incidental,  £100,  and  contingencies,  £200  ;  total, 
£1,260.  East  year  the  estimate  was  £1,205.  The  same 
committee  further  estimated  that  £550  would  be  required  for 
expenses  under  the  London  Overhead  Wires  Act,  1891.  The 
Fire  Brigade  Committee  estimated  that  £8,000  will  be  required 
for  telephones  and  fire  alarms.  This  is  a  decrease  of  £250  on 
the  estima'e  of  last  year. 

Institution  of  Electrical  Engineers. — In  consequence  of  the 
exigencies  of  their  building  operations,  the  Council  of  the 
Institution  of  Civil  Eugineers  have  been  compelled  to  place  the 
whole  of  their  premises  in  the  contractor's  hands,  and  no 
further  meetings  can,  therefore,  be  held  there  for  some  con- 
siderable time.  The  Institution  of  Electrical  Engineers  have 
consequently  obtained  permission  to  hold  the  remaining  three 
meetings  of  their  Session,  viz.,  on  April  25th,  May  9th  and  23rd, 

at  the  Society  of  Arts,  John-street,  Adelphi. At  the  last 

meeting,  the  following  gentlemen  were  passed  in  : — (Member) 
A.  11.  Walton  ;  (Associates)  A.  H.  Avery,  C.  J.  Bosanquet,  T.  W. 
Broadbent,  Cadwallader  Morgan  van  Cuylenburg,  R.  McGilli- 
vray   Daw  kins,   F.  A.  Glover,  J.  P.  Nelson,  L.  F.  Noakes,  S. 

Richardson,   W.   Walker,    A.    J.    C.   Waterland. An   error 

occurred  on  p.  695  of  our  last  issue  ;  the  gentlemen  stated  to 
have  been  elected  to  the  Institution  of  Civil  Engineers  were 
passed  into  the  Institution  of  Electrical  Eugineers. 

Edinburgh. — The  Edinburgh  municipal  electric  supply 
station  was  formally  opened  yesterday  (Thursday  evening), 
by  the  wife  of  the  Lord  Provost.  The  station  is  designed  for 
both  continuous  and  alternating  current  supply  ;  the  former 
working  on  the  three-wire  system  for  the  nearer  districts,  and 
the  latter,  working  at  high  pressure  with  transformers,  for  the 
districts  which  are  more  remote.  The  plant  capacity  of  the 
station  is  40,000  glow  lamps  and  175  street  arc  lamps.  A 
battery  of  the  newest  type  of  Crompton-Howell  storage  cells  has 
been  erected.  The  alternating  current  is  supplied  at  a 
frequency  of  00  <\j,  from  two  Ferranti  alternators  direct  coupled 
to  Willans  engines.  Besides  supplying  the  outlying  districts, 
these  alternators  also  drive  the  street  arc  lamps  through 
Ferranti  rectifiers.  The  feeders  consist  of  armoured  cables  for 
the  alternating  currents,  and  bare  copper  in  conduits  for  the 
continuous  currents.  The  distributors  consist  of  covered  cables 
in  earthenware  conduits.  The  charge  for  supply  will  be  6d. 
per  unit  in  the  night,  and  3'd.  during  the  daytime  ;  and  a 
sjBtem  of  discounts  will  be  adopted. 

Press  Telegrams. — In  reply  to  a  question  put  in  the  House 
of  Commons  on  Thursday  last  week,  by  Mr.  Jackson,  Mr.  A. 
Morley  said  I  1  have  read  the  letter  in  The  Times  to  which  the 
member  refers,  and  I  have  also  seen  other  communications 
in  the  public  Press  on  the  same  subject.  I  have  already  in 
this  House,  in  reply  to  questions  put  to  me  by  the  hon.  member 
for  Cardiff  and  other  members,  explained  that  it  was  impossible 
to  separate  the  cost  of  dealing  with  Press  telegrams  from  that 
of  the  rest  of  the  service  ;  but  I  added  that  the  best  estimate 
that  cotdd  be  formed  by  the  officials  of  the  Post  Office  pointed 
to  the  annual  loss  on  Press  telegrams  being  at  least  £300,000 
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a  year,  and  probably  a  still  larger  sum.  I  see  no  reason  what- 
ever to  depart  from  this  estimate,  and  I  should  be  quite 
willing  to  arrange  for  an  impartial  investigation,  such  as  is 
suggested  by  the  right  hon.  gentleman,  if  I  were  to  receive 
satisfactory  assurances  that  the  Press  would  abide  by  the 
result  of  an  inquiry,  and  would  undertake  not  to  oppose  the 
passage  of  the  necessary  legislation  for  a  corresponding  revision 
in  the  charges  if  it  should  be  shown  that  they  are  insufficient 
to  provide  for  the  cost  of  the  service. 

A  Thermo-Chemical  Carbon  Cell. — At  a  recent  meeting  of 
the  Academie  des  Sciences,  M.  Desire  Korda  read  a  Paper  on  a 
"Thermo-Chemical  Carbon  Cell."  The  author  finds  that  if 
barium  peroxide  is  heated  to  redness  in  contact  with  a  carbon 
plate,  the  oxide  becomes  reduced  to  baryta,  and  a  difference  of 
potential  of  about  one  volt  is  produced,  the  carbou  plate  being 
negative.  A  similar  result  was  obtained  with  cupric  oxide  as 
soon  as  a  layer  of  potassium  carbonate  was  placed  between  the 
oxide  and  the  carbou,  the  difference  of  potential  in  this  case 
amounting  to  l'l  volts.  The  experiments  were  in  each  case 
performed  by  connecting  a  plate  of  gas-retort  carbon  by  means 
of  a  platinum  wire  to  one  terminal  of  a  Richard  voltmeter,  and 
placing  on  the  carbon  a  little  of  the  salt.  A  platinum  wire 
dipping  in  the  salt  served  to  complete  the  circuit.  On  heating 
the  carbon  to  a  dull  red  heat  in  a  Bunsen  flame,  a  violent 
effervescence  takes  place,  carbon  dioxide  being  evolved,  and 
the  voltmeter  shows  a  deflection  corresponding  to  about  one 
volt.  This  deflection  remains  constant  as  long  as  any  of  the 
higher  oxide  is  left. 

A  Remarkable  Optical  Effect. — Writing  to  the  Electrical 
Engineer  of  New  York,  Mr.  M.  Logan  describes  an  optical 
effect  produced  in  an  asbestos-lined  switch-box,  an  explanation 
of  which  may  possibly  occur  to  some  of  our  readers.  The 
following  is  a  reprint  of  Mr.  Logan's  letter  : — 

On  Eighteenth-street,  near  the  Union  Station,  this  city,  there  are  two 
different  street  railway  companies  using  the  same  track  and  trolley  wire. 
On  a  pole,  placed  near  one  of  the  junctions,  is  a  box  containing  two 
switches.  One  of  these  is  a  double-throw  switch,  so  connected  that  either 
company  can  "  pull "  this  section  ;  the  other  has  then  nothing  to  do, 
directly,  with  this  combination.  To  render  this  arrangement  fireproof,  the 
box  is  lined  with  asbestos.  When  one  power  house  shuts  this  section 
down,  it  is  my  duty  to  go  and  climb  up  the  pole  and  throw  the  double- 
throw  switch  over  so  that  the  other  company  will  "  pull  "  until  the  first 
one  may  resume  operation,  when  the  switch  will  be  thrown  back.  In 
throwing  this  switch  back  it  is  sometimes  necessary  to  break  a  pretty 
heavy  current.  At  night,  when  this  is  done,  a  very  peculiar  light  effect 
may  be  noticed  on  the  asbestos  lining  of  the  box.  This  light  is  very 
white,  almost  uncanny,  and  seems  to  undulate  slowly  back  and  forth. 
This  lasta  only  a  few  seconds,  and  is  noticeable  only  after  a  heavy  current 
i-i  broken  at  the  switch.  The  warmth  of  summer  and  cold  of  winter  do 
h"l  affect  it  perceptibly.  Is  this  a  property  of  asbestos  ?  If  not,  what 
i    ii  ' 

Electric  Railways  in  Connecticut. — Electric  railway  enter- 
prise in  America  has  developed  so  fast  that  it  has  already 
reached  the  local  legislatures,  where  it  promises  to  give  plenty 
of  employment  to  lawyers.  The  Connecticut  Legislature,  accord- 
ing to  latest  advices,  is  now  engaged  in  hearing  the  arguments 
of  representatives  of  the  steam  railway  companies  against  the 
further  granting  of  charters  to  electric  railways,  which  it  is 
proposed  to  run  parallel  to,  and  in  competition  with,  the 
existiug  lines.  Vice-President  Hall,  of  the  Now  York,  New- 
haven,  and  Hartford  Kailway,  opened  the  indictment  with 
a  lengthy  speech,  in  which  ho  said  that  outsiders  were 
seeking  to  wreck  the  Steam  railways  in  Connecticut  by 
building  parallel  electric  lines,  which  would  be  quite  as 
harmful  as  the  parallel  steam  lines,  which  other  capitalists  had 
in  past  years  vainrj  tried  to  gel  legislative  permission  to  build, 
lie  concluded  by  producing  a  map  showing  that  the  electric 
railways  now  existing  or  possessing  powers  or  seek  m  ■  powers, 

would  result    in  i apetitive  parallel  line  running  alongside 

the  i rack  of  his  own  -  mj  From  the  New  Sort  State  line  in 

Springfield,  The  New  York  and  New  England  Railway 
Companies  were  also  represented,  and  the  promoters  of  the 
eleotrio  railways  have  now  been  called  upon  to  make  a  reply. 

Municipalisation  of  Tramways.     In  the  Souse  of  Commons, 

mi  Fridaj  last,  Mr,  Stuarl   moved  the  suspension  of  Standing 

Order  17  1,  which  prohibits  Local  Authorities  from  themselves 

working  the  tramways  they  may  acquire.     The  motion  was 

I    by  a  majority  of  33  in  a   House  of  349,     Sir  John 


Lubbock,  in  opposing  the  motion,  remarked:  "  The  Progressives 
wanted  to  municipalise,  or  rather  monopolise,  everything,  and 
they  wanted  to  manage,  in  addition  to  the  tramways  and  the 
water  supply,  secondary  education,  the  hospitals,  the  docks, 
the  Port,  and  even  the  pawnshops.  Now  their  idea  of  the 
millennium  appeared  to  be  that  the  population  of  London 
should  consist  of  118  Councillors,  19  Aldermen,  and  4i  million 
County  Council  employes." — On  Monday  last  the  Select  Com- 
mittee of  the  House  of  Commons,  presided  over  by  Mr.  Uoby, 
resumed  the  consideration  of  the  Bill  promoted  by  the  London 
County  Council  to  obtain  powers  to  work  any  tramways  which 
have  been  or  may  be  purchased  by  them.  After  hearing  counsel 
on  behalf  of  the  North  Metropolitan  Tramways  Compauy  and 
of  the  London  Tramways  Compauy,  the  Chairman  asked  what 
evidence  was  there  to  show  that  the  Council  should  not  possess 
the  power  of  working  in  the  interest  of  the  public  This 
question  gave  rise  to  a  long  discussion,  in  the  course  of  which 
several  important  points  were  raised.  Eventual!}'  the  Com- 
mittee decided  to  consult  the  Board  of  Trade.  Sir  Courtenay 
Boyle  having  arrived,  the  Chairman  explained  the  matter  to 
him.  Sir  Courtenay  Boyle  replied  that  the  Board  of  Trade 
would  have  no  power  to  make  by-laws  under  the  Tramways 
Act,  and  if  powers  were  given  public  opinion  alone  would  be 
their  support.  The  Committee  found  the  preamble  of  the  Dill 
proved.  They  would  require  a  clause  giving  the  Board  of  Trade 
power  to  make  by-laws  for  the  Council,  and  a  clause  prohibiting 
the  raising  of  fares  on  Sundays  and  holidays. 

The  Electrical  Preparation  of  Titanium. — Hitherto,  says 
M.  Moissan  in  the  Comptes  Rendus,  titanium  has  been  more 
known  in  combination  than  in  the  free  state.  It  has  been 
previously  obtained  by  Berzelius,  Wcebler,  Deville,  and  Kern 
only  in  the  state  of  amorphous  powders,  the  appearance  and 
the  properties  of  which  varied  with  each  preparation.  On 
heating  titanic  acid  in  a  crucible  in  the  electric  furnace  (100 
amperes  and  50  volts),  I  regularly  obtained  a  titanium  oxide, 
fused  or  crystalline,  of  an  indigo-blue  colour.  With  a  current 
of  300  to  350  amperes  at  70  volts,  I  obtained  a  bronze 
yellow  mass  perfectly  fused.  This  is  the  titanium  nitride 
of  Friedel  and  Guerin,  T/.,N.,  If  I  heated  in  the  air  in  a  boat 
of  carbou  under  the  action  of  an  arc  of  1,200  amperes  and  70 
volts,  the  melted  mass  obtained  was  titanium  carbide,  Tit  , 
absolutely  free  from  nitrogen.  For  obtaining  titanium  the 
author  used  the  rutile  of  Limoges,  carefully  selected  and  con- 
taining very  little  silica  and  iron,  but  afterwards  substitute.! 
titanic  acid  prepared  in  the  laboratory.  It  is  intimately  mixed 
with  carbon,  compressed  and  dried.  This  mixture  was  strongly 
compressed  into  a  crucible  of  coke  of  8cm.  in  diameter,  and 
placed  in  the  middle  of  an  electric  furnace.  Some  300  to  401 
grammes  were  operated  on.  The  arc  from  a  current  of  1,001 
amperes  and  60  volts  was  allowed  to  play  for  10  to  12  minuti  - 
The  crucible  when  cold  was  found  to  contain  a  homogi 
mass  which  had  been  melted  only  to  a  depth  of  a  few  cent! 
metres.  Even  with  a  current  of  2,200  amperes  and  60  volts 
the  fusion  was  not  complete.  Beneath  the  melted  titanium 
was  found  a  layer  of  yellow  nitride,  and  a1  the  bottom  of  the 
crucible  a  layer  of  blue  titanium  oxide.  This  fused  mass  may 
be  mixed  with  titanic  acid  and,  anew,  submitted  to  the  action 
of  a  current  as  intense  as  the  former.  By  this  method  was 
obtained  a  titanium  free  from  nitrogen  aid  silicon,  and  con- 
taining only  2  per  cent,  of  carbon.  This  titanium  forms  a 
mass  with  fractures  of  a  brilliant  white,  hard  enough  to  scratch 
easily  sic.  1  and  rock  crystal.  Its  specific  gravity  is  1  \. 
Carbon  dissolves  iu  mi  Ited  titanium,  forming  a  definite  carbi  Is. 
The  excess  of  carbon  crystallises  out  as  graphite.  In  the 
electric  furnace  silicon  and  boron  combine  with  titanium,  form 
ing  boii.lcs  or  sillicides,  melted  or  crystallised,  and  having  a 
hardness  equal  to  that  ol  the  diamond,  Melted  titanium  is 
il1(.  mosl    refraotory  sub  il  in  ie  «  h  oh  h  is  as  yel  obtained  with 

the  eleotrio  fnrnaoe,      1 1    s  re  infusible  than  vanadiun 

goes  fur  beyond   pure  chromium,  tui  pbdenum,  an! 

zirconium.      Melted   titanium  has  a  )   for   nitrogen 

than  the  powders  obtained  by  the  action  of  the  alkaline  n 
Upon    the    llnotitauates.        Still,    this    titanium,    if    reduced     to 

powder,  burns  in  nitrogen  at  a  temperature  of  SOOdeg.  In  the 
totality  of  its  properties,  titanium  distinctly  approach  till 
non  rnetals,  especially  silicon. 
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S  254.  Our  results,  so  far,  depend  upon  the  fundamental 
function  7I,  where  7  is  the  square  root  oi  a  differentiator. 
From  it  follow  various  other  results,  notably  the  functions 
t  1  and  /•-  I.  Since  they  represent  the  elementary  waves 
of  potential  ami  current  due  to  a  stead;  impressed  force,  they 
are  of  particular  importance  ;  ami  since  they  form  the  elements 
in  more  advanced  problems  that  the  preceding,  their  meanings 
should  be  carefully  noted.  Thus,  collecting  some  formula  for 
Referent 

7  =  (Ksr,,  </=(i;s.'  it)'. 

for  shortness.     Then  we  have 
c   'i=i  -erf// 

f 


=  1- 


'/■•       if         1/' 
-'V       -6     5  [2     7   :ir 


(1) 


which  gives  the  V  V0  curves,  and 

e-*9l  =  (^)W,  (2) 

which  gives  the  C/V0  curves,  when  V„  is  steady,  beginning  at 
the  moment  {=0.  Equation  (1)  belongs  to  Fig.  1,  and 
equation  (2)  to  Fig.  '2.  §248. 

Most  solutions  of  problems  in  mathematical  physics  are 
the  form  of  infinite  series.  Finite  solutions  are  quite 
exceptional.  When  of  fundamental  importance  and  of  a 
relatively  simple  nature,  the  series  functions  receive  special 
nanus  and  have  conventional  short  expressions.  Mathema- 
ticians get  so  accustomed  to  working  with  the  short  expressions 
that  when  they  get  solutions  in  terms  of  one  or  a  finite  number 
of  such  functions  they  sometimes  say  that  they  have  got  the 
solution  in  a  finite  form.  But  if  the  functions  were  such  as 
had  not  received  special  names,  the  ease  would  be  substantially 
the  same.  The  difference  is  merely  conventional.  Compare 
(1)  and  (2)  above,  for  example.  In  (2)  we  have  a  case  of  the 
familiar  exponential  function;  in  (1)  a  relatively  unfamiliar 
function  which  seems  a  great  deal  more  transcendental  than 
the  other,  which  is  its  slope.  The  name  erf//  for  the  deficit 
of  i  1  from  unity  was  invented  by  Glaisher,  and  by  using  erf 
we  nave  a  condensi  d  empirical  form  for  the  functions  we  are 
concerned  with. 

Now,  granting  the  desirability  of  having  special  short  ways 
of  representing  important  functions,  we  may  remark  first  that 
I  and  t  /I  may  be  themselves  regarded  as  the  special 
short  \  1  than  the  other  ways,  in  fact.     This  would 

be  an  undesirable  deviation  from  common  practice  were  no 
gained.  But  in  the  present  case  the  forms  in 
question  are  actually  indicative  of  the  functions  themselves  in 
their  structural  meaning,  through  the  operators  generating 
fchem.  Moreover,  they  are  the  forms  which  present  themselves 
naturally  in  the  mathematics.  Furthermore,  they  are  the 
proper  forms  fur  the  easy  and  immediate  performance  of 
operations  on  the  functions  far  more  easily  than  either  the 
full  series  or  the  exp  and  erf  forms.  Lastly,  when  we  pass  to 
more  complicated  cases,  we  shall  see  that  they  are  made  up  of 
these  t  q'\  and  ir^ql  functions,  occurring  in  these  particular 
forms.  Considering  all  these  things,  we  see  that  there  may 
be  great  advantages  in  using  these  forms  in  their  naked 
simplicity,  serving  not  merely  as  empirical  abbreviations,  but 
as  structural  formulae.  Practice  confirms  this  conclusion,  as 
will  be  evident  in  the  following. 

,i;255.  When  we  employ  an  infinitely  long  line  we  do  away 
with  reflected  waves,  and  exhibit  the  essentials  in  the  simplest 
manner  feasible.  The  conditions  prevailing  are  the  same  all 
along,  so  no  change  occurs  in  the  behaviour  of  the  V  and  C 
rated  at  a  source.  Now,  passing  to  more  practical 
I  e  ea  iesi  are  those  in  winch  there  is  only  one  reflected 
wave.  Let,  for  example,  the  impre  ed  for©  be  situated  at 
the  point  >  __,/,  and  the  beginning  x =0  be  earthed,  whilst  the 
end  of  the  line  is  at  an  infinite  distance. 

"  This  series  of  articles  is  ;i  portion  of  Vol.  11.  of  Mr.  Heaviaide'e  work 
on  "Electromagnetic  Theory."     All  rights  of  reproduction  are  reserved. 


The  potential  V  generated  by  e  is 

V,=  +l<  ■>•'  "«-,  on  tin-  right,  (3) 

Va=  -U  ■«"-«<;  on  the  left,  (1) 

because  there  is  a  rise  of  potential  to  the  amount  /•  at  the 

place    of    '.    anil    the    two    potentials     +  \>-    and         .',.     air    the 

of  eli  mentary  V  waves,  V,  fco  the  right,  and  V,  to  the 
left.      The  currents,   however,  are  the  same  at  equal  di 
from  r  on  either  side,  viz., 

KC,  --  \qt  '•■  "..  RCa  =  $ge-«"     e,  (5) 

which  follow  from  (8)  and  (4)  by  space-differentiation,  or  by 
using  the  operator  q  on  the  right  side  of  c,  and  -q  on  the 
left,  because  C  is  reckoned  +  from  the  source  e  on  the  right 
side  and  to  the  source  on  the  left  side. 

The  positive  V!  wave  to  the  right  suffers  no  change,  except 
what  is  involved  in  its  known  expression.  But  with  the 
negative  wave  Va  it  is  different.  When  it  reaches  the  origin  it 
has  gone  through  the  length  //,  and  is,  therefore,  attenuated  to 
-  Jc-"2"/'.  But  the  potential  is  constrained  to  be  zero  at  the 
origin.  This  requires  +  Je-'"*  to  be  superposed  on  the  negal  i  ve 
wave  at  the  origin.  Taken  by  itself,  this  would  mean  that 
the  line  is  raised  to  potential  +  \<r™e  at  the  origin,  which,  by 
the  previous,  means  a  wave 

V3  =  t-''1  x  y-we.  (6) 

This  is  the  reflected  wave,  and  is  positive,  or  from  left  to 
right.  Since  it  suffers  no  further  reflection,  the  complete 
potential  is 

V  =  V,  +  V,  =  le -'/-«■-«)«■  +  ie-'/C+A-  (7) 

on  the  right  side  of  the  source,  and 

V  =  Va  +  V„  =  -U  *"  ~  xk  +  I  e  -  '''■"  +  -rV  (8) 
on  the  left  side.  These  waves  are  of  the  former  kind  precisely, 
only  the  constants  being  different.  The  e  may  be  any  function 
of  the  time.  If  e  is  steady,  we  may  employ  the  developed 
formula  (1)  above.  The  final  result  in  this  case  (by  y  =  0  in 
(7)  and  (8) )  is  V  =  c  on  the  right  side,  and  V  =  0  on  the  left 
side. 

Note  that  when  e  is  shifted  up  to  the  origin  (by  making 
a  =  0),  the  two  positive  waves  are  made  equal  and  coincident, 
whilst  the  negative  vanishes.  That  is,  the  case  of  e  at 
the  origin  (earthed)  previously  treated  may  be  regarded  as  the 
case  of  instantaneous  generation  of  a  reflected  wave  of  iden- 
tically the  same  nature  as  the  primary  wave  to  the  right,  their 
co-existence  making  a  single  wave  of  doubled  size. 

Another  easy  case  is  when  the  line  is  cut  at  the  origin. 
This  makes  C=0  there.  The  initial  waves  V,  and  Y,  from  e 
&tx  =  a  are  the  same  as  before,  but  the  reflected  wave  differs. 
It  is  the  negative  of  the  former  reflected  wave,  because  it  has 
to  cancel  the  current  due  to  the  primary  wave  V.,.     So 

V=  +^<r  -</tr-a),,_  le  ->/(«  +  ■<'><',  (right)  (9) 

Y=  -  i,e -■/(•< -A* -££-rt«+*)e,  (left)  (10) 

are  the  potentials  when  the  line  is  cut  at  the  origin.  The 
final  state  when  e  is  steady  is  V  =  -  e  on  the  left  and  V  =  0  on 
the  right  side  of  the  source.  The  final  current  is  zero. 
These  steady  results  are  obvious. 

§256.  After  the  above  easy  cases  in  which  only  one  reflected 
wave  is  generated,  pass  to  a  case  more  nearly  allied  with 
practice,  in  which  we  have  an  infinite  series  of  reflected  waves 
all  of  the  same  type.  Let  the  line  be  of  length  I,  and  be 
earthed  at  both  beginning  a- =  0  and  at  the  end  ./•  =  /.  Call 
these  A  and  J',  for  descriptive  convenience.  Have  e  on  at  A. 
We  will  first  build  up  the  result  in  a  physical  manner.  The 
initial  wave  from  A  is 

V,  =  t-"V,  (11) 

and  there  would  be  no  other  if  the  line  were  infinitely  long. 
But  when  V,  reaches  the  end  B,  and  has  attenuated  to  r^'e,  it 
would  raise  the  potential  there  to  that  value,  were  it  not 
for  the  constraint  forcing  V  to  be  zero.  So  V,  =  -  t  "'e  has  to 
cpo  ed  to  cancel  the  effect  of  the  first  wave.  This  is 
the  value  at  1'.  of  the  reflected  wave  starting  from  B,  and 
going  towards  A.  At  distance  x  from  A  it  has  traversed  the 
distance  l-X,  and  therefore  has  attenuated  to  - »  ''  x  «  ''•  i 
so  the  second  wave  is 

V.- -«-**-**.  (12} 
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When  this  wave  roaches  the  origin  A,  it  has  attenuated  to 
-  e-'*'c.  It  would  lower  the  potential  there  to  that  extent. 
But  the  potential  is  kept  constant.  So  we  have  the  same 
kind  of  reflection  as  at  B,  viz.,  with  reversal  of  potential. 
The  third  wave  is  therefore  +«~Me  at  A,  so  that,  generally, 

V     =c-9(M     >\  (13) 

expresses  the  third  wave.  It  is  positive,  like  V,.  When  it 
reaches  B,  it  becomes  t  r. .  and  (in  the  same  way  as  the  first 
wave)  generates  a  fourth  wave  with  the  potential  reversed. 
The  fourth  wave  is  therefore  -  «  :;'V  at  J!,  and  becomes 

V,= ■■-*  (lh 

at  X.  It  is*  unnecessary  to  elaborate  further,  because  the 
process  is  the  same  for  all  the  succeeding  waves.  The 
complete  potential  is  therefore 

v=v1+v2+v8+v4+--- 

=  (e-<7*  -  t-lW-x)  +  t-lVU-x)  -  £-,(4rf-.«-)  +  e-.y(4'-  x) 

_€-ry(fi/-.r)+£-^(r,/  +  .,)_<:-.,(S/-.r)  +  f-(;(8M-..)_.  ..),.     (15) 

The  current  to  correspond  is  given  by 

RG  =  (qe1*  +  qe-1<-n-*)  +  qe-H2l+xH   ...)<',  (16) 

where  it  should  be  noted  that  all  the  signs  of  the  wave-  are  h  . 
That  is,  if  the  initial  wave  produces  positive  V1?  the  reflected 
waves  are  alternately  +  and  -  as  regards  potential,  but  the 
currents  to  correspond  are  all  the  same  way. 

If  •  is  steady,  (15)  gives  V  in  a  series  of  elementary  -.wives 
of  the  kind  (I)  above,  and  (1G)  gives  C  in  terms  of  the 
functions  (2)  above.  The  successive  waves  are  smaller  and 
smaller,  of  course.  But  the  above  reasoning  is  the  same 
whether  e  be  steady  or  be  any  function  of  the  time,  so  the 
above  n  suits  are  fully  expressive  of  the  solutions  in  general, 
understanding  that  the  waves  will  have  different  meanings 
quantitatively  in  different  ci 

We  may  readily  transform  the  above  solution  to  a  compact 
form.  The  odd  terms  in  (15)  make  one  geometrical  series, 
and  the  even  terms  make  another.     So,  gumming  up,  we  get 

-,T     e-9*-€-»ca-*)       shin-/)/     x)  ,,_> 

V= '  =  -e.  In 

1-  (-"'!>  shin ql 

This  is  the  conden  ed  and  most  convenient  form  of  the  opera- 
tional solution. 

Putting  i/  =  0  in  (17),  wc  see  thai  a  steady  ■  gives  the  final 
ti  adj  -tate 

M1-!)'     (  sf         (ls) 

as    i     obvious   by  Dion's   lav,    when    the  cabli    baa  become 

i anentlj   charged.     The    potential   is  kept  down  by  the 

tions,  whilst  at  the  same  time  they  allow  the  current  to 
risi   to  a  i  teady  value. 
The  above   way   is   instructive,    and  should   certain!)    be 

followed  sometimes.     But  when  understood,  much  of  il  

In  taki  ii  for  granted,  becau  e  I  h  opi  rational  method  giv 

automal  ic  tlbj   and  ea  ily.     Thu  ,  to   obtain  (17),  we 
li.i  .-ill.  general  lolution 

\      •     I    !  •       G  (111 I 

where  E  and  G  an  I fund 

be  determined.     We  should  no!  call  them  "  indeterminate," 

tetimi     d i  in  similai   ca  i    .  bei  ausi   thi  j  m    di  ter 

e,  or  deti  rminable,  and  in  facl   have  to  bi  d  tei  mini  d. 

Tin;,  an  determined  by  th  terminal  conditions  V  <  al  0, 
an  IN     0  at  a     ',       ■ 

F  +  G,  ii    ,     i  .     I,.  (20) 

Finding  l  and  G  from  '>  e,  and  in  erting  I  bem  in  (19),  we 
obtain  the  solution  (17)  al  once. 

i     pand  it  by  divi  ion  and  tl  '  wave    olutio 

results.  Th        the  pre 

edily  a 1 1 1 lensed  form,  and 

maj  thi  n  devi  lop  il  if  we  like.     Thai  the  developmi  al  oi  the 
-    17)  into  elemental 

iti    i     id  ii  ■      i i  the  above. 

If  the  simpl]  pi  i  iodii    olul  ion  be  gol  from  (15)  by  thi  pro 

a',  in  /'     in,  v, e  obtain  an  infiniti    i  rii    of  unplj 

lie  train    of  wavi   ■     Ii  tnaj  be  thai  onlj  thi  Qr  t, or  thi 


first  two  or  three,  are  wanted.  If  so,  this  way  may  be  useful. 
We  have 

c   ''  sin  ni  =  £-r*  sin  (nt  -  P.r)  (21) 

when  p  =  iii,  the  value  of  P  being 

P  =  (|RS«.)1,  by  using  »=!+.*. 

Equation  (21)  shows  the  wave  train  in  an  infinitely  long 
cable.  When  of  finite  length,  it  is  the  type  of  the  individual 
members  of  the  infinite  series  of  wave  trains,  x  having  to 
receive  the  series  of  values  indicated  in  (15). 

We  may  sum  up  this  infinite  series  if  we  pleasi  .  and  obtain 
a  resultant  formula  in  a  complicated  way.  But  if  this 
resultant  be  wanted,  it  can  begot  much  more  easily  by  making 
p  =  ni  in  the  condensed  operational  solution,  because  the 
summation  has  been  already  effected  in  it. 

§  257.  There  is  another  way  of  regarding  the  matter.  It  is 
usual  in  heat  problems  involving  reflections,  to  consider  the 
extra  terms  to  be  due  to  images.  In  our  present  problem,  it 
would  work  out  thus.  Let  the  straight  line  represent  part  of 
an  infinitely  long  cable  without  any  external  connections.  Let 
the  dots  divide  it  into  equal  lengths  /.     At  every  second  point 


let  impressed  forces,  each  of  strength  2e,  act  simultaneously 
and  in  the  same  direction,  say  from  left  to  right.  Then  the 
potential  at  A,  due  to  the  pair  of  forces  at  2  and  3,  is  zero.  So 
is  that  due  to  the  pair  4  and  5,  and  so  on.  The  potential  at 
A  is  therefore  that  clue  to  the  2c  there  only  ;  that  is.  •  on  the 
right  and  —  e  on  the  left  of  A.  Now  consider  B.  The  forces 
at  1  and  2  produce  no  potential  at  B.  Nor  do  the  forces  at  :! 
and  t.  and  so  on.  The  result  is  that  between  A  and  B,  the 
potential  i  the  same  as  if  the  line  were  AB  only,  bul  earthed 
at  both  A  and  B,  and  with  an  impressed  force  c  inserted  at  A. 
This  is  a  mathematical  equivali 

But  the  way  previously  followed  is,  I  think,  preferable.  It 
is  a  easy  to  follow,  if  not  easier.  Bui  more  importantly,  it 
nts  the  true  physic  ■  of  thi  matter.  We  take  the  line 
as  it  is.  and  do  not  leave  it,  but  introduci  tin  reflected  waves 
jusl  as  they  arise  at  the  terminals.  The  order  oi  the  waves 
is  1,  2,  3,  I.  5,  &c.  In  the  figure  these  mark  the  places  of  tin 
source  and  its  imagined  images.  But  the  i 
A  and  B. 

It  will  also  be  noted  that  I  described  these  waves  as  if  they 
came  into  existence  one  after  the  other,  fhe  oa  la  (15  oi 
(17),  on  thi  othei  hand,  says  that  thi  emporaneous. 

rij  Ii:  enough  for  the  foi  inula,  but  is  only  a  mathe- 
matical fiction  in  reality.  The  wavi  sive,  in  the 
way  described.  The  speed  of  propagation  of  disturbances  is 
i     ii.  i   I  or  (LS)    I  approximately,  where  L  is  the  inductance 

itimetre,    Oui  ignoral  ion  of  L  make   rbein    oi  ' 

accounl  For  the  contemporaneity  of  the  waves  in  the  diffusion 
formula. 

But  give  L  a  finite  value,  no  matter  how  small,  and  r  ia 
finite,  and   the  wavi  l\>    takin  ]    L  small 

i  nough,  they  will  differ  as  little  as  \v<  pleasi    from  thi 

in  type,  whil  t  being  successive.     So  we  are  justified  in 

be  above  natural  waj  ol  description. 

All  diffusion  formula'  (as  in  heal  conducf  tan!  i 

neons  action  to  an  infinite  di  tnnce  of  a  source,  though  only 

to    in   infinil    lima!  extent.      Ii    is   a    general   mathematical 

ild  be  taken  with  salt  in  mal 
tions  to  CS.      To  make   the   theory  of  I 

il.     ome   modification   ol    th( 
ma  is  needed  to  n  tantaneity,  liowevi 

differi  ■  i  ike  quantil  i 

i  If  c ie,  i"  rationali  e  the  theory  h  prob 

lem,  we  bave  men  1}  to  take  Li  it  Wi  then  changi 

the  typi    of  the  wavi     a    well.      PI 

hi     verj  i     ome  ti  lepbom   cin  nits,  and.  ol 

w  ith    I  hi!   on   wavos.     In  the  more  advanci  d 
in,  ni  ni   i  in    iubji  1 1 .  including  I .  (and  K  the  h  akanco  as  well  i. 
we  havi  mo  Kind  of  wave  n 

Brenl  mi  i kg,  and  tin  waves  an  of  another  kind. 
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There  i -  onlj  oni  i  i  I  he  rule  of  an  infinite 

waves,  and   I  bal    is  in  the  i  heory  of  the  di  ti  ivl  ionle 

means 

(To   '■■■ 


AMERICAN  ELECTRICAL  TRAMWAY  GEARING. 

0.    DALLAS. 

Nearly  all  American  motor  cars  are  worked  with  gears  of  one 
form  or  another.  The  great  majority,  however,  are  equipped 
with  spur  gearing,  though  tlic  bevel  form  is  employed  in  some 
cases  and  in  others  axle  motors.  It  may  be  of  interest  to  nive 
a  short  account,  however,  of  the  many  different  forma  which 
have  beeu  used  in  the  development  of  gearing;  to  the  forms 
now  in  general  use.  They  may  be  roughly  divided  as  follows  : 
— (1)  Worm  gearing,  (2)  bevel  gearing,  (3)  sprocket  wheels 
and  chains,  (4)  rope  belting  friction  gears,  (5)  spur  gearing, 
(6)  connecting  rods,  axle  motors,  &c. 

Worm  Gearing. — This  has  been  tried  by  more  than  one 
engineer,  though  the  measure  of  success  has  not  been  great. 
The  fact  that  such  a  gear  precludes  the  flexible  suspension  of 
the  motor  from  the  truck  necessitates  the  pounding  of  the 
motor  and  truck  deadweight  being  directly  transmitted  to  the 
rails  and  joints,  with  the  consequent  increase  of  repairs  of 
equipment  and  track.  In  addition,  the  thrust  of  a  worm  gear 
decreases  its  efficiency  when  compared  with  the  spur  form.  So, 
notwithstanding  the  employment  of  it  in  other  engineering 
work,  a  worm  gear  has  not  been  found  well  adapted  for  use 
for  traction  purposes.  Various  bronzes,  forged  steel,  <fcc.,  have 
been  tried  ;  the  results  were,  however,  unsatisfactory.  In  this 
case,  as  in  all  others  not  otherwise  mentioned,  the  teeth  were 
of  the  machined  form. 

Bevel  Gearing. — This  has  been  employed  chiefly  by  Rae 
and  Sperry.  A  pinion  on  the  armature  spindle  engaged  a 
spur  gear  on  an  intermediate  shaft,  which,  in  turn,  engaged 
a  bevel  gear  on  each  axle.  The  great  objections  to  bevels 
are — First,  the  difficulty  of  providing  gears  with  sufficiently 
strong  teeth  in  the  restricted  space  available  under  a  car,  and, 
secondly,  if  the  motor  be  flexibly  suspended  from  the  trucks, 
the  alignment  of  both  axle  gears  with  the  pinions  is  doubt- 
ful, and  if  the  motor  be  rigidly  attached,  heavy  pounding 
on  the  rails  ensues,  as  in  the  case  of  the  worm  form.  The 
great  object  of  using  a  bevel  is  that  one  motor  only  need  be 
employed,  with  the  advantage  that  both  axles  are  at  the  same 
time  coupled  to  the  source  of  power,  which  increases  the 
tractive  effect.  Careful  experiments,  carried  out  by  different 
manufacturers,  tend  to  show  that  this  form  of  gear  is,  more- 
over, not  very  efficient. 

Spnirl.it  Wheels  and  Chains. — These  have  been  tried  by 
Vandepoele  and  others.  A  tramway  with  such  gearing, 
devised  by  Fisher,  was  running  in  a  suburb  of  Detroit  in 
1888.  One  motor  was  mounted  on  the  front  platform  of  each 
car,  and  the  truck  springs  acted  as  a  cushion.  The  chains 
were  satisfactory,  the  loss  small,  and  the  noise  not  excessive. 
So  long  as  the  traffic  was  not  great  these  cars  were  very 
successful.  Increased  traffic  necessitated  the  use  of  the  space 
occupied  by  the  motor.  The  sprockets  and  chains,  however, 
have  not  given  the  same  satisfaction  since  the  motors  have 
been  placed  under  the  cars.  Vandepoele  employed  sprockets 
and  chains  in  St.  Catherine's,  Ontario;  the  road  has  been  in 
operation  for  a  number  of  years. 

Bells  and  A'-/  .—licking  and  rope-driving  with  and  without 
gears  have  been  tried  from  time  to  time.  Many  patents  exist 
trealie.  is   of  gear,  but  none  of  them  seem  to  have  so 

far  proceeded  beyond  the  experimental  stag''.     Belts  were  used 
with  the  object  of  reducing  Btarting  shocks.      With  the  same 

II    J i  1 1 u ->.u  and  others  have  proposed  the 
spring  to  allow  of  a  certain  movement  before  the  •_■ 
locked. 

Spw  Gearing. — This  form  of  gearing  is  now  almost  univer- 
sally adopted.  It  readily  allows  of  flexibly  suspending  the 
motors  with  the  rigid   alignment  of  the  armature  spindle  and 


axle.     Machined  teeth  have  always  b  ...1,  excepl  in 

1  he  case  ol    bevel   ge  iw,  where  moulded   shi  h  have 

bi  en  used  bo  far.     The  .-peel  met  with  ha 

warrant   the  Successful  employe 

the  speed  exi  i  ,en  by  Prof.  Qnwin  as  a  safe  li 

machined  onea      In 
i  heir  motive  , 

fi  mi  ol  spur  gearing  was 

Two  distinct  Eorras  were  used.  One  in  whicl  both  gears 
and  both  pinions  were  on  the  far  Bide  of  the  motor  from  the 
commutator.      In   the   other   form   the   armature  pinion  and 


Fio.  1.  F30  Motor.  Gauge  to 
be  uol  Less  than 4ft.  S'.in.  Speed 
Reduction  9.4:1. 


intermediate  gear  were  on  the  far  side,  and  the  intermediate 
pinion  and  axle  gear  on  the  commutator  side  of  the  motor. 
Fig.  1  gives  an  example  of  the  former,  and  Fig.  2  an  example 
of  the  second  form,  which  was  adopted  by  S  rague  and  others. 
The  axle  gears  were  split,  and  bolted  together  by  set  screws 
with  lock-nuts  and  split  pins;  the  intermediate  gears  were 
in  one  piece.  Fig.  3  is  a  small  motor,  which  has  done  excellent 
work  on  narrow  gauge  tracks  of  30in.  in  large  factories  and 
yards. 

This  class  of  spur  gearing  held  the  field  until  the  early  part 
of  1891,  when  all  the  large  manufacturers  introduced  the 
single  reduction  type,  including  the  Thomson-Houston,  Edison, 


Flo.  2.  —  Westinghou  le 
Double  Reduction  ('cared 
Motor. 


Fie.  3.— F  6  Raili  >ad  Motor 
le  be  in  it  less  than  2ft.  6in 
Reduction  18.9:1.     Weight  6OOT03. 


Westinghouse,  and  Short  Companies.  This  step  was  a  very 
great   advance   in    electri< 

duction  in  the  first  cost,  weight  and  upkeep  of  the  car  equip 
ments,  the  loss  of  the  gears  was  reduced  fn  m  b 
cent,  to  6  pi  r  i  cut  ,  with  an  enhanced  commercial  efficiency  of 
the  motors  of  9  per  c<  at.  [I  is  not  probable  that  gearing  will 
hi  lly  dispensed  with  for  street  tramway  work.  It  would 
be  almost  impossible  to  design  an  efficient  axle  motor  of 
approximately    the    same    weight    as    those    I  -viz, 

1,4501b.  The  weight  of  a  double-reduction  motor  of  the  same 
output  (  15  li  ii  P.)  was  about  1,9801b.,  or  a  gain  of  some  5001b. 
The  Thomson-Houston  Company  designed  a  gear  with  67 
teeth,  and  a  pinion  with  11,  which  is  now  the  standard  of 
the   General    Electrio   Company  ;  several    hundreds   of  motors 
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are  working  with  this  gear  (Fig.  4).  The  Westinghouse  Com- 
pany vised  a  reduction  of  ,'>3:  1,  the  Edison  Company  4-4;l, 
the  Baxter  Company  3-47: 1,  with  the  same  type  of  gear. 

With  the  object  of  reducing  the  backlash,  Sprague  em- 
ployed in  many  cases  staggered  gears  ;  their  introduction, 
however,  has  not  been  general,  on  account  chiefly  of  cost ;  the 
same  advantages  can  also  be  obtained  by  a  carefully  designed 
form  of  tooth.  The  staggered  gears  were  made  in  two  pieces, 
the  gear  being  split  circumferentially  after  the  teeth  had  been 
cut.  One  half  of  the  gear  was  then  moved  one  half-tooth  interval 
in  advance  of  the  other,  and  the  two  portions  rivetted  together. 
Gears  have  always,  or  nearly  always,  so  far  been  of  cast  iron, 
with  carefully  cut  teeth.  They  have  given  every  satisfaction. 
Mortice  gears  have  been  employed  with  the  object  of  diminish- 
ing noise,  but  it  was  found  to  produce  the  opposite  effect. 
Wood  is  unsuitable  for  use  with  such  high  and  varying  speeds 


Pig.  4.— W.  ]',,,,  Motor.     Teeth  in  Pinion,  14.     Teeth  in  Gear,  67. 
Reduction  =4.78:1.     Gauge  to  be  not  less  than  3ft. 

as  are  met  with  in  this  class  of  work.  White  maple,  oak,  &c, 
have  been  tried ;  the  shape  and  number  of  teeth  have  been 
altered,  but  with  the  same  result.  For  pinious  many  different 
metals  have  been  used,  bronze  or  forged  steel  are  now  very 
generally  adopted.  An  aluminium  bronze  pinion  will  be  found 
to  possess  the  advantages  of  reducing  the  noise,  of  a  prolonged 
life,  and  of  wearing  uniformly.  Pinions  of  this  alloy  after 
working  over  20,000  miles  were  found  to  have  worn  but  inap- 
preciably. Gun-metal,  brass,  and  a  variety  of  bronzes  have 
been  tried,  all  of  which  gave  satisfactory  results,  though  the 
wear  was  greater  than  in  the  case  of  the  bronze  mentioned 
above.  Raw  hide  pinions  reduce  the  noise  to  a  minimum,  but 
they  have  the  fatal  objection  of  rapidly  going  to  pieces.  A 
lamination  of  raw  hide  and  sheet  steel  or  iron  diminishes  the 
noise  until  such  time  as  the  edge  of  the  raw  hide  wears ;  the 
sheets  of  metal  then  act  as  saws,  aud  rapidly  destroy  the  gears. 
Sheet  steel  or  iron  pinions  have  been  tried  with  excellent  effect, 
but  the  cost  is  unfavourable  to  their  introduction. 


i  i  .  5.  -Eii  kmeyei  Motoi  coupled  bj  means  ol  a  Hod  to  Wheel  oi  Cai 
Motoi  moun  ed  Cai  axle  box. 

M..i„r.s  coupled  l,y  rods  have  been  exploited  by  Eickmeyer 
and  others.  The  former  adopted  coupling  rods  with  and  with 
out  gears.  Fig.  5  gives  an  example  of  the  latter  The 
coupling  rod  permits  of  a  readier  means  of  cushioning  the 
motor  than  could  be  obtained  if  i(  were  directly  mounted  on 
the  axle;  of  course,  in  each  ca  e  the  axle  and  the  armature 

revolve  at  the  si peed      Coupling  rods  haw    also  1 „  em 

P'oyea  connecting  both  axles,  with  a  view  I  i  increa  a  the 
tractive  elleel. 

Westinghouse,  ■    '  I  axle  or  gear 

less  motors,  and  a  con  idei  ible   i  ambi  i   i  ttone 

time  in  use.  The  Westinghouse  Company's  armature  was 
rigidly  mounted,  and  made  to  take  the  place  of  a  pari  ol 
the   axle,   to  the  two   portions  of   which    it    was   bol 

couplings.     The  Short  Company  wound  the  armature 
on  8  bronze  sleevi      at   each  end  of  thii 
engaged  three  corresponding  project |   eithei   end     i  the 


axle  by  flexible  rubber  connections.  The  following  is  one  of 
the  principle  reasons  why  axle  motors  have  not  been  generally 
adopted.  Suppose  that  the  wheels  be  30in.  in  diameter,  and 
that  the  tramcars  average  six  miles  per  hour  in  crowded  streets, 
which  is  perhaps  not  an  unfair  assumption,  the  armatures  at 
this  speed  would  be  making  only  some  70  turns  per  minute. 
The  design  of  an  efficient  axle  motor  to  weigh,  say,  1,5001b., 
and  able  to  develop  15  b.h.p.,  at,  say,  SO  revolutions  per 
minute,  is  the  problem  which  must  be  solved  before  the  present 
geared  motors  will  be  generally  superseded.  The  conditions  in 
Fngland  are  widely  different,  and  these  remarks  are  not  intended 
to  necessarily  apply  to  electrical  tramway  work  here.  The  form 
of  tooth  adopted  in  bevel  aud  spur  gearing  has  been  universally 
the  involute,  which  possesses  the  advantages  (1)  that  wear  in 
the  armature  and  axle  boxes  does  not  affect  the  working  of  the 
gears,  and  (2)  that  the  involute  spreads  at  the  base,  which  is 
the  weakest  part  of  a  tooth. 


THE  GOVERNING  OF  STEAM  ENGINES. 

t;v  (..  L.  ADDENBROOKE. 

Since  I  last*  wrote  on  this  subject,  much  attention  has  been 
devoted  to  the  governing  of  engines.and  lately,  in  especial,  two 
very  valuable  Papers  have  appeared.  One  by  Capt.  Sankey, 
of  .Messrs.  Willans,  deals  exhaustively  with  the  respective  merits 
of  governing  by  a  throttle  valve  or  by  altering  the  cut-off  of 
the  admission  valves.  The  other,  by  Mr.  Richardson,  relates 
more  particularly  to  the  relative  merits  of  different  designs  of 
governors,  and  the  two  together  do  much  to  clear  up  many 
points  of  uncertainty.  It  is  not  my  intention  to  go  into  these 
communications— those  who  have  not  read  them  already  should 
make  a  pomt  of  doing  so  in  the  original ;  my  object  has  been  to 
point  out  what  sort  of  governing  we  want  for  engines  driving 
electric  lighting  or  power  plant,  and  to  show  that  the  condi- 
tions in  a  central  station,  particularly,  are  different  to  a  mill  or 
factory. 

The  first  of  these  articles  was  devoted  to  showing  that,  until 
the  advent  of  electric  lighting,  the  attentions  of  engineers 
were  directed  to  designing  a  governor  which  would  keep  the 
speed  of  the  engine  constant  at  all  loads,  which  is  the  require- 
ment for  factory  work,  ft  was  then  pointed  out  that,  more  or 
less  generally  up  to  the  present,  electrical  engineers  have 
accepted  an  engine  governed  in  this  way,  aud  have  provided  by 
the  use  of  resistances  for  the  extra  speed  and  higher  voltage 
which  are  required  in  electric  lighting  plant  at  full  load. 

In  the  last  article  it  was  shown  that  in  a  low  tension 
station  the  speed  must  be  increased  6  to  8  per  cent,  to 
secure  the  increased  voltage  needed  in  the  omnibus  bars  at 
full  load,  and  in  an  alternating  station  somewhat  less,  as  there 
is  less  loss  of  pressure  in  the  mains  at  full  load.  These 
differences  can  be  compensated  for  by  the  use  of  resistances 
in  the  exciting  circuits,  but  then  a  dual  control  is  established 
in  the  station,  and  extra  labour  is  required  and  extra  watchful- 
ness, which  it  is  desirable  to  get  rid  of. 

In  some  low-pressure  central  stations  where  ring  mains  are 
m  use,  it  is  the  practice  to  regulate  very  much  from  the  engines, 
and  my  object  was  to  urge  the  desirability  of  extending  this' 
and  doing  the  same  in  alternating  stations.' 

The  queBtion,  then,  arises  as  to  the  adaptabilit  \  of  existing 
governors  to  such  a  purpose,  and  how  far  their  sensibility  could 
be  relied  on,  that  is,  whether  sufficiently  tin,-  regulation  oould 
be  i  ecured  toalter  tin-  adjustment  of  the  voltage  with  certainty 
within  I  per  cent,  while  running,  and   thai  over  a  ran 

a°oul  I"  per  cent,  in  the  s] ]  ,,i   the  en  ine 

The  I'apei  3  mentioned  above  do  a  ood  deal,  from  the 
mechanical  standpoint,  to  answer  this  question  in  tin'  a 

ere   is  in  my  mind  no  doubl    th  il  when  ei 
bulldi  rs  understand  clearly  wh  il  is  required  of  them,  and  when 
elec  rioal   engineers  are  willing  to  arrange  tor  the  regulation 

1,1    the  voltage    to    be   done  Iron,  the    en:;ine  and    oo(    from    the 

switchboard,  Una,  the  ri  ;hl  governors  will  be  Forthi  o 

As    a    praotioal     illustration    of     what     ean     be    done,    T   will 

describe  Borne  experiments  whioh  l  made  a  ft  »  wei 

\      \  \  \  1 1 1 
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I  was  actiug  as  consulting  engineer  for  the  lighting  of  some 
mills  in  India.  The  plant  ordered  by  my  clients  consisted  of 
three  10  kilowatt  dynamos,  coupled  direct  to  Belliss  compound 
engines  ;  the  boiler  pressure  was  1201b.,  and  the  speed  was 
to  be  under  525  revolutions  full  load  ;  the  dynamos  were 
fully  compounded.  The  compounding  having  been  adjusted  on 
the  first  set,  and  trials  <  f  this  and  the  second  set  having  estab- 
lished the  characteristics  and  working  of  the  plant,  I  took 
advantage  of  the  trial  run  of  the  third  set  to  make  the  experi- 
ments on  the  governing  and  control  of  the  engine,  after  t lie 
plant  had  run  for  about  four  hours  at  full  load,  viz.,  100  volts, 
100  amperes,  and  500  revolutions. 

The  experiments  were  as  follows:  — 

1.  The  whole  current  was  suddenly  switched  off,  leaving  no 
load  on  the  engine.  The  speed  at  once  went  up  to  something 
over  GOO  (the  tachometer  was  not  calibrated  further),  but  within 
a  second  it  was  reduced  to  575,  and  after  two  more  ooscilla- 
tions  of  rapidly-decreasiug  amplitude,  and  takiug  only  a  few 
seconds,  the  engine  settled  down  to  run  steadily  at  a  speed  of 
not  more  than  1  per  cent,  difference  from  the  full-load  rate. 
This  was  repeated,  and  the  current  then  switched  on. 

2.  The  governor  (of  the  throttle-valve  type)  was  kept  full 
open,  and  the  speed  run  up  to  575  revolutions,  when  the 
dynamo  gave  403  amperes  at  IIS  volts.  The  engine  was  then 
doing  18  per  cent,  more  than  its  proper  load,  or  about  80-1  H  P. 
It  still  ran  quietly,  and  the  governor  seemed  to  have  proper 
control  over  it. 

3.  An  attempt  was  now  made  to  ascertain  the  sensitiveness 
of  the  governor  to  slight  differences  of  adjustment,  which  are 
obtained  by  means  of  a  small  hand-wheel  working  on  a  screw, 
this  alters  the  tension  of  a  spring,  the  latter  balancing  the 
thrust  of  the  governors,  the  action  of  which  opens  or  closes  a 
sensitive  throttle-valve  arranged  in  the  main  steampipe. 

In  the  first  place,  the  load  was  reduced  to  a  quarter,  and 
when  everything  was  running  steadily,  a  complete  turn  of  the 
governor  adjusting  wheel  was  made.  The  result  was  to  reduce 
the  revolutions  about  12,  and  to  bring  down  the  voltage  3  per 
cent.  Under  the  same  circumstances,  a  half  turn  made  about 
five  revolutions  difference  in  speed.  The  difference  made  by 
'in.  of  a  turn  was  not  sufficiently  decided  to  be  observed,  but 
Jfn.  turn  was  ;  and  it  was  clear  that  the  voltage  could  easily 
be  regulated  within  less  than  1  per  cent.,  or  Jin.  turn,  by  means 
of  the  governor. 

In  the  next  place,  the  full  load,  was  put  on,  and  the  above 
experiments  repeated,  to  see  if  the  governor  was  as  sensitive  at 
full  as  at  one-quarter  load.  Under  these  circumstances  a  whole 
turn  of  the  governor  adjustment  wheel  reduced  the  revolutions 
by  \i,  and  the  voltage  in  two  trials,  both  up  and  down,  was 
increased  and  decreased  by  3  per  cent.,  in  accordance  with  the 
direction  in  which  the  turn  was  taken. 

i.  The  plant  running  full  load,  by  rotating  the  adjusting 
wheel  the  speed  was  lowered  between  20  and  30  per  cent, 
while  the  engine  was  running,  and  afterwards  brought  up  again 
to  the  normal. 

Of  course,  in  trials  like  these,  involving  small  differences, 
slight  alterations  of  pressure  iu  the  boiler,  the  cooling  and 
heating  of  resistances,  and  other  matters  a  very  high  degree 
of  percentage  accuracy  is  only  attainable  by  extreme  care  and 
careful  preparation.  But  the  above  results  are  sufficiently 
accurate  for  all  practical  purposes,  and  my  observations  left  me 
with  the  impression  that,  if  possible,  even  better  could  have  been 
done  after  the  engine  had  had  two  or  three  weeks'  constant 
work,  and  all  the  working  parts  had  become  properly  polished. 

It  is  worthy  of  note  that  the  engine,  which  indicated  some 
Co  h.P.  during  the  trials,  was  placed  on  a  platform,  and  was 
not  bolted  down — simply  standing  on  its  own  extended  bed-plate. 

Messrs.  Belliss  and  Co.  have  certainly  used  great  care  and 
skill  in  working  out  their  engine,  with  the  most  excellent 
results.  My  account  of  these  trials  is  not,  however,  to  eulogise 
their  engine  beyond  expressing  a  high  opinion  of  it,  nor  do  I 
suppose  that  they  are  unique  in  their  method  of  governing. 
But  my  object  has  been  to  show  that  engines  can  be  made 
to  govern,  and  with  provision  for  altering  the  adjustment 
of  the  governor  or  the  speed  of  the  engine,  over  the  full  range 
required  for  central  station  or  similar  electric  work  :  and  tli.it 
the  governor  can  also  be  made  sensitive  enough  to   enable 


sufficiently  accurate  increments  or  decrements  of  voltage  to 
be  provided  for  by  adjustment  of  the  governor,  and  thus 
that  it  is  thoroughly  practical  to  provide  the  voltage 
required  in  the  omnibus  bars  and  in  the  circuits  by  adjust- 
ment of  the  engine,  leaving  the  switchboard  attendant 
to  hie  proper  duty  of  observing  the  voltage  in  the  feeders 
and  at  the  feeding  points  or  transformer  stations,  which 
he  is  then  in  a  better  position  to  keep  at  the  requisite  pressure 
than  if  he  had  to  look  after  the  adjustment  of  exciting 
resistances  also. 


AN    ELECTRIC    HEATING    TABLE. 

The  accompanying  table,  showing  the  relation  between 
electric  power  and  energy  expended  and  the  radiation  and 
amount  of  heating  produced,  has  been  calculated  by  Mr. 
H.  Ward  Leonard,  and  was  recently  published  in  the  Electrical 
Engineer  of  New  York.  As  it  comprises  a  number  of  constants 
which  should  prove  useful  to  engineers  engaged  in  electrical 
heating  work,  we  reprint  it  for  our  readers  : — 


Unit. 

Equivalent  value  iu 
other  units. 

Unit. 

Equivalent  value  in 
other  units. 

lk.w.    i 

hour.  =  ; 

f  1,0C0  watt  hours. 
1'34  h.p.  hours. 
2,656.400  ft.  lb. 
3,600.000  joules. 
|  3,440  heat  units. 
|  366,848  k.g.m. 
|  2291b.ooal  oxidised  with 
perfect  efficiency. 
31b.    water  evaporated 

at  212  F. 
22'91b.  of  water  raised 
from  62  F.  to  212F. 
8  cents  at  usual   rates 
I     for  electric  heating. 

1  watt  = 

f  1  joule  per  second. 
[  0-00134  h.p. 

0-001  k.w. 
J  3-44  heat  units  per  hour. 
j  73  ft.  lb.  per  second. 

0C0311 '.  of  water  evapo 
rated  per  hour. 
1 44-24  ft.  lb.  per  minute. 

1  watt  per 
sq.  in.  = 

I  826  thermal  units  per 
!      sq.  ft.  per  minute. 

120 "F.  above  BUrround- 
J       ingair(Japannedcast 

f  0-716  k.w.  hours. 

1,980,000  ft.  lb. 

2,580  heat  units. 

273,740  k.g.m. 

0'1721b.    coal   oxidised 
!     with  perfect  efficiency 

2'251b.     water     evapo- 
rated at  212=F. 

17'21b.     water    raised 
from  62°F.  to  212°F. 

6  cents  at  usual  rates 
(      for  electric  heating. 

f  1,000  watts. 

1-34  b.o. 

2,656,400  ft.  lb.  pr.  hour 

4,424  ft.  lb.  per  minute. 

7373  ft.  lb.  per  second. 
I  3.440heat  units  pr.hour 

573  heat  units  per  min. 

9'55  heat  units  per  sec. 

0'2291t>.    coal    oxidised 
per  hour. 

31b.    water  evaporated 
,      per  hour  at  212°F. 

1  66 °C.  above   surround - 

|       ingair  (Japanned  cast 
I     iron  surface). 

1  h.p. 

hour  = 

1  heat 

unit  = 

f  1,048  watt  seconds. 
|  772  ft.  lb. 

0-252  calorie  (kg.-d.) 
|  108  k.g.m. 
!  0-000291  k.w.  hour. 
1  0000388  h.p.  hour. 

0-0000657H..   co.U   oxi- 
dised. 

0-000871b.  water  evapo- 
l     rated  at  212  F. 

lk.w.= 

1  heat  unit 
per  sq.  ft. 
per  min.  — 

("  0121  watts  per  sq.  in. 
{  0-0174  k.w. 
(,00232  11.!.. 

1  kilogram 
metre  = 

1  7-23  ft.  lb. 

J  0-00000366  h.p.  hour, 
i  0-00000272  k.w.  hour. 
1,0-0092  heat  units. 

1  h.p.= 

( 746  watts. 
0-746  k.w. 
33,000  ft.  lb.  pr.  minute 

550  ft.  Hi.  per  sec 1, 

2,580  heat  units  pr.  hour 

-  43  heat  units  per  min. 
0'71  heat  units  per  sec. 
1721b.  coal  oxidised  per 

|       hour. 

|  2-2511..     water    cvapo- 

L    rated  pr.  hr.  at  212  F. 

lib.  bitumi- 
nous rail 

with  perf'ct 

1  15,000  heat  units. 
0'981b.  anthracite  coal 

oxidised. 
2-llb.ili 
15    cubic     ft.    illutni- 

natiiiL 
4'37  k.w.  houi 

retical  value). 
581  h.p.  houi 

retical  value). 
11,590,000  ft.  lb.  (theo- 

1 joule = 

1  watt  ii 1, 

|  0-00000278  k.w.  hour. 
•!  102  k.g.m. 

retical  value). 
1311b.  of  water  evapo- 
I     rated  at  212  F. 

|  0-10094  heat  units. 

1  73  ft.  1!.. 

212  ■!•'.= 

1  0-33  k.w.  hour. 
1  044  h  p.  hour. 

{  124,200  k.g.m. 

1,219,00c 
|  887,800 
L  00761b.  of  coab 

1  ft.  lb 

( 1'36  joules. 
|  1,383  k.g.m. 
-;  0-00000377  k.w.  hours. 
1  0-000291  heat  units. 
10-0000005  h.p.  hour. 
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be  discontinued. 

The  Subscription  to  "The  Electrician,' 
with  Vol.  XXXV.    May  3,   1895,   will  be  :— 

\  i  w..  Half-year. 

United  Kingdom 26s.  Od 13s.  6d.      . 

Postal  Union   30s.  Od 16s.  Od.     . 

Poet  free,  payable  in  advance.) 


commencing 

Quarter 

...     7s.  Od. 
...     8s.  Od. 


ELECTRIC   CULVERT    EXPLOSIONS. 

It  takes  two  to  make  an  explosion — an  explosive  mixture 
and  something  to  ignite  it.  Both  are  evidently  frequently 
present  in  electric  supply  culverts,  and  the  question  is  how 
they  get  there,  and  how  they  are  to  be  prevented  from  coming 
there  in  future.  As  to  the  explosive  mixture, or  "  bang  gas  "  as 
German  natural  philosophers  call  one  kind,  it  is  not  difficult 
to  see  how  it  gets  there ;  ii  would  be  much  more  difficult  to 
see  how  it  did  not.  Though  a  large  proportion  of  what  the 
gas  manager,  after  comparing  bis  station  meter  with  the 
consumers'  meters,  puts  down  to  leakage  is  due  really 
to  the  gas  falling  in  temperature  after  passing  the  station 
meter,  the  genuine  leakage  is  very  considerable;  and  any- 
body who  e  ao  e  bappen  to  be  in  the  neighbour- 
hood of  an  opened  street  in  town,  knows  that  the  ground 
is  saturated  and  reeking  with  the  output  of  gas  worka. 
A  culvert  thus  naturallj  gel  fouled  with  eno 
form  an  explosive  mixture.  It  maj  oontain  enough  to  be 
inexploi  ive,  and  to  turn  gas  into  a  cuh 
means  oi  making  ii  ate.  We  once  beard  of  a  works  where 
:  h,  j  M  ied  b  greal  deal  ol  ga  .  and  bad  a  |  n  al  man] 
and  many  leaks.  Finally',  the  leak  were  so  numerous  that 
not  even  explo  live,  and  burners  wen   Fi  I 
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with  air,  the  flames  burning  inside  out  in  an  atmosphere  of 
Lias.  Anyone  coming  in  with  a  light  left  a  curtain  of  flame  in 
the  doorway,  while  his  light  was  extinguished.  We  do  not 
ourselves  believe  this.  There  may  lie  real  "hang-gas"  formed 
by  electrolysis,  or  there  may  be  electrolytic  hydrogen  available 
also.  We  will  try  to  show  presently  that  there  may  be  even 
large  quantities,  though  the  electrolysis  is  due  to  a  film  of 
moisture  on  a  piece  of  porcelain.  It  is  clear,  at  least,  that  the 
Bxplosive  mixture  can  be  provided  by  the  gas  companies,  or 
by  electrolysis.  Other  sources  have  been  suggested,  but  there 
i-;  no  lack  of  possible  ways  of  getting  the  explosive  mixture, 
only  of  keeping  it  away. 

The  match  or  exploder  is  a  little  more  difficult  to  account 
for.  The  report  of  the  Committee  appointed  to  confer 
with  the  Electrical  Adviser  to  the  Board  of  Trade  is  before 
us,  but  does  not  go  into  much  detail.  Given  a  negative 
main,  a  porcelain  insulator,  and  a  piece  of  damp  wood  in 
contact  with  the  soil,  the  question  is,  How  can  a  film  of 
moisture,  of  a  total  weight  of  a  milligramme  or  two,  provide 
pieces  of  sodium  as  big  as  peas,  and  an  incrustation  '?  It 
has  been  suggested  by  us  that  possibly  the  porcelain,  or  rather 
earthenware,  may  have  been  decomposed.  But  the  evidence 
now  before  us  would  appear  to  completely  dispose  of  this 
explanation.  A  very  large  bulk  of  earthenware  or  porcelain 
would  have  to  be  used  up  to  provide  a  piece  of  sodium  the  size 
of  a  pea,  with  a  suitable  crust  of  caustic  to  keep  it  dry.  The 
hare  fact  of  the  glaze  having  been  attacked,  does  not  show  that 
the  sodium  comes  from  it.  The  sodium,  once  present,  might 
easily  attack  glaze.  Those  who  have  worked  at  the  electrical 
winning  of  sodium  know  that  it  attacks  such  things  readily 
if  it  has  a  chance.  If  the  whole  electrolyte  available  is  only 
a  fraction  of  a  drop,  the  question  is,  How  does  all  the  sodium 
get  there  ?  and  How  does  enough  electrolyte  to  carry  the  salt 
electrolysed  get  there  ? 

We  will  hazard  an  explanation,  though  circumstances  do 
not  allow  us  to  study  the  matter  with  the  deliberation  it 
deserves.  Nearly  a  century  ago  von  Reuss  discovered  what 
he  called  "  Motus  Scoechiagogus."  This  is  a  more  learned 
name  than  "bang  gas";  it  means  what  is  now  called 
electric  osmose.  If  electrodes  are  separated  by  a  porous 
partition,  the  fluid  as  a  whole  moves  into  the  cathode  compart- 
ment, especially  if  the  electrolyte  be  a  poor  conductor.  Various 
experiments  have  been  made,  and  the  subject  has  been  very 
thoroughly  investigated.  One  experiment,  recently  prominent, 
though  really  made  by  him  long  ago,  was  Lord  Armstrong's, 
with  two  glasses  of  distilled  water  connected  by  a  thread. 
<  >n  connecting  to  an  electric  machine,  the  water  went  to  the 
cathode,  and  the  thread  to  the  anode.  The  explanation  of 
uvement  of  the  thread  in  the  opposite  direction  has  not 
been  very  clearly  given,  as  far  as  we  know.  It  might  have 
been  foretold  in  the  following  way,  but  was  not: — If  the 
glasses  had  been  mounted  on  wheels  with  little  friction,  and 
if  the  thread  had  remained  still,  the  friction  of  the  water  past 
it  would  have  afforded  a  force  with  no  reacting  force,  and  the 
whole  system  would  have  moved  without  any  external  force, 
which  is  impossible  ;  so  there  must  be  an  equal  and  opposite 
force  on  the  thread.  An  experiment  by  Gernez  approaches 
our  conditions  more  nearly.  He  separated  the  anode  and 
cathi  de  chambers  by  a  glass  partition,  and  applied  some 
thousands  of  volts.  The  water  climbed  round  by  the  move- 
ment of  the  imperceptible  film  of  moisture.  A  mark  of 
in-  stopped  the  action. 

In  a  culvert  we  are  concerned  with  the  cathode  only  for  the 

nt.     We  do   not   know  where   the  anode  really  is  ;  we 

only  know    that    something   is   eaten    somewhere.     We  have 

a   cathode   separate  1    by  a  film  of  electrolyte  from  a  larger 


supply  in  damp  wood,  connected  with  an  extensive  vat  in  t In- 
form of  the  earth.  There  is  then  a  continuous  flow  of  dilute 
solution  of  salt  to  the  cathode.  Soda  is  formed,  and  as  the 
water  is  scarce,  sodium.  This  process,  going  on  by  the  month 
or  year,  can  accumulate  considerable  quantities  of  soda  and 
sodium,  and  of  course  carbonates  are  also  formed.  As  to  how 
the  sodium  can  light  the  gas,  the  catastrophe  can  hap]  <  o  in 
many  ways.  If  you  have  100  volts  or  more  on  a  circuit, 
which,  owing  to  the  gradual  accumulation  of  caustic,  has  a 
fairly  low  resistance,  you  may  easily  have  a  high  enough 
temperature  to  fire  a  piece  of  sodium  suddenly  exposed  to  the 
air  by  a  flake  of  protecting  hydrate  or  oxide  falling  off.  That 
the  sodium  is  in  lumps  shows  it  must  have  been  hot  at  least 
once,  as  it  would  not  otherwise  be  run  together  unless  it 
aggregates  in  some  mysterious  way  like  flints  in  chalk. 
Again,  a  piece  falling  off  into  a  wet  culvert  might  easily  fire. 
In  many  cases  potassium  was  also  present.  Potassium  fires 
more  easily  than  sodium.  The  metals  also  alloy  and  form  a 
liquid  which  will  light  even  without  being  thrown  into  water. 
This  alloy  being  liquid,  a  coating  cannot  adhere  to  and  protect 
it.  When  a  drop  is  spilled  on  the  table,  if  it  does  not 
catch  fire  at  the  time,  it  will  if  a  duster  is  used  to  wipe 
it  away. 

If  our  hypothesis  prove  correct,  the  Board  of  Trade  Com- 
mittee's suggestion  as  to  increasing  the  insulation  may  not 
be  permanently  effective.  One  might  suggest  laying  the 
porcelain  with  a  sheet  of  metal,  preferably  lead,  under  it. 
This  would  cut  off  the  continuous  supply  of  electrolyte,  making 
a  local  cell  with  a  lead  anode,  and  no  supply  of  electrolyte 
beyond  that  originally  on  the  porcelain.  We  are  encouraged 
to  make  this  suggestion  by  the  comparative  absence  of  incrus- 
tation in  the  cases  where  iron  brackets  were  used.  If  the 
explanation  given  is  correct,  it  also  leads  to  a  curious  con- 
clusion corroborated  by  practical  experience,  namely,  that 
though  the  anodes  or  positive  mains  are  corroded,  they  have  a 
tendency  to  insulate  themselves  as  far  as  moisture  is  con- 
cerned, while  the  negatives  are  always  tending  to  earth 
themselves  as  thoroughly  as  possible  by  accumulating  con- 
ducting material  by  electrolytic  creeping.  It  is  also  instruc- 
tive to  reflect  that  researches  on  such  things  as  electric 
endosmose,  made  by  scientific  men  out  of  pure  wantonness, 
now  throw  valuable  light  on  the  causes  of  things  so  baneful 
to  man  as  culvert  explosions. 


OBITUARY. 


JOHN  HENRY  GREENER. 

The  death  is  announced,  at  the  age  of  66,  of  Mr.  John  Plenty 
Greener,  once  a  well-known  figure  in  telegraphic  circles.  Mr. 
Greener  died  on  Sunday  at  Heme  Hill. 

Born  at  Etherly,  Durham,  in  1829,  Mr.  Greener  began  his 
career  in  London  on  the  Blackwall  Railway,  and  was  there 
first  connected  with  the  electric  telegraph.  In  1U47  he  entered 
the  service  of  the  old  Electric  Telegraph  Company.  In  1853, 
Mr.  Edwin  Clark  being  then  engineer,  Mr.  Greener  was 
appointed  by  the  Company  to  proceed  to  Norway  to  construct 
the  telegraph  on  the  Norwegian  Trunk  Railway,  which  was  at 
that  time  being  made.  This  Was  the  first  line  of  telegraph 
erected  in  Norway.  In  L855  be  went  to  Denmark  to  con- 
struct the  telegraph  on  the  Royal  Danish  Railways.  Shortly 
alter  his  return  from  Denmark,  Mr.  Greener  was  ordered 
by  the  Company  to  proceed  to  Ireland,  to  report  on  th< 
of  the  telegraph  lines  between  Dublin  and  Galway,  6 
purpose  of  establishing  direct  communication  with  the 
Atlantic  cable.      Be  afterwards  appointed  by  the  Tele- 

graph Company  as  outdoor  assistant   to   Mr.  Latimer  Clark 
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(then  engineer  to  the  Company),  which  position  Mr.  Greener 
held  until  the  end  of  1860.  At  this  time  he  was  selected  by 
the  Secretary  of  State  for  India  as  telegraph  engineer  to 
accompany  the  British  Resident  at  Baghdad,  to  examine  and 
report  upon  the  condition  of  the  Turkish  telegraph  lines  from 
Constantinople,  through  Asia  Minor  and  Turkish  Arabia, 
down  to  the  Persian  Gulf,  with  the  view  of  establishing 
overland  telegraph  communication  to  India,  after  the  failure 
of  the  Bed  Sea  cable.  In  18C2  Mr.  Greener  returned 
to  England,  and  reported  personally  to  the  India  Office 
as  to  the  condition  of  the  above  lines,  and  the  possibility  of 
their  extension  through  Mesopotamia  to  the  head  of  the 
Fersian  Gulf.  In  the  same  year  he  proceeded  to  Bombay,  to 
accompany,  as  telegraph  engineer,  the  expedition  for  taking 
soundings  and  selecting  suitable  stations  as  landing  places 
for  the  proposed  cable  from  Karachi  to  Fao.  Mr.  Greener 
constructed  the  land  lines  from  Baghdad  through  Mesopotamia 
down  to  Fao,  at  the  head  of  the  Persian  Gulf.  The  cable 
was  laid  successfully  to  Karachi,  and  communication  between 
England  and  India  completed  in  January,  1864.  In  1865 
Mr.  Greener  returned  to  England  and  became  connected  with 
the  India  Office  as  Inspecting  Engineer  for  Telegraph  Stores. 
Mr.  Greener  was  also  Inspecting  Engineer  for  Telegraph 
Stores  for  the  Crown  Agents  for  the  Colonies,  and  for  the 
Agent-General  for  the  Cape  of  Good  Hope. 


THE  ST.  PANCRAS  CONDUITS. 

The  following  is  the  report  presented  to  the  Board  of  Trade 
by  the  Committee  of  Members  of  the  Royal  Society  and  the 
Institution  of  Electrical  Engineers  appointed  to  confer  with 
Major  Cardew  with  regard  to  the  circumstances  connected  with 
the  formation  in  large  quantity  of  an  alkaline  deposit  on  the 
mains  of  the  St.  Pancras  Electric  Light  Supply,  and  the 
presence  in  this  deposit  in  some  cases  of  the  alkaline  metals  in 
an  nnoxidised  condition  :  — 

The  Committee  have  held  three  meetings,  and  a  precis  of  the 
proceedings  at  these  meetings  is  attached  to  this  report.  After 
taking  evidence  as  to  the  present  condition  of  the  mains  of  the 
St.  Pancras  electric  lighting  system,  and  after  receiving  from 
Prof.  Thorpe  reports  of  analyses,  made  under  his  direction,  of 
the  chemical  composition  of  the  incrustation  found  on  the 
insulators  of  these  mains,  and  of  the  salts  contained  in  the 
bearers  of  these  insulators,  the  mortar  and  concrete  of  the 
conduits,  and  the  adjacent  soil,  the  Committee  are  of  opinion 
that  the  explosions  which  have  occurred  were  caused  by  the 
firing  of  an  explosive  mixture  of  coal-gas  and  air  by  sparks 
caused  by  means  of  the  above-mentioned  incrustation.  It  has 
been  proved  that  sparks  may  be  caused  either  by  the  incrusta- 
tion itself  acting  as  an  imperfect  electrical  conductor,  or  by 
moisture  coming  into  contact  with  metallic  sodium  or  potassium, 
both  of  which  metals  have  been  found  to  exist  within  the 
incrustation. 

These  metals  haw  In  n  (  reduced  by  the  electrolytic  decom- 
position of  alkaline  suits  chielly  derived  from  the  soil,  and 
Conveyed  by  moisture  along  the  fibres  of  the  wooden  bearers 
towards  the  negative  conductor. 

To  avoid  a  repetition  of  these  accidents,  the  bearers  of  the 
insulators  at  present  in  use  should  lie  replaced  by  other  devices, 
through  which  moisture  is  prevented  from  travelling,  and  it  is 
recommended  that  the  pattern  of  insulator  in  use  should  be 
changed,  and  a  pattern  adopted  iu  which  s  longer  insulating 
surface  is  interposed  between  the  conductors  and  the  bearer. 

The  Committee  is  also  of  opinion  that  it  is  desirable  that 
means  should  be  provided  by  which  the  conduits  can  beinspei  ted 
throughout  their  length,  so  Ear  as  is  necessary  to  detect 
incrustations   on   the  insulators.      The    Committee  have  not 

'l ght   it  within  their  provinoe  I vestigate  the  causes  of 

the  presence  of  coal  gas  within  the  electric  lighting  conduits, 
but  it   is  obi  ions  t  hal   t  bis  is  t  he  primarj    ouroe  ol  dan     i 
(Signi      !'  i.    ,  T.l     I    i  I    ■  .  W 1 1  i    m  ( 'i 

'!■    E,   Chompton,    Alexander    Siemens,    Alexander    B,    W. 
i  dy,  March 


I'ujh  ok  Proceedings  of  Committee. 

Meetings  of  the  Committee  have  been  held  on  March  4th,  8th,  ami  22ml. 

At  the  first  meeting,  Mr.  Baron,  chief  engineer  of  St.  Pancras  Electric 
Light  Works,  gave  detailed  evidence  as  to  the  deposit  or  incrustation  on 
the  insulators  on  the  St.  Pancras  mains,  from  which  it  appears  that  it  was 
firs!  noticed  about  18  months  ago,  and  found  to  be  alkaline— that  60  to  70 
per  cent.  i>f  the  whole  number  of  insulators  which  can  be  examined,  i.e.,, 
those  in  or  near  the  street  boxes,  are  affected  by  it,  and  that  in  some  cases 
when  scraped  off  it  forms  again  within  24  hours.  That  the  insulators 
which  arc  supported  on  woul  hearers  at  the  various  street  boxes  are  those 
generally  affected,  and  only  iu  two  or  three  cases  lias  any  incrustation  been 
found  in  the  intermediate  insulators  within  the  culverts,  which  are  sup- 
ported on  iron  brackets.  These  wood  bearers  have  become  thoroughly 
saturated  with  saline  moisture.  They  are  supported  at  each  end  by  being 
let  into  the  brick  sides  of  the  culvert,  and   in  some  cases  the  end  fibres  of 

the  w I  may  be  in  em  tact  with  the  soil.     Mr.  Baron  has  seen  the  deposit 

flame  with  a  yellow  sodium  flame  in  several  instances  when  water  was 
dropped  on  to  it,  or  when  it  was  dropped  upon  wet  ground.  He  has  also 
seen  sparking  from  the  negative  main  over  the  insulator  to  the  wood 
bearer,  and  lias  produced  the  same  by  experiment  with  a  solution  of  the 
material  deposited.  The  insulator  in  this  lest  was  moistened  on  the 
surface  with  clean  water,  and  the  wood-bearer  was  standing  iu  the 
solution  The  sparks  occurred  iu  about  five  minutes.  The  glaze  on 
the  insulator  has  been  attacked  in  some  cases.  He  does  not  think  that 
the  process  of  salting  the  streets  iu  order  to  melt  snow  has  any  connection 
with  the  formati f  the  deposit. 

Mr.  Miller,  of  Ihe  Kensington  and  Knightsbridge  Electric  Lighting 
Company,  also  gave  evidence  as  to  leakage  from  the  negative  main  always 
attracting  moisture,  and  stated  that  a  negatively-charged  cable  belonging 
to  his  Company  laid  in  the  subway  at  Kensington  Court  had  a  small  fault 
of  insulation,  which  apparently  gave  rise  to  a  moist  efflorescence  on  the 
adjacent  brickwork,  which  if  brushed  with  the  hand  emitted  a  sort  of 
phosphorescent  light  in  the  dark.  His  Cornpauy  had  experienced  no 
trouble  from  incrustation  on  the  insulators,  but  very  high  quality  insula, 
tors  of  hardened  glass  or  porcelain  and  of  the  "double  shed"  pat'ern 
were  used.      In  their  system  every  insulator  used  can  be  easily  examiued. 

iin  March  6th  Lord  Rayleigh,  Prof.  Crookes,  and  Prof.  Thorpe  visited 
the  St.  Pancras  maius.  At  a  street  box  near  the  Chester  Gate,  Regent's 
Park,  a  piece  of  incrustation  in  a  moderately  hard  and  friable  condition 
about  the  size  of  a  hazel  nut  was  taken  from  the  negative  main.  This  was 
placed  on  the  cover  of  the  street  box  and  some  water  put  on  it,  when  it 
broke  into  flame.  There  appeared  to  be  several  nodules  of  metal,  one 
about  the  size  of  a  pea.  This  metal  was  solid.  Some  flashes  of  soilium 
flame  were  also  seen  along  the  wood  bearer  as  if  the  metal  had  been 
deposited  there.  The  wood  was  saturated  with  moisture,  especially  under 
the  negative.  This  wood  bearer  was  subsequently  sent  to  Prof.  Thorpe 
for  examination.  At  the  places  corresponding  to  the  position  of  the 
negative  mains  the  wood  was  much  blackened  and  carbonised,  and  very 
wet.  On  cutting  it  into  six  pieces  it  was  found  that  the  wood  was 
saturated    with    alkaline    salts,    which    were    strongly    caustic    near    the 

negative  main,  and  chielly  cat  I ates  of  potash  and  soda  at  the  ends.     The 

soil,  mortar,  and  concrete  at  this  point  have  also  been  tested  by  Prof. 
Thorpe,  and  his  analysis  appears  below. 

At  the  second  meeting  of  the  Committee,  Mr.  Crompton  produced  three 
specimens  .if  deposits  taken  from  the  insulators  of  the  Southampton 
electric  light  mains.  These  have  also  been  analysed  by  Prof.  Thorpe  (set 
below).  Prof.  Thorpe  produced  an  analysis  (jo  below)  of  three  samples  ei 
the  deposil  obtained  from  the  St.  Pancras  mains.  Considerable  discussion 
took  place  as  to  the  exact  process  by  which  the  in  rustatiou  and  the  free 
metal  were  produced,  and  it  was  finally  decided  to  have  another  meeting 
before  reporting.  At  the  third  meeting,  on  March  22nd,  further  specimens 
from  the  St.  Pancras  mains  were  examined  and  Prof.  Thorpe's  analyses 
were  considered.  A  clas-  insulator  from  the  Southampton  mains,  showing 
a  considerable  amount  of  deposit,  was  also  submitted.  The  repo] 
then  discussed  and  adopted, 

Analysis  of  Deposits  obtain*  \  ■'  col  Wains. 

Sample  from  St.  Pancras  mains  received  March  2nd. 

The  substance  bad  the  c position 

Caustic  soda  7"l   ! 

Caustic  potash 4'88       „ 

Sodium  cat  bouate    ...34'40      ,, 
'  carbonate.. .52*77      „ 

99'74      „        (  + traces  ol  ailii  i   alumina,  and  lime.) 
Tin,  i  Sampli  i  e<  eii  ed  M  ir  h  9,  1895). 

All  are  practically  pure   odium  carbonate,  with  a  very  small  admixture 
of  potassium  carbonate,     'the  sample  taken  from  the  earthenware  insula- 
.  onl  mi    appret  i  ible  1 1  aces  of  i  alcium  cat : 

il tin"   two    I  ulator  and  distributoi    are  crystalline,  and 

free  from  all  except  adherent  None  of  the  samples  contains 

ali. 

Soil,   Mortar,  a  nd   ( '■      r  '<   fr i    >.'.   /', 

The  aqueou     extract    obtained  from  each  of  these  bj    slow   pen 

liad    an    alkaline    reaction      a  1 1. a  1 1 1 1 1 1  J        Fl  0"12  0'23       eon     \  a  I  1 1  I    pel 

250  cubii    ■  en i  imal  re    ol   extract),  and  i  ontaiuei  I  i 
■  I      .loin   and   pol a    eon.  i lie  km i 
propoi  tior 

ted         T.  I'.  THORPE,  March  31,  1895. 


Electric  Light  in  Quarantine.     The  New  York  health  officer 
lias  arranged  to  use  i  he  i  li 

lie  at   niolit. 
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ON  THE  QUESTION   OF  DIELECTRIC   HYSTERESIS.* 

r.i    ALFRED    W,    PORTER,    B.SC,     \\i>    DAVID    k.    MORRIS. 

The  condenser  on  which  the  following  experiments  were  made  is 
thi  one  referred  to  in  a  Paper  by  one  of  us  read  bi  fore  the  Royal 
6  cietyon  June  1,  L893  (Roy.  Soc.  Proc,  Vol.  I. IV.,  p.  7).  It  is 
■  5  microfarad  condenser  of  tinfoil  and  paraffined  paper,  made  by 
Messrs.  Muirhead.  In  the  Paper  referred  to  it  was  shown  that 
when  it  is  allowed  to  discharge  itself  through  a  coil  containing 
induction,  the  rate  of  lissipation  "f  energy  (calculated  from  the 
damping  of  the  oscillations  that  occur)  is  greater  than  that  due  to 
i  if  the  outside  circuit,  t  lie  additional  dissipation  being 
equal  to  what  would  have  taken  place  if  about  59  ohms  had  been 
I  *  ntlie  circuit  resistance. 

The  following  experiments  were  made  with  the  idea  of  ascertain 
big  whether  this  additional  dissipation  is  the  result  simply  of 
viscosity  in  the  dielectric  of  the  condenser,  or  to  true  hysteresis  of 
the  charge  with  respect  to  the  potential  difference  between  the 
oondenser  plates.  A  sharp  distinction  is  not  always  made  between 
the  two  phenomena  ;  it  cannot  be  too  clearly  borne  in  mind  that, 
. •!!  the  one  hand,  viscosity  is  a  "time"  effect — i.e.,  it  depends  on 
the  rate  of  change  of  the  variables  ;  while,  on  the  other  hand,  the 
phenomenon  of  hysteresis  does  not  in  any  way  involve  the  rate  at 
which  the  changes  in  the  quantities  are  made. 

Rapidly  performed  series  of  cycles,  such  as  occur  during  an 
oscillatory  discharge,  are  hence  unsuitcd  for  discriminating  between 
the  two  causes  :  to  test  whether  true  hysteresis  exists  it  is  essential 


Ballistic 


to  so  arrange  the  experiment  that  all  viscous  effects  shall  have  had 
time  to  subside  before  any  measurement  of  charge  is  made.  Hence 
the  interesting  experiments  made  during  the  last  three  years  by 
Riccardo  Arno,t  in  which  a  dielectric  cylinder  begins  to  rotate 
when  placed  in  a  rotating  electrostatic  Held,  as  well  as  the 
experiments  made  by  P.  Janett,  and  by  one  of  us  using  oscillatory 
discharges  do  not  serve  as  test,  experiments  on  this  question.  The 
arrangement  which  we  adopted  to  test  for  hysteresis  is  as  follows  : — 
A  battery  (E.M.F.  =  11  volts)  is  connected  permanently  in  simple 
circuit  with  the  ends  of  a  rheostat  of  850  ohms  resistance.  The 
condenser  terminals  can  be  put  in  contact  by  means  of  a  two-way 
switch,  with  one  end  A,  and  an  intermediate  point  B  of  the 
rheostat.  The  position  of  the  point  B  is  capable  of  continuous 
adjustment,  and  hence  also  i.s  the  difference  of  potential  he 
the  condenser  terminals.  The  charge  that  the  condenser  pos 
at  any  time  can  lie  ascertained  by  discharging  it  (by  means  of  the 
switch)  through  a  ballistic  galvanometer. 


,.|  bef  ,re  the E 
t  Published    in    the 

•16,  1892,  p.  284,  April  30, 1893,  p.  341.  Uovembe:  12.  1893.  p.  260, 
.Me ili  18,  1894.  p.  272.  June  17.  1894 

'      1.  3.  June  23,   December  29, 
1893,  and  January  18,  1895. 

Oscillations  Eli 
/  August,  1893.     For  other  recen 

It        '  Sur  les  Diclectriques    II   i  I  '  il,1893; 

Vpril  8.  1892  (from  the  £ 
New  York). 


Since  the  methods  for  testing  i 

the  thing  tested  through   .-.  ,  it   is  essential  that 

any  change  of  state  invoh  ed  in  I  he  mi  i 

itself  form  par:  of  a  cycle.     Thi     •  hed  by  making  the 

•  1  in  Fig.  2,  which  his  been  drawn  as 
iderable  hysl  ei 
Commencing  al    the  point  R  in  thi  .,  with  no  difE 

of   potential   Ii  tween   the    terminals),   the   po  nee  is 

gradu  illy  increased  until  the  point   l' , 

condenser   is    then  discharged;    the   portion  of  the  cut        PI 
traced  during  the  "iustantane  >ua"  disch  irge,  and  the  gal  van  • 
indicates  the  loss  of  charge  I'T,  which  includes  whatever  i 
Bow  takes  place  during  the  time  of  thron  While 

the  galvanometer  is  si  ill  in  irifcli  the  condenser  a  further 

visCOUB  How  takes  place,  until,  if  the  cyclic  state   has  been  set    up, 


Potential  DifTeren 
Fie.  2. 


the  starting  point  R  is  arrived  at.  Before  allowing  the  switch  to 
again  connect  the  condenser  to  B  (Fig.  1)  the  rheostat  is  unwound 
so  as  to  bring  B  back  to  A  ;  there  is  then  no  potential  difference 
between  B  and  A,  and  the  condenser  receives  no  charge  when  the 
switch  completes  connection.  After  this  connection  has  been  made 
the  potential  difference  is  again  gradually  increased,  but  to  a  higher 
value  than  before — to  S  (say)  ;  it  is  gradually  diminished  till  it  has 
the  same  value  as  at  P  ;  we  thus  arrive  at  a  point  Q  :  the  condenser 
is  then  discharged  through  the  galvanometer  ;  the  throw  of  the 
needle  measures  the  loss  of  charge  Q  T,  which  includes  the  same 
viscous  effect  as  before  ;  the  point  D  is  reached  during  the  throw 
of  needle  :  after  which  a  further  viscous  flow  takes  place,  until  (if 
the  cyclic  state  be  set  up)  the  point  R  is  returned  to  once  more. 
The  contact  B  is  moved  back  to  A  while  the  condenser  is  still 
detached  from  it  ;  and  this  series  of  operations  is  then  many  times 
repeated. 


Potential  Differen 
Flo.  3. 


If  the  dissipation  of  energy  in  thi  •  ondi  n  •  r  is  due  to  by  • 
then,  as  in  the  magnetic  analogue,  we  know  that   the  cyclic  curve 

will  embrace  an  area,  and  the  point  Q  will  not   c :id(   with  the 

poinl   P;  and  of  this  is  also  true  if  time  has  1 n 

•     us   effects  to  subside.      If,  on   the  other    hand,  experiment 

shows  no  difference  in  the  charge  when  at  Q  from  what  it  is  at  1', 

t  here  can  be  no  hysteresis,  unless  of  an  amount,  so  small  as  to  elude 

this  method  of  detecting  it.     The  folio  hows 

the  kind  of  curve  that  will  be  traced  if  hysteresis  be  ab 
The  experimental  results  are  given  in  Table  1.     The  point  P  was 

so    chosen    that    the   charge   was   then   almost    exactly  half   of   the 
maximum  charge.     Tl  never 

mi  live  minutes.  The  galvanometer  thrown  were  read  by  a 
ell  i  ind  lie  and  are  expressed  in  centimetres.  \s  both 
galvanometer  mirror  and  telescope  arc  of  line  quality  there  is 
no  dithculty  in  detecting  a  tenth  of  a  millimetre  on  the  scale. 


736 


THE  ELECTRICIAN,  APRIL  12,  1895 


Table  I. 


D        ;!  LI           ill'. 

1  lis  harge  at  Q 

G 

7      /'• 

Time  of 

imeter 

thro* 

-Oil 

throw  [q). 

111:-.     H. 

11    27 

52-61 

HRS.     M. 

11     33 

52  c0 

11     37 

52  72 

+  0-06 

11     44 

52  78 

11    48 

52-77 

-001 

11     52 

52-76 

11     56 

52  71 

-001 

12    4 

52  70 

12      6 

52  63 

+  o-o?, 

12     10 

52-65 

12     12 

52  61 

+  0-03 

12     17 

52  64 

12    21 

52  53 

+  0-C6 

12    25               52-59 

12    28 

52  45 

+  006 

12    32               62  51 

12    36 

52<t9 

+  0  03 

12    44               52-54 

12    46 

52-53 

-0-03 

12     50               £2-50 

12    53 

52  48 

-003 

12    58               52-45 

12    60 

52  43 

-002 

1     4                 52-41 

2    39 

52  04 

+  0-02 

2    45               52  06 

2    54 

52-00 

-0-02 

2     58               51-98 

3      4 

51-98 

-0-03 

3     11               5195 

3     14 

5195 

-0-06 

3     18               51-89 

3    21 

51  92 

+  0-04 

3     25               51-96 

3    27 

51-83 

-0-05 

3    31               51-78 

4    32 

5170 

-0-07 

4    36               51-63 

4    39 

51-55 

+  0-C4 

4    42               51-59 

4     44 

51-56 

+  0-02 

4     48               51-58 

4    55 

51-55 

+  0-02 

5     00               51-57 

5      4 

51-53 

+  0-03 

5    8 

51-56 

5     11 

51-53 

+  0-00 

5     16 

51-53 



At  P. 

At  Q. 

52 

■580 

52-586 

Mean  of  second  12  throws 

51 

•762 

51-757 

Meau  of 

52 

1710 

62-1715 

lb  will  be  observed  that  the  throws  fall  off  gradually  throughout 
the  experiment  in  consequence  of  gradual  failure  of  the  battery 
power  ;  but  as  this  affects  both  series  to  the  same  extent,  it  has  no 
influence  on  the  ratios.     Individual  values  of  the  ratio 

Throw  at  Q 

Throw  at  P 
differ  amongst  themselves  by  small  amounts,  being  below  unity  in 
11  cases,  above  in  12,  and  equal  to  unity  in  one  case.  The  ratio 
derived  from  the  first  12  values  is  1  +  „;',,,,,  that  derived  from  the 
second  12  values  is  1  -  rukrn-  The  ,jest  values  of  tne  r?tio  derived 
from  all  24  values  approximates  still  more  closely  to  unity. 


19  :. 

■   "      " 

Val. 

Instantani 

>us  Charge 

I     -   

0 

ditions  of  this  experiment,  it  is  necessary  to  form  an  idea  as  to  1  he 
highest  value  of  the  electromotive  intensity  which  was  produced  in 
the  dielectric.  Only  a  very  rough  estimate  of  its  value  can  be  made 
without  dismounting  the  condenser.  If  we  assume  that  the  thick- 
ness of  the  paraffined  paper  is  about  001cm  .  then,  with  11  volts 
potentiil  difference  between  the  plates,  the  electromotive  intensity 
equals  1,100  volts  per  centimetre,  or  about  3  7  electrostatic  units. 
If  we  take  the  dielectric  constant  of  paraffined  paper  as  •_',  the 
corresponding  electrostatic  induction  is  7-4  electrostatic  units.  It 
may  be  mentioned  that  in  the  experiments  of  Signer  Arnb  the 
induction  ranged  from  003  to  14-58  electrostatic  units. 

In  order  to  give  an  idea  of  the  viscous  effects  which  come  into 
play  in  the  same  condenser,  we  have  ascertained  the  variation  of 
the  charge  which  it  takes  up  on  the  application  of  an  unvaried 
K.M.F.  to  its  terminals  for  different  intervals  of  time.  The  results 
are  plotted  in  Fig.  4.  The  time  constant  of  the  rise  of  charge, 
calculated  from  the  capacity  of  the  condenser  and  the  resistance  of 
the  circuit  through  which  it  was  charged,  was  less  than  nlins  of  a 
second  ;  hence  in  seven  tira  if  a  second  the  charge  would 

have  risen  to  within  ,'n  per  cent,  of  its  final  value  if  dissipation  of 
energy  had  taken  place  only  in  the  outside  circuit. 

Thus,  while  the  condenser  liere  experimented  upon  exhibits  markzd 
viscous  effects,  yet  we  can  detect  no  hysteresis. 

The  foregoing  experiments  were  conducted  in  the  Physical 
Laboratory  of  University  College,  London,  and  our  thanks  arc  due 
in  many  respects  to  Prof.  G.  Carey  Foster  in  connection  with  them. 


I  ii     !.     i:.  lation  "  "'' 

Application  of  i  lharging  Elei  trouiol  ivi   Foi  e, 

M;,  a  of  the  poinl  ','  in  the  diagram   is  indistin 

From  the  position  of  the  poinl    P  .  and  we  may  i  o 
.  In  n   i  mi,    has   been  given  for  viai 
oj    the  condensei    is   the    tame    foi    a   given   value  ol    the 

whi  ther  thai  value  ha    bi  on  at  rived  al   b 

highi  i  "i  Erora  I  iw<  r  i  aluet  than 

nee,  until  furthoi       i ion  i  an 

.,nly  be  takei  to  the  condenser  when  an 


ELECTRIC  LIGHTING  FOR  RAILWAY  PURPOSES. 

The  following  is  an  abstract  of  the  discussion  which  took 
place  at  the  Institution  of  Electrical  Engineers  on  Thursday, 
the  28th  ult,  and  Thursday  the  4th  inst.,  on  the  Paper  read 
by  Mr.  Langdon.  Speakers  who  have  returned  their  proofs 
revised  have  their  names  prefaced  by  an  asterisk  : — 

The  PRESIDENT     Mr.   Cr pton)   said   that    before    the   discussion 

opened  he  would  like  to  say  that  the  Paper  bristled  with  interesting 
points.  He  might  just  point  out  a  few  of  the  questions  that  he  hoped 
would  be  dealt  with  adequately  in  the  discussion.  There  was  the  question 
of  series  vt  n  t*s  parallel  -;.  stem  ion  of  the  proper 

height  oi  posts,  and  the  very  beautiful  devici  Leeds. 

It  was  astonishing  to  find  th  i  the  first  unbiased  accounts  of  the  respective 

and  gas  i  imel re  them  from  a  railway  engineer. 

Id  not   have  dared  to  put  then:  in  such  a  sti 
forward  manner.     He    the   President)  had  been  much  interested  in   the 
remarks  of  Mr.  Langdon  upon  the  question  oi     i    m  ps  for  generat- 

ing purpose   and  also  in  1 

Mr.  FLETCHER  said  Mr.  Langdon  had  >od  deal  about 

steam  plant,  but  very  little  about  gas  plant.  The  in  ta  lation  to  which 
he  was  going   to  id.     The 

plant  had  been  running  since  the  beginning  of  <  Ictober  last,  and  they  had 
there  three  55  B  [>,  I  mdem  ga    engines,  driving  three  36  unit  dynai 

by,  theothei   two  running.     The  three-wire  system  was  employed. 
\,  the  outset   the  qui    tiou  was  gone  into  Lhoroughh,  whether  they  would 

run  .hi   Lb -dinar)  parallel  -.  item  or  on   the  three  wire  system.     They 

found  that  the  three-wire    j   tern  lent  itself  the  ui  i  Lhe  con- 

ditions, and  in  calculating  it  out  thej  found  it  would  be  verj  mm  h  cheaper. 
The  method  of  distributing  was  reallj  from  the  distributing  board  in  the 
i  hi  j    bad,  thei 
. 

ded    up,  the  an ept    by    themselves,  and   the 

.    i  beinselves,  so  tin  y  wen 
.      .  'i      i    ■     Ion  bad 

Ii  u    hi    record    p  ere  bak  n  lioui  rj  .   Ll metei  s  were  n 

hej    got    a   little  uearei 
\\      i  ,.,  don  did.     Dm  ing   the  i  eel   they  produci 
2,000  and  2,500  units,  and  th  to  do  that,  lal 

[don  did, 
all  -tut  io      I 
and  othei  '"  crop  up.     Th 

bat  they  1  'ii.l  3l>  double. 

■  :  boui    n-c   i i        Phey  found  o 

i  knov 
i  i  ;jue.     it   was  a  gas  engine  «  h  the  Bi  -t. 

built  on  the  tandem  principle  with 

OV   RICHE  PltEl  U'.i;  said  that  from  Ins  own  experience  he  veil 
a\  thai  when  the)  got  town 
.  f,  rabk  to  Di 

point    he 

should   like  to  refei  to  was  tin 

M       i  imiiiiiiii 

.  thai  would  be 

deal  :    but,  ol 

Whal   hi    hould  liki  '■ 
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2Dft.  to40ft.  !   Hehad  h  inspect  a  good  munj  installti 

i     i         Italy  aud  Swil     rland    ind 

50ft.  to 

60ft.  above  the  rails.     The  distance  b  ime 

i  90ft.  or  100ft. 

!  I  .    ■ 

I  regard 

i 
it  should  be  an  alternating  eurrent    -single,  1  ■  ■■   irding 

t-i  the  proportion  of  llghl  and  power,  In  this  -  mnectio.n  lie  mi -hi 
mention  an  iu  thai   kind  which  he  saw  in  the  initial 

stage  list  year  ill  Dresden,  in  Saxony.  The  installation  was  bj  Siemens 
and  Halske,  and  was  a  three-phase  instillation.  Tnere  there  were  three 
central  rail? 

1.300  11. i'.     The   irigin  il  i  ill  i  ;e  «  i    LOO  tran 

then  down  to  200  volts  al  the  poinl  i  i.     Th  i  transmission 

circuit  was  five  or  six  miles  in  length. 


Till  l:  IB  H  ,    A.PRT1      I  l  li. 

*Mr.  LANGDON  said  on  the asion  of  the  Is  ence  was 

i    ilp'   question   of    interest    and   depreciation.      II"   had   always 

l  tlio  question  of  depreciation  as  rathei    -  bugbear,  for  the  reason 

that  electrical   machinery;  if  any  machinery  at  all,  musl    be  kept  in   the 

rfei     order.     There  was  no  possibility  of  allowing  that  to  depreciate. 

Hence  it  was  a  question  whether  any  amount  at  all  should  lie  allowed  for 

depreciation.     But  there  was  just  this  to  be  said,   that    the  time  might 

come,   although    they   kept   everything   in    perfecl    order,   when   it   would 

essary    to   replace   existing    machinery    by    that    of    an    improved 

i,  and  so,  perhaps,  it  would  be  right   to  make  some  allowance  for 

depreciation.    That    allowance,    however,   ought   to  be  very  small  in  his 

opinion.     He  had,  as  an  extreme  measure,  and   purely  for  the  purpose  of 

comparison  with  the  cost  of  gas.  taken  5  per  rem.  for  depreciation   or 

renewal    of  plant.     Interest    lie  put   at    3',   per   cent.     Thai    would  he  a', 

per  cent  on  the  capital  required,  and  based  upon  that  he  had  drawn  out  a 

statement  in  continuation  of    that    comparison   he  made  iu   the   Paper 

light,  in  three  sheds  on 
the  Mi  li         I  Th    result  was  that,  instead  of  m  iking  a  .saving  of 

El, 050,  they  made  a  33  L5      He  wished   to  emphasise  tin-   thai 

this  was   taking   hit"  account   all  chai  ;e     Eoi   electric  light.     There  were 
the  renewals,  repairs,  cleaning,  and  other  expenses,  which   the)  had  to  call 
mnt ;  but  with   i  ;as,  they  took  onlj  the  cbsl    of  the  gas 

itself. 

•Mr.  .1.  s.  RAWORTH,  aftei  complimenting  the  Midland  Railwaj  Com 
pany  on  the  work  they  had  carried  out  and  upon  the  general  excellence  of 
their  arrangements,  said  he  had  himself   ha  ii  oce  of  railway 

lighting.     He  was  disappointed  to  find  no  reference  in   the  Paper  to  the 
trains.      He  took  it,   however,   that    Mr     Langdon's 
opinion  was  that  the  use  of  electricity  for  lighting  trains  was  not  yet  unite 

able.     Hehad  already  discussed  this  matter  with  tw '  I  hree  other 

gentlemen,  and  they  did  not  agree  with  this  opinion.  They  said  it  was 
practicable,  and  that  it  had  worked  well  on  the  Brighl  in  line  and  else- 
where. He  quite  admitted  that  it  had  worked  well  on  the  Brighton  line, 
but  it  must  be  remembered  that  in  thai  i  the  ,-en  some  remarkable 
circumstances.  The  locomotive  superintended  comui  meed  the  operation 
I',  taking  out  a  fundamental  patent  in  the  way  of  train  lighting.  He 
knew  Mr.  Langdon  had  tried  a  scheme  for  lighting  on  the  Midland 
Railway,  and  while  it  lasted  that  was  verj  ucce  Eul  The  1  111  was  very 
ind  if  it  failed  he  was  sure  it  failed  on  its  demerits.  He  th  mghl 
they  would  have  no  opportunity  of  seeing  electric  lighting  of  trains 
Ighly  and  practically  tested  until  somebody  put  two  towns  at  a 
certain  distance  apart,  and  ran  trains  between  those  two  towns.  Tinier 
such  circumstances,  he  had  not  the  slightest  doubt  electric  light  would  heat 

I  oil  by  two  or  three  to  one.     C o.g  I  M  le  que  ti i  arc  lamps, 

he  saw  .Mr.  Langdon  had  a  little  device  which  he  believed  he  (the 

had  the  honour  of  inventing.     That  was  of  fixing  thearc  lamp  on  its  foot, 

although  it  appeared  to  him  bl        SI]     I      :     I  «  had  taken  quite  a  full 

advantage  if  it,  for  he  saw  he  had  h  which  he  supposed  wa- 

fer the  purpose  of  sustaining  the  weight,  thu  the  easy  unship- 

ment  of  the  lamp  from  below,  which  is  the  chief  merit  .if  the  arran 
He  wan  e  word  on  Mr.  I .  ■  me  to  add 

up  the  total  output  of  the  electric  lighting  stations  undei  In    i 
would  find  it  did  not  amount   to  very  much.     He  thought   Mr.    Langdon 

was  to  ! mgratulated  on  the  excellent   n  obtai I   fri  m 

these  numerous  small  isolated  stations.     Thi 

and  the  smallest  27d.     Those  figures  were  very  g Land 

1  "ii  the  average  vary  favourably  with  1 1  e  cost  of  lightin 

constituted  under  far  more  favourable  circumstai s.     He  thought,  how 

a-   was    ;i   example  of  a  business  well   conducted  bj    peop 
understood  that  busirn 

"Mr.  W.  LEONARDsaid  Mr.  Langdon,  in  his  preliminary  n 
hi  h  had  adopt  » 
hut  he  omitted  to  mention  the  South-Eastern  Rai 
lie  to  Sir  Myles  Fenton   to  mention   that 

ting  in  its 
.  .     l:iii  he   !  I 

President  would  probably  n  I  luced 

plant  al   Bricklayers'  Arms  Goods  Station.      He   thoughl 
called    the    Pre  ident's   preliminary  ■  ■  tctlcallj 

tent,  wit  li  a  temporary  Lightin 

u  four  i  Lrami  arc  lamps,  I  bat,  he 

ed,  was  in  use  for  some  considerable  time      In  1882 


p  '  n>     tarted  the  lightin  I ri       I  II  ation  and  in  the 

voir    the      British  Ligl       Company  up     th 

ol     i!i  -     C  mn  I  i  itions   hid   been 

I.  i  i   ■  ■  mi  inuou  ilj  tent.     Al 

■  n'l.lit  '    i     .     '  i  i 

and  the  11 

.    Brush    dynam 
10  or  50  ligh  independently, 

first    the  is,   14    in    number,    and    then    the    outside    lamps, 

and      "i     the     morning     the} 

order.     The   cos!   of   running  those    lamps    for  I  under 

a  ion,  aftei   the  1 
I 

ipauy. 

'I'ln.  e  I  .i  :n  m  ;hout  a 

in  'a      with  I  he  City  of  London 
.  ii,  and  their  lam  shad  bsen  running  now  for  abou 
Ion  men!  i  me  I    b  il  ■  on  the   Mid 

land.     He   mighl     bate  that 

a  ere  plac  id  higher  and  furl  her  apart  than  Mr.  Lin    I  found 

i  hat   people  i  erj  much  prefei  red  I  he  clear  glob  ■-  when  i  hal  -      the  case. 
lie  had  no  doubt  that  if  a  uniform  generator  could   be   ipplied   Eo 
md   incande      al     i   htin      there  would  be  a  good  scope  for  contra 

in'. hi  e  'I   the  difficulties  at   railway  stations  was  that  a  very  small 

plant    was   required,   ami   to  have  duplicate  machines  of  different 
■   disadvantage. 

Mr.  li.  MANV1LLE  said    that  a   point   which   had  struck  him  a, 
for  all   bl  undertaken  by  the  Midland   Railway  the 

current  wa    kept  down  to  10  ampere  tpparently   beii 

of  7.\   ampere-.      He    thought    it  was  apparent   bo  most  of  them  ■.-, 
had   to  do  with  lamp-  of  high  candle-power  thai   even  a  comparatively 
small  iia  i ■  r  .-lit  taken  by  an  arc  lamp  was  pr  id 

in  the  light.     For  lighting  the  street-  ol    Portsmou 
believed  for  the  first  bime  lamps  of  12J  amperes  had  been  used.     He  felt 
from  his  experience  there  that  an  in  rease  of  current  of  from   It) 
amperes  had   been  of  very    ;real    benefil    to   the   general   lighting  of  the 

streets.     Mr.  Langdon  laid  considerable  stress  u] the  adoption    •' 

in  which   both   arc   md   incandescent   lightin 

siderable  area  were  Bupplied  from  the  same  plant.  That  was  exactly 
what  they  had  carried  into  effect  at  Portsmouth.  The  incand 
lighting  was  effected  on  the  transformer  distribution  system  with  i 
ii'ii-ion  network,  and  from  the  omnibus  bars  of  the  station  the  arc  Lighting 
was  als  i  effected  by  means  of  transformers  and  rectifiers.  These  rectifiers, 
which  he  believed  to  be  the  first  introduced  for  practical  use  iu  the 
kingdom,  had  proved  themselves  eminently  satisfactory  in  meeting  the 
condition  re   lighting,  and   they  certainly  had   achieved 

economy. 

Mr.  ALBRIGHj       id  a  good  many  of  them  knew  the  facts  Mr.  I. 

had  stated  in  regard  i it  an  iming  from  them  thosi 

would  never  have  produced  the  effect  they  had  from  the  mouth  of  the 
author.  In  his  opinion,  the  great  improvement  in  arc  lamps,  with  which 
i  law  were  all  acquainted,  led  the  way  to  an  immensely  extended  ad  >ption 
of  electric  lighting  for  goods  yards  and  so  on;  but  it  was  a  mistake  to 
overestimate  the  advantages  and  to  talk  about  a  10-ampere  lamp  a  of 
2,000  c. p.  Most  of  them  knew  that  the  actual  candle-power  of  such  a 
lamp,  when  placed  in  a  globe  or  lantern,  was  not  much  in  excess  of  1,000  or 
1,200  e. p.     lie  believed  the  best  system  for  large  railway  si  ition  . 

&c.,was  the  din  tem,  whether  they  called  it  thethrec- 

be r  parallel  system  with  middle   wire,  at  220  or  410  voll 

sure.     Whateve it    alternating  currents  might  yet  be  proved  to  have 

in  small  town-  witli  extended  areas,  he  thought  very  few  impartial  en 
equally  concerned,  Like  himself,  in  making  alternating  and  direct-current 
machinery, would  advocate  its  adoption  for  railway-station  wank,  lie  was 
also  inclined,  on  somewhat  similar  grounds — those  of  safety — to  condemn 
high  tension  direct-current  series  am  Lighting,  and  also  because  all  the 
lamps  on  that  system,  « ithout  considerable  c  implicatio'n  at  any  rate,  had 
tol '  pi  ni  a  ail;,  the  mi"  -i/.e  ;  whereas,  in  inside  warehouses  under  low- 
roofed  stations,  and  in  many  other  places,  small  arc  lamps  might  be 
In   other   place-   he  entirely  agreed  with   Mr.  Manvillc— large 

inn;      were   probably  much  the  best.     He  did  not  know  whether   Mr. 

Manville    meant     to    Bay    that     121, -ampere    lamps    were     first     u 
nth   or   whether    ht    first,   used    them    there.      A 

firm     had     been     in     the    habit    of     using     121.,    15.    and    even 
20-amp  I-  miller  similar  conditions  witl  result  . 

lie  believed  15  to  20-ampere   lamps,   50ft.  to  60ft.  above   the 

were  the  best   t..  adopt   in   g 1-  yards  and   similar   places.     Returning 

...   the    system    I,,    be   adopted.      With   sei  ies    arc    lighting,   su 
a  waggon  were  derailed,  or  any  similar  accident  occurred,    undei 
circumstances    they  would  extinguish  al   one  blow  50  arc  lamps,  whereas 
,.',  ii,,-  eight   lamps  would   be  the  maximum 

fact  that  they 

II  -elf.  I 

I  ,  i  he  whole  of  il,  '  iucan- 

i,   ini    -  'led.      At  the     •• 

<■   of   work  as  i  ll 

lamps  ..I 

10,  15.   or  20   ampen        B  ighl    ii    was  extremely    p 

I,     In 

would   be  ii    improvement  and  benefit  as  an  addition  I 

rally  that  ii  would  pa;  i  them, 
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i>.  ttb  umulators   now 

d.     His  idea  of  how  p  i    eri  pei     goo  re  sheds, 

houl  l   be   >'.'  rked    was    that  a    I  <w  ten  ion   oetwork   should   be  laid 

liout.    In  addition  to  the  permanent  lamps  and  motors,  there  should 

at  which  plugs  mighl  b  ■  inserted  for  running  portable 

ml  -.     This  was 

ii  'i  mi  rt,  for  at  1  he  pre  enl    time  it  was  actually 

carried  out  in  the  Alberl  and  Wesl   India    Docks   over  a    total  distance  of 

He  was  informed  thai  the  cost  of  the  conductors  in  this  case 

was  most  carefully  c  msidered  before  the  system  was  adopted,  and  in  being 

worked  out   it  was  found   on   the  question   of   the  conductors   alone  this 

three-wire  system  was  cheaper  than  the   high-tension  system.      In  regard 

of  production,  he  believed  now  thai  .rain-,  capstans,  winches, 
pumps,  travellers,  hoists.  &c,  could  be  and  were  being  worked  electrically, 
they  would  be  able  to  obtain  a  very  fair  day  load  in  such  situations  as 
Mr.  Laugdon  had  drawn  attention  to,  and  thai  gentleman's  figun 
as  they  were,  would  soon  be  able  to  be  cut  down  from  25  to  50  per  cent. 
He  thi  ugh!  this  state  of  things  would  be  realised  before  they  were  much 
older  in  31  feral  of  the  chief  railway  stations  and  yards. 

Mr.  It.  W.  WEEKES  said  in  reference  to  Table  II.  in  Mr.  Langdon's 
Taper  they  got  the  fuel  exceedingly  cheaply  on  the  railways,  and  at  the 
same  time  the  machinery  was  well  looked  after,  which  kept  the  cost  down  ; 
but  when    they  looked  at    the   labour   item  in    the   cost   of  production,  he 

thought  they  found  it  was  considerably  highei  thai inj  ordinary  direct- 

currenl    station   of  an   output  almost   in  a  line  with  that  in  the  railway 

referred  to. 
'(apt.  SANKKY  called  attention  to  the  la  I  column  in  Table  II.  It 
w  mid  be  observed  that  in  every  case  the  cosl  of  coal  per  unit  was  less  for 
the  half-year  ending  December  than  for  the  halt  year  ending  June,  the 
evidtnt  cause  being  the  better  load  factor.  .Mr.  Laugdon  had  given  two 
irves  for  the  Derby  Station,  one  for  December  21st  and  the  other 
for  .lune  24th.  He  (the  speaker  had  worked  out  what  the  cost  of  coal  con- 
sumption ought  to  be  for  those  two  load  curves,  that  was  to  say,  if  the 
engines  were  working  absolutely  in  the  best  conditions  having  regard  to 
the  load.  He  was  able  to  saj  this,  because  be  knew  the  consumption  of 
these  particular  engines  at  every  point  of  the  load  cm  ve.  The  result  came 
-■at  thus  :  for  the  load  curve  for  December  the  coal  was  0'23d.  per  uuit,  and 
for  June  it  was  0'84d.  per  unit.  It  was  evident  from  that  that  an  enormous 
difference  was  made  by  the  load  curve.  The  average  of  those  two  figures  was 
0  53  ;  the  average  of  the  figures  given  by  Mr.  Laugdon  for  Derby  was0'59. 
It  was  very  remarkable,  he  thought,  that  those  figures  should  agree  so 
nearly,  that  there  should  be  so  little  difference  in  the  actual  working  figures 
and  those  obtained  by  calculation.  He  thought  the  reason  was  that  the 
station  at  I  >  :rby  was  looked  after  in  a  most  exemplary  manner.  The  way 
in  which  those  calculations  were  made  was  described  for  the  first  time  in 
some  remarks  he  made  on  Mr.  Crompton's  Paper  on  the  cosl  of  electric  light- 
ing read  before  the  Institution  of  Civil  Engineers.  Mr.  Langdon  had 
fa  van  id  hin  i  with  two  load  curves  for  the  La  wlej  si  reel  Station,  Birming- 
ham, from  which  he  had  calculated  the  cosl  of  coal  per  unit  ;  the 
was  only  0'32d.  per  unit,  owing  to  the  In -iter  load  factor,  not  with- 
that  the  engines  were  simple.     The  actual  average  cost  as  per  Table  II.  was 

.  0  52d.  per  unit,  from  which  it   was  evident    that    this  station  was 

probably  for  some  local  reason  net  worked  to  t  lie  same  advantage  as  Derby. 

•Mr.  A.  I'.  TKOTTER   -aid   Mr.  Langdon  had  given  them  a   very  lucid 

description  of  a  plant  for  producing  a  certain  result.     But  the  result  was 

i  mi  putting  down  so  much  plant    that  was  the  result  t"  the  em,  tractor,  but 

ill    to   the  company  was  the  production   of  a  certain  amount   of 
illumination,  and  on  that   poinl   Mr.  Langdon  had  not  given  them 
line  b  information,     He  hail  worked  out  from  Mr.  I  ires  what 

thai     entleman  had  really  been  doing,  thai  ■-  bal  Mr.  Langdon 

had  obtained  in  the  waj  of  useful  illumination.     It    was  very  important 
thai  the)    hould  know  whal  was  the  illumination  which   was   found  suit- 
'i,  I,    v.    i !    i,i    i    der  that    future  contractors   mighl    bi 

i'i     ood     yard     there  were  two  purpose    for  which  illumination 

■; -  I  <  ■     i  -  in    i ran  hipping    p&i  I 


be  .   L, 

For  shun  til 
o  em      would     do     I'i        1 1  ■  1 1 '  i  ,  ■ '  ''ii         '       il      w.i       ii' 

el     the    light      were    nol    do,!   ling      bul    a    bet  tei    illumination 

edod   i'"    roadin      I  ibel  .  im    1 1 He  ic i    1 1"    man     hand- 

dr.  Lau  il    the 

■ 

were.     Eveu    the   candle-power  wo     hardli    worth  while 


talking  about.     What  was  wanted   was  the  result  in  illumination.     The 

candle  pi  werofan  arc  lamp  varied  in  different  directions,  and  for  this  pur- 

y  must  really  consider  that  the  candle-power   of  an   arc  lamp  was 

different  in  different  directions.     It  was  a  matter  of  simple  calculation,  and 

i  i  i"  i  efresh  their  memc-rj  Ic  had  placed  a  diagram,  big.  1  |  reprodu 1 1. 

on  the  b  iard  and  from  this  he  had  deduced  what  Mr.  Langdon  was  doing. 
They  might  remember  that  in  a  Paper  he  read  some  time  ago  he  showed 
that,  taking  a  polar  CU1  ular  curve  fitted  the  light  of   an  arc 

lamp  to  6'Jdeg..  and  then  fell  oil'.  Below  that  it  went  off,  depending 
rather  on  the  length  of  the  arc.  He  had  shown,  in  a  Paper  before 
the  Civil  Engineers,  tint  the  illumination  from  90deg.,  with  the 
vertical  down  t  i  60  deg.,  varied  as  the  fourth  power  of  the  cosine 
of  the  angle  of  inclination.  The  question  was,  in  some  of  these  cases, 
whether  you  wanted  a  high  maximum  or  a  high  minimum.  For  a  goods 
yard  he  should  say  the  minimum  illumination  was  the  important  thing  to 
Mr.  Llewellyn  l'reece,  who  was  on  Mr.  Langdon's  staff,  communi- 
cated some  calculations  in  an  article  in  one  of  the  journals  in  September, 
1893,  in  which  he  calculated  out  the  cosine  of  these  curves,  and  gave  a 
table  from  which  it  was  easy  to  deduce  the  illumination  of  arc  lamps  from 
the  distances  apart,   lie  (the  speaker;  had  recalculated  that  diagram  (Fig.  2) 
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and  extended  it  to  greater  heights.  The  dots  showed  lamps  of  20ft.,  30ft., 
and  40ft. high  ;  the  illuminations  were  plotted  vertically, and  distances  hori- 
zontally. They  would  seethat  with  lamps  on  posts  50ft.  high,  the  minimum 
was  be!  ter  than  in  any  of  the  other  eases.  He  had  also  worked  out  some 
figures  from  Mr.  Langdon's  .lata,  and  he  would  just  put  them  down.  He 
had  taken  the  candle-power  of  the  6'8  ampere  lamps  at  900.  and  the 
10  ampere  lamps  at  1.500  cp.  This  was  not  a  laboratory  measurement, 
but.  for  a  [amp  in  a  dirty  glass,  it  was  about  as  near  as  they  could  get  il. 


Ik,    htof  post 

fee!     , 

1  listance  apart 
feel  . 

Illumination. 

v.v. 

Min. 

930 

20 

90 

1  1 

0206 

1,500 

20 

120 

1-85 

012 

1.500 

25 

120 

1-17 

0153 

1,500 

40 

120 

0-5 

0'28 

900 

40 

120 

0-3 

0168 

iximum  illumination,  due  to  the  900-" 
aboul   I'I,      Uxmt  half  a  candle-foot  was  thi     est  1  t  in  the 

■  ii  th.'  tone  .  i  i   the  1.500-c.p. 

lamp  were  raised  to  25ft.,  the  maximum  was  about  the  same,  1-17.  and  the 
minimum  was  increased  to  0'153.      For  the  li  I    yards  and  the 

hi,,'  they    hould  atten  I  to  the  minimum,  and  leave  tie-  maximum 

care  of  itself.     With  40ft.  p08ts  120ft.  apait.  the  mine 

more  than  a  eandle-l  >ot     But,  taking  tie  smaller  lamp, 

900  c. p..  a  ortter  minimum  than 

with  the  1,500-c.p.  lamp  on  a  20ft.  post,  when 
Dr.  Pre!  it  o  40ft.  post  was  n  md  said 

i  50ft,  and  60  used  on  the  Continent  80ft.  or  90ft. 

apart.    There  was  no  n 1  b  it  foi  such  lighting. 

Elms  the  po  t    were  50ft,  b    ! 

di  i  m.e  nparl    to  the  height    was  the  ••  it    thing 

in    such    lighting    as    this.       Takiu       Mr.    Lan    Ion's    own    figui 

5      then     III     SI 

and    I*  iy,    the 

I 

,     distri- 

The 

■  .       . 
I,  .  ,    ,      i,  ,    i      ,, .,        [n  Hi 

hull  ih     ■  '  I    : 

when  the  lamp    ivel      .n    th.  o     best,       lie'    ol  .         '    m    the 

L891  :'..    The  lighting  of 

111    tool         I  hftl    WOUld  ii"l    do  foi   a     hunt, 

,1  which  wa    very  iuiportoul  foi   luck  work  »  rlyhigh 
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Mr.  ALEXANDER  SIEMENS  said  as  thej  wen he  pom!  i  I  bei  ;hl 

of  lamps  anil  distmu  .•  :i]  art .  he  ■ : .  i  ■  ■ '  1  i  n  I...  m  liu'l  ili-'i  I  >  1 1 1 .  ■  1  1 1 1  <  ■ 
Royal  Albert  Ducks  with  lamps  of  28  amperes  with  an  average  of  80ft. 
high  and  270  yards  apart.  The  question  ol  whal  height  a  lamp  should  be 
was  an  extremely  simple  one  ;  tion  ol  differential  calculus  of 

the  maximum  and  minimum,      rheheigl 
the  distance  bel  .veen  the  lampposl     to  gel    the  ms 
i  he  centre  of  I  he  Bpace  i  iel  n  een 
*Mr.  CHAMEN  said  on  the  question  of  lighting  warehouses  he  would 

like  to  mention  an  arrange ot  of  inverted  an   la ■  svhii   i  was 

bo of  theshedsal  Southampton  Docksattl  if  Mr,  Udridge. 

The  shed  firs!  experimented  upon  was  one  through  which  the  whole  of  the 

■    Line  passengers  had  to  pas    on  en  embarking,  and 

real  portion  of  the  cargo  was  also  handled  in  the  same  shed,  h 
rsl  lighted  with  incandescent  lamps;  the  light  was  complained  of, 
lamps  of  higher  candle-power  were  put  in  ;  the  light  was  still  complained 
of,  and  still  more  lamps  were  pul  in.  No  satisfactory  result,  however, 
could  be  obtained.  The  roof  of  the  shed  was  then  whitewashed  throughout, 
and  12  10-ampere  inverted  arc  lamps  were  put  up  in  place  of  the  whole 

previous  incandescent  arrangement.     The   re  u      •  consider- 

lonomy  in  current,  the  an  lamps  using,  if  he  recollected  rightly, 
about  half  the  amount  of  energy  taken  by  the  incandescents ;  the 
lighting,  on  the  other  hand,  was  everything  that  could  be  de  ired, 
the  inn'.'  i  writing  on  any  of  the  labels  on  packing  cases  could  1"' 
read  with  ease  in  anj  part  o!  the  shed.  The  shed  measured  approxi- 
mately 350ft.  long  by  120ft.  wide,  and  the  height  from  floor  o>  principals 
was  about  8ft.  on  the  side  where  the  trains  came  in,  ami  he  believed 
about  12ft.  on  the  other  side,  ft  had  since  been  decided  to  light  some  of 
the  other  sheds  in  the  same  way.  <  ),i  the  question  as  to  the  system  which 
should  be  employed  to  meet  the  conditions  of  general  railway  lighting,  he 
certainly  thought  that  a  three-wire  system  .it  either  220  volts  or  140 
volte,  "i  possibly  even  higher  still,  would  he  found  to  answer  every 
requirement  which  Mr.  Langdon  could  find,  except  perhaps,  that  of 
lighting  a  long  line  of  suburban  railway  stations,  a  thing  which, 
however,  he  believed  had  not  yet  been  done  by  any  railway  company. 
For  such  work  as  this  he  thought  an  arrangement  of  high-pressure 
alternators  and  transformers,  and  possibly  rectifiers  also,  if  any  arc 
lamps  were  required,  would  be  found  the  most  economical  arrangement. 
.Mr.  Langdon  did  not  .seem  to  have  tried  using  larger  lamps  placed  higher 
and  using  fewer  of  them,  45ft.  up,  15  amperes,  100yds.  to  110yds.  At  the 
i  rystal  Palace  there  was  a  plant  consisting  of  a  Galloway  engine  capable 
of  indicating  somewhere  about  130  n  p.,  and  a  Lancashire  boiler.  The 
liree  550-volt  compound  dynamos  by  means  of  countershaft 
and  belting.  Each  dynamo  supplied  33  arc  lamps,  arranged  ill  three 
circuits  of  11  each.  The  lamps  were  suspended  by  means  of  hoisting  gear 
from  the  60ft.  gallery,  and  were  generally  kept  at  a  height  of  about.  17ft.  6in. 
from  the  ground.  They  were  spaced  about  56ft.  apart  iu  two  straight 
lines.  The  hours  of  lighting  varied  considerably,  the  longest  run  being 
seen  hours  and  the  shortest  30m'm..  so  that  in  summer  more  coal  was 

in  getting  up  steam  than  was  used  in  running  the  lights.     The 

results  of  the  year's  working,  from  October,  1393,  to  October,  189  I,  which 

had  been  given  to  him   by  Mr.  Carr,  chief  engineer  of  the  Crystal  Palace, 

-  :— Total  units  generated,  45,584  ;  total  lamp-hours,  82,880  ; 

coal,  19s.  6d.  pier  ton  ;  total  cost  per  unit  generated,  including  a  •  il. 
oil  waste  and  petty  stores,  carbons  and  all  wages,  3'2d.  ;  total  cosl  per 
lamp-hour,  T77d.  Taking  into  account  depreciation,  or  rather  redemption 
reckoned  on  the  original  cost  of  the  whole  plant.  Borne  items  at  10  per 
cent,  and  some  at  5  per  cent.,  but  most  at  10  per  cent.,  the  total  cost  per 
unit  came  to  5'21d.,  and  the  total  cost  per  lamp-hour  2'87d.  Of  course, 
.  Iency  of  this  plant  was  not  so  high  as  would  lis  obtained  with 
modern  type  direct-driven  sets.  The  ui.r.  required  to  drive  the  99 
vas  slightly  under  100  ;  whilst  running  tin-  engine,  countershaftiug 
belts  and  dynamos  light,  that  was  to  say,  with  the  bi  indicatoi 

diagrams  showed  22'5  H.P. 

Mi.  A.  II.  PREECE  .-. .  i  i  >  1  Mr.  Langdon  had  rehired  iii  hi-  Taper  to  the 
installation  of  the  Great  Northern  Railway  Company.  He  thought  a  brief 
description  of  what  they  had  done  there  mi  in     to  members. 

They  had  prai  ti    icv  installed  there  1,317  l.ll.r..  the  plant  b 
lighting,  including  spares,  500  10-ampere  an   1  nnpsaud  20.000  8 

live  iu   number,  were   Fowler'  I  engines, 

each  driving  two  5?->icht    Brush   dynamo 
were  of  300  ami  250  kilowatts.     The  eircuh  ■     "  >t  a  length 

■ 
expanse  of  goi  ds  yard,  seven  miles  in  length,  and  it  was  utterly  impossible 
to  do  anything   hut   use   the  alternat  j   tern.      In  this  length 

they  start.',)  from   Kii  I  li   hted  tic  station  and   it. 

yard:  and  the  Is  at    Holloway  and  Finsburj 

Park,  and   showed  the  light   righl    down   to  Horn  -all  the 

suburban  stations  in  tl  en!  there 

were  300  arc  lamps  installed,  aud  7.000  glow  lamps.     The  principal  point 
■•■-  would   he  the1  ol  ...  t.     They  had  had  a  fair  load 
on  since  .July  1  ist,  and  their 
2'67d.  j 
3'37d.     The   ii 

.] 

3d.  per  unit.  Tl. 

..i.  per  unit.  Asn  ;ard 
difficult}    because  thi  depai  I 

I  iking  the  engim 

in  i  be 

i  '  ec nicil   workin 

height  nd  the  diste  not,   in 

;  light  in  a  goods  yard,  go  into    mall  figuri      uch  a    Mr.  Ti 
dealt  with  ;  they  wanted  light  at  certain  points  where  the  Line    b 


and  they  had  to  put   the  lamps  there,  so  thai   the  lamp    were    oattered 

about  all  over  the  yard   without   much  ;ard  to  uniformity,  the  brilliant 

ing  al  i  he  plai  e    vt  here  I  he  oro    ing  o\  er  to  '-.  plai  e.     In  I  he    hod  i 
Me  i  a    much  li  ;hl    a  i  po    d.ie      In  the  Gn  it   '■■  >:  I 
en    l ' .  1 1    hi   h   aud  14ft.  apart  :  in  tli  they   were  on 

20ft.  postt  80ft.  to  lOOfl 

Mr.  \V.  M    Mi  i|;m;\  said  Mr.  Lan 
Paper  whal    the  future  means  was   going  to  be  fur  the  distribution  of 
electricity  for  the  general   purposes  of  railway  working,  and  In-  it 
thai    Mr.  Preece  had  jusl   given  them  the  information  which  M      I 
expected   when  he  Baid  it  was  not  possible  to  carry  out  the  broad 
..I  light  ng  and  in  i  ie«  al  K  in 

than  the  high-ten  ion  system.     He  supposed,  as  Bismarck  Baid   the 

day,  the)  mi;  -i  Fossilise;  so,  al  the  ri  I penin  ■  a 

them  though!  had  closed,  he  must  ask  those 
working  to  consider  whether  the  future  development  would  nol   tal  e 
such  direction  as   Mr.    Preece   had    indicated.      It    was   n 
thought,  by  anj  two  or  three-wire  system   to  carrj  out  worl 
the   Kiii-'     Cro       orl   iu  any  satisfactory  way.     The  arc  li 
Greal    Northern   Station,   and   the  are  lighting  Mr.  Langdon  had 
out,  had    been    uearlj    all  done  on  the   serie  m,   and 

there    was   no   doubt    that   system   had    many  advantages.      It    did   nol 

require  any   arguments  from  him,  because    there   -   thi 

where    tle\     had     to    deal    with    arc    lighting    and    arc     li 

IP-    was    an    advoi  ite    of    direct     currents    for    arcs    where    thi 

uol      wan!     a     Inge    amount    of     other    work    which    could     be 

bettei    in   othei    way  .      li   the  arc  lighting  was   a  j    small 

portion  of  a  Urge  scheme,  then  he  thought  arc  lighting  should 

done   by  alterns  or  rectified  alternators.      Mr.  Ferrai 

they   knew,   in-   trying  to   introduce  rectifiers   for   that   work.      He  (the 

wished  him   success,  not  only  for  his  own  sake,  bul   i 

would  enable  them  t mbine  the  advantages  of  i  I 

them  wha!  time  of  them  thought  «  is  an  advantage  in  arcs  the  downward 
light.     He  was  iug  a  little  shaky  on  this  point.     They  alwaj 

used   to  be  taught   that   the  downward  light  was  an  advantage.      Vnothei 
i    alternating  current    li  thai  they  did  a 

ligl it    he  i -hi   that  was  exploded.      \  reall; 

where  they  had  to  supply  all  parts  of  a  station  from  a  distal 

well  as  lighting,  and  where  they  wanted  to  lie  able  to  turn  out  different 

circuits,  could,  he  thought,  be  m  ist  satisfactorily  carried  out  by  altei 

*Mr.  J.  N.  SHOOLBRED  said  there  was  one  point  be    wa       urpri  e<l 
none  of  the  Bpeakers  had  yel  referred  to,  and  which  to  his  n 
very  serious   blol   on  the  very  fitie  work  Mr.   Langdon  had  carried   out. 
That  was  the  utter  absence  of  any  guarantee  or  safeguard  against  break 
down.     This  was  not   merely  a  source  of  inconvenience,  bul   of  po  iti' 
dancer   and  he  thought  some  attention  ought  to  be  paid  to  it. 

The  PRESIDENT  Mr.  B.  E.  Crompton)  said  he  wished  there  was  time 
for  him  to  speak  on  the  subject  of  the  Paper,  as  it  related  to  the  kind  of 
thing  with  which  be  commenced  his  career.  He  supplied  lamps  to  St. 
Enoch's  station  in  the  very  early  days,  when  very  few  people  dres 
electric  lighting.  Mr.  Siemens.  Mr.  Raworth,  and  himself  wi 
with  the  lighting  of  Si.  Enoch V,  King's  Cross,  and  Bricklayers' Arms  in 
1881,  so  that   railway  lighting  had   now  reached  a   very  respectabli 

iin-    point    not    t hed    upon    was    the  enormous  benefit    railway   men 

had  derived  from  the  electric  light.  A  verj  great  iving  ol  life  had 
resulted  from  its  adoption.  He  was  not  going  to  be  tempted,  even 
by   Mr.    Mordey,   to    go    into  the  subject   of   alternating    currents.     Mr. 

knew   he  was  talking  nonsense  when  he  talked  about    th 

system   or  the   other  being   dead       Mr.  Mordey   could  not   have  chosen 
■    -■    than    to   pul    an   alternating  current   in   a    goods  yard. 

Mr.  Trutt.  '  ha  1  communicated  Ol f  the  mi  ""1  useful  con. 

tributions  to  the  subject.     '  li I  the  mosl  important  things  to  know  was 

what  should  be  the  proper  hi  i  hi.  and  what  the  proper  i     ■- 

He  was  quite  in  agreement  with  Mr.  Siemens  on  that  point  ;   that 

man's  firm  in  the  very  early  days  hit  upon  what  had  been  th 

and  which  had  been  mainly  followed  by  his  (the   Pi  i      Mr. 

Manville  ought  to  know  thai    15  and  13-ampere  lam]  le  rule. 

and  10-ampere  lam] is  the  exception.     Mr.  Langdon  used  10  amp 

smaller lause  the  plan 

.n   practice  to  use  10  amperes,  but  il   - 

■    iS  to  20-ampere  lamps  40ft 

i  tic  light  insta  railway 

fcOO  vol i  i.  f  all  for  transmission  of  power  and  lighting.     The 

for 'plant  and  the  simplest   form  of  network 

and  there  was  nothing  dangerous  i  i  human  life. 

Mr.   LANGDON  Baid  the  discussion  had  taken  so  wide  a  range  that  he 
much  whether  it  was  in  his  powei  reply  to 

all  tli.it  had  been  said.     Th  i  Paper  wl 

i  I   was  merely 
whal  had  been  dun.-  b;  :  ways  in  the  km 

id  l n  to  In 

not    on]  ''ti but    others    wl 

and    advi 

In  .md  electricity  for  other  purp  ibi    be  ide 
iter  extenl  than  had  I  i 

and   Hollowaj    might    perhi 

tiring  in!  He  would  like  to  thank  Mr.   Raworth  f»r 
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the    .in d    ml    complimentary    manner  in  which  he  had  referred  to  the 
Midland  Railway   Company.     He  could  nol  press  his  thanks 

Trotter  for  the  admirable  exposition  he  had  given  ihein  as  to  the 

arrange nl    o)    the  light.      Mr-    Fancied     howevei     thai    the  lighting  of 

.  ird     wai    somewhai    differenl    to    thai    of   lighting  large  areas 

genei  illy.     They  wanted,  as  Mr.  Preece  had  mentioned,  to  place  the  light 

a  position  that  the  men  might  have  the  full  benefit  of  thai  lighl 

-.  point,  and  he  thought  for  that  purpose  l lie  height  they  had 
chosen  was  about  the  best  they  could  attain,  and  gave  them  about  the 
besl  results  for  their  purposes.  air.  Siemens  hail  given  them  data  upon 
which  th  in  these  matters,  and   Mr.   Chameu  had  advocated 

the  use  of  a  three  or  a  five-wire   ystem.     II"   carcelj  felt  himself  confident 
.i   the  present  moment  to  offer  any  opinion  upon  those  different 
lie  would  answer  the  points  raised  mure  fully  in  writing. 


PARLIAMENTARY  INTELLIGENCE. 


THE  SELECT  COMMITTEE  ON  THE  TELEPHONE 
SERVICE. 

The  Select  Committee,  appointed  to  "  consider  and  report  whether  the 
provision  now  made  in  the  telephone  service  in  local  area-  is  adequate,  and 
whether  it  is  expedient  to  supplement  or  improve  this  provision  either  by 
the  [rauting  of  licences  to  local  authorities  or  otherwise,"  reassembled  on 
Friday  last,  under  the  presidency  of  Mr.  Arnold  Morley,  Postmaster- 
al.  The  Committee  deliberated  foi  -nine  lime  in  private,  and  then 
proceeded  to  hear  further  evidence. 

Mr.  H.  E.  CLARE.  Deputy  Town  Clerk  of  Liverpool,  replying  to 
questions  addressed  to  him  by  the  Chairman,  said  that  he  was  a  member 
of  the  Council  and  Secretary  to  the  Association  of  Municipal  Corporations. 
lie  had  Keen  asked  to  give  evidence  before  the  Committee  on  behalf  of 
that  Association.  The  view  of  the  Association  with  regard  to  the  telephone 
system  was  that  it  was  now  an  absolute  commercial  necessity,  as  well  as  a 
great  private  and  domestic  convenience.  Looking  at  it  as  a  trade  nei 
ii  seemed  to  the  Association  most  important  that  intercommunication 
between  large  centres  of  commerce  should  be  made  as  easy  and  as  cheap 
i  possible,  and  that  it  was  far  more  important  to  develop  intercommuni- 
■  v  in  trading  centre  dan  to  develop  intercommunication  within 
any  given  exchange  area. 

Tic   CHAIRMAN  :   You   refer   to   the  trunk   wire  .system  of  communi- 
cation between  one  town  and  another  town  : 

WITNESS  :  I  mean  that  in  the  case  of  a  town  like  Liverpool  it  is  far 
more  important  that  we  should  have  an  easy  and  efficient  means  of  corn 
lai  with  Manchester,  London,  Glasgow,  Leeds,  Birmingham,  and 
other  important  centres  with  which  in  matters  of  business  we  have  to  deal, 
bal  we  should  have  a  little  cheapening  of  the  charges  in  the  local 
area  for  the  communication  of  messages  between  one  office  and  another. 
We  can  always  send  a  clerk  from  one  office  to  another  in  the  same  town, 
but  we  cannot  communicate  with  other  towns  conveniently  in  the  same 
way. 

In  reply  to   further   questions,  WITNESS  said   he   believed  il.i 
proportion  of  the  Stock  Exchange  business  between  Liverpool  and  London 
was  done  through  the  telephone.     That  was  also  the  i  een  Man- 

chester and  London.  From  thai  point  of  view  his  Association  considered 
'hat  1 1"-  whole  Bystem  should  be  treated  as  a  national  undertaking  and  not 
as  a  local  i 

Tic  CHAIRMAN  :  If  thai  is  your  opinion,  t  suppose  you  think  thai  the 
Government  have  done  right  in  taking  over   the  trunk  wire  system  of  the 

WITNESS  replied  that  their  view    wa     that  the  Government  ought  to 
take  oi  a  tic  whole  of  the  telephone  It  1     Ibei 

Hi''  the  teleph  i  theP      mastei  General's  monopoly  under 

the  Telegraph     \'t.     h    the  Post  md   the  Treasury,  with 

ol    the  detail  .  came  to  the  conclusion  that,   in  the 
I    it.  wa    not  de  irable  to  take  over  t  hi 
bul  " 1 1 1 \  ,i  portion,  ol  course  they   mu  i   accept    such  .1   deci  ion 

■  better  information   than  was  available  to  outside) 

ion  was  that   if  the  Goven m  took   iver  the  whole 

of  the  j   tern  there  would  eventuallj  be  orai  reduction  in  the 

charges,  and  thai  in  the  public  intere  1  the  telephone  would  be  developed 
even  in  localitie    which  could   nol   be  expected   I  1  return  an  immediate 

The  CHAIRMAN  asked  if  he  cot  i  witnt      to  say  thai 

■  led  the  (run!  ,     part   of  the  telephone 

WITNE  IS  replii  d  in  -.  he  affl i, 

the  immediate  el  1  the  ti  uni  lines  would 

be   to  can 

Tim   CHAIRMAN ;    Do   you    expri        inj     trot   ;     pini 

niunicipali  al 1  the  tele]  honi 

V\  ITS  1.  -  :  thou  ;ht  1  1  he  whole  of  the 

1  in'  municipali- 

H  AIRMAN 

1  might  be 

\\  IT\  ESS  could  nol     ec  how  cot  I  do  any 

.  increased  expensi 

he  general  public.     In  anj  1   wn  whore  thei 


worth  catering  for,  the  National  Telephone  Companj  would  have  practi- 
cally met  the  demand,  If  there  were  competing  companies  they  would 
have  to  buy I  her  out. 

The  CHAIRMAN  :    Would  the  same  answer  apply  to  the  competiti f 

a  municipality  ' 

WITNESS  thought  the  same  circumstances  would  prevail  in  view  of 
the  competition  they  had  to  meet.  It  was  perfectly  obvious  that  the 
municipal  telephones  would  not  pay  their  working  expenses,  and  conse 
quently  they  would  become  a  charge  upon  the  rates,  lie  did  not  think 
Parliament  would  sanction  such  an  arrangement,  as  the  telephonewas 
raoi-j  for  the  benefit  of  capital:'  k    m.>p   wealth}  classes  than  of 

the  public  as  a  whole.  It  was  not  like  the  supply  of  gas  and  water, 
which    wa  to    everyone,       It    was    the   decided    opinion   of 

iation  thai  the  municipalisation  of  the  telephones  would  be 
mistake.  The  Association  represented  practically  the  whole  of 
the  municipal  corporations  of  England.  London,  however,  was  not 
represented  on  it.  nor  were  the  Scottish  burghs.  As  the  telephone  -ystem 
was  for  the  public  benefit,  he  thought  Parliament  would  be  justified  in 
endowing  the  National  Telephone  Company  with  the  necessary  powers  to 
maintain  their  undertaking  in  a  proper  way.  t  In  the  other  hand,  the 
Company,  in  view  of  the  privileges  they  would  thus  obtain,  ought  to  In- 
put under  severe  restrictions  as  to  the  utilisation  of  streets  and  other 
matters.  He  would  suggest  that  where  the  Company  desired  to  lay  their 
lines  under  the  public  streets,  the  local  authorities  should  have  the  option 
of  doing  the  work  themselves  at  the  expense  of  the  Company,  or  of  com- 
pelling the  latter  to  carry  the  wires  overhead.  He  further  thought  that  a 
maximum  dividend  and  a  maximum  charge  to  the  user  ought  to  he  fixed. 
Arrangements  ought  also  to  be  made  to  prevent  the  Company  interfering 
unfairly  in  favour  of  one  exchange  area  at  the  expense  of  anothn,  or  of 
one  subscriber  over  another. 

By  Mr.  FLETCHER  MOTJLTON  :  To  his  mind,  to  have  competition  in 
regard  to  the  telephones  would  he  as  impracticable  as  it  would  be  to 
lave  competition  between  companies  for  the  supply  of  water  to  a  par- 
ticular town.  There  would  he  a  sounder  argument  for  municipalising  the 
shops  of  butchi  re  or  bakers  in  a  given  district. 

Mr.  JOHN  HA  l:l:  1st  IX,  Town  Clerk  of  Leeds,  was  next  examined.  He 
said  he  appeared  before  the  Committee  in  pursuance  of  a  resolution  of  the 
Association  of  Municipal  Corporations,  and  he  supported  generally  the 
views  set  forth  by  the  previous  witness.  The  view  of  the  Associate  n  was 
that  the  best  course  to  adopt  would  be  for  the  Government  to  take  over 
the  lines,  or,  failing  that,  that  the  lines  should  lie  in  the  hands  of  a  strong 
company.  He  scarcely  agreed,  however,  with  the  suggestion  thai  the 
Corporations  were  nol  in  favour  of  competition,  and  he  would  he  opposed 
to  any  arrangement  which  would  put  difficulty  in  the  way  of  the  State 
acquiring  the  telephones.  He  attributed  great  importance  to  the  trunk 
lines,  and  one  of  the  advantages  of  the  Agreement  which  had  been  under 
discussion  was  that  the  system  of  trunk  wires  would  be  extended  under 
the  management  of  tin    Postmaster-General. 

Mr.  W.  H.  DICKENSON,  Deputy-Chairman  of  the  London  County 
( 'ouncil,  was  the  next  witness.  He  was  entering  into  a  detailed  account  of 
the  action  of  the  Council  with  regard  to  telephonic  communication,  when. 
the  Chairman  having  ruled  it  outside  the  scope  of  the  inquiry  to  discuss 
the  question  of  the  policy  of  the  Agreement  between  the  Post  Office  and 
the  National  Telephone  Company,  points  of  order  were  raised  by  Mr. 
Moulton  and  Mr.  lienu. 

The  room  having  been  cleared,  the  Committee  deliberated  for  si i  ti 

in  private,  and.  on  the  readmission  of  the  public,  it  was  announced  thai  the 
Committee  would  re-assemble  on  April  26th  to  continue  the  examination 
of  Mr.  1'hil  . 


AMERICAN  NOTES. 

(FROM    I'l't:    OWN    CORRESPONDED  I    1 

\i  u    York,  March  -.':',  1895. 

The  Destiuctiou  of  Mr.  Nikola  Tesla's  Laboratory. — The 
complete  destruction  l>y  fire  last  week  of  the  laboratory  of 
Nikola  Tesla  wits  a  severe  blow  to  the  inventor,  nol  only  on 
account  of  the  interruption  of  bis  work  which  it  entails,  which 
he  must  regrets,  but  also  through  the  total  loss  of  all  his  earlier 
Mr  Tesla  was  prostrated  physically  for  several  days 
after  the  fire,  bul  he  is  now  busib  I  in  preparatit 
the  continuance  of  Ins  researches,  which  he  says  will  be  con- 
ducted «iili  11 vigoui  1  han  ever. 

The  Telephone  Situation.-  The  recenl  decision  in  the  Bate 
erator  ease  has  nol  had  the  accelerating  efFecl  on  the 
telephone  industry  winch  it  was  at  one  time  thought  would 
resull  fii  11  the  favoui  ible  action  Tins  is  due  to  the  unci  rtaintj 
existing  s  to  tht  51  ope  oi  the  switchboard  and  1  xchange  patents 
controlled  1  > \  the  Bell  Company,  whioh  are  said  to  number  no 
less  than  1,500.  Owing  to  the  complete  monopoly  of  the 
telephone  in  id  for  so  man]  Mats.  n,.  attention  was  paid  by 
anyone  outside  ol  the  Bell  Companj  to  the  questi 
t el e]  In  no   patent  ,   bo  I  bat    there   is    little   1 1  do  knoi 

ineieiiio  theii    scope  and  Btatus,     A  number  ol  Buits 
have  been  entered  by  the  monopoly  on  various  detail 
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and,  as  a  consequence,  much  timidity  will  be  encountered  in 
inducing  the  public  to  invest  money  in  t lie  establishment  of 
exchanges.     Full   advantage  of  this  state  of  affairs   is   being 

taken  by  the  Bell  Company,  which  seems  to  be  provided  with 
the  most  remarkable  patents  for  such  a  purpose,  us,  for 
example,  those  on  the  combination  of  a  telephone  and   plug 

connection,  on  the  use  of  magnetos  in  connection  with  tele- 
phone lines,  and,  in  Eact,  patents  on  every  manner  of  obvious 
device  in  combination  with  a  telephone.  The  Courts,  it  is 
needless  to  say,  will  make  short  work  of  these  when  brought 
before  them,  but  that  they  should  have  been  granted  at  all 
cannot  be  considered  otherwise  than  discreditable  to  our  patent 
system. 

A  Method  of  Preventing  Armature  Reactions. — On  Wed 
nesday  of  this  week  Prof.  II.  .1.  Ryan,  of  Cornell  University, 
read  a  Paper  before  the  American  Institute  of  Electrical 
Engineers,  in  which  he  discussed  some  practical  applications 
of  his  principle  for  the  neutralisation  of  armature  reaction, 
published  several  years  ago.  The  principle  consists  in  embed- 
ding conductors  in  the  face  of  the  pole-pieces,  through  which 
the  main  current  is  passed  in  such  a  direction  that  its  action 
will  oppose  and  neutralise  the  armature  reaction.  Diagrams 
were  exhibited  of  tests  on  several  machines  of  this  type  which 
have  been  built,  showing  that  the  effects  of  armature  action 
were  entirely  absent.  In  these  machines,  it  was  stated,  there 
was  absolutely  no  sparking  from  no  load  to  50  per  cent,  over- 
load, with  fixed  rneta'lic  brushes,  and  the  compounding  could  be 
varied  without  sparking  from  10  per  cent,  drop  to  10  per  cent. 
over  compound  by  simply  shifting  the  brushes.  Owing  to  the 
neutralisation  of  armature  reaction,  it  is  claimed  that  the  out- 
put of  a  machine  of  a  given  size  and  weight  may  be  largely 
increased,  and  the  expenditure  of  energy  in  the  field  greatly 
reduced  by  the  lesser  entre-fer  that  may  be  used.  In  the  dis- 
cussion which  followed,  several  speakers  doubted  the  necessity 
of  such  a  device,  claiming  that  sparking  can  be  obviated  in  the 
usual  types  of  machine  by  proper  design,  and  that  the  output 
of  a  machine  is  determined  by  the  heating  limit  of  the  arma- 
ture, which  is  arrived  at  before  serious  sparking  is  usually 
likely  to  occur. 


CORRESPONDENCE. 


THE  FOUNDATIONS  OF  ELECTRICAL  SCIENCE. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir,  :  The  valuable  communication  by  which,  in  a  recent 
issue  of  your  journal,  Prof.  A.  Coruu  has  joined  the  discussion 
on  "  Labour  saving  Apparatus,"  deals  occasionally  with  another 
question  of  a  great  importance  for  the  study  of  electrical 
science.  Kindly  permit  me  to  draw  the  attention  of  your 
readers  to  some  of  Prof.  Cornu's  statements,  which  appear  to 
me  to  be  open  to  a  little  discussion. 

It  is  the  opinion  of  the  learned  French  professor  that  no 
scientific  knowledge  about  electricity  can  ever  be  attained  to, 
unless  by  following  the  long  path  usually  laid  down  in  theo- 
retical text-books.  The  definitions  of  electrical  quantities  are 
derived  step  by  step  from  the  fundamental  conceptions  of 
geometry  and  d  namics.  Otherwise,  "  words  are  offered  in  place 
of  things."  The  practical  engineer  "  has  long  ago  lost  sight  of 
all  the  scaffolding  upon  which  rests  the  measurement  of  a 
potential  in  C.G.S.  units;  he  does  not,  therefore,  dwell  long  on 
the  preliminary  notions,  but  puts  as  soon  as  possible  a  direct- 
reading  voltmeter  ...  in  the  hands  of  his  students,  and 
these  will  end  by  persuading  themselves  that  the  volt  is  an 
irreducible  unit  of  electric  pressure,  in  the  same  way  as  the 
I  or  the  kilogramme  is  an  irreducible  unit  of  force,  and 
the  foot  or  the  metre  of  length.  In  the  same  way  as  the 
volt  becomes  an  irreducible  unit  so  does  the  ampere,  namely. 
that  of  electric  flow.  Then  we  have  the  typical  conn  - 
system  of  instruction  ;  proofs  arc  replaced  by  the  manipulation 
of,  and  familiarity  with,  apparatus." 

Prof.  Coruu  thus  clearly  states  his  own  ideas  concerning  the 
scientific  establishment  of  electrical  theory.  Should  we  accept 
without  discussion  the  first  principle  he  starts  from?  I  do  not 
think  it  advisable. 


There  was  a  time  when  the  discovery  of  tho  inverse  square 

law    for    the   mutual    in'eraotions  between   electrified    bodies 

1  to  the  physicists  a  basis  for  the  mechanical  deduction 

of  electrical  units.  The  consequent  establishment  of  dimen 
sional  formu'a  in  the  electrOBtatic  system  was  regarded  as 
a  considerable  advauce  made  in  the  knowledge  of  physical 
phenomena.  A  resistance  remained  no  more  an  unknown 
quantity  of  its  own,  but  was  explained  to  be  simply  the  inverse 
of  aspeed.  The  true,  the  rati  nal  units  of  measurement  were 
thus  found  out.  The  same  deductions  applied,  of  com 
the  measurement  of  magnetic  quantities.  But,  when  the 
researches  of  Oersted  and  Amp.' re  demonstrated  the  funda- 
mental equivalence  of  a  current  circuit  with  a  magnetic  shell, 
the  connecting  link  between  electric  and  magnetic  phenomena 
was  brought  into  evidence  ;  thence  arose  for  scientists  the  pos- 
sibility of  getting  a  new  proof  of  their  dimensional  formula: 
bydiducing  them  through  an  independent  way.  This  essay 
ended  in  a  failure ;  the  true  and  natural  units  of  the  electro- 
magnetic system  differed  from  the  equally  true  units  of  the 
electrostatic  one.  Electrical  resistance,  indeed,  was  no  longer 
the  inverse  of  a  speed,  but  a  speed  itself! 

It  is  known  how  the  study  of  such  question  has  thrown  an 
entirely  new  light  on  the  fie'd  of  electrical  science,  by  showing 
the  impossibility  of  retaining  some  fundamental  assumptions 
formerly  regarded  as  axiomatic  truths.  From  this  study  it 
became  evident  that  the  factor  appearing  in  the  inverse  square 
law  was  not  at  all  a  purely  mathematical  coefficient,  but 
expressed  a  true  physical  property  of  the  medium,  either  the 
inductivity  or  the  permittivity.  But  for  wholly  disregarding 
such  a  fundamental  fact,  it  had  been  possible  to  establish 
the  electrostatic  and  electromagnetic  systems,  according 
to  which  the  one  or  the  other  of  these  quantities  was 
made  arbitrarily  equal  to  a  dimensionless  unit,  deprived  of 
physical  signification.  Thus,  any  supposed  demonstration  of  the 
identity  of  a  resistance  with  a  speed,  or  anything  else — a  self- 
induction  with  a  length — was  entirely  deceptive,  by  not  taking 
into  account  the  nature  of  a  fundamental  quantity.  We 
cannot  identify  a  force  with  the  squire  of  a  current,  although 
they  are  found  to  bear  in  some  cases  a  constant  ratio  ;  for  this 
ratio  is  nothing  else  than  the  inductivity  of  a  medium,  and 
only  the  existence  of  an  inductive  medium  enables  us  to  obtain 
a  force  by  the  interaction  of  two  currents.  To  bring  into 
agreement  the  two  systems  of  measurement,  we  must  rationalise 
them  by  introducing  the  explicit  consideration  of  inductivity 
and  permittivity  as  physical  magnitudes.  As  these  are  con- 
nected by  a  well-known  relation,  one  of  them  may  be  dispensed 
with,  as  being  a  dependent  quantity  ;  but  the  other  cannot  be 
dropped  out  in  a  scientific  dimensional  system.  It  must  be 
maintained  as  a  fundamental  conception,  such  as  are  the  mass, 
the  length,  and  the  time. 

No  relation  whatever  has  yet  been  discovered,  explaining 
electrical  phenomena  by  purely  mathematical  considerations. 
Electromagnetism  brings  us  into  a  new  world,  which,  although 
related  with  the  world  of  material  dynamics,  cannot  at  present 
be  conceived  as  a  part  of  the  same.  Science  has  shown  us  that 
the  scaffolding  by  which  electromagnetic  definitions  were  based 
on  purely  mechanical  theories  cannot  be  relied  upon. 

And  is  it  not  now  about  time  that  old-fashioned  theories 
should  be  left  out  for  more  scientific  ones?  Since  it  is  recog- 
nised as  necessary  to  add  in  the  electromagnetic  system  an 
independent  unit,  let  us  accustom  ourselves  to  define  it  by 
itself,  and  to  regard  it  as  unrelated  with  any  previously-known 
one.  1  think  more  scientific  ideas  will  arise  from  a  certain 
empirical  familiarity  with  the  fundamental  electric  qu  to 
than  by  having  them  explained  on  the  ground  of  any  concealed 
arbitrary  assumption.  Of  course,  the  independent  cone 
admitted  as  fundamental  in  electromagnetic  science  need  not 
necessarily  be  the  inductivity,  or  permittivity,  or  a  similar 
one  ;  perhaps  the  idea  of  electric  current  would  do  better — it 
is,  bo  to  speak,  a  more  tangible  conception,  such  as  everyone 
may  be  most  easily  familiarised  with. 

[f  physical  dimensions  are  to  be  regarded  as  expressing  the 
true  nature  of  quantities,  old  theories  bring  us  to  an  undesirable 
misconception,  by  representing  the  current  as  the  seiuare  root 
of  a  mechanical  force.  It  is  certain,  however,  that  if  electric 
current  is  a  mechanical  phenomenon  at  all,  we  do  not  know 
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what  it  consists  of.  And  T  see  no  good  reason  for  trying  to 
forget  our  ignorance  by  the  aid  of  an  hypothesis,  more  or  less 
hased  on  a  vacuum.  He  who  is  familiarised  with  the  effects  of 
ric  current  knows  indeed  everything  that  is  to  be  known 
about  it  ;  such  empirical  knowledge  appears  to  be  the  most 
scientific  one  we  may  attain  to. 

it  is  evident  that  by  assuming  the  current  as  a  fundamental 
c  inception,  the  definition  of  any  other  electromagnetic  quantity 
easily  follows.  Electromotive  force  may  be  defined,  for 
instance,  as  the  coefficient  of  current  in  the  expression  of 
p  iwer,  that  is,  the  power  per  unit  current.  From  this  very 
simple  definition  many  electromagnetic  laws  may  be  deduced 
as  a  consequence  of  the  conservation  of  energv. 

I  think  such  a  method  may  be  at  present  regarded  as  the 
most,  rational  one  for  the  establishment  of  electrical  science. 
The  practical  engineer,  as  well  as  the  science  student,  would 
perhaps  take  advantage  by  following  it,  instead  of  being- 
troubled  with  complicated  and  unnecessary  deductions;  for 
anything  but  a  simple  and  natural  explanation  of  the  funda- 
mental conceptions  always  results  in  more  or  less  obscuring  of 
the  knowledge  aimed  at.  It  would  be  therefore  interesting  to 
see  a  text-book  exclusively  conceived  on  these  lines.  The 
knowledge  of  electromagnetisra  hased  on  empirical  familiarity- 
is  not  so  unscientific  as  it  might  appear,  for  the  practical 
engineer  who  conceives  the  current  as  a  current,  and  nothing 
else,  was,  in  some  respects,  a  little  ahead  of  those  mathe- 
maticians who  regarded  the  current  as  what  it  was  not — the 
square  root  of  a  mechanical  force.  It  is  not  the  first  time  in 
the  history  of  electricity  that  practice  comes  in  to  aid  theory 
by  showing  the  right  track,  which  an  unsound  speculation  may 
h  ad  it  to  lose  sight  of. 

If  some  of  the  ideas  I  have  endeavoured  to  defend  in  this 
letter  may  be  regarded  as  not  quite  unworthy  of.  a  little 
consideration,  I  hope  I  shall  on  that  account  find  some  excuse 
for  having  taken  up  so  much  of  the  space  of  The  Electrician,  for 
1  think  every  electrician  is  no  less  interested  than  I  am  myself 
in  the  progress  of  electrical  science. — Yours,  etc., 

Rome,  March  28,  1895.  <;.  Giorgi. 


CHARGING  FOR  ELECTRIC  SUPPLY. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN-. 

Sir:  I  have  read  with  much  interest  Mr.  Wright's  article  on 
'The  Varying  Cost  of  Electric  Supply,"  and  your  Leader  on 
'■  1  ncreasing  t  he  Load  Factor." 

I  can,  however,  take  back  my  interest  in  the  question  to  a 
date  far  before  1892.  In  the  autumn  of  1882  I  was  inteiested 
in  many  Provisional  <  > i- .  1  u i  s ,  ami,  against  some  opposition,  1 
eded  in  having  the  following  clause  introduced  in  the 
"Conditions  aa  to  Price."  "5.  By  a  charge  which  is  calculated 
partly  by  the  quantity  of  energy  contained  in  the  supply,  and 
partly  by  a  yearly  or  other  rental,  depending  upon  the  maximum 
strength  of  the  current  required  to  In-  supplied."  This,  of 
course,  is  precisely  the  method  which  I  have  subsequently 
introduced  at  M  inchesti  t  and  Whitehaven, 

1   think,  however,  that   Mr.   Wright's  method  of  applying  the 

principle  is  a  decided  improvement  upon  mine.      lie  chai 

high  price  until  the  in  ixitnuin  strength  of  the  current  has  been 

i  ed  for  :>  certain  number  of  hours,  and  subsequently  charges  a 
lower  raie.     This  avoids  the  necessity  of  asking  the  consumer 
by   which  Bystem  he  will  he  chargi  d.      "i  oui  -     i  . 
April  5,  1895.  J.  Hopkinson. 


[NS1  LATORS    l\    CONDUITS. 

TO    Tilt;    II I    OF     I  in      I ICIAN. 

read  with  inti  rest  1  he  report  I  5    the  Special 

1 '  11 ttee  formi  d   to  inve  tigate  thi  the  alkaline 

lepo  1!  Found  on  the  St    Pancrai   eleotric  light  mains,     Sevi  ral 
11  ticli        ■   ■    ipp    in  d  m  the  <li  ctrical  journals  attributing  this 

deposit  t.i  the  decompositiot be  stoneware  insulators,     We 

hi    tendenc]    of     articles,   unfortunately,    may 

have  been  to  create  a   want  of  confidence  in  a    material  ven 

reliable  and   suitable  for   insulating    |  We  think  it, 

1  lierefi  1  impoi  tance      bat      it  tent  ion      hould    be 

1  i     the    1  lommittee    ol    Invest  igation, 

ly  that   the  deposit   (which  hie-  been 


found  on  glass  and  brickwork  as  well  as  on  stoneware)  is  not 
derived  from  the  insulators,  and  which  entirely  confirms  the 
view  taken  in  our  letter  to  Thi  Electrician  of  March  8th,  in 
which  we  asked  that  "  before  the  presence  of  the  unwelcome 
sodium  is  attributed  to  '  decomposition  of  stoneware,'  those 
interested  in  the  result  should  wait  to  see  whether  the  investi- 
gation may  not  prove  that  the  source  is  to  lie  found  not  in  the 
insulators,  but  in  the  cement,  the  brickwork,  or  the  surround 
in.'  soil." — Youra,  &C,  DOULTON    AND   Co. 

Lambeth  Pottery,  London,  S.E. 


LEGAL   INTELLIGENCE. 


Muirhead  v.  Commercial  Cable  Company. 

The  case  of  Muirhead  v.  The  Commercial  Cable  Company  on  Tuesday 
came  before  the  Court  of  Appeal,  composed  of  Lords  Justices  Lindley  and 
A.  I..  Smith,  il  1'i'iiiL'  1I1,  a], peal  of  the  defendants  from  an  order  of  Mr. 
Justice  Wright,  dated  March  12th  last,  refusing  to  interfere  with  the 
refusal  of  Master  Walton,  in  Chambers,  to  tax  the  costs  in  the  action. 

Mr.  WALTERS,  who  appeared  for  the  appellants  (the  defendants),  said 
that  the  action  was  tried  before  Mr.  Justice  Kennedy  and  eventually  came 
to  the  Court  of  Appeal,  when  the  majority  of  that  Court  reversed  Mr. 
Justice  Kennedy's  decision  and  ordered  judgment  to  be  entered  for  the 
defendants.  The  judgment  was  dated  December  18,  1894,  and  by  that 
judgment  it  was  ordered  "that  the  appeal  of  the  defendants  should 
be  allowed,  and  the  judgment  of  Mr.  Justice  Kennedy  set  aside 
and  judgment  entered  for  the  defendants  with  costs,  together  with 
the  ,<-ts  mi  the  appeal,  such  costs  to  be  paid  to  the  defendants' 
solicitors  on  their  personal  undertaking  to  return  the  same  should 
the  plaintiffs  appeal  to  the  House  of  Lords  be  successful."  The 
learned  counsel  stat<d  that  on  March  7th  an  appointment  was 
taken  before  Mr.  Walton  to  tax,  and  on  an  objection  being  taken  by 
Mr.  Pollard,  on  behalf  of  the  plaintiff,  that  the  appeal  to  the  House  of 
Lords  would  probably  come  on  before  Easter,  the  Master  made  the  follow 
ing  endorsement  on  the  bill:  "I  think  that  this  taxation  ought  to  be 
adjourned  for  six  weeks,  when  I  am  told  the  House  of  Lords  will  hear  the 
appeal."  Mr.  Walters  stated  that  the  plaintiff  had  delivered  his  case,  but 
the  defendants'  ease  was  not  yet  filed.  He  did  not  think  it  probab 
the  case  would  come  on  before  June,  and  under  those  circumstances  the 
defendants  appealed  from  the  Master  to  Mr.  Justice  Wright,  who  simply 
made  the  following  order  :  ''  No  order  :  no  costs  :  leave  to  appeal." 

Mr.  POLLARD,  who  appeared  for  the  respondent  (the  plaintiff),  said 
that  notwithstanding  that  the  order  for  costs  was  given  on  December  18th 
of  last  year,  the  defendants  did  not  deliver  their  bill  of  costs  until  March 
7th  last,  when  they  got  an  appointment  to  tax  for  that  day.  and  a  further 
appointment  for  March  11th.  At  the  time  the  defendants  delivered  their 
bill  of  costs,  on  March  7th,  both  parties  were  under  order  to  lodge  their 
case  in  the  House  of  Lords  by  April  1st,  and  the  Master  was  informed 
by  the  official  who  attended  to  those  matters  in  the  House  of  Lords  that 
if  the  cases  were  lodged  "n  April  1st  the  appeal  would  be  heard  within 
three  days,  because  there  were  no  arrears  in  the  Lords.  The  Bill  would 
have  taken  several  days  to  tax,  and  the  Master,  thinking  that   objections 

to  'li''  taxation  would  In rtain  to  arise,  which  would  necessi 

and  probably  an  application  to  the  Judge  or  to  the  Divisional  Court,  and 

taking  in i n  -i, lei  a i km  the  costs  of  taxation  which  ho  thought  might  I 

ly,  he,  after  consulting  with   two  of  the  Senior  Mastet  . 
I, ,  ided  that  he  would  not  taj  them. 

\i  the  conclusion  of  the  arguments  of  counsel.  Lord  Just  ice  LfNDLEY, 

in  giving  judgment,  siid  thai  he  was  not   prepared  ' to  the  Ion   th    : 

i.    Mastei  had  no  di  ore i  in  i  he  matter.     He  thought  that 

the  v  i  i '  i  i  i  l  •  'li  i  n't  ion  where  there  was  no  peremptory  ordei  that  the 
bets   -li'   hwitb    He  I  bought  that  the  M  i  tei  h  id  in  the  cir 
cumstances  done  what   was  right  and  kind,  and  in  his  opinion  the  appeal 
li    ed. 

Lord  Ji ■  \.  L.SMITH  concurred,  and  the  appeal  was  accordingly 

dismissed  with  cost  . 


Shelfer  v.  City  of  London  Electric  Lighting  Company  Limited! 
and  Meux's  Brewery  Company  (Limited)  v.  City  of  London 
Electric  Lighting  Company. 
in    i  hi    '  '"in  i    "i    Appeal   on    Mondaj    tin  re   Lords 

!    t ..  Smith,  oi    i 

o  thi    House  of  1    •  ■'■     a  b 

the  appellants,  •  lid  that  the  petition 
i  i  i  he  House  of  ]   ird 

i   ird  Justice  LINDLE1      »  hi  a  an 

Mr.  lit  A  sti  \\\  :   i   luppi   e    mi  lord,  before  the  long   eoc&tiou,  but   I 

I 
Lord  -tn  tice   LINDLE1      la  there  anj    reasonable  probability  of  the 

Mi    Kl  AMI  \\\       N.I:.  ij  lord, 

Mr.  WARMING1] werj  I  lompany, 

efin 

The  noli,  c  of    motion   we  !    pi lings,  but    the 
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proper  notice  was  simply  to  suspend  the  injunction.  Tile  learned  oouneel 
stated  that  nothing  had  been  done  with  a  view  to  obeying  the  injunction. 

Lord  Justice  A.  1..  SMITH  asked  if  the  applicants  had  given  up  the 
steam. 

Mr.  WARMLNGTON  replied  that  they  had  not, 

Lord  Justice  A.  1,.  SMITH  replied  that  it  was  too  bad. 

Mr.  WAUM1NGT0X  said  that  his  clients  were  Buffering  worse  since  the 
judgment  than  before. 

Mr.  RENSHAW  said  that  his  learned  friend  could  hardly  say  that 
because  his  clients  were  asking  for  an  injunction  to  restrain  the  applicants 
from  doing  what  they  were  advised  would  Tery  materially  remedy  the 
vibration,  viz.,  in  pulling  down  the  archway  which  connected  his  clients' 
premises  with  sir  William  Rhodes's  premises  next  door. 

Lord  Justice  l.IXI'LEY  said  that  the  applicants  agreed  to  give  up  the 
steam  a  long  time  ago. 

Mr.  REXSHAYV  said  that  his  clients  did  not  say,  and  never  had  said, 
that  there  was  no  injury. 

Lord  Justice  LIXDLEY  :  I  suppose  they  cannot  stop  the  vibration 
without  stopping  the  work. 

Mr.  WAUGETT,  who  appeared  for  Mr.  Shelter,  said  that  the  applicants 
had  done  nothing.  He  was  told  by  his  client,  who  was  in  Court,  that  the 
steam  was  much  worse  than  it  was  before.  He  came  there  prepared  to 
resist  the  motion  to  stay  proceedings  altogether.  He  suggested  that  the 
fair  way,  if  their  lordships  thought  of  suspending  the  operation  of  the 
injunction,  would  be  not  only  to  put  the  applicants  on  terms  to  expedite 
the  appeal  to  the  House  of  Lords,  but  to  suspend  the  operation  of  the 
injunction  till  May  15th,  when  they  could  see  what  the  applicants  had  done. 

Mr.  REXSHAVv  said  that  he  did  not  think  there  would  be  any  difficulty 
in  lodging  the  case  by  May  15th,  because  it  was  not  a  very  lengthy  case  to 
draw. 

After  some  further  discussion,  their  LORDSHIPS  said  that  they  would 
suspend  the  operation  of  the  injunction  until  June  12th  on  the  applicants 
undertaking  to  appeal  to  the  House  of  Lords. 

Mr.  RENSHAW"  -aid  that  his  clients  would  undertake  to  expedite  the 
appeal.  He  did  not  want  to  be  bound  down  to  a  day,  but  he  did  not  see 
why  they  could  not  deliver  their  case  by  May  15th. 

Lord  Justice  LINDLEY  :  Yery  well ;  we  shall  not  suspend  this  again 
•easily,  you  know.     The  defendants  must  pay  the  costs  of  this  application. 


Cassel  Gold  Extracting  Company  (Limited)  v.  the  Cyanide 
Gold  Recovery  Syndicate  (Limited). 

In  the  Court  of  Appeal,  on  Tuesday,  Lord  Justice  Smith  delivered  the 
judgment  of  the  Court  in  this  matter.  The  original  action  was  brought 
before  Mr.  Justice  Romer  for  the  infringement  of  patent  rights  for  a 
process  for  treating  gold  in  crushed  ore,  and  for  recovering  gold  from 
tailings  by  the  process  known  as  the  cyanide  process.  The  defendants  did 
not  at  the  trial  deny  infringement  if  the  patent  was  good  ;  but  they 
attacked  the  plaintiffs'  patent,  and  Mr.  Justice  Romer  held  that  it  had 
been  anticipated,  and  was  consequently  invalid.  Against  that  decision  the 
plaintiff  Company  appealed,  and  a  brief  report  of  the  case  appeared  in  The 
Electrician  during  February.  The  chief  point  of  interest  to  our  readers 
were  the  claims  made  by  the  defendants  that  the  plaintiffs'  patents  had 
been  anticipated  by,  amongst  others,  Rae,  who,  they  urged,  effected  equally 
good  results  with  those  made  by  the  plaintiffs'  proces.Vby  means  of  electricity. 
This  part  of  the  defence  was,  however,  abandoned  early  in  the  action. 
After  minutely  describing  these  patented  processes,  his  lordship  said  the 
■defendants  failed  to  prove  that  they  were  able  to  treat  gold  in  crushed 
ore  and  in  tailings  so  as  to  give  any  good  commercial  results.  As  to  the 
state  of  knowledge  prior  to  the  date  of  the  plaintiffs'  patent,  the  evidence 
showed  that  it  was  not  known  to  Prof.  Dewar,  Prof.  Crookes,  Sir  Henry 
Roseoe,  Lord  Kelvin,  or  other  experts  that,  a  diluted  cyanide  of  potassium 
had  a  selective  action,  and  would  treat  gold  before  touching  the  baser 
metals,  whilst  a  strong  solution  treated  the  gold  and  silver  and  baser  metals 
at  one  and  the  .same  time.  There  was  novelty  and  utility  in  the  plaintiffs' 
invention,  and  in  this  respect  their  Lordships  differed  from  Mr.  Justice 
Eomer.  But  on  the  specifications— the  provisional  and  final — their  Lord- 
ships came  to  the  conclusion  that  there  was  disconformity  between  them, 
and  that  the  two  specifications  could  not  be  read  as  having  the  same 
meaning.     There  must,  therefore,  be  judgment  for  the  defendants. 


Strauss  v.  Yeaton. 

In  the  City  of  Loudon  Court,  Mr.  Gustav  Strauss,  electrical  agent,  of 
130,  Queen  Victoria-street,  E.C.,  recently  sought  to  recover  £25  on  a  bill  of 
exchange  against  the  defendant,  Mr.  C.  Yeaton,  of  139,  Cannon-street. 
The  drawer  of  the  bill  was  a  Mr.  Jensen,  a  customer  of  the  plaintiff's,  who 
had  had  goods  which  were  not  then  paid  for.  The  consideration  which  he 
gave  for  the  bill  was  the  full  value,  except  that  Jenson  paid  two  guineas 
for  getting  the  bill  discounted. — The  defendant  stated  that  Jenson  wanted 
him  tn  lend  him  £25,  and  instead  of  doing  that  he  signed  the  bill  in 
question,  on  condition  that  he  would  never  be  asked  to  meet  it.--Jenson 
was  called,  and  said  he  did  not  tell  the  plaintiff  under  what  circumstances 
he  had  had  the  bill  from  the  defendant. — The  plaintiff'  said  he  believed  the 
bill  to  be  a  bond  fide  bill,  and  took  it. —The  Deputy-Judge  said  there  was 
no  auswer  to  the  action,  and  there  must  be  judgment  for  the  plaintiff, 
with  costs. 


In  re  the  New  Zealand  Electrical  Syndicate  (Limited). 

On  Tuesday  Mr.  Justice  Kekewich  ordered  an  application  by  Mr.  C. 
F.  Kemp,  the  liquidator  of  the  Gulcher  Company,  to  have  certain  shares 
registered  in  the  books  of  the  Company,  so  a-  to  ve -t  those  shares  in  him, 
to  stand  over  till  the  23rd  inst.,  in  order  that  the  notice  of  motion  might 
be  amended. 


South  Staffordshire  Tramway  Company. 

Lord  Halsbury  and  Lords  Justices  Lindley  and  Smith  have  dismissed 
the  appeal  against  the  decision  of  Mr.  Justice  Kekewich,  who  held  that  the 
plaintiff  in  this  action,  and  the  mortgage-holders  whom  he  represented, 
were  not  entitled  to  an  order  for  sale  or  to  the  appointment  of  a  manager, 
although  the  Company  was  in  default.  It.  was  held  that  the  Tramway 
Company  was  substantially  a  railway  company,  which  is  by  statute  exempt 
from  the  operation,  in  case  of  default,  of  the  provisions  of  the  Companies 
Act  (1862). 


TRADE  NOTES  AND  NOTICES. 

[Notices  fur  insertion  under  the  above  heading  must  reach  the  Office 
not  later  than  first  post  Thursday  morning.  Neiv  Catalogues, 
Price  Lists,  and  similar  matter  should  be  sent  early  in  the  week.] 

NOW   READY, 

SPECIAL  NOTICE.— The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  is 
NOW  READY.  In  addition  to  the  old  well  known  features  of  the  book, 
which  are  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering'  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is 
7s.  6d.,  post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Series  an 
be  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offices  : — 

Laboratory  Notes  and  Forms. — With  the  above  title,  we  have  ready 
a  set  of  40  Elementary  and  Advanced  Exercises  for  use  in  Electrical 
Engineering  classes.  These  have  been  prepared  by  Dr.  J.  A.  Fleming, 
and  will  be  found  of  great  service  to  Teachers,  Demonstrators,  and 
Students.  The  object  of  this  series.is  the  saving  of  the  time  of  the  teacher 
and  his  assistants,  and  to  serve  as  a  record  of  the  work  done  by  the  student. 
A  full  prospectus  can  be  obtained  post  free. 

"Electric  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  6d.,  post 
free.    Prospectus  post  free. 

A  Large-Sheet  Table,  giving  full  particulars  of  the  Electricity  Supply 
Stations  throughout  the  Kingdom,  can  now  be  supplied  mounted  on  stout 
board,  with  cord  for  hanging.  Price:  Yarnished,  its.  6d. ;  Unvarnished,  3s. 
— each  post  free.  A  Map  showing  positions  of  Supply  Stations  throughout 
the  country  is  mounted  on  the  back  of  the  Table,  and  a  Coloured  Map  of 
Metropolitan  Electric  Lighting  Areas  and  a  large  sheet  of  Electricity 
Supply  Statistics  are  also  mounted  on  some  copies,  the  price  of  which  com- 
plete, post  free,  is  os. 

"Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  now  ready,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
portion of  which  have  been  specially  made  for  the  book.  The  price  is 
10s.  6d.  post  free  (abroad  lis.). 

"The  Art  of  Electrolytic  Separation  of  Metals." — A  second  issue 
of  Dr.  Gore's  book  is  now  ready,  price  10s.  6d.  post  free. 

"Electro-Chemistry." — This  useful  work,  by  Dr.  G.  Gore,  is  still  on 
sale,  the  price  being  2s.,  post  free. 

"The  Work  op  Hertz." — By  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"Electrical  Engineering  Formula,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13s.  tid.).  Prospectus  on  application  to  the 
Publisher. 

"Drcm  Armatures  and  Commutators. "—By  Mr.  F.  Marten  Weymouth, 
is  also  ready  ;  price  7s.  tid  (abroad  Ss. ).     Prospectus  on  application. 

"The  Incandescent  Lamp  and  its  Manufacture." — This  book,  writ- 
ten by  Mr.  Gilbert  S.  Ram,  is  now  ready;  price  7s.  6d.  (abroad  Ss.). 
Prospectus  on  application. 

"Practical  Notes  for  Electrical  Students." — By  Messrs.  A.  E. 
Kennelly  and  Wilkinson,  price  6s.  tid.,  post  free. 


"The  Electrician." — A  special  notice  concerning  certain  changes 
in  the  price,  &c.,  of  this  journal  (commencing  with  the  new  volume 
on  May  3rd)  will  be  found  on  page  ?32. 

Tenders  Invited. — The  Corporation  of  Birkenhead  invite  ten- 
ders for  the  erection  of  a  brick  chimney  for  their  electric  station. 
Tenders  must  be  in  by  the  22nd  inst. 

The    Brighton   Town   Council  invite   tenders  for  the 

extension  of  their  electricity  generating  station.  Tenders,  addressed 
to  the  Town  Clerk  (  Mr.  F.  J.  TiUatone),  must  be  in  by  the  26th  inst. 

Tenders  \<  i  I  pted.— The  Town  Council  of  South  Shields  have 
accepted  the  tender  of  .Mr.  \Y.  II.  Brown  for  erecting  the  buildings 
in  connection  with  the  electric  supply  station  for  the  sum  of 
£3,124.  15s.  The  buildings  were  designed  and  the  specifications 
prepared  by  Mr.  .Jeckell,  the  borough  electrical  engineer,  whose 
original  estimate  for  the  work  was  £3,100. 

The  Electricity   Supply  Committee   of   the    Bradford 

Corporation  have  accepted  the  tonder  of  Messrs.  Siemens  Bros. 
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and  Co.  for  the  supply  and  erection  at  the  electricity  works  of  two 
300-h.p.  Willans  engines,  each  coupled  with  a  Siemens  dynamo,  for 
the  sum  of  £3,980. 

Tenders  Accepted. — The  Brighton  Town  Council  have  accepted 
the  tender  of  Messrs.  Crompton  and  Co.  for  the  supply  of  two  new 
armatures  for  the  sum  of  £426. 

Appointment. — The  Electric  Lighting  Committee  of  the  Walsall 
Town  Council  have  appointed  Mr.  Alexander  Wyllie,  of  ( >xford, 
resident  engineer  at  their  electricity  supply  station.  Mr.  Wyllie 
has  been  for  some  time  past  assistant  engineer  to  the  Oxford 
Electric  Company. 

Vacant  Appointment.— The  Governors  of  the  South  -  West 
London  Polytechnic,  Manresa-road,  S.W.,  invite  applications  for 
the  appointment  of  Head  Master  of  the  department  of  Mechanical 
Engineering,  at  a  salary  of  £250  per  annum.  Some  further 
information  is  given  in  our  advertisement  columns,  and  applications 
must  be  made  not  later  than  the  29th  inst. 

Removal. — Messrs.  H.  M.  Salmony  and  Co.  have  removed  from 
their  temporary  premises  at  66,  Basinghall-street,  E.C.,  to  61, 
Charing  Cross-road,  W.C.,  in  which  neighbourhood  extensive  ware- 
houses have  been  taken  to  enable  the  firm  to  keep  large  stocks 
of  electrical  accessories,  &c.     The  works  remain  at  Notting  Hill. 

Personal  — Mr.  R.  A.  Chattock,  who  has  for  some  time  acted  as 
electrical  engineer  to  the  Hampstead  Vestry,  has  been  appointed 
to  the  engineering  staff  of  the  City  of  London  Electric  Lighting 
Company,  and  will  therefore  resign  his  position  at  Hampstead. 

Bankruptcies. — A  receiving  order  was  on  April  3rd  made  against 
W.  J.  Kelly,  whose  address  is  given  at  50,  Bread-street,  E.C.,  and 
43,  King's-road,  N.W.  The  debtor  is  described  as  a  manufacturer 
of  electric  light  fittings.  He  was  appointed  some  time  back  as 
Receiver  for  the  debenture  holders  in  Poole  and  White  (Limited). 

Liquidations. — A  meeting  is  to  be  held  at  17,  Holborn-viaduct, 
London,  E.C.,  on  May  6th,  at  3  o'clock,  to  receive  an  account  of 
the  winding-up  of  the  Kent  Patent  Arc  Lamp  Company  (Limited). 

A   meeting   is   to  be  held   at  53,   New  Broad-street, 

London,  E.C.,  on  May  3rd,  at  12:30  o'clock,  to  receive  the 
liquidator's  report  and  accounts  in  the  voluntary  winding-up  of  the 
Telephone  Company  of  Austria  (Limited). 

Presentation. — A  handsome  trophy  and  centrepiece  was  recently 
presented  to  Mr.  F.  C.  0.  Nielsen,  the  general  manager  in  this 
country  of  the  Great  Northern  Telegraph  Company,  by  the 
members  of  the  British  staffs,  to  celebrate  the  completion  of  his 
25  years'  service  with  the  Company.  The  presentation  was  accom- 
panied by  a  congratulatory  address. 

Telephones  and  Fire  Alarms. — We  have  received  from  the 
Single  Wire  Multiple  Telephone  Signal  Company  copies  of  pam- 
phlets, in  English  and  French,  describing  the  loud-speaking 
telephones  and  fire-alarm  posts  and  apparatus  manufactured  by 
the  Company  under  the  Saunders  and  Brown  patents.  Included 
in  the  printed  matter  are  illustrations  showing  the  form  of  post 
adopted  for  the  fire  alarms  and  a  diagram  of  connections. 
The  system  is  a  very  simple  one,  the  principal  apparatus  con- 
sisting of  a  call  point,  or  post,  for  the  street  and  an 
indicator  and  reply  key  for  the  fire  station.  The  Com- 
pany has  recently  worked  out  to  the  requirements  of  high 
officials  engaged  in  the  working  of  electric  tire-alarm  systems  a 
new  method  of  giving  an  alarm  in  the  fire  station  by  means  of  an 
electric  "hooter,"  in  place  of  the  ordinary  electric  bell.  By 
this  means  the  alarm  is  given  by  simply  breaking  the  glass 
or  opening  the  door  of  the  post,  but  cannot  be  given  either  by 
the  earthing  of  the  wire  (fur  testing  or  otherwise)  or  by 
contact  with  other  wires.  The  new  arrangement  will  mini- 
mise the  possibility  of  false  calls,  and  does  not  add  to  the  cost. 
The  Company  have  also  recently  patented  and  applied  an  entirely 
new  system  which  places  tire  Btations  in  permanent  telephonic 
communication  with  the  men  in  charge  of  fire  escapes  at 
fixed  street  p. lints  on  the  single  wire.  The  call  to  the  man 
in  charge  of  the  escape  is  sufficiently  loud  to  wake  him  if 
asleep,  and  can  be  heard  a  considerable  distanco  from  his 
box.  Another  patent  recently  completed  is  a  loud-speaking  tele- 
phone in  a  form  suitable,  for  telephone  lines  and  exchanges,  which, 
it     is    claimed,   greatly   facilitates    conversation    and    obviates  tho 

1 Hl'y   "f   holding   a   receiver   to  tho  ear.      In  largo  houses  of 

business,  warehouses,  Ac,  whore  seereey  is  not.  essential,  these 
telephones  can  be  connected  up  to  a  single  continuous  wire,  and 
call  belle  and  speaking  tubes  be  dispensed  irith,  Telephonic 
communication  is  certainly  by  this  means  reduced  to  its  simplest 
form.  The  Company's  single  wire  system  is  used  by  the  Poet  I  Iffioe, 
and  between  600  and  700  fire-alarm  call  points  have  been  established 
in  London  alone. 

■ We  have  also  received  an  illustrated   catalogue  from 

tho  Private  Wire  and  Telephone  Installation  Company,  giving 
descriptions  of  their  telephones,  electric  bells,  and  lire  alarms.  The 
illustrations  show  a  variety  of  patterns  oi   telephone  instruments 

and  pedestal,  portable,  and  other  sets. 


Xr.w  Evershed  Instruments. — Mr.  Sydney  Evershed,  whose 
experience  in  the  manufacture  of  electrical  measuring  instruments- 
on  a  commercial  scale  is  very  extensive,  h.-u  recently  entirely 
remodelled  his  pattern  of  ammeters  and  voltmeters,  with  the  view 
of  embodying  in  one  type  all  the  improvements  suggested  by  the 


work  of  the  past  10  years,  and  has  adopted  as  a  standard  pattern 
the  form  shown  in  our  illustrations.  In  this  instrument  perfection 
of  mechanical  design  has  been  one  of  the  chief  points  aimed  at,  and 
in  its  solidity  of  construction  and  excellence  of  workmanship  the 


The  Evershed  Voltmeter, 


present  pattern  fully  maintains  the  high  level  attained  by  Messrs. 
Goolden  and  Co.  and  their  successors.  Among  the  advantages 
claimed  for  these  instruments  we  may  mention  the  facility 
with  which  the  pattern  can  be  adapted   to    suit  various  require- 


Adnptalil 


mollis  the  terminals  can  lie  supplied  either  at  front  or  at  back 
without  additional  COSt,  and  can  be  easily  made  bo  come 
out     at    the    top    and    bottom,    or    at     the    sides    or    in    any    other 

ordinary  position ;  the  excellent  insulation    double  thicknesses  of 

ebonite  bene;  us. si  :   tho  regularity  and  openness  of  the  scales,  and 
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the  uniformity  with  which  they  can  be  reproduced.  The  latter  is 
often  an  important  point  for  central  stations,  where  many  similar 
instruments  are  required.  For  alternate-current  working  these 
instruments  are  indispensable.  All  ammeters  are  made  h 
dent  of  frequency,  and  voltmeters  can  be  so  made  where 
required  ;  and  instruments  can  be  supplied  which  read  the 
same  on  both  alternating  and  direct  currents.  The  demand 
tor  a  high-class  measuring  instrument  of  this  kind  lias  proved 
so  large,  that  Messrs.  East  on,  Anderson,  and  Goolden  have 
been  obliged  to  double  the  size  of  their  shop,  and  make 
arrangements  for  manufacturing  on  the  interchangeable  system 
in  large  quantities.  The  parts  of  instruments  are  all  kept  in 
stock,  and  can  be  put  together  and  calibrated  at  a  moment's  notice, 
while  the  more  ordinary  sizes  are  stocked  ready  for  delivery.  The 
instruments  are  made  with  din.  and  9in.  dials,  and  the  demand  for 
the  larger  type  has  proved  exceedingly  satisfactory.  Messrs. 
Easton,  Anderson  and  Goolden  report  that  they  are  very  busy  in 
their  instrument  department,  and  have  a  large  amount  of  other 
work  in  hand.  A  new  price  list  of  instruments  has  lately  been 
issued,  and  can  be  obtained  on  application  to  Woodfield  Works, 
Harrow-road,  London.  \Y. 

Oil  Filters. — Messrs.  O.  Berend  and  Co.,  of  Dunedin  House, 
Basinghall-avenue,  E.C.,  have  secured  the  control  in  this  country 
of  Koellner's  patent  oil  filter,  which,  under  the  title  of  the 
"  Diamond,"  was  for  some  years  handled  by  Messrs.  Woodhouse 
and  Rawson.  It  is  claimed  that  over  15,000  of  these  filters  (which 
are  made  in  eight  sizes)  are  in  use  in  all  parts  of  the  world. 

•'E.P.S. ''  Batteries. — The  Electrical  Power  Storage  Company 
have  sent  us  an  advanced  copy  of  a  handy  list  of  prices  and 
particulars  of  the  well-known  "  E.P.S."  batteries.  Special 
attention  is  drawn  to  the  fact  that  the  prices  of  the  larger  type  of 
cells  have  been  reduced  about  15  per  cent.  Many  other  altera- 
tions, in  all  cases  cheapening  the  batteries,  have  been  made. 
Special  attention  may  be  called  to  the  new  "  Q"  type  of  cell,  which 
has  been  designed  for  hand  work  on  board  ship  and  elsewhere. 
The  important  feature  of  this  new  type  of  cell  is  its  small  weight, 
which  renders  it  suitable  for  portable  work.  In  addition  to  the 
illustrations  of  the  various  types  of  cells,  tabulated  prices  and  other 
particulars,  instructions  are  given  for  erecting  and  working.  The 
list  is  very  complete,  and  has  the  additional  advantage  of  a  compre- 
hensive foredge  index. 

Rosin-Cored  Solder. — We  have  received  from  Mr.  C.  Herbert 
Torrey,  of  Berlin,  some  samples  of  solder  containing  a  core  of  rosin. 
This  material  has  a  large  Continental  sale,  and  has  already  been 
supplied  to  several  large  users  of  wire  in  this  country.  It  is  turned 
out  in  coils  of  any  length,  and  wires  of  it  are  made  as  fine  as  one 
millimetre,  external  diameter.  We  have  made  some  rough  tests  of 
this  material  for  the  purpose  of  soldering  comparatively  light  wires, 
and  have  found  it  answer  very  well. 

Accumulator  CONTRACTS. — We  are  informed  that  the  contracts 
for  the  central  station  batteries  for  the  Kensington  and  Knights- 
bridge  Electric  Lighting  Company  at  Kensington  Court,  and  for 
the  National  Electric  Supply  Company  at  Preston,  have  been 
secured  by  the  Epstein  Company. 

Short-Series  Arc  Lamps. — Messrs.  Johnson  and  Phillips  are 
introducing  a  new  short-series  arc  lamp  designed  for  use  on  low- 
potential  circuits,  more  particularly  those  supplied  with  current 
from  central  stations.  They  are  designed  to  work  in  parallel,  or 
two  in  series  on  100  volts,  or  a  greater  number  in  series  on  mains 
of  higher  pressure.  The  arrangement  of  two  in  series  on  100  volts 
should  be  especially  useful. 

The  Britannia  Company. — This  Company  are  opening  an 
electrical  department  at  their  London  branch  at  100,  Houndsditch, 
E.C,  where  plant  for  electric  lighting  and  transmission  of  power, 
manufactured  at  the  Company's  Colchester  works,  will  be  on  sale. 
A  number  of  new  lists  have  recently  been  issued  by  the  Britannia 
Company,  dealing  with  their  various  manufactures,  and  including 
lathes,  chucks,  slide  rests,  oil  engines,  &c. 

Messrs.  Green  and  Treacher. — Owing  to  increased  demand 
for  their  manufactures,  this  firm  are  enlarging  their  premises  at 
77,  Cannon-street,  London,  E.C,  and  will  in  future  hold  a  more 
varied  stock  of  materials  for  electric  bell  and  telephone  work,  and 
for  general  fittings  for  electric  lighting. 

Electric  Cooking  and  Heating.— An  interesting  up-to-date 
article,  by  the  Comtesse  de  Bremont,  on  the  subject  of  cooking  and 
heating  by  electricity,  appears  in  St.  Paul's  for  April. 

"The  Engineering  Magazine." — The  April  number  of  this 
magazine  is  up  to  the  usual  high  standard,  both  as  regards  matter 
and  illustrations.  Its  contents  include  :  "The  Commercial  Value 
of  Weather  Forecasts";  "Economy  in  Railway  Operation"; 
"Water  Powers  of  the  Western  States  ' ;  "Practical  Hints  for 
City  Officials  "  ;  "  Reducing  the  Cost  of  Electric  Light  "  ;  "  Econo- 
mic Possibilities  of  the  Milling  Machine  ";  "  Recent  Architecture 
in  France  "  ;  "  Lessons  of  the  '  Elbe  '  Disaster  "  ;  "  Increased  I  rold 
Production  in  Colorado  "  ;  "  The  Burning  of  Tesla's  Laboratory  "  ; 
and  the  increasingly  useful  Review   of  the  Industrial  Press.     The 


new  number,  and  m  I     issues,  may  be  obtaii  ed   at   the 

office  of  the  European  Editioi  .  I,  2,  and  .'{,  Salisbury-court,  Fleet- 
street,  London,  E.C. 

An  acrimoi  bus  discussion  on  a  proposal  made  by  Mr. 
T.  Baker,  offering  t.>  assist  the  Council  by  drawing  up  gratuil 
a  report  on  the  probable  cosl  of  an  installation  of  the  electric  light, 
and  the  probable  revenue  from  tie  same,  took  place  at,  the  last 
meeting  of  the  District  Council,  and,  apparently  as  a  result,  it  was 
decided  not  to  agree  to  the  proposal  made  by  Messrs.  New  and 
Mayne,  fixing  a  minimum  price  for  street  lamps  at  £2.  10s.  per 
lamp.  It  was  decided  to  ask  the  firm  whether  they  were  prepared 
to  accept  the  Council's  terms  in  their  entirety. 

Ayr. — A  committee  has  been  appointed  to  consider  the  question 
of  introducing  the  electric  light  into  the  Town  Hall  and  municipal 
buildings.  Satisfactory  progress  is  being  made  with  the  electric 
lighting  works  and  laying  of  the  mains. 

Bradford. — At  the  meeting  of  the  Corporation,  on  Tuesday,  a 
discussion  arose  on  the  tenders  which  had  been  received  for  the 
supply  of  the  additional  engines  and  dynamos  for  the  electricity 
works.  Mr.  Dixon,  Chairman  of  the  Electricity  Supply  Committee, 
said  that  22  tenders  had  been  received,  19  of  which  specified 
Willans  engines.  The  highest  tender  received  was  £5,900,  but  the 
contact  was  let  for  about  £3,900.  After  some  discussion  the  Com- 
mittee's report  was  adopted,  and  the  acceptance  of  Messrs.  Siemens 
Bros,  tender  approved. 

Brighton. — The  Town  Council  have  resolved  to  offer  the 
receiver  and  liquidator  of  Messrs.  Latimer  Clark,  Muirhead  and 
Co.  £1,000  in  settlement  of  all  claims  under  the  Corporation's 
contract  with  that  firm. 

Bristol  — The  Electrical  Committee  of  the  Corporation,  in  con- 
sequence of  the  favourable  replies  received  respecting  the  exten- 
sion of  the  electric  lighting  mains  in  several  districts,  have  resolved 
to  recommend  the  Council  to  authorise  the  borrowing  of  £10,000, 
£8,000  of  which  is  for  mains  in  new  districts,  and  £2,000  for  con- 
necting up  customers  with   existing  mains. At  the  meeting  of 

the  Council  on  Tuesday  the  Electrical  Committee  presented  a 
report  which  recommended  an  extension  of  the  private  electric 
lighting.  The  capital  expenditure  embarked  in  the  undertaking 
already  amounts  to  £00,000.  The  Committee  have  provided  machi- 
nery and  plant  capable  of  supplying  31,000  lamps.  The  number 
of  lamps  now  supplied  is  17,425,  and  the  Committee  recommend 
the  Council  to  make  further  extensions  at  an  estimated  cost  of 
£10,000,  as  above  mentioned,  bringing  up  the  total  capital  expendi- 
ture to  £100,000.  Councillor  Pearson,  in  movii  gthe  adoption  of  the 
report,  said  that,  at  a  cost  of  £3,000,  the  plant  could  be  made  equal  to 
40,000  lamps.  The  cost  of  generating  the  extra  current  for  the  area  now 
proposed  to  be  added  would  be  comparatively  nominal.  Hisexperience 
had  confirmed  his  belief  that  they  had  acted  wisely  in  taking  the 
lighting  into  their  own  hands.  Mr.  Levey  said  the  streets  of  the 
town  were  never  better  lighted  than  at  the  present  time.  Mr. 
Pearson,  in  reply  to  remarks  from  Mr.  Alderman  Dix,  who  is 
Chairman  of  the  local  gas  company,  and  who  alone  opposed  the 
adoption  of  the  Committee's  recommendation,  said  the  income  of 
the  installation  was  £3,032  from  private  lighting  and  £2,821)  from 
public  lighting.  Light  for  light,  electricity  was  infinitely  cheaper 
than  gas.  They  obtained  ten  times  the  light  they  had  before. 
The  report  was  adopted  almost  unanimously. 

Burnley. — At  the  last  meeting  the  Town  Council  discussed  a 
resolution  to  the  effect  that  all  differential  rates  in  reference  to  the 
price  of  electric  current  be  abolished,  and  that  one  uniform  charge 
be  made.  The  mover  of  the  resolution  (Mr.  Holmes)  pointed  out 
that  persons  using  the  electric  current  for  lighting  purposes  paid 
5d.  per  unit,  while  those  using  it  for  motors  only  paid  3d.,  and  the 
ratepayers  had  set  their  faces  in  the  past  against  differential  rates. 
Mr.  Alderman  Collinge  (Chairman  of  the  Gas  and  Electric  Lighting 
Committee)  said  he  believed  it  was  only  by  charging  a  reasonable 
price  for  electric  current  that  they  could  encourage  the  use  of 
motors  and  help  to  keep  their  engines  continually  running,  and  in 
making  these  differential  rates  the  Council  only  adopted  a  policy 
that  had  been  agreed  to  in  many  other  places.  The  Committee's 
action  was  approved. 

Burton. —  At  the  last  meeting  of  the  Town  Council  a  recom- 
mendation by  the  Gas  and  Electric  Lighting  Committee,  that  the 
electric  lighting  mains  should  be  extended  to  Ashby-road  and 
Alexandra-road  was  agreed  t<>. 

Colwyn  Bay.  — At  the  last  meeting  of  the  Urban  Council,  Messrs. 
Clirehugh  and  Duce,  engineer  and  local  agent  respectively  for 
the  proposed  electric  tramway  between  Llandudno,  Conway,  and 
Colwyn  Bay,  attendod,  and  explained  the  nature  of  the  project, 
and  the  Council  eventually  approved  the  principle  of  the  scheme. 

CHURCH  LIGHTING. — At  a  meeting  of  the  congregation  of 
Ormskirk  parish  church  it  was  stated  that  an  offer  had  been  received 
from  Messrs.  Robinson,  electrical  engineers,  to  provide  and  erect 
the  necessary  plant  for  lighting  the  church  by  electricity  for  the 
sum  of  £289.     The  vicar  is  a  strong    supporter    of    substituting 
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electricity  for  gas.  It  was  decided  that  the  subject  should  be 
considered  by  the  vicar  and  churchwardens  to  report. 

( !i  isELE'X  (Si  LFFS. ).  —At  a  meeting  of  the  Coseley  District  Council, 
.m  Tuesday,  it  was  decided  that  the  district  surveyor  obtain  the 
cost  of  lighting  by  gas,  electricity,  oil,  and  incandescent  gas  light 
respectively. 

Croydon. — At  the  County  Council  meeting  on  Monday,  Mr. 
Alderman  Miller,  Chairman  of  the  General  Purposes  Committee, 
said  that  the  Electric  Lighting  Sub-committee  had  invited  12  com- 
panies and  firms  to  establish  the  electric  light  for  the  compulsory 
area  at  such  a  contract  price  as  the  consulting  engineer  of  the 
Corporation  might  approve — the  Council  to  find  the  necessary 
capital  for  the  purpose.  It  was  intended  that  the  Com  pany  should 
work  the  undertaking  for  a  term  of  years,  and  maintain  the  plant,  the 
Company  taking  the  revenue  and  guaranteeing  to  the  Corporation 
interest  and  sinking  fund  upon  the  capital  expenditure  involved. 
A  purchase  clause  is  included  in  the  terms  of  the  contract.  Tenders 
had  been  received  from  these  firms,  and  Prof.  A.  B.  W.  Kennedy, 
who  had  advised  the  Council,  had  selected  the  offer  of  the  British 
Thomson-Houston  (Limited)  for  the  sum  of  £15,986.  It  was,  how- 
ever, calculated  that  £21, 000  would  be  ultimately  required  to  provide 
a  complete  system.  This  sum  would  include  the  necessary  profes- 
sional charges.  The  British  Thomson-Houston  (Ltd.)  undertook  to 
work  the  scheme  for  five  years,  and  to  guarantee  3  per  cent,  on  the 
capital,  and  a  sinking  fund  not  to  exceed  3  per  cent.  At  the  end 
of  the  period  the  plant  and  undertaking  to  become  the  property  of 
the  Corporation.  The  Committee  considered  that  provision  must 
be  made  for  considerable  extensions,  and  they  proposed  to  apply  to 
the  Local  Government  Board  for  powers  to  borrow  £27,500  for 
electric  lighting  purposes.  An  amendment  by  Mr.  Martin  making 
the  term  10  years,  but  giving  the  Council  the  option  of  taking  over 
the  concern  at  the  end  of  five  years,  was  ultimately  approved,  as  it 
was  understood  this  amendment  would  be  accepted  by  the  Com- 
pany. The  recommendations  of  the  Committee  were,  with  this 
modification,  approved. 

Dover. — It  was  announced  at  the  last  meeting  of  the  Town 
•Council  that  a  notice  had  been  received  from  the  Dover  Elec- 
tricity Supply  Company,  stating  that  the  Directors  proposed 
to  commence  the  supply  of  the  electric  light  on  the  8th  inst. 
•Current  was  not,  however,  turned  on  on  that  day,  but  will  probably 
•be  inaugurated  this  day  (Thursday). 

Electrical  Advertising  Devices. — The  word-groups  of  incan- 
descent lamps,  which  have  recently  proved  a  bold  advertisement 
in  London,  have  now  found  their  way  to  the  provinces,  and  the 
mains  of  the  Liverpool  Electric  Supply  Company  have  been  con- 
nected up  to  several  of  these  devices,  which  are  attracting  the 
attention  of  foot  passengers  in  several  of  the  leading  thoroughfares 
of  the  town. 

Electric  Railways  Extension. — The  Bill  introduced  into  the 
House  of  Commons  by  the  City  and  South  London  Railway  Com- 
pany has  been  read  a  third  time,  and  has  reached  the  House  of 
Lords. 

Electric  Traction  in  Italy. — The  municipal  authorities  of 
Leghorn  are  at  present  engaged  in  the  consideration  of  a  proposal 
for  the  construction  of  a  network  of  electric  tramways  in  the  town. 

The  Falls  of  Foyers. — Those  of  our  readers  who  are  interested 
in  the  discussion  now  taking  place  with  regard  to  the  proposal  by 
the  British  Aluminium  Company,  to  utilise  the  waters  uf  the  Falls 
•  if  Foyers  for  motive  power  for  new  works  for  their  aluminium 
.process,  will  find  an  interesting  article  "ii  the  subject  in  the  Daily 
Chronicle  <>f  the  9fch  inst. 

FOLKESTONE. — The  Lighting  Committee  of  the  Corporation  have 
recently  had  before  them  the  question  of  the  improved  lighting  of 
the  borough.  Both  electricity  and  incandoscent  gas  lights  have 
been  discussed,  and  the  matter  is  to  be  further  dealt  with  at  a 
special  meeting  i  E  the  '  lommittee. 

.  \  Exhibition.-  It  La  announced  that  an  exhibition,  inter- 
national as  regards  the  electrical  section,  will  lie  held  in  this  city 
next  year,  from  May  1st  to  October  15th.  A  very  large  sum  has 
iitiilmt.il  by  the  Federal  Government,  the  Canton  of 
Geneva,  and  the  leading  merchants  and  manufacturers.  Special 
prominence  is  t<>  be  given  to  the  exhibits  of  electric  power  trans- 
mission plants  and  apparal  us,  and  to  all  the  latesi  developments  of 
electricity.  It  is  stated  the  the  motive  power  derived  from  the 
waters  of  the  Rhone  will,  iii  the  course  of  a  fow  months,  reach  a 
total  "f  28,000  horse-power. 

Glasgow,     The  reporl  oi  the  Town  Council  Sub-Committee  on 
:,.,!   Museums,  jusl   i  »ued,    tates  that  during  1893  L894 

i     li    I.     ii      the    Corporation    galleries,    and    during 

L894-1895  electricity  had  been  used,  and  the  oosl  uf  the  latter  had 
proved  i"  '<"  '.'•>-">  i"i  the  year  lest  than  the  former  This  state- 
ment appears  to  he  agreeable   surprise   to  many 

membi  I  louncil,         The   Ba   in   '  lommittee  stated  thai 

thej    had   been    in   i munication   with    Prof.    Becker     is   to    a 

,  .     ■■,        n      lied   I  imepieoes,  and    he   b  id    mh 
mittcil    ■in'     howin  electric    circuits,   and   latterly   he 


explained  two  systems  of  electrically-controlled  clocks  and  time- 
pieces, and  reported  the  probable  capital  and  annual  cost  of  a 
system  comprehending  140  street  clocks  controlled  by  electricity 
from  the  Observatory.  The  committee  resolved  to  recommend  that 
as  an  experiment  one  circuit,  consisting  of  one  main  clock,  three 
relays,  and  10  street  timepieces  should  be  fitted  up  in  a  portion  of 
the  city,  provided  that  Prof.  Becker  obtained  satisfactory  results 
from  a  two  months'  experimental  working  at  the  Observatory.  The 
cost  for  clock,  relays,  and  timepieces  (but  exclusive  of  wiring) 
would  probably  amount  to  about  £75  per  clock.  The  proposal  was 
approved. 

Halifax. — At  the  last  meeting  of  the  County  Borough  Council, 
Alderman  Brook  proposed  that  application  should  be  made  to  the 
Local  Government  Board  for  sanction  to  borrow  £5,000  for  the 
purpose  of  completing  the  Council's  original  electric  lighting 
scheme,  and  a  further  £5,000  for  additional  plant  for  extensions. 
£34,800  had  already  been  spent  on  the  scheme,  which  was  £4,800 
in  excess  of  the  amount  granted  by  the  Council  for  the  electricity 
works.  With  regard  to  the  extensions,  the  additional  sum  asked 
for  would  enable  them  to  provide  for  all  emergencies,  and  to 
double  their  output.  The  sum  of  £5,000,  required  to  complete  their 
original  scheme,  was  an  excess  over  the  estimate. 

Killarney.  — The  contract  for  lighting  part  of  this  town  by 
electricity  expired  last  week  ;  but  the  local  electric  lighting  com- 
pany have  been  requested  to  continue  the  lighting  until  the  decision 
of  the  action  between  the  gas  company  and  the  Town  Com- 
missioners, or  until  further  notice. 

Lectcre. — A  lecture  on  "Electric  Traction,"  with  special 
reference  to  traction  on  common  roads,  was  delivered  at  the 
Croydon    County   Polytechnic  on    the   8th   inst     by   Mr.    C.    H. 

Yeaman. Mr.  W.  It.   Bower  recently  lectured  at  the    Higher 

Grade  Girls'  Art  Room,  York-place,  Brighton,  on  "  The  Electric 
Current,"  the  chair  being  taken  by  Mr.  Councillor  Stafford,  Chair- 
man of  the  Brighton  Corporation  Electric  Lighting  Committee. 

Liverpool. — At  a  meeting  of  the  Special  Lighting  Committee  of 
the  Corporation  on  Monday  a  discussion  arose  regarding  the  terms 
to  be  offered  for  the  purchase  of  the  undertaking  of  the  Liverpool 
Electric  Supply  Company.  The  sum  of  £400,000  was  mentioned, 
we  learn,  as  the  price  offered  by  the  Corporation. 

Llanrwst  (Denbighshire).  — At  a  meeting  of  the  Llanrwst  Board 
of  Guardians,  the  question  of  laying  down  an  electric  tramway  from 
Trefriw  to  Llanrwst  station  was  discussed.  The  chairman  said  that 
the  committee  appointed  to  meet  the  promoters  had  seen  them, 
but  the  Local  Government  Board  inspector  (Mr.  Bircham),  who 
had  made  an  examination  of  the  proposed  route,  had  given  the 
committee  to  understand  that  he  was  opposed  to  the  project,  and 
the  matter  was  therefore  allowed  to  drop. 

Midiilesborough. — In  answer  to  a  circular  of  the  Gas  Committee 
to  probable  consumers,  asking  whether  they  would  be  prepared  to 
use  the  electric  light  in  the  event  of  the  Corporation  supplying  it, 
S01  affirmative  replies  have  been  received,  3,102  negative,  and 
2,181  were  not  returned.  Those  answering  in  the  affirmative 
(being  mainly  resident  or  carrying  on  business  in  the  principal 
thoroughfares)  estimated  their  total  requirements  at  10,000  lights. 
The  North-Eastern  Railway  Company  have  written  with  regard  to 
the  station  that  the  matter  was  not  one  which  the  Directors  had  yet 
considered,  but  the  probability  was  that  if  they  decided  to  adopt 
the  electric  light  they  would  provide  their  own  installation. 

The  New  Cook  Vocabulary. — In  the  House  of  Commons,  on 
Monday,  the  Postmaster-General  was  asked  whether  he  was  aware 
that  the  new  code  vocabulary,  which  has  been  prepared  by  the 
Berne  Bureau,  had  been  almost  unanimously  objected  to  by  cede 
users  on  various  crucial  grounds,  amongst  others  that  many  of  the 
winds  were  identical  in  signals,  had  only  one  signal  difference  from 
other  words,  only  one  letter  difference  in  other  cases,  and  many 
other  objections  which  would  prove  fatal  to  the  despatch  of 
business.  It  was  suggested  that  liritish  experts,  in  combination 
with  Committees  of  the  Associated  Chambers  uf  Commerce,  Bhould 
prepare  amendments,  and  that    these  amendments  should  have  the 

support    of    the    British    Posl    Office    Department.     Mr.    Arnold 

Morlev,  in  reply,  said    that   he    was   aware    that    serious   objections 

had  been  made  to  the  new  code,  but  be  reminded  the  Bouse  that 

the  vocabulary  does  not  come  into  force  until  January  1.  1898, 
and  that  "  there  was  ample  time  for  consideration   in   the  interval, 

and  the  matter  was  receiving  careful   attention."      There  ran  be  QO 

manner  of  doubt  that  a  committee  of  experts  would  be  able  in  a 
abort   time  to  effect  a  wonderful  improvement    in   the   proposed 

ullieial   mile    which,    as   it    stands,    is  a    source    ol    grave   concern  tO 

code  users,  wlm,  long  previous  to  the  I'.,  rue  vocabulary  coming 
into  enforced  use,  must  see  that  their  codes  are  in  accoordanoe 
with  offioial  regulations. 
Newinoton  (London,  S.B.).  \  proposal  oi  the  General  Pur- 
Committee  of  the  Newington  Vestry,  that  the 
Provisional  Order,  promoted  by  the  Oountyof  London  Company, 
Bhould  be  opposed,  and  that  the  Vestry  Bhould  give  an  undei 
i.,  the   Board  o)  Trade  to  promote  an  Order  in  the  next  session 
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of  Parliament  for  establishing  a  competitive  supply  in  the  parish 
to  that  now  undertaken  by  the  London  Electric  Supply  Corporation, 
was  unanimously  adopted. 

OlDHAM. — The  plant  at  the  Corporation's  electric  lighting  works 
is  now  fully  employed,  and  considerable  extensions  are  immediately 
necessary.  It  is  found  that  ample  accommodation  for  additional 
generating  plant  has  been  provided  at  the  works,  and,  owing  to  the 
number  of  applications  now  being  received,  it  was  decided  to  com- 
municate with  l'rof.  Kennedy  as  to  the  extensions  to  be  made. 

OYSTERMOi  iii  (GLAMORGAN). — The  District  Council  is  about  to 
consider  a  project  for  the  lighting  of  the  village  by  electricity 
in  lieu  of  gas,  which  is  obtained  from  a  neighbouring  town,  some 
miles  distant.  The  price  of  gas  is  of  course  high,  a  fact  which 
enhances  the  popularity  of  the  new  scheme.  The  gas  company 
receives  nearly  £300  annually  for  public  lighting  alone. 

Patents  in  Portugal. — A  new  Portuguese  Patent  Law  has  just 
been  passed,  which  reduces  the  cost  of  obtaining  patents  in 
Portugal  to  about  one-half  of  what  the  cost  was  under  the  old  Act. 
The  cost  of  Portuguese  patents  has  hitherto  been  very  heavy. 

Persia. — It  is  stated  that  concessions  have  been  granted  to  an 
American  for  the  introduction  throughout  Persia  of  electricity  for 
various  purposes  outside  telegraphy,  but  that  sufficient  capital  had 
not  been  secured  to  complete  the  enterprise. 

Plymouth. — An  exhaustive  report  by  a  Sub-committee  of  the 
Works  Committee,  which  was  recently  appointed  to  consider  the 
question  of  the  introduction  of  the  electric  light  to  Plymouth,  has 
been  circulaced  this  week.  The  report  states  that  there  is  no 
instance»on  record  in  this  country  of  an  electric  supply  undertaking 
in  the  hands  of  a  municipal  corporation  having  involved  any  charge 
upon  the  rates.  The  Sub-committee  are  unanimously  of  opinion 
that  the  Council  should  themselves  exercise  the  powers  they  have 
obtained.  It  is  recommended  that  the  generating  station  should  be 
erected  on  the  shores  of  the  Cattewater,  where  it  could  be  built 
more  cheaply  than  elsewhere  in  the  borough,  and  plant  and 
machinery,  fuel,  &c.,  could  be  brought  either  by  rail  or  water. 
Here  whatever  steam  could  be  produced  from  the  utilisation  of 
refuse  could  be  employed  in  generating  electric  current.  The 
Works  Committee  recommended  the  adoption  of  this  report,  and 
the  appointment  of  a  sub-committee  to  visit  some  of  the  electric 
stations  in  London  and  the  provinces.  Mr.  Debnam  said  that 
Plymouth,  like  all  other  towns,  would  sooner  or  later  adopt  the 
electric  light.  In  looking  at  the  cost  of  such  an  undertaking 
as  the  electric  light,  they  should  also  look  at  the  probable  return. 
He  had  a  Board  of  Trade  return  which  showed  that  of  the  26 
companies  and  13  corporations  which  supplied  the  electric  light, 
every  one  of  those  undertakings  had  returned  a  profit,  and  a  very 
substantial  profit  too.  In  addition  to  the  value  of  the  improved 
light  which  electricity  would  supply,  it  would  be  for  them  to  con- 
sider whether  the  motive  power  for  their  trams  could  not  be 
supplied  from  the  same  source.  He  hoped  the  Tramway  Com- 
mittee would  look  ahead,  and  see  whether  some  great  improvements 
might  not  be  effected  in  this  direction.  Prof.  Anthony  said  the 
feeling  in  the  town  was  strongly  in  favour  of  the  introduction  of 
the  electric  light  into  the  borough.  It  was  finally  unanimously 
agreed  that  the  matter  be  referred  back  to  the  Committee,  with 
instructions  to  employ  an  expert  and  obtain  information  as  to  the 
best  method  of  proceeding  and  probable  cost. 

Portsmouth. — It  has  been  decided  by  a  Sub-committee  of  the 
Portsmouth  Lunatic  Asylum  Committee  to  recommend  the  substi- 
tution of  the  electric  light  for  gas  at  the  Borough  Asylum 
buildings. 

Queenstuwx.  -At  the  last  meeting  of  the  Town  Commissioners 
a  resolution  was  adopted  informing  the  local  gas  company  that  only 
half  the  number  of  public  lamps  would  be  required  after  Hay  1st 
next.  It  would  appear  that  certain  demands  made  by  the  Commis- 
sioners have  been  rejected  by  the  Company.  Mr.  Hammond's 
report  on  the  question  of  lighting  the  town  by  electricity  is 
expected  shortly,  and  when  this  is  received  an  electric  lighting 
scheme  will,  it  is  stated,  be  formulated. 

The  TELEPHONE  in  Italy. — From  a  letter  received  by  a  cor- 
respondent on  the  subject  of  the  use  of  the  telephone  in  Rome, 
it  would  appear  that  the  telephone  does  not  pay  iu  Italy,  and 
that  the  companies  are  dragging  on  a  feeble  existence  in  the 
hope  of  Government  purchase.  This  must  ultimately  come  about 
in  order  to  get  rid  of  what  is  becoming  a  public  nuisance,  for 
upon  the  first  fall  of  snow  down  come  all  the  wires,  and  the 
companies  are  too  poor  to  provide  the  necessary  funds  for  repairs. 
The  telephone  is  much  discredited  in  Italy.  With  regard  to 
electric  tire  alarms,  it  is  remarked  that  the  stone-built  houses  of 
Italy  seldom  catch  fire,  and  even  if  the  fire  alarm  service  were 
perfect,  the  engines  are  seldom  rtady  when  wanted,  and  generally 
reach  the  spot  when  the  fire  is  out  ;  in  fact,  the  inhabitants 
dread  the  visit  of  the  fireman,  as,  however  slight  a  fire  may  be, 
by  the  time  this  gentleman  has  completed  his  operations  the  hose 
has  effected  ten  times    more    damage  than    a    fairly  considerable 


outbreak  of    tire    could  ever  be  expected   to  produce      It 
also  be  mentioned  that  insurance  rates  are  very  low  in  Italy. 

WORCESTER.  —An  attempt  to  interfere  with  the  Electricity  Com- 
mittee in  its  choice  of  the  stall'  necessary  for  working  the  electric 
lighting  station  was,  at  the  last  meeting  of  the  City  Council,  almost 
unanimously  disapproved,  and  a  number  of  appointments  suggested 
by  the  committee  were  agreed  to. 

Yakmoi  in.  —  Applications  for  300  lamps  have  been  made  during 
the  past  month,  bringing  the  total  number  of  lamps  up  to  3,400  for 
private  customers.  It  is  estimated  that  by  the  end  of  the  year 
0,000  lamps  will  be  connected,  which  will  render  extensions  abso- 
lutely necessary.  The  surveyor  has  been  instructed  to  confer  with 
Mr.  Preece  on  the  subject. 


PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Chartered  Inst. 
Patent  Agents,  of  70,  Chancery-lane,  If7.  C. ,  from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  Specifications  of  Applications  for  Patents  are  not  open  to 
public  inspection  until  after  the  acceptance  of  the  complete  specification. 
The  names  within  parentheses  are  those  of  communicators  of  inventions,  or 
where  complete  specification  accompanies  application  an  asterisk'  is  suffixed. 

March  22,  1895. 
5,984.  H.  J.  Bentley.      Manchester.      Improvements   iu    or   relating   to 
signalling  and  communicating  by  telephony,  and   iu  apparatus 
used  therewith. 

5.998.  R.  W.   Braham.     London.     An   improved  cup-aud-ball  joint  for 

electrically  connecting  and  disconnecting  electric  light  fittings. 

5.999.  J.    Peel.      London.      Improvements   in   the   method   of    and   in 

apparatus  for  electrically  lighting  miners'  safety  and  other  lamps. 
6,000.  J.    Peel.     London.     Improvements   in   the    method    of    and    in 

apparatus  for  electrically  lighting  miners'  safety  lamps. 
6,C04.  \V.  I\  Thompson.     Liverpool.      Improvements  iu  telephones.     (E. 

Kirschke,  Germany.) 

6.006.  P.   F.    C.    B.    Pretzsch.      London.       Improvements    in    electric 

railways. 

6.007.  Siemens  Bros,  and  Co.  (Limited).     London.     Controlling  appa- 

ratus  for   electrically-propelled    railway   trains.      (Siemens   and 
Halske,  Germany.)* 

6,010.  B.   M.    Drake,   J.   M.   Gorham,  and   H.  C.  L.  Holden.      London 
Improved  form  of  magnetic  clutch. 
March  23,  1895. 

6,035.  J.  A.  ROSSITER.     Dublin.     Non-resisting  electric  conductors. 

6,048.  C.  BOLLE.  Manchester.  Improvements  iu  the  manufacture  of 
flexible  sheets  for  electrical  insulation.  (C.  W.  Jefferson,  United 
States.) 

6,075.  W.  J.  Davy.     London.     Improvements  in  electric  switches. 

6,084.  J.  E.  Florea,  V.  TakAcs,  and  E.  Bittikqer.     London.     Improve 
ineuts  in  electrical  railway  signalling  and  apparatus  therefor.* 
March  25,  1895. 

6,114.  F.  \Y.  E.  Jones.  Leamington.  Au  improved  filament  for  incan- 
descent electric  lamps. 

6,127.  R.  J.  Jones.  Liverpool.  Improvements  in  feeding  nailing  and 
other  machines  of  that  class  by  means  of  electricity,  and  in  appa- 
ratus used  in  connection  with  such  machinery.  ■ 

6.163.  \V.  A.  B.  BUCKLASD.   London.  Plate  for  secondary  voltaic  battery." 

6.164.  J.  Schafer  and  P.   Steffers.     London.     Automatic  cut-out  for 

suspended  electrical  conducting  wins. 

6,171.  F.  Stock.  London.  Improvements  iu  multiple  switches  for  use 
with  double  telephonic  leads.* 

6,177.  W.  l>.  Esson.  London.  Improvements  in  alternating-current 
dynamos. 

6,180.  H.  A.  V.  AViim'h.  London.  An  improved  process  for  the  electro- 
plating or  metallisation  of  w I. 

March  26,  1895. 

6,256.  J.  \V.  Gilbert  and  S.  Jevons,  Birmingham.  Improved  construc- 
tion and  arrangement  of  commutators  for  dynamos. 

6,258.  M.  Stein  and  A.  Wolf.    London.    Improvements  in  apparat 
the  electrolytic  decomposition  or  purification  of  liquids. 


SPECIFICATIONS  PUBLISHED. 

Note. — AU  Specifications  can  now  be  obtained  at  the  uniform  price  of 


3d.  each. 


1894. 


4,647.  Bdbrell  and  Fowkbs.     Electric  lighting. 

4,800.  HARRIS.     Semaphore  and  Morse-signal  apparatus. 

4,911.  Moiidey.     Electric  supply  apparatus. 

5,003.  Alduiooe.     Regulating  electric  motors, 

5,375.  Statteh.     Electromotors. 
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COMPANIES'    MEETINGS     AND    REPORTS. 


Willans  and  Robinson  (Limited). 

The  ordinary  general  meeting  of  this  Company  took  place  yesterday 
(Thursday)  at  the  Cannon-street  Hotel,  London,  Mr.  -Mark  Robinson, 
M.lnst.C.'l'..,  presiding. 

The  notice  convening  the  meeting  having  been  read, 

The  CHAIRMAN,  after  alluding  with  regret  to  the  absence  of  the  Sec- 
retary Mr.  C.  S.  Esses  through  a  sudden  and  severe  attack  of  influenza, 
proceeded  to  move  the  adoption  of  the  report  and  accounts.  He  said: 
I  have  to  express  pleasure  at  the  increased  number  of  shareholders  present 
on  this  occasion — no  doubt  the  result  of  the  meeting  being  held  in  London 
instead  of  Thames  Ditton.  The  Directors  on  previous  occasions  have  tried 
to  ascertain  the  feeling  of  the  shareholders  geuerally  on  this  point,  but 
without  success  :  we  think  the  result  of  to-day's  experience  justifies  it.  1 
think  I  can  honestly  congratulate  you  on  the  past  year's  work,  now  com- 
pleted, and  on  the  Company-  prospects  for  the  future  The  year  1894 
brought  us  a  great  increase  of  order-,  and  though  we  can  hardly  expect  to 
repeat  such  an  advance  in  1895,  you  will  be  glad  to  leant  that  the  orders 
from  January  1st  to  the  present  date,  April  10th,  amount  to  8,100 
horse-power  against  about  5,800  between  the  same  dates  in  1894,  so 
that  up  to  the  present  we  are  actually  better  than  last  year  to  the 
extent  of  about  40  per  cent.  I  wish  that  all  the  profit  of  this  increased 
work,  either  for  this  year  or  the  lost,  came  to  us,  but  it  does  not. 
Needless  to  say  we  can  only  keep  pace  with  our  work,  if  we  can  keep  pace 
with  it,  by  getting  much  of  it  done  by  others,  and  of  course  they  do  not 
work  for  us  without  profit.  The  new  works  are  the  great  desideratum, 
and  we  will  deal  with  them  presently.  Dealing  with  points  in  the  report 
as  they  occur,  I  think  you  will  agree  that  depreciation  is  handsomely 
provided  for,  so  that  we  are  not  falling  into  the  mistake  of  overvaluing 
our  assets.  Depreciation,  indeed,  stands  for  more  than  appears, 
for  a  further  considerable  sum  has  been  written  off  stock,  which  appears 
only  as  a  diminution  of  the  gross  profit.  This  formerly  appeared  as  depre- 
ciation, but  the  auditors,  no  doubt  rightly,  preferred  to  deal  with  it 
differently.  Considering  that  we  ate  overtasked  at  Ditton.  and  that  we 
have  much  capital  paid  up  which  cannot  yet  be  utilised,  you  will  probably 
agree  that  earnings  large  enough,  if  divided,  to  pay  nearly  11  per  cent,  on 
1  'linary  shares,  are  an  earnest  of  very  good  things  to  come.  It  is  true 
that  if  we  average  the  two  half-years,  the  first  year  of  the  new 
Company  shows  an  earned  profit  for  the  Ordinary  shareholders  oi 
9J  per  cent.,  but  even  these  figures  are  not  to  be  despised.  But  if,  under 
all  the  circumstances,  you  are  well  o  intent  with  the  earnings,  we  hope  you 
will  be  not  less  content  with  the  dividend— a  steady  7  per  cent.,  as  we 
hope  to  keep  it,  until  we  can  with  complete  safety  do  better.  If  there  is  one 
matter  of  policy  upon  which  the  I  lirectors feel  strongly,  it  is  the  advantage 
— nay,  the  necessity— of  building  up  a  really  substantial  reserve  fund;  and 
if  there  i.-  one  part  of  the  report  in  which  the  Directors  feel  a  real  pride, 
and  on  which  they  expect — because  they  know  they  deserve — your  a]  ipn  ival, 
it  is  that  part  which  shows  how  a  reserve  fund  of  over  £2.*6C0  will  have 
been  created  within  the  first  twelve  months  of  the  new  Company's  business. 
That  fund  the  Directors  hope  rapidly  to  augment,  nor  will  they  be  con- 
-eveu  if  this  be  the  dream  of  a  somewhat  distant  future — until 
the  reserve  fund  at  least  equals  the  valuation  of  the  goodwill.  There  are 
sound  business  reasons  against  writing  down  the  goodwill  :  one  is  that  the 
accounts  show  a  profit  which  amply  justifies  the  figure  it  stands  at,  and 
'  not  yearly  increase  in  value  instead  of  diminishing,  your 
Directors,  at  least,  will  be  grievously  disappointed  in  their  estimate  of  the 
capacity  of  the  business.  But  to  provide  for  its  extinction  by  building  up 
refund— a  real  fund,  it  where,  not    merely  used  in  the 

is  another  matter,  and  tin    i  i  who  will  desire 

.  than  the  Directors.     Gentlemen,  I  hope  that  ourrecom- 
on  "i  a  dividend  at  the  rate  of  7  per  cent,  per  annum  will  equally 
meet     the    views    ,,f     those     who    rightlj     value  efore    ail 

things,    and    of    those    who,    also    rightly,    argue     that    an    industrial 
o    ,    ;>   a    taiiU   high    rate   of   interest.     I   am   glad   to 
equally  with  the  extent  of  the 
1  I  to  publish  the  a 

| 

mkly  told  me.  iviu  ;  two    tringa  to 

I i  ome   back  to  us, 

der.     We  obtain  his 
I  places  1      second 
•  \     Where  will  his  third  order  go !     I  know 
he  third       ler  1 

ace  from      I 
■  is  who  have  I. 

•i-  whose  engine  i  ith  a  prejudii  e 

v.  whii  h   1m  i 
erates  on 

■■I-  ;  'I her.     The  i 

' of  a  Lanca 

' 

I  think  tic 
of  the  engine,  and  oi  the  Company 


intlemen,    gross    profits    do    not,    alone    make    a   dividend:     Mete 
is   another   side    to    tic    account,    which    no   doubt    offers— and 
must    oiler — many    points    for    criticism.     A    gentle;    i  ho   Ci  uld    not 

attend,  kindly  wrote  his  objections,  and  as  they  may  well  be  typo]  of 
the  views  oi  others,  I  will  refer  to  them.  He  considers  the  charges  are 
high  under  stationery,  printing,  law,  and  travelling  &c.  S  -  do  I,  and 
there  are  many  other  charges  besides  these  which  the  Din 
make  a  substantial  impression  upon.  It  they  fail  it  will  not  be  for  want 
of  trying.  Having  given  the  details  of  the  items  in  question,  he  continued: 
There  may  be  many  other  matters  in  the  accounts  upon  which  you 
will  desire  explanation  ;  if  so,  I  will  do  my  best  to  explain  them, 
and  fortunately  the  auditors,  Messrs.  Cooper  Brothers  and  Co.,  are' 
represented.  But,  on  the  whole,  we  feel  that  we  can  put  the 
accounts  in  your  hands  with  confidence  in  your  verdict  upon  them. 
Xow,  gentlemen,  with  regard  to  what  occupies  our  thoughts  so  largely — 
the  Rugby  site — and  the  new  works  to  arise  there.  If  we  were  long  in 
selecting  it,  it  was  because  of  the  thoroughness  of  the  search,  and  we 
believe  we  have  almost  an  ideal  site,  as  regards  central  position,  as  regards 
railway  communication,  and  as  regards  economy  of  production.  It  is  not 
in  a  manufacturing  town,  and  we  had  no  wish  to  go  to  one,  though  we 
desired,  and  have  obtained,  easy  access  to  most  of  the  great  centres.  I" 
adjoins  the  main  line  of  the  Xorth-Western  Railway,  and  buildings  upon  it 
will  be  very  much  in  evidence  to  those  travelling  by  it.  Its  position  is  open 
and  healthy,  and  we  have  land  enough  to  be  able  to  keep  it  so.  It  lies 
over  300ft.  above  sea  level,  and  perhaps  its  only  fault  is  that  it  is  not  very 
Hat.  It  is  a  curious  tact  that,  in  the  course  of  i  yi  u  -  search  through  the 
Midlands,  it  is  doubtful  if  we  found  one  single  site,  of  adequate  size,  which, 
if  really  flat,  was  not  also  subjected  to  floods.  We  fear  no  floods  at  Rugby, 
and  the  necessary  levelling  will  not  cost  a  great  deal.  We  have 
prepared  plans  for  the  immediate  erection  of  a  machine  shop  and  erecting 
shop,  approximately  equal  in  capacity  to  those  at  Thames  Ditton, 
and  of  a  foundry  of  considerable  size,  large  enough  to  make  us 
independent  of  outside  purchases  of  eastings.  The  plans  haveabeen  pre- 
pared for  other  shops  besides  these,  but  we  leave  it  for  circumstances  to 
decide  when  these  shall  be  commenced.  At  our  uext  meeting  we  hope 
both  to  show  plans  and  also  to  report  that  the  works  are  far  on  towards 
completion,  and  towards  helping  the  congested  works  at  Thames  Ditton. 
Gentlemen,  I  thank  you  sincerely  for  the  attention  with  which  you  have 
listened  to  our  statement,  and  I  now  beg  to  move  the  adoption  of  the 
report  and  accounts. 

Mr.  G.  B.  CLIFTON  (a  shareholder)  seconded  the  motion. 

A  brief  discussion  followed. 

The  CHAIRMAN,  in  reply,  said    he  supposed   that    the   Com] 
''centre  of  gravity''  would  ultimately  be  Rugby,  hut  what  would  happen 
then  he  thought  it  would  be  advantageous  not  to  discuss.     He  thought 
they  had  amply  provided    for  insurance.      He   believed    that   when    the 
balance  of  the  authorised  issue  of  shares  was  made — and  they  would  be 
offered  later  in  the  season  to  the  existing  shareholders — they  would  get  a 
quotation   on   the  Stock  Exchange.     There  had  been  a  few  trans! 
shares,  mostly  at  par.     As  regarded  the  new  work,  he  thought   the;, 
to  get  the  tools  round  about  Christinas  ;  that,  too,  was  the  earnest 
of  the  works  manager.     They  took  their  patents  at  a  very  small  ai 
and  the  question  of  their  expiration  was  not  one  which  practically  a 
the  prosperity  of  the  Company.     He  might  have  mentioned  before  that 
their  debenture  debt,  which  fell  due  at  the  end   of  last   mouth,  was  paid 
off  ;  but  they   had  decided   to  keep  alive   the  system  of  debentures  they 
offered  to  their  workmen,   who  received  5   per  cent,   on   them,   and,   by 
arrangement,    additional    interest,  raising  it   to   what     the    shareholders 
received.     The  arrangement  only  applied  while  the  holder  rem  lined  in  the 
Company's   service.     He    then    put   the   motion,    and    that    was   carried 
unanimously. 

Resolutions   were   afterwards   passed    declaring   the  dividends   recom- 
mended   on   the   Preference    and    Ordinary    shares.    ;llld  re-elect  i 
auditors. 

Mr.    D.    STOCK  proposed  a  cordial  vote  of  thanks  to  the  Chairn 
Directors   for   their  conduct  of   the  business   during   the  pa--   year.      He 
thought  their  report  was  perfectly  satisfactory. 

Mr.  YOUNG  seconded  the  motion,  which  was  unanim  iusIj     irried. 

The  CHAIRMAN  briefly  acknowleged  the  vote  eedingi 

then  terminated. 


Southampton  Electric  Light  and  Power  Company 
(Limited). 

The  annual  meeting  of  this  Company  wa  ithamptou  on 

ill  i.,i  n 

The   CIIAIKMW    (Mr,    Harper)    said    hi  he   Directors' 

howed     that     they     were    now    on    tic    waj    to    dividi      I 

Phi  reported    at   the    last    meeting   had    been  more 

liin    maintained,  and  the   Dire  ended  a  dividend  of  o  per 

cent  "u    the    I  i     and   '2h  on   the  Ordinary  shares,     The 

year  was  started  with  a  debit  balance  of  £184,  but   that  lie 

I  after  allowing  fot  depreciation  thej  had  1 u  able  to  :.\  the  divi- 
dend announced.  They  only  wanted  to  make  the  Coi  The 
cost  ol   production  ol  electric  current  at  theii    tation  was  below  tl 

ompanies  bavin  >  would  have  to  apply 

i    hareholdei    to  plai  e  I  hen  ,  onfiden  e  in  them,    ind  | 
finish  the  work  thej  had  begun.   The}  were liderit  !  further 

land   and    laying   down   further  plant    with    B  B  output, 

and  at  the    aiue  time,  r  luce  theco.i. 

The  re]  hat  a 

31st     last,    and.    aftet  ;      '  I  100  for 

1. 1      pa]  ne    mie, e  I  on   lo  ind  debenture 

he  lo  I  last   year  (flj  .  •    with. 

Tie   hue.  I..,    recommend  a  dividend  of  6 per  cent,  per  annum  on  tho 
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Preference  shares,  and  of  2J  per  cent,  on  ilie  Ordinary  shares,  al 
£102,  leaving  £36  to  be  carried  forward.     The  Directors  have  applied  for 
a  Provisional  Order,  which  they  state  is  now  practically  secured. 
The  report  waa  adopted. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 

[/»  addition  to  the  information  given  under  this  heading,  detailed  par- 
titulars  of  many  of  the  Companies  whose  returns  appear  below  uritt 
be  found  in  "  The  Electrician  "  Electrical  Trades'  Director!  and 
Handbook,  1895,  pagi  o.  etc.] 


FENN  AND  CO.    LIMITED  .  1.  with  a 

of  £3,000,  in  £1  shares,  to  carry  on  the  business  of  manufacturers 
of  and  dealers  in  machinery,  mechanical  and  scientific  appliances  and 
apparatus,  at  136,  Borough  High-street,  London,  S.K. 

JOY'S  PATENTS  (LIMITED).— This  Companj  was  registered  on  March 
25th" with  a  capital  of  £15.000,  iu  £5  shares,  to  acquire  the  patent  rights  of 
David  Joy,  engineer,  of  17,  Victoria-street,  Westminster,  for  an  improved 
valve  gear,  and  to  carry  on  the  business  of  engineers  and  valve  gear 
manufacturers. 

LOIDIS  ENGINEERING  SYNDICATE  LIMITED).— This  Company  was 
registered  on  March  25th  with  a  capital  of  £2,000,  in  £5  shares,  to  euter 
into  and  carry  iuto  effect  an  agreement  to  be  made  with  Christopher  W. 
Jones  and  George  Watson,  engineers,  of  Leeds,  for  the  purchase  of  certain 
provisionally  protected  inventions  relating  to  improvements  in  apparatus 
for  exhausting,  propelling,  or  inducing  currents  in  air  or  other  fluids,  and 
to  carry  on  the  business  of  mechanical  engineers,  machine  tool  makers, 
boiler  makers.  &c. 

PURE  CARBON  COMPANY  (LIMITED).— This  Company  was  registered  ou 
April  8th,  with  a  capital  of  £12X00,  in  £1  shares,  to  adopt  an  agreement 
made  between  Alfred  T.  Hooper  and  Tribe,  Clarke,  Painter  and  Co.  (for  the 
Company)  to  acquire  the  patent  rights  specified  in  the  said  agreement. 

TELAUTOGRAPH  COMPANY  ,  LIMITED  I  —This  Company  was  registered 
on  April  5th,  with  a  capital  af  £42,0C0,  divided  into  26,000  Ordinary  and 
15,000  Preference  share-  of  t'l  each,  to  acquire  the  patents  of  Prof.  Elisha 
Gray  and  others,  relating  to  writing  telegraphs,  or  which  can  be  used  in 
connection  therewith,  and  all  improvements  in  such  inventions  ;  to 
carry  into  effect  an  agreement  between  the  Gray  European  Telautograph 
Company  and  this  Company  to  establish,  work,  manage,  control,  and 
regulate  telautograph  exchanges,  and  works  for  the  supply  of  electric  light, 
heat  and  motive  power  ;  to  transmit,  and  facilitate  the  transmission  of 
telautographic,  telephonic,  and  telegraphic  communications  and  messages  ; 
to  undertake  the  lighting  of  towns,  streets,  buildings,  and  other  places,  and 
to  carry  on  the  business  of  a  telautograph,  telephone,  telegraph,  and 
electric  light,  heat  and  power  supply  company  in  all  or  any  of  its  branches. 
The  signatories  to  the  Memorandum  of  Association  include  the  names  of 
F.  W.  Gushing  and  L.  O.  McFherson,  electrical  engineers.  The  first 
Directors  are  to  be  appointed  by  the  subscribers. 

WANDSWORTH  CHEMICAL  WORKS  (LIMITED).— This  Company  was 
registered  on  April  1st,  with  a  capital  of  £10,000,  in  £1  shares,  to  enter 
into  an  agreement  with  the  Wandsworth  Chemical  Works  (Limited)  and 
the  liquidator  thereof,  for  the  acquisition  of  the  business. 


AKESTER  ELECTRIC  SYNDICATE  (LIMITED).— A  special  resolution  was 
passed  i  in  March  28th  for  the  voluntary  liquidation  on  account  of  liabili- 
ties, and  J.  Durie  Pattullo  has  been  appointed  liquidator. 

ANDERS  TELEPHONE  COMPANY  [LIMITED).— The  annual  return  of 
this  Company,  made  up  to  February  28th,  has  been  filed.  The  nominal 
capital  is  £10,000,  in  £1  shares  :  3,607  of  these  have  been  taken  up  and 
3,000  have  been  issued  as  fully  paid.  The  full  amount  has  been  called 
and  paid  on  the  remainder.     During  the  year  the  vendor  has  sold  his  750 


ANGLO  AMERICAN  TELEGRAPH  COMPANY  (LIMITED).— The  annual 
return,  made  up  to  February  8th,  has  been  filed.  The  capital  consists  of 
£7,000,000  stock,  all  of  which  has  been  paid  up  in  full. 

BARNET  AND  DISTRICT  ELECTRIC  SUPPLY  COMPANY  LIMITED).— The 
annual  return  of  this  Company,  made  up  to  January  10th,  was  filed  on 
April  3rd.  The  nominal  capital  is  £5,000,  divided  into  490  Ordinary 
shares  of  £10  each,  ami  100  Founders'  shares  of  £1.  80  Ordinary  and 
all  the  Founders'  have  been  taken  up,  the  latter  being  issued  as  fully  paid. 
The  full  amount  has  been  called  on  60  Ordinary,  and  £5  per  share  on  the 
remainder. 

BERNSTEIN  ELECTRIC  LAMP  COMPANY  (LIMITED).— The  annual 
return  of  this  Company,  made  up  to  December  31st,  was  filed  April  5th. 
Out  of  a  nominal  capital  of  £100,000,  in  £10  shares,  2,814  have  been  taken 
up,  and  the  full  amount  called  and  paid.  Alexander  Bernstein,  electrician, 
of  Mulilenkamp,  Hamburg,  holds  1,531 

BIRMINGHAM  ELECTRIC  SUPPLY  COMPANY  (LIMITED).— The  annual 
return  of  this  Company,  made  up  to  March  21st,  has  been  filed.  The 
whole  nominal  capital  of  £100,000,  in  £5  shares,  has  been  taken  up,  and 
the  full  amount  has  been  called  on  10,000  shares,  and  £3  per  share  on  the 
remainder. 

)    BRITISH  ELECTRIC  TRAMWAYS  AND  GENERAL  SYNDICATE  (LIMITED*. 
As  this  undertaking  has  not  filed  any  returu  since  July  31, 1893,  the  usual 


notice  for  removing  its  name  off  the  Register  of  J 

■i  rel urned  to  tl  G  »ne  away." 

CAMBRIDGE    ELECTRIC   SUPPLY   COMPANY   (LIMITED).— The 
,  made  up  to   M  in  h  15th,  bae  been  Sled, 
a  nominal  capita]  of  L'50.000,  in  L'10  shares,  4,039  have  been  taken 
allotted.     £8  per    '  called  up,  and  £32,256 

DOVER  ELECTRICITY  SUPPLY  COMPANY  (LIMITED).— The  statutory 
return  of  this  Company,  made  up  to  March  1,  1894,  was  filed  on  April  4, 
1895.    The  nominal  capital  is  £50,000,  in  £5  shares,  of  which  2,444  have 

been  taken  up.     A  call  of  t'l  per  share  has  I a  rum!.-,  resulting  in  the 

f  £1,432,  leaving  £1,012  in  arrears. 

NORTHAMPTON  ELECTRIC  LIGHT  AND  POWER  COMPANY  (LIMITED).  - 
The  annual   return  of  made  up  to  March  14th.  has  Keen 

filed.     The  Company  has   a  capital   of  £50,000.  which  is  divided  into  10 
"A  "and  49.990  "B"  shares  oi  Bleach.     Of  these  all  the  "  \."  10,000 
"  B  "  i  (rdinary,  and  3,200  "  li "  Preference  shares  have  been  taken  i 
■  Hi  all  the  "  B  "  -hare-  the  full  amounf  has  been  called  and  paid. 
Iu    as  yei  been  called  on  the  "A'    shares. 

WEYMERSCH  ELECTRIC  BATTERY  COMPANY  (LIMITED).— The  annual 
return  of   this  Company,   made  up  to    December  14th   last,   was   tiled  on 
March  20th.     The  whole  nominal  capital  of  £20,000,  in  Bhai 
has  been  taken  up,  and  of  these  3,000  shares  have  been  issued  as  fully  paid. 
The  full  amount  has  been  called  and  paid  on  the  remaining  1,000  shares. 

WREXHAM  AND  DISTRICT  ELECTRIC  SUPPLY  COMPANY    LIMITED).— 
The  annual  returu  of  this  Company,  made  up  to  February  16th,  1 
filed.     115 shares  have  been  subscribed  for  and  allotted  out  of  a  nominal 
capital  of  £20.000.  in  £5  shares.     Ou  each  of  these  the  full  amount  has 
been  called,  resulting  in  the  payment  of  £257,  and  £318  in  arrears. 


CITY    NOTES. 


ANGLO  AMERICAN  TELEGRAPH  COMPANY  LIMITED).— The  Directors 
of  this  Company  have  resolved,  after  placing  £6,000  to  the  credit  of  the 
renewal  fund,  to  declare  an  interim  dividend  for  the  quarter  ended  March 
31st  of  10s.  per  cent,  on  the  Ordinary  stock,  and  £1  per  cent,  on  the  Pre- 
ferred stock,  less  income  tax,  payable  on  May  1st,  The  dividend  for  the 
corresponding  period  of  1894  was  9s.  and  18s.  respectively. 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  (LIMITEDI— The 
traffic  receipts  of  this  Company  for  the  week  ended  April  7  were  £935,  as 
against  £852  in  the  corresponding  period  of  1894,  being  an  increase  of 
£83.  The  total  receipts  tor  the  half-year  amount  to  £13.583.  against 
£12,887  in  the  corresponding  period  of  1894,  an  increase  of  £696. 

GREAT  NORTHERN  TELEGRAPH  COMPANY.— The  nett  receipts  of  this 
Company  during  1894,  including  the  balance  brought  forward  from  1893, 
amount  to  £307,476.  8s.  9d.  Deducting  £47,527. 15s.  6d.  towards  interest 
on  and  amortisation  of  debentures,  and  interim  dividends  (already  paid) 
£75,000,  the  Board  propose  to  distribute  the  balance  as  follows  :— Extra 
dividend  (making  the  total  dividend  for  the  year  about  8'60  per  cent.*, 
£54,166.  13s.  4d.  ;  reserve  and  renewal  fund,  £83,333.  6s.  8d.  :  pension 
fund  of  the  staff,  £2.777.  15s.  7d.  ;  directors'  remuneration,  £1,500.  A 
balance  of  £43,170.  17s.  8d.  is  carried  forward  to  next  account. 

INDO-EUROPEAN  TELEGRAPH  COMPANY  (LIMITED).— The  Directors 
of  this  Company  have,  after  adding  £10,000  to  the  reserve  fund,  determined, 
subject  to  audit,  to  recommend  the  payment  of  a  dividend  for  the  six 
months  ended  December  31st  last  af  17s.  6d.  per  share,  making,  with  the 
interim  dividend  already  paid,  6  per  cent.,  and  a  bonus  of  20s.  per  share, 
both  free  of  income  tax,  making  in  all  10  per  cent.,  for  the  year.  The 
dividend  and  bonus  will  be  payable  on  and  after  May  1-t. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  7th  inst.  amounted  to  £1,024.  The 
amount  for  the  corresponding  week  last  year  was  £691. 

ORIENTAL  TELEPHONE  AND  ELECTRIC  COMPANY  (LIMITED).— The 
Directors  of  this  Company  have  resolved  to  recommend,  subject  to  audit, 
a  dividend  at  the  rate  of  4J  per  cent,  per  annum,  free  of  income  tax,  for 
the  period  from  the  date  of  the  reconstruction  of  the  Company  .March  12, 
1894)  to  December  31st  last. 

RICHMOND  (SURREY)  ELECTRIC  LIGHT  AND  POWER  COMPANY.— At 
a  meeting  of  shareholders  of  this  Company,  held  on  Tuesday,  the  following 
gentlemen  were  elected  Directors: — Mr.  F.  W.  Reynolds  (Director  of  the 
City  of  London  Electric  Lighting  Company),  chairman;  Mr.  W.  i '.  Braith- 
wai'te  (Director  of  the  County  of  London  and  Brush  Provincial  I 
Lighting  Company),  and  Chevalier  Soares.  At  a  subsequent  meeting  of  the 
Directors,  Mr.  A.J.  Lawsou  was  appointed  engineer  ami  manager,  and  Mr. 
G.  A.  Luke,  secretory  pro  tun.  Mr.  Percy  W.  Northey  remains  resident 
engiueer. 

STOCK  EXCHANGE  NOTICES— The  Stock  Exchange  Committee  ap- 
pointed Tuesday  last  a  special  settling  day  in  the  further  issue  of  8,000 
Ordinary  shares  of  £5  each  (£2  paid;  of  the  Wi  min  Electric  Supply 
Corporation  (Limited),  and  ordered  the  same  to  be  quoted  in  the  Official 
List. 

SUBMARINE  CABLES  TRUST.— Notii  e  i  given  that  on  and  after 
April  16th  the  sum  of  £1.  15s.,  on  account  of  this  Company's  coupon  due 
April  15th,  will  be  paid  by  Mes  r  .  Glyn,  Mills  and  Co.,  of  67,  Lombard-street, 
London,  E.C.,  the  coupons  to  be  left  four  clear  days  for  examination. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— The 
traffic  receipts  of  this  Company  for  the  weekended  April  5,  1895,  after 
deducting  17  per  cent,  of  the  gross  receipts  payable  to  the  Loudon  Platino* 
Brazilian  Telegraph  Company  (Limited),  were  £3,116. 
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COMPANIES'        SHARE         LIST. 


£1,012,880 

£2,993,560 

£2,993,560 

£184,500 

130,000 

£76,000 

10,000,000 

16,000 

6,000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70,000 

£1,297,837 

£102,100 

250,000 

£320,1X10 

£62,700 

£95,100 

£300,000 

£200,000 

180,227 

180,042 

150,000 

£190,000 

17,000 

37,548 

£100,000 

£100,000 

11,839 

3,381 

15,609 

£249,900 

30,000 

£150,000 

88,321 

34,563 

4,669 

£S0,000 

64,242 

33,129 

33,129 

£171,900 

£214,800 

$1,211,000 

£166,900 


44,000 
224,850 
171,504 
484,697 

15,000 

15,000 

119,234 

1, ,'-""' 

5S.000 
£146,733 


40,000 

40,000 

£l(ii),ooi) 

1:p,'. 

£:a  i,i  iiiii 
£57,400 
8,322 
15,000 
10,000 
45,000 
111,000 
49,900 

£]  ill, 

6,452 
l'.l/MJ 
20,000 
69,900 


90,000 

DM, Hi  III 

£125,000 
20.0110 
12,189 

120,000 
12,845 
111, IT, 

'. «l 

60,000 

£200,000 

16,993 

16,000 

20,000 

37,350 

£160,000 

37, HI 

*  1  ,'•■'-. 

£88,870 

£30,000 


£080,000 

7.000 

£67,180 

87,600 

6,296 

l  "I,,  i  ii  ii  i 


Stock 
Stock 
Stock 
100 
£10 
£100 
8100 


£10 
Stock 
£10 


14/0 
28  0 
6/0 


8/0 
10% 
1/8 
10% 

2/0 


5, 
12,6 
6/0 


4/0 
25/0 
6/0 


10/0 
2fd. 


2/6 
3j% 
1/0 
f>7. 


1/6 
6% 

»»% 

■Ml 


TELECRAPHS. 
Anglo-American    *•- 

Do.      Preferred 

Do.       Deferred    

African  Direct  Teleg.  4%  Deb.  (Reg.  &  Bearer). . . 
Brazilian  Submarine  ■■    x' 

Do.      5  per  Cent.  Binds  (2nd  Series,  1906)  ... 

Commercial  Cable  Capital  Stock    

Cuba  Submarine   

Do.      Preference  10  per  Cent 

Direct  Spanish  (fully  paid)  

Do.      Preference  10  per  Cent 

Do.      4 J  %  Debentures  of  £50  each 

Direct  United  States  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock     . . . 

Do.      5  per  Cent.  Debentuies,  1899 

Eastern  Extension  

Do.      4  per  Cent.  Debenture  Stock 

Do.  5  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900. . . 
Eastern  and  S.  African  5  p.  Cent.  Mor.  Deb. ,  1900 
'      Do.      4%  mortgage  Debentures,  1909  (regd.)  . 

1      Do.      4%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1SS3  issue 

Indo-European 

London  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

Pacific  European  Tel.4%  Guar.  Debs.  "Red"  1942 

Reuters  

Submarine  Cables  Trust  6  per  Cent 

West  African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

'      Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      5  per  Cent.  Deferred 

1      Do.      6  per  Cent.  Debs.,  Series  "A"  1910    ... 

*      Do.      6%  Mort.  Debs.,  Series  "B"  1910 

'Western  Union  7%  1st  Mort.  (Building)  Bonds  . . . 
1      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid) 

Consolidated  Telephone  Const.  *  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid)  — 
National     — -     —  ■■ 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      6:;  Cumulative  2nd  Pref.  (fully  paid). 

Do.      6%  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4J%  (red.)  

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red.). . . 


Previous 

Week's  Price, 

Apr.  3. 


ELECTRICITY  SUPPLY  COMPANIES. 

City  of  London  Electric  Lighting  (fully  paid)    

Do.      6%  Cumulative  Pref.  (fully  paid) 

Do.      5%  Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain    

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      6  per  Cent.  Debentures,  1900 

House-to-House  Electric  .-. 

Kensington  &  Knightabridge  El.  Light  (fully  paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

Liverpool  Electric  Supply  (fully  paid)  — 

London  Electric  Supply .. 

Metropolitan  Electric  Supply  (fully  paid)  

'      Do.      44  ;,  Debs 

Nutting  Hill  Blectric      

St.  James  and  Fall  Mall    

Do.       7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)   


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 
Bra  ii  Eli    trlcal  Engineering 

Do.      6  per  Cent.  Pref.  Non-Cumulative  

i      Do.      41  per  Cent.  Debentures 

Crompton  and  Co.,  7  per  Cent.  Cumulative  Pref. 

Edison  and  Swan  United  

Electric  and  General  Invest.  Ordinary  (£1  paid)  . 
Electric  Construction 

Do.      7  per  Cent.  Cumulative    Pref 

Kllll"!  1' upper    I'el'Millllie  _        _ 

Kim  lei   Waling  CaWes  (fully  paid)     

India  Rubber,  (lutta  Pcrelia,  to.,  Works   

'      Do.      4j  per  Cent.  Debentures,  1896  

International  Okonlte  ordinary 

Do.      8  per  Cent.  Preference 

Main  lit     Li    telle 'II  Swan  "  A  "  (£1  6s.  paid) 

Telegraph  Construction  and  Malntenanoe 

Do.      6  per  Cent.  Bonds 

Woodhouse  and  Rawson  Ordinary  (£3  15s.  paid). 

Do.      Preference  (fully  paid) 

w    I     Henley  »  Telegraph  W. .rks  Ordinary 

Hi.,  Preference 


RAILWAYS  ANO  TRAMWAYS. 


City  and  Smith  London  Hallway. 

Do.    ;•     Pi  M"  I"  ii  Pi 

Do.    4    Perpetual  iiei.uniure 
Liverpool  Overhead  Railway 


Do 


l'|e(e 


Do.       47    llelielll  11 


12J 


164 

171 


17}        171 


16| 
21* 


I 
10J 


I, 

"1 


6}  6} 


ft 
ft 
5J 
15J 
141 
65 


Price 

Tuesday, 

Apr.  9. 


101       101 


7S1 


121 


103%      100% 
61  9 


Rate  per 

Cent. 
Yielded. 


Dividend  Due. 


1 
181 


ft 

A 

5* 
1SJ 

Hi 


1} 


101 
6i 

4 


H 

64 
164 
161 

61 


10J 

11- 
71 

n 

31 


4  9  6 
4  12  1 
6  14     4 

3  16    2 

4  S  11 

5  0  0 
4     4  11 

6  0  0 
3  18    9 


4     0    8 

3  3     6 

4  14  7 
4  14  7 
3  13    9 

3  10  10 

4  8  11 
3  11     3 

3  16     7 

4  13  6 
4  12     7 


4  15 
4  16 
lib 


6     6 
6     0 

4  11 

5  4 


5  15 
5  19 
5  17 


4  10  11 
3  12  9 
3  17    5 


5    9  11 

1  15  S 
3  IS  S 
3  13    C 

3  17'   9 


Jan.,  Apr  ,  July,  Oct 


January  and  July 
Mar., June, Oct., Dec. 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October  - 


Jan.,  Apr.,  July,  Oct. 


May  and  November 
February  &  August 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July    . 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  and  October  _ 

January  and  July  . 
March  &  September 
January  and  July  . 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
March  &  September 


May  and  November 
Yearly    ____ 
June  and  December 


January  and  July  _ 


June  and  December 


January  and  July  _ 


June  and  December 


March  A  September 
January  and  July  _ 


February  &  August 
March  A  September 


December  and  June 


March  and  July ..._ 
January  and  July   - 


May  and  November 
May  and  November 


Business  Done 
During  Week 
Ending  Ai-r.  9. 


8  10    3    i  January  and  July 


79J 

4 


164 
17ft 
1261 

171 

1253 


10ft 

icj 


1224 


lit 


6J 
12} 


16ft 
124J 
171 


1ft: 
lift 


S3 

1054 


m 

la,:. 


103 
1184 


22a 


22i 


Id  calculating  the  yield  on  thii  teourlty,  allowance  bju  been  made  for  acorued  Interest,  but  not  lor  redemptlou. 
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NOTES. 


Colonel  Yorke,  in  his  report  on  the  recent  accident  at 
Wood  Green,  which  was  caused  by  the  fracture  of  a  defective 
axle,  describes  the  time-honoured  tapping  test  as  "  inadequate." 
"  What  seems  to  be  required,"  he  says,  "  is  some  test,  possibly 
by  means  of  electricity,  magnetism,  or  sound,  by  which  it  can 
be  ascertained  whether  an  axle  is  structurally  perfect  through- 
out." If  the  Board  of  Trade  requires  something  scientific,  it 
cannot  do  better  than  convert  Captain  de  Place's  "  schiseo- 
phone "  into  a  practical  instrument.  Even  in  its  original 
crude  form  (see  The  Electrician,  Vol.  XXV.,  p.  386)  it  erred 
on  the  right  side — that  is  to  say,  it  impugned  the  soundness 
of  apparently  sound  bars,  but  it  did  not  allow  a  single  con- 
cealed flaw  to  pass.  A  short  account  of  some  tests  of  the 
"  schiseophone,"  carried  out  under  the  auspices  of  the  South- 
Eastern  Railway  Company,  will  be  found  on  page  320  of 
Vol.  XXVI. 


Judging  by  the  remarks  of  Mr.  J.  W.  Lieb  during  the  recent 
discussion  on  Mr.  Ward  Leonard's  Paper  at  the  American 
Institute  of  Electrical  Engineers,  it  is  not  all  American 
electric  supply  stations  which  enjoy  the  delightfully  high  load 
factors  which  English  engineers  have  so  often  been  called  upon 
to  envy.  We  have  many  times  been  told  that  in  some  places 
in  America  the  load  factor  attains  or  even  exceeds  50  per  cent. 
If  this  desirable  result  is  to  be  achieved  anywhere  it  ought, 
one  would  imagine,  to  be  in  New  York.  Yet  Mr.  Lieb  tells 
us  that  the  load  factor  of  the  combined  stations  of  the  Edison 
Electric  Illuminating  Company  of  New  York  on  the  one  day 
of  last  year  in  which  the  output  was  greatest — December 
10th — did  not  exceed  34§  per  cent.  Curiously  enough,  the 
load  factor  of  the  district  where  there  is  a  large  motor  load 
was  less  than  that  of  the  district  where  few  motors  are  used. 
Buildings  where  motors  are  used  shut  up  early  in  the  evening, 
and  do  not  want  lamps  at  night.  The  combined  stations 
referred  to  do  not,  we  believe,  by  any  means  represent  the 
whole  of  the  electric  light  business  of  New  York,  but  they 
represent  by  far  the  larger  part  of  it.  Besides  supplying  some 
23o,000 16-c.p.  glow  lamps  and  about  3,000  arcs,  these  stations 
have  an  aggregate  motor  load  of  7,600  h.p.  Their  com- 
bined output  on  the  day  already  mentioned  was  about  60,600 
units.  That  of  the  London  stations  on  a  date  nine  days  later 
was  96,240  units  ;  their  equivalent  16-c.p.  lamp  connection 
being  about  160,000,  that  is  to  say,  100  per  cent,  more  than 


the  glow  lamp  connection  of  the  New  York  Edison  stations. 
Now  the  London  stations,  it  must  be  remembered,  have  a- 
motor  and  arc-light  connection,  which,  by  comparison  with 
that  of  the  New  York  Edison  stations,  is  practically  a  negli- 
gible quantity.  Yet  the  load  factor  of  the  combined  London 
stations  on  that  date,  December  19th,  has  been  estimated  by 
Mr.  Crompton,  in  his  recent  Presidential  address  before  the 
Institution  of  Electrical  Engineers,  at  33  per  cent.  The 
difference  of  the  daily  load  factors  is  thus  only  a  trifling  one. 
But  it  is  not  unreasonable  to  expect  that  when  the  annual 
load  factors,  instead  of  two  winter-day  load  factors,  come  to  be 
compared,  our  London  stations  will  be  found,  from  this  point 
of  view,  to  be  considerably  behind  those  of  New  York  owing 
to  the  steadiness  of  the  New  York  motor  demand  during 
the  summer. 

Besides  Mr.  Leonard,  there  was  last  year  yet  another  "  chiel 
amang  us  takin'  notes."  M.  Guido  Semenza,  whose  lively critiqut 
of  English  men  and  manners  from  the  engineering  point  of  view 
will  be  found  in  another  column,  does  not,  it  would  appear 
at  first  sight,  think  so  highly  of  us  as  did  Mr.  Ward  Leonard. 
M.  Semenza,  however,  lets  off  most  of  his  fireworks  in  his 
first  paragraph.  After  politely  informing  us  that  there  is  in 
England  "  Little  novelty,  no  dash,  no  tendency  which  indicates 
impending  progress,"  he  pours  oil  upon  the  troubled  waters  of 
our  patriotism  by  the  inspiriting  assurance  that  nevertheless 
"  a  visit  to  English  workshops  and  plants  presents  many 
points  of  interest,"  and  that  if  we  err  we  do  so  with  some- 
thing approximating  a  reason — "it  is  rarely  out  of  mere- 
obstinacy."  Indeed,  the  only  heresies  of  which  we  are  per- 
sistently accused  are  such  as  all  English  electrical  engineers 
will  readily  plead  guilty  to,  to  wit,  a  dogged  determination  to 
maintain  the  supply  at  all  costs  and  a  preference  for  safety 
and  solidity,  even  if  in  the  attainment  of  these  desiderata  we 
"  suffocate  the  electrical  requirements."  M.  Semenza  has  a 
Baron  Munchausen  tale  to  tell  as  to  the  customary  way  in  which 
a  broken-down  Willans  engine  is  set  on  its  legs  again,  and  both 
his  description  of  a  journey  on  a  certain  underground  electric 
railway  as  "  a  succession  of  jolts  from  one  end  of  the  line  to- 
the  other,"  and  his  designation  of  our  attitude  towards 
polyphase  currents  as  that  of  ordinary  men  towards  "  dirigible 
balloons,"  should  be  forgiven  for  their  wit — and  accuracy. 
M.  Semenza  regrets  that  he  did  not  visit  London  when  its 
electrical  men  of  light  and  leading  were  visible.  So  do  we, 
since  the  public  stock  of  harmless  pleasure  has  certainly 
thereby  been  impoverished. 
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In  another  column  will  be  found  the  full  text  of  a  Bill 
now  before  Parliament  relating  to  the  granting  of  certificates 
to  men  placed  in  charge  of  steam  engines  and  boilers.  It  is 
a  Bill  which,  if  passed,  may  prove  of  some  moment  to  the 
electric  lighting  industry,  and  it  is  in  any  case  a  characteristic 
sample  of  latter-day  legislation.  The  Engineer,  which  pub- 
lished the  text  of  the  Bill  in  its  issue  of  April  5th,  and 
makes  a  lengthy  comment  on  it  in  its  last  issue,  scents  trade 
unionism  beneath  every  clause.  For  our  own  part,  we  are 
disinclined  to  believe  in  this  piece  of  Machiavelianism. 
Surely  the  fact  that  we  are  living  in  the  midst  of  an  age  of 
examinations,  certifications,  and  general  government  by 
Board  of  Trade,  is  a  sufficiently  obvious  reason  for  this 
■  latest  legislative  birth  of  time. 

At  first  thought  there  might  not  seem  to  be  any  close 
similarity  between  the  working  conditions  of  an  electric  supply 
station  boiler  and  those  of  a  boiler  in  a  man-of-war.  Closer 
inspection,  however,  will  show  that  the  conditions  are  almost 
identical.  In  both  cases  the  boilers  are  required  to  stand 
heavy  forcing,  and  to  be  capable  of  getting  up  steam  at  short 
notice  ;  and  in  both  cases,  although  economy  is  of  importance, 
it  must  be  considered  in  conjunction  with  durability  and 
quickness  and  ease  of  repairs.  Thus  naval  and  electrical 
engineers  ought  to  be  able  to  teach  one  another  something  in 
this  matter.  The  former,  who  appear  not  to  be  altogether 
satisfied  with  the  return  tube  type  of  boiler,  may  find  useful 
instruction  in  the  behaviour  of  water-tube  boilers  in  many  of 
our  electric  supply  stations.  And  the  latter  should  watch  the 
outcome  of  the  recent  action  of  the  Admiralty  in  adopting  the 
Belleville  water-tube  boilers  for  the  two  new  "  monster" 
cruisers,  H.M.S.  "  Powerful  "  and  "  Terrible,"  and  for  other 
vessels  of  the  new  naval  programme. 


Although  differing  in  many  respects  from  the  familiar 
Babcock-Wilcox  boiler,  the  Belleville  steam  generator  is  more 
akin  to  it  than  the  types  of  water-tube  boilers  which  have  thus 
far  been  wsed  in  the  Navy,  for  torpedo  boats,  and  other  small 
craft.  The  main  difference  between  the  two  is  that  in  the 
Belleville  boiler  the  water  circulation  is  carried  in  a  zigzag 
path  through  several  inclined  longitudinal  tubes,  connected  by 
headers  or  boxes,  whereas  in  the  Babcock  boiler  the  course  of 
the  water  traverses  the  tubes  only  once.  As  a  land  boiler 
the  Belleville  type  lias  been  largely  used  in  France,  where  the 
experiences  of  its  use  have  been  very  like  our  own  with  the 
Babcock  boiler.  We  may  expect,  then,  to  receive  a  valuable 
lesson  when  H.M.S.  "  Powerful  "  and  "  Terrible  "  have  been 
put  through  their  paces. 


The  short  account  of  their  researches,  by  Messrs.  Campbell 
aid   Lovell,  "ii    the  all  ;ed   tnagnetii    fal  igui  ,   b  bioh  thi  j 

have  contributed  I •  i   methia  week,  comes  as  an  additional 

confirmation  of  the  general  consensus  of  expert  opinion  that 
noh    i  i  \ist.     Mr.  Moxun  i   ba  i 

fcraoed   the  pseudo-fati|  ne  of  the  iron  core  of  a  trao  former  to 
1  n:    "  which  tin  bi   working  of 

the  trai  red,  in  our  issue  of 

h ary  1.1th,  thai  when  taintained  in  a  condition 


of  rapid  reversal  of  its  magnetic  induction,  but  with  such 
provision  for  cooling  that  rise  of  temperature  cannot  take  place 
to  any  appreciable  extent,  there  is  no  change  in  the  hysteresis 
losses  in  the  iron.  Messrs.  Campbell  and  Lovell  have  adopted 
the  method  of  comparing  the  B-H  or  ^H  curves,  as  they 
prefer  to  call  them,  initially  and  after  the  core  had  been 
subjected  to  rapid  alternating  magnetic  induction  for  several 
days.  Their  results  show  no  ground  whatever  for  believing 
that  a  fatigue  is  set  up  in  the  iron,  for  the  permeability  of 
the  iron  does  not  appear  to  deteriorate  in  the  least. 


The  object  which  seems  principally  to  have  inspired  the 
deputation  from  the  Association  of  Technical  Institutions, 
received  by  Mr.  Acland  last  month,  was  to  enable  science 
teachers  to  gain  information  of  changes  in  the  regulations 
of  the  Science  and  Art  Department  at  a  much  earlier 
date  than  they  now  do.  The  deputation  was  anxious  that 
the  Directory  of  the  Department  might  be  ordered  to  lie  on 
the  table  of  the  House  of  Commons,  so  that  it  might  be 
discussed  as  the  Code  of  the  Education  Department  now  is  ; 
and  they  were  further  desirous  that  the  dates  of  the  May 
examinations  might  be  fixed  and  published  not  later  than  the 
preceding  May.  It  would  seem  that,  under  present  arrange- 
ments, the  information  regarding  the  sessional  plans  of 
the  Science  and  Art  Department  is  published  so  late 
in  the  year  that  it  is  impossible  to  embody  it  in  the  yearly 
syllabuses  of  the  various  technical  institutions  controlled  by 
the  Department ;  though,  from  Mr.  Aclaxd's  remark  that 
no  important  change  is  introduced  into  the  Directory  without 
it  having  been  advertised  for  some  time  before,  there  does  not 
appear  to  be  any  very  serious  grievance  here.  It  is  true  that 
the  Code  of  the  Whitehall  Department  is  open  for  discussion 
in  the  House  of  Commons,  while  the  Directory  of  the  South 
Kensington  Department  is  not ;  but  that  does  not  in  itself 
constitute  a  grievance,  and  the  two  cases  are  by  no  means 
parallel.  What  sessional  advantages  do  science  teachers 
expect  to  derive  from  discussion  of  the  Directory  by  the 
House  of  Commons  ?  No  one  in  the  deputation  seemed  able 
to  say,  except  that  they  hoped  to  get  earlier  information  of 
the  changes — which  could  be  obtained  in  a  more  direct  and 
less  vexatious  way. 

m  i  ^  »  • 

The  Budapest  Electric  Tramway. --This  line  carried  last 
year  12,500,000  passengers,  as  against  11,000,000  in  1893. 

Engine  Governing. — Owing  to  pressure  on  our  space,  we 
have  been  o  impelled  to  hold  over  a  letter  on  this  subject  from 
Mr.  W.  C.  Goodohild. 

Electric  Traction  in  the  Isle  of  Man.- The  electric  rail- 
way to  the  top  of  Snaefell,  Isle  of  Man,  is  being  vapidly  pushed 
ou,  and  it  is  anticipated  that  the  line  will  I"'  sompleted  in  time 
for  the  coining  season. 

The  British  Association. — The  Provincial  Legislative 
Assembly  of  Ontario  has  unanimously  authorised  a  grant 
of  67,500  towards  defraying  the  expenses  of  i  meeting  of 
the  British  Association  to  lie  beld  in  Toronto  in  1897,  should 
the  Association  aooeptthe  invitation  to  bold  a  meeting  there. 

Accident  on  the  Liverpool  Overhead  Railway  Station.     I ' 
Wednesday    nigh!   of  las)   week,   Mr.  c.  Jones,   an   assistant 
Bral   the  generating  station  of  the  Liverpool  Overhead 
Railway,  mel  with  a  serious  accident   while  attending  I 
pari  of  i  in'  elei  trioal  machinery,  bis  hands  and  face  being  very 
severely  burned. 
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The  Laval  Steam  Turbine  in  Spain.— The  Laval  steam 
turbine  appears  to  be  coming  into  favour  in  Spain  in  connection 
with  electric  lighting.  Although  the  turbine  has  only  been 
on  the  Spanish  market  a  short  time,  it  is  driving  dynamos  at 
Carthagena,  Madrid,  Salamanca  and  Argona,  the  turbines 
ranging  from  10  ii.p.  up  to  100  ii.i-. 

Cable  Interruptions : 

I  >.Ui<  of  Interruption. 

Lataki.i     Cyprus     Nov.  27,  1894. 

St.  Louis  — Noronha   Mar.  12,  1895. 

St.  Vincent— San  Thiago  April  5,1895. 

Coustantinop]  April  9,1895. 

The  cable  between  Mozambique  and  Majunga  in  Madagascar 
was  opened  for  traffic  on  the  11th  inst. 

Electric  Railway  Enterprise. — At  the  end  of  last  month  a 
company,  calling  itself  the  Inter-Ocean  Electric  Railway 
Company,  was  incorporated.  The  object  of  the  Company  is  to 
obtain  subscriptions  to  the  amount  of  $200,000,000.  After 
this  object  has  been  attained,  it  is  proposed  to  construct  an 
elevated  electric  railway  between  Xew  York  and  Chicigo  for 
the  transport  of  coal  and  grain.  The  duration  of  this  Corpora- 
tion is  to  be  99  years  (?). 

Electric  Traction  in  Rome. — L'Electridsta  states  that  the 
Town  Council  of  Rome,  at  their  last  meeting,  decided  to  grant 
a  concession  for  an  electric  tramway  to  the  "  Societa  Romana 
degli  Omnibus."  The  line  will  run  from  the  General  Post 
Office,  through  the  quarters  of  Villa  Ludovisi  and  Macao,  to 
the  Central  Railway  Station.  At  several  points  the  gradieuts 
are  severe.  The  line  is  to  be  on  the  Thomson-Houston  over- 
head system,  and  is  intended  to  be  opened  about  the  middle  of 
September. 

Meteorological  Signalling  at  Chicago. — On  the  summit  of 
the  Auditorium  tower  in  Chicago,  300ft.  above  the  level  of  the 
lake,  a  large  marine  search  light  has  been  erected,  for  the  pur- 
pose of  "  signalling  weather  predictions  over  the  City  of 
Chicago  and  surrounding  territory."  The  signals  proposed 
are  very  simple.  A  solid  beam  of  white  light  means  a  cold 
wave,  if  shown  in  winter,  and  an  approaching  frost  if  displayed 
in  the  spring  or  fall.  A  solid  red  light  will  convey  warning  of 
a  marine  storm,  with  high  easterly  winds.  A  beam  half  white 
and  half  red  (the  line  of  demarkation  being  horizontal)  means 
a  marine  storm  with  high  westerly  winds.  In  each  case  the 
beam  will  travel  slowly  around  the  horizon,  elevated  at  an 
angle  of  about  22ideg. 

Heilmann  Locomotive. — The  discussion  at  the  American 
Institute  of  Electrical  Engineers.on  Mr.  Ward  Leonard's  Paper 
on  "Electric  Engineering  Developments  in  England  and  France  " 
was  especially  directed  to  that  part  relating  to  the  Heilmann 
locomotive.  The  speakers  were  not  inclined  to  regard  this 
combination  with  approval ;  in  fact,  before  the  presentation  of 
Mr.  Leonard's  Paper,  few  of  them  thought  it  worthy  of  serious 
consideration.  One  poiut  brought  against  the  electric  loco- 
motive was  that  advauced  by  Mr.  Forney,  who  showed  that  if 
the  Heilmann  plant  was  to  cost  £10,000,  which  is  about  five 
times  that  of  the  ordinary  passenger  steam  locomotive  of  the 
largest  size,  the  excess  of  interest  charges  would  more  than 
counterbalance  the  saving  produced  by  economy  in  operation. 
— The  Heilman  Company  has  just  secured  a  contract  for  the 
operation,  by  means  of  electric  locomotives,  of  the  St.  Germain- 
Ouest — St.  Germain-Grande-Ceinture  Railway,  which  is  about 
four  kilometres  long. 

The  Prevention  of  Street  Explosions. — The  Journal  of  Gas 
Lighting,  while  commenting  on  Major  Cardew's  report  on  the 
Southwark  Bridge  explosions,  gives  it  as  its  opinion  that  where 
conduits  can  be  solidly  packed,  it  will  be  safer  to  do  this  than 
to  rely  upon  artificial  ventilation.  "  We  take  the  oppor- 
tunity," it  says,  "  for  reminding  our  electrical  friends,  apropos 
of  street  conduits  generally,  that  the  opinion  of  gas  engineers 
has  never  been  in  favour  of  street  subways,  unless  of  consider- 
able size,  and  capable  of  unquestionably  efficient  ventilation  ; 
and  recent  experience  of  the  rabbit-holes  made  under  the 
streets  by  electricians,  with  small  knowledge  of  the  conse- 
quences likely  to  follow  their  action  in  this  regard,  has  not 
tended  to  remove  this  objection.  Gas  engineers  have  always 
preferred  to  bury  their  mains  in  the   solid  ground  ;  and  it  is 


more  than  a  little  hard  to  blame  them  exclusively,  or  even 
preferentially,  for  the  results  of  the  adoption  of  a  different 
policy  by  electricians  with  nothing  like  their  experience  of  the 
vicissitudes  of  distributing  plant." 

Gas  Heated  Thermopiles. — According  to  the  Gas 
Gulcher's  thermopiles,  in  which  an  electric  current  is  obtained 
by  simply  lighting  the  gas,  have  been  subjected  to  experimental 
measurement  by  C.  Briiggemann,  of  Aix,  who  employed  thermo- 
piles which  he  had  been  using  for  two  years.  The  greatest 
voltage  was  3-92  volts,  with  a  current  of  2-.51  amperes.  The 
voltage  was  found  to  vary  as  the  square  root  of  the  pressure 
of  the  gas  used  ;  it  was,  for  pressures  between  044  and  T36 
inch,  equal  to  7'3  times  the  square  root  of  the  pressure  in  inches. 
But  since  the  outflow  of  gas  is  also  proportional  to  the  square 
root  of  the  pressure,  it  follows  that  the  voltage  is  directly 
proportional  to  the  consumption  of  gas.  The  highest  voltage 
is  attained  in  about  thirty  minutes  after  the  gas  is  lit ;  nine- 
teuths  of  the  maximum  in  about  eleven  minutes.  The  internal 
resistance  increases  while  the  thermopile  is  in  use,  but  soon 
reaches  a  maximum,  and  then  remains  constant;  reaching  about 
091 2  ohms  after  two  years  in  one  of  the  piles.  At  a  pressure 
of  1*2  inch  of  water,  the  consumption  of  gas  was  7'8  cubic 
feet  per  hour  with  a  voltage  of  3-97  volts. 

Electricity  in  Mills. — With  the  aid  of  a  suitable  glossary,  no 
doubt  the  remarks  of  some  of  the  speakers  at  a  recent  meeting 
of  the  Manchester  Association  of  Engineers  would  be  quite 
intelligible;  as  it  is,  a  condensed  report  which  appeared  in  au 
engineering  contemporary  is  rather  curious  reading.  The 
subject  under  discussion  was  electricity  as  the  future  motive 
power  for  mills.  Mr.  Thomas  Ashbury  thought  the  action  of 
electricity  on  the  cotton  fibre  was  a  serious  question,  although 
the  sensitiveness  of  a  system  of  electric  driving  was  undoubtedly 
a  point  in  its  favour.  Mr.  Hans  Renold  also  thought  that  he 
saw  an  objection  to  electric  driving  in  cotton  mills  in  the  effect 
of  the  electricity  on  the  fibre.  Mr.  Sixon  thought  there  was 
certain  to  be  a  diffusion  of  energy  which  would  injuriously 
affect  the  fibre,  if  a  system  of  electric  driving  was  adopted. 
Mr.  Selby-Bigge  assured  the  gathering  that  there  was  no  serious 
difficulty  with  regard  to  "the  magnetic  influence  on  the  fibre,"  as 
there  were  means  for  nullifying  this  influence.  As  to  working 
the  machine  in  wet  places,  this  caused  no  difficulty,  as  they 
could  heat  the  magnet  coils  electrically,  and  so  keep  them  dry 

A  Large  Three-Phase  Lighting  Plant. — The  new  State 
Library  at  Concord,  United  States,  has  recently  been  wired 
and  lit  on  the  three-phase  system.  The  building  is  lighted  by 
1,000  incandescent  lamps,  wired  on  the  Edison  three- wire  con- 
vertible system  applied  to  the  three-phase  current.  The  system, 
says  the  Western  Electrician,  of  Chicago,  is  so  laid  out  that  by 
changing  the  connections  on  the  main  distributing  board  five 
distinct  wiring  schemes  may  be  made  use  of — three-phase 
current,  three-wire  direct  current,  three-wire  alternating,  two- 
wire  direct  and  two-wire  alternating.  Any  one  of  these  plans 
is  available  at  any  time.  Current  is  taken  from  the  2,250- 
volt  primary  mains  of  the  Concord  Land  and  Water  Power 
Company,  which,  encased  in  lead  cables,  lead  down  through 
hollow  steel  tubing  at  the  curbing,  thence  through  a  brick 
duct  into  the  basement,  and  to  three  transformers  which  are 
placed  in  the  rear  of  the  distributing  board,  and  which  have  a 
capacity  of  20  kilowatts  each.  From  this  distributing  board 
all  the  secondary  mains  are  run  in  brass-armoured  couduit  to 
the  nine  centres  of  distribution,  and  also  to  the  15-h.p.  three- 
phase  motor  which  is  used  to  drive  the  heating  and  ventilating 
systems. 

Electric  Transmission  in  California. — According  to  the 
Engineering  Record,  yet  another  large  electric  power  trans- 
mission plant  is  to  be  laid  down  in  California,  this  time  near 
Newcastle.  It  is  proposed  to  put  in  l'elton  wheels  and 
generator  plant  at  a  point  a  third  of  a  mile  from  Newcastle, 
where  there  is  a  fall  of  about  500ft.  on  one  of  the  irrigating 
canals.  The  electricity  obtained  in  this  way  will  be  used  in 
lighting  Newcastle,  Penryn,  Loomis,  and  Rocklin,  and  about 
600  li. p.  will  be  transmitted  to  Sacramento  for  power  and 
lighting  purposes  there.  Should  this  venture  prove  successful, 
the  South  Yuba  Water  Company  will  develop  two  more  falls 
on  its  system  of  canals  in  the  same  manner.     The  Company 
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which  is  to  carry  out  this  undertaking  is  one  of  the  outgrowths 
of  the  hydraulic  mining  operations  carried  on  in  California 
for  many  years.  It  was  organised  in  1854,  and  acquired 
successively  the  water  rights  of  three  more  companies  of  the 
same  character,  so  that  to-day  it  controls  a  watershed  of  150 
square  miles  in  Nevada  and  Placer  Counties,  and  owns  a 
network  of  over  400  miles  of  canals,  18  storage  reservoirs, 
several  distributing  reservoirs,  two  systems  of  town  water- 
works, and  furnishes  power  and  water  for  many  purposes, 
public  and  private,  in  the  counties  named. 

Technical  and  Engineering  Progress  in  Japan. — When  we 
know  that  there  are  26,000  primary  schools  in  Japan,  says  the 
Indian  Engineer,  while  in  the  United  Kingdom  and  Ireland 
there  are  31,000  inspected  schools,  we  are  able  to  form  some 
idea  of  the  rapid  advance  which  has  been  made  in  Japan. 
These  primary  schools  have  laid  a  good  foundation  ;  but  they 
by  no  means  stand  alone.  Secondary  and  technical  schools 
are  to  be  found  in  almost  every  large  town,  while  the  Imperial 
University  compares  favourably  with  any  similar  institution  in 
Europe  or  America.  It  is  especially  strong  in  the  scientific 
and  technical  sides,  and  its  students  show  by  their  work  that 
they  are  not  only  able  to  appropriate  what  is  to  be  found  in 
books,  but  also  to  display  ability  in  original  research.  The 
Journal  of  the  College  of  Science  contains  most  able  Papers  on 
the  different  departments  of  science,  while  the  Transactions  of 
the  Institution  of  Engineers  give  accounts  of  the  numerous 
works  of  all  kinds  which  are  being  carried  out  in  the  country. 
That  institution  contains  nearly  2,000  members,  who  may  be 
looked  upon  as  one  of  the  chief  forces  behind  the  recent  war  ;  for 
although  few  of  them  took  any  active  part  in  the  direct 
operations,  they  rendered  most  effective  service  in  preparing 
for  them  and  making  them  successful. 

Mendel^eff  on  Argon. — At  a  recent  meeting  of  the  Kussian 
Chemical  Society,  Prof.  Mendeleeff  stated  his  views  in  regard  to 
argon.  He  says  we  must  first  determine  whether  it  is  or  is 
not  a  mixture,  and  then  whether  it  is  a  simple  or  compound 
body.  He  does  not  think  it  is  a  mixture.  Taking  it  as  a 
simple  body,  we  must  then  consider  its  possible  atomic  weight. 
The  weight  of  its  molecule  being  nearly  40,  the  atomic 
weight  of  argon  may  be  considered  in  relation  to  the  series 
of  possible  molecular  formulae,  A1  A.-,  A3  .  .  .  .  A„.  Upon 
the  first  supposition  it  would  be  a  monatomic  gas,  and 
in  this  case  there  is  no  room  for  it  in  the  periodic  system. 
It  appears,  therefore,  very  unlikely  that  the  atomic  weight  is 
about  40.  The  second  supposition,  A2,  makes  the  atomic  weight 
about  20,  and  then  argon  finds  a  place  in  the  eighth  group  of 
the  second  series.  The  third  hypothesis  makes  its  atomic 
weight  about  14,  and  in  such  case  argon  may  be  considered  as 
condensed  nitrogen.  There  is  much  to  be  said  in  favour  of 
this  hypothesis :  first,  the  concurrence  of  nitrogen  and  argon 
in  nature  and  the  similarity  of  their  spectra  ;  then,  again,  the 
inactivity  of  argon  would  be  easily  explained.  The  hypothesis 
of  argon  being  condensed  nitrogen  might  be  decided  by  means 
of  introducing  boron  or  titanium  into  an  atmosphere  of  argon 
strongly  heated,  and  through  which  electric  sparks  would  be 


A  Jeffrey  Mine  Hoist. — The  application  of  electricity  to  coal 
mine  operations  in  America  is  steadily  increasing.  An  electric 
hoist  has  recently  been  built  by  the  Jeffrey  Manufacturing 
Company  for  the  I'liccbuiLC  Mine  at  Dickson,  U.S.A.,  which 
forms  a  part  of  a  complete  electric  plant  being  placed  at  the 
mine,  including  an  80-H.P.  electric  locomotive,  a  100-kilowatt 
generator  and  other  machinery.  This  hoist,  says  the  Engineer- 
ing and  Mining  Jowrnal,  is  of  special  interest.  There  are  two 
motors,  the  armatures  of  which  are  not  connected  together, 
except  by  means  of  the  gearing  on  the  second  shaft.  There 
were  a  number  of  reasons  for  this  construction,  one  being  that 
the  motors  are  interchangeable  with  the  motors  mi  the  loco 
motive.     The  next  reason  wan  t hat  i  he  amount  of  work  required 

I '"in  tin?  hoist   being  variable  and  the  speed  of  hoisting  required 

1,1  !"•  tin:  Hume,  ii  wns  necessary  to  have  some  effioienl  means 
of  controlling  the  speed  oi  ore,  and  this  is  effeoted  bv 

and  a  scries  parallel  controller,  Another 
advantage  is  that  the  chance  of  a  complete  breakdown  is  just 
half  what  it  would  !»'  with  one  motor.  The  general  dimensions 
are  as  follows :— Diameter  of  drum  7ft.,  face  of  drum   7ft., 


grooves  for  1  Jin.  rope,  diameter  of  main  gear  9ft.  x  Sin.  face, 
4in.  pitch,  diameter  of  friction-band  ring  6ft.  3in.  x  8in.  face. 
The  bearings  are  all  very  large  and  of  heavy  construction. 
The  bed-plate  is  made  of  two  pieces  joined  together  with  heavy 
wrought-iron  shrinking  rings.  The  gearing  on  second  shaft 
and  pinions  on  armatures  are  of  steel  and  cut  involute  teeth. 
The  hoist  is  of  the  friction  type,  having  an  internal  friction 
gear. 

An  Electric  Chronograph. — Mr.  Carl  Barus,  in  the  current 
number  of  the  American  Journal  of  Science,  describes  a  simple 
chronograph  pendulum  which  is  likely  to  be  very  useful  to 
those  who  have  no  break-circuit  chronometer  or  seconds  clock 
at  their  disposal.  It  is  a  simple  mechanism  by  which  an 
ordinary  seconds  pendulum  is  both  kept  in  motion  and  made 
to  record  its  oscillations  on  one  or  more  chronographs  sharply. 
The  heavy  metallic  bob  of  the  pendulum  is  electrically  con- 
nected with  the  knife-edge,  and  its  top  is  surmounted  by  a 
soft  iron  armature,  which  is  attracted  during  part  of  the  swing 
by  an  electromagnet,  and  thus  kept  in  motion.  A  longer  and 
very  much  lighter  pendulum,  consisting  of  a  flat  bob  suspended 
by  two  wires,  is  suspended  by  the  side  of  the  first,  and  swings 
in  the  same  plane,  but  with  a  longer  period.  As  the  heavy 
pendulum  approaches  it,  it  touches  a  platinum  spring  pro- 
jecting from  the  other  bob,  makes  current  for  a  moment,  and 
works  the  chronograph,  and  at  the  same  time  sends  the 
current  through  the  electromagnet.  The  contact  is  quite 
momentary,  as  the  spring  causes  the  wire  pendulum  to  be 
hurled  off  ballistically.  On  its  return  it  is  brought  to  rest, 
without  rebounding,  by  a  stop,  against  which  it  leans  till  the 
seconds  pendulum  returns.  The  bob  of  the  light  pendulum  is 
made  up  of  two  small  square  parallel  plates,  between  which 
the  wires  and  the  platinum  strip  are  clutched  by  a  single 
central  screw.  A  band  of  platinum  foil  is  wrapped  round  the 
heavy  bob,  in  order  to  ensure  reliable  electric  contact.  The 
chronographs  and  the  electromagnet  are  connected  in  parallel. 
The  records  show  that  the  time  of  contact  does  not  reach 
OTsec. 

The  Kingdon  System  of  Electric  Mains. — Systems  of  electric 
mains  in  which  the  conductors,  whether  insulated  or  bare,  are 
drawn  into  iron  or  other  pipes  or  laid  in  conduits,  are  open  to 
the  objection  that  an  empty  space  is  left  round  the  cables  or 
conductor?,  where  an  explosive  mixture  of  air  and  gas  may  accu- 
mulate. Armoured  cables  are  not  open  to  this  objection ;  but 
as  the  armouring  can  be  easily  penetrated  by  a  pickaxe,  addi- 
tional protection  is  necessary.  In  the  Kingdon  system  of  laying 
electric  mains  these  difficulties  are  overcome  in  a  simple  manner. 
The  conductor,  insulated  with  indiarubber,  paper,  or  other 
material,  is  thoroughly  protected  against  mechanical  injury  by  an 
iron  or  steel  channel  of  f|-shaped  section  placed  above  the  cable. 
The  peculiar  form  of  the  exterior  of  the  channel  causes  a  pick  or 
other  tool  to  glance  off  to  one  side  without  penetrating  the  iron. 
The  interior  of  the  channel  is  of  such  shape  as  to  approximately 
fit.  the  cable.  Below  the  cable  is  placed  a  strip  of  wood  or  irou, 
which  is  moulded  to  fit  the  cable.  This  is  forced  upwards 
within  the  channel,  so  that  it  is  not  liable  to  displacement  or 
injury.  Joints  in  the  channel  are  covered  by  means  of  iron 
sleeves  or  clips,  which  serve  also  to  secure  the  strip  in  place. 
For  continuous  current  a  single-stranded  cable  may  be  em- 
ployed. For  alternating  currents  two  cables  laid  side  by  side, 
or  a  concentric  cable,  must  be  used.  Concentric  or  triple  con- 
centric cables  are  also  employed  in  the  case  of  two  or  three-wire 
continuous-current  systems.  Where  branches  from  the  mains 
are  required,  cast-iron  junction  box.  s  are  inserted,  which  are 
filled  with  solid  insulating  material  after  the  joints  are  made  and 
insulated.  Where  a  braneh  is  not  immediately,  but  may  subse- 
quently be  required,  a  short  length  of  channel  is  plaoed,  which 
oan  be  easily  removed  by  driving  baok  the  sleeves  at  either  end 
for  the  substitution  of  a  junction  box,  Bends  can  easily  be 
arranged  for  wdiere  the  cables  have  to  pass  round  corners  or  to 
dip  downwards  so  as  to  avoid  obstructions.  As  there  is  no 
empty  space  round  t  lie  cables,  il  is  impossible  for  gas  and  air  to- 
.'ue  I'lie  co.,t  ..I  the  new  system  is  said  to  be  not 
greater  t  ban  the  cost  of  armouring  thi  oables  with  steel  ribbon, 
and  the  ease  with  which  the  channel  can  be  removed  lor  the 
purposes  Of   making   joints  should    he  an  additional   advantage. 

I  he  ByBtem  is  the  invention  of  Mr.  J.   \    Kingdon. 
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MOTIVE   POWER  AND   GEARING.* 

BY    E.   TREMLETT    CARTER. 

(Continued  from  page  G9S.J 

Soma  Typical  steam   Engines. 

The  Willans  Engine. — As  much  because  of  the  skill  with 
■which  both  important  and  minor  details  of  construction  have 
been  adapted  to  the  requirements  of  an  electric  supply  station 
as  because  of  the  almost  unsurpassed  excellence  of  its  economy 
in  steam  consumption,  the  Willans  central-valve  steam  engine 
has  taken  a  place  which,  as  regards  this  country,  is  un- 
doubtedly the  foremost  and  leading  one  among  electric  power 
steam  engines.  We  are,  therefore,  justified  in  giving  to  its 
construction  and  mode  of  working  a  more  lengthy  study  than 
space  can  be  afforded  for  for  any  other  engine. 

The  Willans  engine  may  be  defined  as  a  single-acting, 
vertical  engine,  in  which  the  steam  distribution  is  effected  by 


adopted  for  the  purpose  of  balancing  and  for  equalising  the 
torque  of  the  engine.  If  there  are  more  than  one  of  these 
vertical  sets  of  cylinders  they  act  independently,  in  so  far  as 
the  steam  is  concerned  ;  i.e.,  the  steam  from  one  column  of 
cylinders  never  passes  over  to  any  other  column,  as  in  some 
engines  of  another  type.  The  two-crank  or  three-crank  com- 
pound engine  is  the  most  common  variety  in  English  electric 
supply  stations,  and  a  longitudinal  section  of  one  of  the  two- 
crank  compound  engines  is  shown  in  Pig.  59.  The  cranks 
are  here  set  at  180'.  In  the  three-crank  variety  the  only 
difference  is  that  there  are  three,  instead  of  two,  columns 
of  cylinders,  each  precisely  as  shown,  but  with  the  cranks 
at  120".  In  the  triple-expansion  engines  the  only  difference 
from  Fig.  59  is  that  the  combination  of  the  piston  valves, 
hollow  ported  piston  rod  and  piston  is  repeated  three  times 
instead  of  twice.  The  diagram,  therefore,  represents  all  the 
essential  features  of  every  variety  of  the  engine.  This  engine 
is  usually  said  to  be  of  the  high-speed  type,  because  the  ratio 
of  its  speed  in  revolutions  per  minute  to  its  horse-power  is, 


Connecting   Rod 


Fig.  59.— Verticil  Section  and  I  letaila  of  Willans  High  Speed  Central  Valve  .Steam  Engine. 


piston  valves  contained  within  the  hollow  engine  piston,  and 
in  which  the  several  cylinders  of  the  compound  or  triple  form 
are  placed  in  tandem,  with  the  higher  pressures  uppermost. 
It  combines  several  patents  of  the  late  Mr.  Percy  Willans 
with  several  other  patents  which  that  engineer  took  out 
in  conjunction  with  Mr.  M.  H.  Robinson  and  others. 
The  earliest  of  the  patents  which  has  any  substantial 
effect  in  the  present  form  of  the  engine  is,  the  author 
believes,  No.  1,572  of  the  year  1880.  The  engine  occurs 
in  several  varieties ;  it  is  constructed  for  either  single, 
compound,  or  triple  expansion,  with  the  cylinders  bolted 
together  in  tandem  in  a  vertical  column,  and  with  one  piston 
working  on  to  a  single  crank  ;  and,  again,  it  is  constructed  of 
two)or  three  of  these  sets  of  cylinders  placed  side  by  side,  with 
two'or  three  crank-;  on  the  same  shaft;  this  arrangement  being 


*From  a  forthcoming  work  to  lie  published  by    The  /.'<■  U  << 
■and  Publishing  Company.     All  rights  are  reserved. 
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for  any  given  horse-power,  higher  than  commonly  occurs  in 
other  engines.  The  100-i.h.p.  Willans  engine  usually  runs  at 
about  460  revolutions  per  minute  ;  larger  engines  run  at  speeds 
down  to  about  250  revolutions,  and  smaller  engines  up  to 
about  900  revolutions  per  minute. 

In  Fig.  59  the  left-hand  portion  shows  one  set  of  cylinders 
with  the  pistons  and  hollow  rod  in  section,  thus  exposing  the 
piston  valves  ;  and  the  right-hand  portion  shows  a  section 
through  the  other  set  of  cylinders,  exposing  the  outsider  of 
the  pistons  and  the  hollow  piston  rod.  In  this  latter  portion 
the  openings  in  the  hollow  piston  which  form  the  valve  ports 
are  shown  in  black.  They  are  formed  of  a  series  of  orifices 
arranged  in  circles  at  various  points  in  the  hollow  rod ;  and 
they  are  periodically  opened  or  closed  to  the  passage  of  steam 
through  them,  by  the  action  of  the  valve  piston  ,  which  move 
up  and  down  on  a  valve  rod  within  the  engine  piston.  As  it 
is  necessary  that  the  to-and-fro  motion  of  the  valve  pistons 
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shall  be  relative  to  the  piston  of  the  engine,  and  as 
this  piston  is  already  set  in  to  -  and  -  fro  motion  on  its 
own  account,  it  is  necessary  to  superpose  the  harmonic 
motion  of  the  valve  piston  upon  the  harmonic  motion  of  the 
engine  piston.  This  is  done  in  a  simple  manner,  by  placing 
the  valve  eccentric  upon  the  crank  pin  ;  by  which  arrange- 
ment the  eccentric  is  carried  bodily  round  in  a  circle  according 
to  the  motion  of  the  crank  and  engine  piston,  while  at  the 
same  time  rotating  upon  its  centre  according  to  the  desired 
motion  to  be  imparted  to  the  valve  pistons.  Usually  the 
eccentric  is  rigidly  keyed  to  the  crank  pin,  so  that  it  has  an 
invariable  angle  of  advance.  The  eccentric  is  placed  upon 
the  centre  of  the  pin,  and  on  either  side  of  it  are  two  short 
connecting  rods.  These  rods  receive  their  motion  from  the 
piston  rod,  being  joined  to  it  at  the  cross-head.  The  cross- 
head  is  of  an  unique  shape,  being  formed  into  a  trunk  piston  ; 
and  it  moves  up  and  down  inside  a  cylindrical  guide-chamber, 
the  enclosed  air  in  the  upper  part  of  which  chamber  acts  as  a 
cushion  to  arrest  the  upward  momentum  of  the  moving  parts. 
On  the"  upper  surface  of  the  guide-piston  or  cross-head,  as 
shown  in  the  illustration,  the  lower  end  of  the  piston  rod  is 
bolted  by  a  flanged  joint.  Immediately  above  this  guide 
piston  is  the  space  formed  by  the  lower  part  of  the  low-pres- 
sure cylinder ;  and  this  space  is  in  direct  communication  with 
the  exhaust  pipe,  and  is  usually  called  the  exhaust  chamber. 
The  corresponding  space  formed  by  the  lower  part  of  each  of 
the  other  cylinders  acts,  during  the  exhaust  period  of  that 
cylinder,  as  a  receiver,  in  which  the  steam  is  kept  waiting 
until  the  piston  of  the  cylinder  immediately  below  is  ready 
to  make  a  working  stroke.  The  working  strokes  are  always 
on  the  down  stroke,  in  all  the  cylinders  of  every  variety  of 
this  engine. 

It  will  be  observed  that  there  is  a  row  of  valve  ports  in  the 
hollow  piston  rod  at  the  upper  and  at  the  lower  sides  of  each 
piston,  as  well  as  in  the  neighbourhood  of  the  glands  in  the 
cylinder  ends.  Now,  when  it  happens  that  a  valve  piston  is 
at  a  point  somewhere  between  the  two  rows  of  holes  on  the 
two  sides  of  any  piston,  it  is  evident  that  the  steam  on  the 
upper  side  cannot  pass  to  the  lower  side.  While,  when,  at  a 
little  further  on  in  its  travel,  the  valve  piston  has  moved  up 
or  down  so  as  to  allow  a  free  communication  between  these 
two  rows  of  ports,  it  is  clear  that  the  steam  in  the  upper  part 
will  at  once  exhaust  into  the  lower  part,  or  receiver.  The 
former  state  of  affairs  will  happen  during  the  down  stroke, 
when  the  steam  is  doing  work  ;  and  the  latter  state  will  exist 
from  the  moment  of  release  to  the  moment  when  compression 
is  about  to  take  place,  i.e.,  during  the  greater  part  of  the  up 
Stroke.  In  the  up  strokes,  then,  the  steam  merely  shifts  its  side 
of  the  piston ;  it  does  not  do  any  work.  Referring  now  to 
the  rows  of  port  holes  which  are  in  the  neighbourhood  of  the 
glands  in  the  partition  plates  or  cylinder  ends,  we  will  study 
their  action.  There  are  two  of  these  rows  in  the  compound 
engines,  and  three  in  the  triple-expansion  engines.  In  the 
illustration  there  is  one  row  of  holes  close  to  the  top  of  the 
high-pressure  cylinder,  and  another  row  close  to  the  top  of  the 
low-pressure  cylinder.  Now,  it  will  be  evident  that  when  the 
piston  is  at  the  top  of  its  stroke  the  upper  row  of  holes  will  be 
projected  into  the  space  at  tin  top  oi  the  engine — called  the 
.steam  dome  or  chest — which  is  in  direct  communication  with 
the  steam  pipe,  and  which  h  filled  with  live  steam.  If  it 
happens  that  there  is  a  valve  piston  plugging  up  the  space  in 
the  hollow  piston  between  the  top  row  and  the  next  lower  row 
of  port  holes,  it  is  clear  that  nothing  will  happen  :  hut  if,  as 
i  the  case  at  the  preei  i  top  of  the  stroke,  this  valve  piston 
hi.  moved  down  In  low  thi  I.  el  df  the  second  row  of  ports, 
then  there  is  a  ol(  ar  waj  fo]  thi  nun  from  the  team  dome 
into  the  upper  part  of  the  high-pn  in  cylinder.  This  may 
rooh  in iu I  i In  engine  pi  ion  b.a  made  any  given  fraction  i  I 
its  stroke,  at  which  point  it  is  arranged  that  the  uppermost 
of  port  hoL  will  glide  into  th  gland  and  pass  out  of  the 
steam  dome.    A    the  ste  ited  from  i  utering  by  the 

open  top  of  1  i   upw  rmosl  valve 

pi  inn  Blocking  thi    way,  'in    moment   when   the  ports  pass 
under  the  gland  will  he  th<  momeni  of  out  off.  Normally,  the 

eel   oil    takl       pie       a!    (Ill    of    1  he     1 1 1  ike  |    bui    It    ma\    I 
.me.'  |.i.  .  e   under  the  gland.  :  o 


raise  its  level.  The^'glands  in  the  illustration  are  shown  thus 
levelled  up  for  an  earlier  cut-off. 

It  must  be  pointed  out  that  the  moment  of  admission  of 
steam  into  the  high-pressure  cylinder  is  not  at  the  moment 
when  its  top  row  of  ports  re-enters  the  steam  dome ;  for  on 
the  up-stroke,  until  the  proper  moment  of  admission,  there  is 
a  valve  piston  travelling  down  in  the  space  between  the  top 
and  second  row  of  ports,  and  this  valve  piston  will,  of  course, 
block  the  way  to  the  steam.  The  action  of  the  row  of  ports 
in  the  neighbourhood  of  the  lower  gland  is  precisely  the  same 
as  that  described  in  connection  with  the  top  row,  the  receiver 
taking  the  place  of  the  steam  dome.  It  will  be  seen  that  a 
compound  or  triple-expansion  engine  may  be  run  as  a  single- 
expansion  engine  if  the  upper  pistons  and  their  corresponding 
valve  pistons  are  removed. 

As  the  working  strokes  are  always  downwards,  it  is  possible 
to  arrange  that  the  reciprocating  parts  shall  always  be  under 
compression,  never  under  tension.  The  absence  of  reversal  of 
the  forces  on  these  parts  has  the  exceedingly  good  effect  of 
preventing  knocking  at  the  brasses,  since  there  will  never, 
under  ordinary  conditions,  be  any  change  over  from  the  top 
to  the  bottom  brasses.  For  this  reason,  the  top  brasses  on 
the  connecting-rod  ends  are  made  much  more  substantial 
than  the  bottom  brasses,  which  only  come  into  action  when 
the  engine  races  or  when  it  is  running  very  light ;  and, 
similarly,  the  bottom  brasses  at  the  crank  shaft  bearings  are 
practically  all  the  bearing  surface  which  is  allowed  at  these 
parts.  It  is  this  condition  of  constant  thrust,  combined  with 
the  efficient  cushioning  afforded  by  the  air  chamber  above  the 
guide  piston,  which  enables  this  engine  to  be  run  at  so  high 
a  speed  with  such  small  wear  and  noise.  A  third  influence 
which  contributes  to  the  reduction  of  the  wear  is  the  copious 
and  continuous  lubrication  afforded  by  the  bath  of  mixed  oil 
and  water  which  partially  fills  the  enclosed  crank  chamber. 
In  their  revolution,  the  cranks  and  eccentrics  dip  bodily  into 
this  bath,  which  is  seen  at  the  bottom  of  the  figure,  and  the 
lubricant  is  splashed  and  circulated  over  all  the  wearing  parts. 
The  purpose  in  mixing  water  with  the  oil — which  latter 
should  be  of  a  vegetable,  not  mineral  origin,  preferably 
castor  oil — is  to  prevent  excessive  rise  in  temperature  of  the 
bath  and  of  the  bearings  lubricated  by  it.  It  may  be  men- 
tioned that  the  cylinders  should  be  lubricated  with  mineral 
oil. 

In  its  ordinary  form  a  Willans  engine  is  constructed  to 
work  with  a  fixed  point  of  cut-off  for  every  load,  and  to 
regulate  by  the  action  of  a  crank  governor  upon  the  throttle 
valve.  This  crank  governor  is  shown  at  the  extreme  right  of 
the  shaft.  The  governor  masses  are  held  in  position  against 
the  pull  of  coupling  springs  ;  and  by  a  system  of  levers  the 
throttle  valve-rod,  which  runs  up  the  side  of  the  engine,  is 
adjusted  to  give  the  right  amount  of  opening  to  the  steam. 
At  full  load  the  pressure  of  steam  in  the  chest  or  dome  may 
be  as  high  as  in  the  steam  main  ;  but  as  the  load  falls  the 
pressure  diminishes.  The  throttle  valve  is  of  the  balanced  or 
equilibrium  type.  The  amount  of  opening  of  this  valve  at 
full  load,  when  the  engine  is  running  at  its  normal  speed,  can 
he  adjusted  before  starting  by  means  of  the  nut  shown  in 
Fig.  ■">!•:  and  the  speed  at  which  the  governor  maintains 
equilibrium  may  be  varied,  some  5  percent,  up  or  down,  from 
the  normal  by  means  of  the  speed  regulator,  which  is  also 
shown  in  the  same  illustration.  One  important  effect  of  the 
M a  of  tiie  pressure  at  light  load  is  that  the  downward 
force  of  the  steam  on  tin  uppermost  valve  piston  may  become 
..     mail  ;i  I  to  he  insutlicieiil   to   arrest  the  momentum  of  this 

part  of  the  engine  ;  the  result  of  which  is  that  a  knock  on  the 
eccentric  will  he  heard.     On  this  account  it  is  inadvisable  to 
run  this  engine  lor  lom:  j„  riods  ai  light  load,  unless  at  reduced 
pi .  .1  ;  hut  for  short  periods  tin  ,  iu vi  is  unimportant. 

It  will  be  noticed  thai  the  engine  is  not  steam-jacketed.    It 
is  found  that  the  supplementary  heat  <•(  b  ja<  ki  i  is  not  new  B« 

jary  to  th nomical  working  of  the  steam,  tor  the  period  of 

the  'team  oyol<  in  this  engine  is  too  brief  to  permit  of  a  hot 
jacket  having  anj  useful  effect.     The  cylinders  are,  however, 

thoroughly  la .1  with  hair-felt  and  wood.    The  expansion  of 

i  ,  therefore,  nearly  adiabatio.     Water  formed  in  the 

Cylindei  lint     of    thi.   expansion    is    not    allowed    to 
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remain  during  the  exhaust  stroke,  but  is  swept  out  of  the 
Cylinders  immi  diatelj  release  occurs.  In  some  of  the  Willans 
-  the  upper  surfaces  of  the  pistons  are  dished,  so  as  to 
induce  the  condensed  steam  to  gather  round  the  ports,  thus 
further  assisting  the  drainage  of  the  cylinders. 

Water  is  prevented  from  entering  the  steam  dome  by  mi  an 
of  a  separator,  which  is  usually  fitted  on  to  the  engine  bed- 
plate. The  accompanying  exterior  view  of  a  Willans  8-crank 
compound  engine,  Fig.  GO,  shows  the  separator  at  the  extreme 
front  corner  of  the  bedplate.  The  steam  enters  at  the  top  and 
descends  through  a  hanging  pipe  into  the  body  of  the  separator. 
After  leaving  the  pipe  it  turns  abruptly  upward  to  the  exit, 
which  is  near  the  top,  while  the  particles  of  entrained  water 
are  shot  downward  to  the  bottom  of  the  separator,  where  they 
collect.  A  gauge  glass  fitted  to  the  bottom  indicates  the 
quantity  of  accumulated  water,  and  when  the  amount  has 
become  excessive  it  is  drained  off  by  means  of  a  drain 
cock. 

Fig.  GO  illustrates  one  of  the  300-i.h.p.,  three-crank,  com- 
pound Willans  engines,  designed  to  run  at  350  revolutions  per 
minute,  which  have  been  supplied  for  the  Glasgow  electric 
power  station.  The  illustration  shows  the  plant  standing  in 
one  of  Messrs.  Willans  and  Robinson's  workshops,  and  the 
steam  and  exhaust  connections  are,  on  that  account,  absent. 
At   the   Glasgow   station,   however,  the   engines   have   been 


PlO.  60.-  3C0  I.H.P.  Three-throw  Compound  Willans  Engine, 
Direct-coupled  to  Continuous-current  Dynamo. 

strengthened  to  enable  them  to  carry  a  maximum  load  of 
360  h.p.,  which  is  very  useful  in  view  of  the  character  of  the 
load  diagram  usually  met  with  at  such  a  station. 

This  engine,  together  with  the  dynamo  to  which  it  is 
direct  coupled,  covers  a  floor  space  16ft.  long  by  6ft.  wide. 
The  Willans  engine  has  very  largely  been  used  in  conjunction 
with  direct-coupled  dynamos,  in  the  manner  shown  in  this 
figure  ;  but  further  discussion  of  this  mode  of  driving  must  be 
reserved  for  a  later  chapter. 

The  performance  of  the  Willans  engine  under  careful  trial, 
and  under  the  most  favourable  conditions  of  working,  has 
been  discussed  in  former  articles,  but  it  may  be  mentioned 
that  in  actual  work  such  a  degree  of  excellence  can  hardly  be 
expected,  and  is  not  maintained.  The  makers  inform  the 
author  that  an  average  figure  for  the  compound  engines,  of  a 
size  and  type  such  as  that  shown  in  Fig.  GO,  is  about  201b. 
of  steam  per  indicated  horse-power  per  hour  when  working 
non-condensing,  and  a  proportionately  lower  consumption 
when  condensing,  according  to  the  degree  of  vacuum 
maintained. 

{To  be  c  ntinued.) 


NOTE  ON  THE  FORCE  EXPERIENCED  BY  IRON- 
EMBEDDED  ARMATURE  CONDUCTORS. 

BY  w.   b.   BAYERS. 

Some  years  ago,  Mr.  Swinburne  originated  the  statement 
that  in  the  case  of  armatures  with  iron-embedded  conductors, 
the  driving  force  was  borne  directly  by  the  iron  instead  of  by  the 
conductors,  as  in  the  case  of  smooth  core  machines.  The 
object  of  the  present  note  is  to  show  that  this  statement  is 
substantially  true  for  practical  considerations,  though  not 
absolutely  so. 

In  the  case  of  a  smooth  core  armature  the  strength  of  field 
in  which  the  conductors  are  immersed  is  N,  the  total  flux, 
divided  by  the  interpolar  area,  the  distortion  being  neglected 
for  simplicity's  sake. 

In  the  case  of  a  projection  armature,  however,  the  lines  of 
force  are  for  the  most  part  gathered  into  the  projections,  and 
the  field  in  the  slot  or  tunnel  in  which  the  conductor  lies  is 
comparatively  weak.  The  lines  of  force  will,  in  fact,  be  distri- 
buted between  the  iron  projections  and  the  space  occupied  by 
the  conductor  inversely  as  the  ratio  of  the  permeabilities  of 
the  materials,  and  the  permeability  of  copper  and  insulating 
materials  being  sensibly  the  same  as  that  of  air,  the  ratio  of  B 

in  the  iron  to  H  in  the  slot  will  be  £,  /x  representing  the  per- 
meability of  the  iron  for  th  value  of  B  in  tbe  projections. 

Let  us  now  consider  the  case  of  an  armature  in  which  the 
thickness  of  each  projection  is  equal  to  the  space  between 
them,  the  sides  both  of  projections  and  of  the  spaces  between 
them  being  regarded  as  parallel.     Take  B  =  16,000  in  projec- 

The  con- 


say)  320,  and-  x  16,000 ■■ 
I* 


16,000 
— 50~ 


tions,  then  /*  = 

ductors  will,  therefore,  be  immersed  in  a  field  of  H  =50.  If  the 
armature  were  a  smooth  core  of  similar  dimensions,  and 
same  value  of  N,  the  conductors  would  be  immersed  in  a  field 

of  H  =  — ■ —  =  8,025.     Now  the  force  experienced  by  a 

conductor  is  equal  to  the  product  of  the  current  into  the  field> 

50 
so  that  the  force  exerted  on  the  embedded  conductor  is  „.„_. 

802o 

or  about  T^Tth  of  that  which  would  be  experienced  by  a  con- 
ductor of  equal  length  moving  at  same  velocity  and  generating 
same  E.M.F.  upon  a  smooth  core.  But  we  know  that  the  same 
number  of  lines  must  be  cut  per  second  in  each  case  in  order 
to  generate  a  given  E.M.F. ,  whether  the  conductors  are 
embedded  or  not ;  therefore,  in  the  case  of  the  embedded! 
conductor,  the  lines  of  force  must  travel  across  the  slot  at  the 

rate  of —  times  the  peripheral  velocity  of  the  armature,  or 

generally ''  "     times,  where  -  is  the  ratio  of  the  strength  of 

field  in  which  the  conductors  would  be  immersed  if  the  field 
were  equally  distributed — as  in  the  case  of  the  smooth  core — 
and  that  in  which  they  would  be  immersed  in  the  projection 
armature.  , 

Velocity  =  ;  so  the  velocity  of  the  embedded  conductor 

force  x 

referred  to  the  field  in  which  it  is  immersed  is  -  times  the 

peripheral  velocity  of  the  armature,  or  165  times  as  great  in 
the  example  taken.  This  again  shows,  then,  that  the  lines  of 
force  must  travel  across  the  slot  in  a  direction  opposite  to  that 


of  the  rotation  of  armature  at  a  rate  of 


165-1 


1 


,orl64timesthe 


peripheral  velocity  of  the  armature. 

The   force    experienced  by   each  effective   conductor  on    a 
smooth  core  is  equal  to  the  torque  divided  by  the  number  of 

effective  conductors,  or 

,  torque 

force  =  — 2 — 
n 

In  the  case  of  the  armature  with  embedded  conductors,  the 
force  on  each  conductor  (supposing  one  per  slot)  is 

force  =  t^^x1; 
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the  force  on  each  irou  projection  must  therefore  be 

,  torque     x  -  1 

force  =  — - —  x , 

n  x 

or,  in  the  example  given,  the  force  on  the  iron  projections  is 

fifths  of  the  total  turning  force  or  torque  experienced  by  the 

armature. 

The  curious  point  to  notice  is  that  the  arrangement  consti- 
tutes a  kind  of  speed  gear,  whereby  the  relative  velocity  of 
the  conductors  and  the  field  in  which  they  are  immersed  is 
enormously  greater  than  the  actual  velocity  of  the  periphery  of 
the  armature,  and  that  the  force  experienced  by  the  iron  must 
be  due  to  the  reaction  of  the  lines  of  force  which  are  being 
propelled  at  a  high  rate  of  speed  in  the  opposite  direction 
to  the  conductors. 

If  in  another  example  we  take  B  =  20,000  in  the  iron  projec- 
tions, we  find  that  H  =  666  in  the  conductors,  and  that  the 
force  on  conductors  is  about  TVth,  or  10  times  as  great  as  in 
the  previous  example,  the  difference  being  due  to  the  greatly 
reduced  permeability  of  the  iron  at  this  value  of  B.  Similarly, 
if  we  take  B  at  less  values  than  16,000,  we  shall  find  the  force 
on  conductors  to  be  a  still  smaller  fraction  of  the  total ;  their 
velocity  referred  to  the  field  in  which  they  are  immersed  being 
proportionately  greater. 


THE  ELECTRICAL  INDUSTRY  IN  LONDON.* 

BY   GUIDO   SEJIENZA.. 

England  is  certainly  not  among  the  nations  most  advanced  in 
electrical  work.  The  applications  of  the  new  industry  reduce 
themselves  to  illumination,  to  some  few  cases  of  traction,  and  to 
some  transmissions  of  power  in  mines  ;  and  in  these  there  is  little 
novelty,  no  dash,  no  tendency  which  indicates  impending  progress. 
One  mi"ht  say  that  the  English,  in  matters  of  mechanical  industry, 
had  stopped  in  doubt  and  diffidence  before  a  form  of  energy  which 
acts  without  apparent  movements,  and  which  is  transmitted  with- 
out the  mediation  of  rigid  organs.  And  yet  a  visit  to  English 
workshops  and  plants  presents  many  points  of  interest.  Although 
the  bipolar  dynamo  dominates  everywhere  ;  although  polyphase 
currents  have  only  made  a  somewhat  hasty  appearance  in  the  labora- 
tories, we  can  see  certain  tendencies  brought  out  which  are,  perhaps, 
too  much  neglected  by  ourselves,  and  a  certain  sense  of  the  practical 
and  of  a  breadth  of  ideas  is  gathered  which  leaves  a  good  impression. 
It  is  a  common  saying  that  the  English  are  conservative  at  bottom  ; 
but  we  find  on  close  observation  that  they  do  not  carry  some  things 
to  perfection,  because  they  have  no  need  of  them,  nor  some  other 
things  because  there  are  principles  and  needs  involved  which  are  of 
greater  importance  than  the  progress  itself,  or  which  this  progress 
would  militate  against— it  is  rarely  out  of  mere  obstinacy  or  from 
true  principles  of  conservatism.  Hence  arise  things  which  may 
appear  contradictory.  While,  for  example,  they  are  reluctant  to 
construct  multipolar  dynamos,  they  have,  on  the  other  hand, 
abandoned,  with  an  amount  of  pluck  which  savours  a  little  of 
French  emportemeid ,  the  slow  steam-engine  and  transmission  by 
rope-and-belt  gearing,  and  have  adopted,  in  the  Willans  engine 
and  the  direct-driving  principle,  two  novelties  which  in  other 
countries  are  Blow  in  making  their  way.  They  use  with  great 
facility  alternating  currents  fur  incandescent  lighting,  but  they 
still  look  upon  the  distribution  of  power  by  polyphase  currents 
in  the  same  light  as  we  do  the  dirigible  balloon.  But  in  all  these 
things  certain  considerations  may  be  discovered  to  which  the 
English  attach  BUch  importance  that  they  become  prejudices,  and 
they  sacrifice  almost  everything  else  to  those.  These  prejudices 
come  out  strikingly  in  a  visit  to  one  of  the  many  London  central 
stations  for  illumination. 

Let  us  visit  one  at  random  no  matter  which,  as  they  are  almost 
all  of  the    on.'  si  imp 

An  unimposing  entrance,  a  gloomy  little  hack  alley,  and  at  the 
■  ■ml  the  workshop  "i  i he  station  \  covered  passage,  broad  enough 
to  allow  a  coal-cart  to  pass,  traverses  the  workshop.     On  the  left 

hand  side,  we  will   say,  is   the   Ci  d    to    the   right,  up  a 

few  steps,  we  find  the  boilei  m.    I  call  it  the  boiler  room  for  the 

the  word  There  i  a  Ion  cow  of  Babcockand  Wilcox's 
arranged  along  the  passage,  and  between  them  and  the  wall  perhaps 
a  few  yards.  Proceeding  in  the  same  direction,  we  cuter  the  engine 
room.     Along  the  wall,  separal  rag  il   from  the  boiler  room,  are  pul 

up,   parallel  to  the  boilers,  hall  a  do    n  lore  Willans  engines 

coupled  direct  to  as  many  stout  bipolar  under-type  dynamos 
mounted  on  the  same  bed  plate.  On  the  wall  faoing  as,  the  switch 
board      Into  the  engine  i a   grej    lighl  falls  from  a  skylight  ; 

*  L't'l  1 1194. 


the  walls  are  grimy,  and  between  one  machine  and  the  next,  or  the 
wall,  there  is  hardly  room  enough  to  pass. 

In  visiting  the  station,  you  naturally  question  the  engineer  who 
accompanies  you. 

"Why  do  you  use  multitubular  inexplosible  boilers,  which  are 
less  economical  than  the  Cornish  ones — for  safety,  perhaps  ? " 

"  No  ;  a  well-managed  boiler  should  not  burst.  These  boilers 
consume,  perhaps,  more  than  the  Cornish,  but  they  cost  less,  and 
occupy  so  little  space  ;  and  then  they  are  so  quickly  started  !  " 

"  And  the  Willans  engines  answer  well  ?" 

"  Very  well  indeed.  There  are  no  accidents  to  speak  of  ;  and  if, 
perchance,  something  breaks  inside,  nothing  happens  outside.  In 
such  a  case  it  is  not  even  necessary  to  look  and  see  what  is  broken. 
You  telephone  to  Messrs.  Willans  and  Robinson,  and  a  few  hours 
afterwards  the  engine  is  replaced.  Still,  they  have  the  defect  of 
being  somewhat  cumbersome." 

"  Cumbersome  1 " 

"  Certainly,  if  you  bear  in  mind  that  a  Parsons  steam  turbine 
can  take  the  place  of  four  sets  of  these." 

"  But  what  about  the  efficiency  ?  " 

"We  don't  know  much  about  that,  but  it  appears  that  with  a 
condenser  it  is  pretty  good." 

And  so  on.  The  points  aimed  at  are  clear  at  once — space  and 
safe  working.  The  space,  you  will  say,  is  a  function  of  the 
price  of  land  ;  but  this  condition  is  of  such  importance  in  the 
thickly-populated  centres  that  it  is  kept  up  outside.  As  regards 
the  second,  they  want  to  be  sure  that  they  can  keep  up  the 
supply,  whatever  happens.  To  give  an  idea  of  the  limit  to 
which  they  stretch  the  point,  I  will  only  mention  that  in  some 
stations  the  dynamos,  or  at  least  a  couple  of  them,  are  not 
self-exciting  ;  but  the  exciting  current  is  taken  from  the  mains,  as 
the  starting  time  of  a  self-exciting  dynamo  is  found  too  long. 

To  complete  the  description  of  one  of  these  stations,  I  should 
add  that  there  is  always  a  double  battery  of  accumulators  ;  that  the 
distribution  is  on  the  three-wire  system,  and  that  the  capacity  of 
the  stations  varies  from  60,000  to  100,000  incandescent  lamps. 

They  are,  however,  not  all  of  this  type  ;  some  of  them  have 
original  characteristics,   which  should  be  pointed  out. 

An  entirely  new  station  has  just  been  started  on  the  right  bank 
of  the  Thames,  under  the  direction  of  Mr.  Mordey,  of  the  Brush 
Company.  The  general  arrangement  is  still  the  same,  but  there  is 
more  room,  more  grandeur,  and  even  a  little  elegance.  The 
generators  are  500-kilowatt  Mordey- Victoria  alternators,  coupled 
direct  to  marine-type  engines  running  at  about  100  revolutions. 
These  alternators,  from  the  mechanical  point  of  view,  are  much  more 
impressive  when  seen  in  reality  than  on  reading  the  description. 
The  delicate  fixed  armature  is  in  reality  very  solid  and  rigid,  and  it 
seems  that  deformations  are  very  rare.  The  whole  arrangement  of 
interruptors  and  commutators  for  the  2,000-volt  currents  is  very 
ingenious  and  also  new  ;  the  hindles  are  connected  to  each  other 
in  such  a  way  that  the  various  connections  can  only  be  made  in  a 
certain  order.  This,  and  the  fact  of  the  whole  being  enclosed  in 
steel  columns,  appears  to  safeguard  against  all  possible  dangers. 

Another  station  which  shows  a  striking  contrast  to  the  others  is 
that  of  Ferranti  at  Deptford.  Fundamentally,  the  idea  which  had 
impelled  Ferranti  to  remove  his  central  station  four  miles  from  the 
centre  to  be  illuminated  was  not  at  all  mistaken.  A  circumstance 
that  may  appear  wonderful  is  that  in  the  centre  of  London  coal 
costs  perhaps  over  £1  per  ton,  on  account  of  the  difficulty  in  trans- 
porting and  storing  such  large  quantities.  Along  the  Thames, 
below  London,  it  can  be  had  for  seven  or  eight  shillings.  The 
idea  was,  therefore,  simple  :  to  erect  the  station  whore  coal  costs 
little:  to  generate  the  current  at  a  high  p  iteatial,  and  to  lower  the 
pressure  at  the  sub-stations  for  distribution. 

Whero  things  began  to  go  wrong  was  in  the  machinery.  Since 
it  was  a  case  for  economy,  it  was  thought  proper  to  cultivate  that  in 
every  particular  ;  it  was  thought  preferable  to  generate  a  current 
of  10,000  volts  direct  in  order  to  avoid  losses  in  t he  transformers, 
and,  above  all,  to  employ  very  powerful  generators,  Two  alter- 
nators, of  1,200  H.r.  each,  were  quickly  constructed,  and  before 
the  result  was  known  a  further  step  was  taken.  The  construction 
of  an  enormous  alternator  of  10, (inn  u.r.  was  decided  upon.  The 
armature  was  to  have  a  diameter  of  12m.  ;  two  engines  were  to 

drive    it   direct,  and   to   obtain   steam   from    24    boilers.      The   idea 

of   making   the  biggest    thing  of  the    kind    had    much    to   do   with 

this  decision,  which  pushed  a  reasonable  conception  to  a  foolish 

extreme.      The    fact    is,  that    the   two   dynamos  of    1,200  H  P,  g ,i\  c 

rise  to  suoh  inoonveniences  that  their  winding  had  to  be  modified, 
bo  as  to  reduce  the  difference  ol   potential  to  2,600  volts,  and  the 

station  had  to  c  uupleted  with  four  other  ■  i..ii|is  ol  generators  of 
ordinary  power. 

Viol  thegreal  dynamo      The  heavy  masses  of  metal  which  were 

to  have   composed  it   lie,    ready  forged,    in   a   field   along   the   river  . 

the  24  boilers  already  in  place  are  cold;  the  great  machine  will 
not    be   made'    Ferranti   attained  grea     success,    however,    with 

his    meters,     which,     with   B    recent     improvement,    seem    to    work 

u'n    well      Tin  j    ne  manufactured  in  a  workshop  close  to  the 
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centre  of  London,  a  workshop  which  is  interesting  not  only 
on  account  of  the  methi  d  of  the  work  carried  on  there,  but  also  on 
account  of  the  traces  of  the  contrivances  for  reducing  its  space  to 
an  area  of  350  or  400  sq.  m.     There  are  five  or  m\  Boors,  and  you 

climb  up  and  down  to  them  by  wooden  ladders.  A  motor  is  shut 
up  in  the  damp  cellar  with  three  or  four  large  shop  machines. 

In  this  factory  I  had  occasion  t"  see  another  fixed  idea  of  the 
English  pushed  to  extremes  They  will  not  feed  are  lamps  with 
alternating  currents.  Maybe  that  1 1 1  •  -  regulal  ra  do  not  satisfy 
them,  or  that  they  require  a  good  light  efficiency  :  the  fact  is  that 
in  all  alternate-current  central  stations  the  current  is  used  exclu- 
sively for  incandescent  lamps,  and  besides  the  alternators  there 
is  always  some  continuous-current  dynamo  with  high  potential  for 
the  arc  lamps.  Ferranti  has  thought  of  eliminating  this  duality 
in  a  large  plant  which  his  firm  is  putting  up  at  Portsmouth.  The 
generators  are  alternators  of  a  new  type,  similar  to  those  of  Brown 
and  Boveri.  At  the  central  station  itself  are  commutators  driven 
by  small  motors  with  synchronous  monophase  currents,  whose 
function  is  to  convert  the  current  for  the  purpose  of  the  arc  lamps. 
They  say  that  the  efficiency  of  these  commutators  is  very  high. 

Among  the  electrical  manufacturing  works  one  of  the  finest  is 
certainly  that  of  Siemens  Bros.  They  manufacture  dynamos, 
alternators,  transformers,  and  measuring  instruments,  and  have  a 
large  plant  for  submarine  cables.  Here  are  seen  the  English 
dynamos  with  all  their  characteristics,  bipolar  under-type  dynamos, 
up  to  400  H.P. 

The  English  have  been  bent  upon  making  the  dynamo  a  sim  pie 
and  solid  machine  above  everything.  Too  much  accustomed  as  they 
are  to  steam-engines,  in  which  every  part  must  resist  some  stress,  it 
was  natural  that  they  should  in  dynamos  also  look  for  strong  well- 
joined  parts,  which  should  be  easily  worked  and  easily  mounted, 
and  that  to  this  idea  they  should  sacrifice  every  considera- 
tion of  electromagnetic  inertia.  This  explains  their  predilection 
for  bipolars,  which  reduce  the  number  of  interspaces  to  a  minimum, 
and  require  the  simplest  winding.  The  field-magnets  are  made  of 
three  rectangular  blocks  of  the  most  straightforward  shape  ;  the 
bed-plate  generally  bears  the  steam-engine  as  well  ;  the  armature, 
where  possible,  is  drum-shaped,  with  rigid  diagonal  connections. 

On  the  other  hand,  there  is  perfect  workmanship,  windings  made 
with  extraordinary  care,  armatures  centred  with  precision,  every- 
thing well  adjusted,  finished,  exact  ;  machines,  in  fact,  which  give 
satisfaction,  and  which,  the  type  being  given,  could  not  be  better. 

Another  firm  which  does  a  lot  of  work  is  Crompton  and  Co. 
But  their  dynamos,  though  highly  praised,  do  not  please  the  eye 
much.  They  are  poor  in  iron,  and  have  a  shape  which  does  not 
look  like  work,  and  dimly  resembles  the  old  Siemens  and  Halske 
type  of  1880.  In  this  factory  some  dynamos  are  at  present  being 
constructed  without  exciter  winding,  in  which  the  magnetomotive 
force  is  furnished  by  the  armature  itself.  The  aspect  of  the  machine 
is  fairly  good,  but  the  winding  of  the  armature  is  somewhat  com- 
plicated, in  order  to  avoid  sparking.  Mr.  Crompton  is  also  about 
to  make  quadripolar  dynamos,  but  he  disguises  them  under  the 
name  of  bipolars  with  double  magnetic  circuits. 

The  only  firm  which  turns  out  multipolars  on  a  large  scale  is  that 
of  Johnson  and  Phillips,  which,  in  precision  of  workmanship, 
is  certainly  on  a  level  with  Siemens  Bros.  The  influence  of 
Gisbert  Kapp  is  here  felt  ;  he  used  to  be  their  consulting  engineer. 
Johnson  and  Phillips'  machines  are  finer,  more  delicate  than  the 
rest  ;  they  approach  to  the  type  of  the  beautiful  Swiss  machines, 
in  which  the  exigencies  of  mechanism  do  not  suffocate  the  electrical 
requirements. 

Each  maker  has  a  special  arc  lamp  w  hich  he  invariably  represents 
as  the  best  of  all,  a  sign  that  probably  none  represents  the  ideal 
sought  after.  In  many  dynamo  works  there  is  plenty  of  electric 
transmission,  but  the  example  seems  hitherto  not  to  have  borne 
fruit. 

As  regards  electric  traction,  there  is  little,  if  we  except  the 
Liverpool  railway  and  the  underground  railway  between  London 
and  Clapham.  The  underground  railway  offers  the  great  advantage 
of  transit  in  a  breathable  atmosphere.  But  technically  it  is  not 
very  well  designed  ;  the  use  of  locomotives  instead  of  self-pro- 
pelled cars  is  open  to  a  good  deal  of  criticism,  and,  besides,  the 
permanent  way  is  very  bad.  I  believe  that  this  is  due  to  the  fact 
of  the  track  being  rigidly  connected  to  the  steel  tubes  forming  the 
tunnel,  which  very  probably  have  sudden  relative  displacements. 
The  fact  is  that  there  is  a  succession  of  jolts  from  one  end  of  the 
line  to  the  other,  a  thing  which  makes  all  the  greater  impression 
from  being  compared  to  the  smooth  and  soft  running  of  the  ordinary 
English  trains. 

Works  which  one  should  not  omit  to  sec  in  a  visil  to  London 
are  those  of  Willans  and  Robinson.  What  makes  them  interest- 
ing, apart  from  the  Willans  high-speed  engine  which  is  made 
there,  is  the  method  of  manufacture.  The  strong  point  of  this 
factory  lies  m  constructing  only  a  few  types  of  a  single  machine. 
Hence  all  the  operations  are  organised  ;  all  the  pieces  turned  out, 
being  inter-changeable,  are  collected  in  a  store  after  having  under- 
gone a  scrupulous  examination  ;    and  when  an  engine   has  to  be 


made  it  is  only  necessary  to  take  the  various  parts  from  the  store 
and  to  build  them  up.  Their  perfection  of  workmanship  explains 
to  ;v  great  extent  the  perfect  working  of  these  engines. 

The  time  of  my  visit  to  London,  which  fell  in  tho  slimmer 
vacation,  did  not  enable  me  to  see  many  of  the  best-known 
English  electricians,  by  whom  foreigners  are  generally  receivtd 
with  much  affability.  Thus  it  would  be  one  of  the  attra 
tions  of  London  to  see  Thompson,  Ayrton,  Swinburne,  Hop- 
kinson,  Kapp,  Kennedy,  and  others  whose  names  have  been  so 
Ion  j  familiar  to  us,  and  to  learn  from  them  what  they  are  working 
at,  and  what  ideas  they  have  upon  various  subjects.  I  was  only 
able  to  see  Prof.  Ayrton,  who  is  actively  engaged  upon  electro- 
static voltmeters,  and  Mr.  Swinburne,  perhaps  the  only  man  in 
England  who  has  a  little  faith  in  polyphase  currents,  and  who 
occupies  himself  with  them  platonically,  as  he  expresses  it,  ince 
there  are  no  machines  as  yet  to  experiment  upon. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


MONDAY,  April  22nd. 

Society  of  Arts. 
8 p.m.     Cantor  Lecture,   "Recent  American   Method     and 
Appliances   Employed    in    the    Metallurgy    of    I 
Lead,  Gold  and  Silver,"  by  James  Douglas. 

TUESDAY,  April  23rd. 

Rotal  Institution. 
[ p.m.    Afternoon    Lecture,  "Alternating   and    Interrupted 
Electric  Currents,"  by  Prof.  G.  Forbes,  F.R.S. 
WEDNESDAY,  April  24th. 

Institution  of  Mechanical  Engineers. 
.'  p.m.  Ordinary  General  Meeting  at  the  Royal  United 
Service  Institution,  Whitehall.  Discussion  on  Capt. 
Sankey's  Paper  on  "Governing  of  Steam  Engiu 
Throttling  and  by  Variable  Expansion";  also,  time  per- 
mitting, the  Third  Report  t<>  the  Alloys  Research 
Committee  will  he  read  by  Prof.  YV.  ( '.  Roberts-Auslen, 
F.li.S. 

Society  op  Arts. 
8p.m.  Ordinary  Meeting.   The  following  Paper  will 

"The  I'se  of  Electricity  for  Cooking  and  Heating,"  by 
P.  10.  Crompton. 

THURSDAY,  April  25tl). 

Society  of  Arts 
Indian  Section.      The   following   Paper   will    be 
read:     "The    Coming    Railways    of    India   and    their 
Prospects,"  by  J.  W.  Parry. 

Royal  Institution. 
S p.m.    Afternoon  Lecture.     "The  Liquefaction  of  Gases." 
by  Piof.  Dewar,  F.R.S. 

Institution  of  Electrical  Engineers. 

8  p.m.     Ordinary    General  .Meeting  at  the  Society  of  Arts, 

John-street,  Adelphi.  The  following  Paper  will  be 
read  :  "  A  Magnetic  Testei  for  Measuring  Hysteresis 
in  Sheel  Iron,"  by  Prof.  J.  A.  Ewing,  F.R.S. 

FRIDAY,  April  26th. 

Royal  Institi  hon. 

9  p.m.     Evening  Discourse.     "  The  Effects  of  Electric  Cur- 

rents in  Iron  on  its  Magnetisation,"  by  Dr.  John 
I  [opkinson,  F.R.S. 

Physical  Society. 
5p.m.  Meetingat  Burlington  House.  The  following  Papers 
will  be  icad  :  (1)  "  A  Theory  of  the  Synchronous  Motor," 
by  W.  G.  Rhodwell;  (2)  "Note  on  a  Single  Graphic 
Interpretation  of  the  Determinantal  Relation  of 
Dynamic-,"  by  (1.  H.  Bryan. 

Institution  of  Mbi  BANICAL  ENGINEERS. 
p.m.     Ordinary  Meeting  at   the   Royal   United  Service 
hi  titution,   Whitehall.      Discussion    of    Prof.   Roberts- 
ind  reading  of  other  Papers. 


Examinations. — The  bourne  to  which  the  examination 
mania  tends  is  shown  by  the  following  extract  from  a  cable- 
gram, dated  Pekin,  April  16th  :— The  leader  of  tho  war  faction, 
Wung  Tung  Ho,  is  now  in  the  examination  hall  examining  the 
essays  of  the  students.  This  incident  will  probably  bo  paralleled 
in  this  conntry,  say,  in  the  middle  of  the  twentieth  century  by 
a  cablegram,  dated  London,  April  1st :— The  Prime  Minister 
is  now  at  Burlington  House  superintending  the  examinations 
of  the  third  year  students  of  the  Battersea  Training  College 
for  the  Technical  Instruction  of  Cabinet  Ministers;  and  the 
Japanese  Fleet  is  in  possession  of  Chatham. 
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RECENT   PAPERS   ON   DYNAMO   DESIGN. 

To  such  a  surprising  pitch  of  excellence  has  the  continuous- 
current  dynamo  been  brought  within  the  fifteen  years  of  its 
practical  use,  that  one  is  almost  tempted  to  regard  it  as 
having  reached  finality,  at  least  in  point  of  design.  Yet  we 
have  recently  had  evidence  that  in  the  eyes  of  some  its 
scientific  design  still  falls  short  of  full  perfection,  and  that 
further  progress  need  not  be  confined  to  the  mere  details  of 
manufacture.  \  few  weeks  since  the  Institution  of  Electrical 
Engineers  was  engaged  iu  the  discussion  of  Mr.  Savers' 
method  <>f  armature  winding,  and  almost  simultaneously,  in  a 
Paper,  an  abstract  of  which  we  reprint  this  week.  Prof.  Ryan 
and  Mr.  Milton  E.  Thompson  were  describing  before  the 
American  [nstitute  a  device  of  verj  similar  character,  The 
problem  which  the  American  eleotrioians  have  sel  themselves 
i  in  I, iet  preci  'K  He  .une  a.  that  to  which  Mr.  SaYEBS  has 
given  another  solution.  The  aim  of  both  is  primarily  to 
render  possible  the  construction  of  shorl  air-space  dynamos, 
which  shall  ool  spark  al  the  brushes;  seoondarily  to  seoure  a 
fixed  position  of  the  bru  ihe  for  all  loads  within  the  capacity 
of  the  dynamo:  audit  is  interesting  to  compare  the  different 

solution;  arrived  at  l>\  experts  on  the  two  sides  of  the  Atlanta. 
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Mr.  Sayers  devised  a  method  of  winding  the  armature 
which  enabled  commutation  to  be  effected  under  or  near  to  the 
trailing  poletip.  The  dynamo  designer  is  thus  at  once 
relieved  of  the  bugbear  of  "armature  reaction";  its  very 
existence  is  turned  to  useful  account,  since  the  crowding  of 
the  lines  into  the  trailing  poletip  assists  in  securing  the  second 
desideratum,  fixity  of  the  brush  position.  The  method  of 
Prof.  Ryan  and  Mr.  Thompson  is  entirely  different,  and  does 
not  appear  in  principle  nearly  so  radical  a  remedy.  Their 
starting-point  is  the  use  of  "  balancing  coils "  wound  in 
grooves  or  tunnels  passing  through  the  pole-pieces  near  their 
face ;  these  coils  carry  the  main  current  of  the  dynamo,  and 
are  so  arranged  as  to  counteract  the  disturbing  effect  of  the 
current  in  the  armature  conductors.  When  the  number 
of  ampere-turns  in  each  pole-face,  due  to  the  balancing 
coils,  is  equal  to  those  on  the  corresponding  arc  of  the 
armature,  and  the  direction  of  the  two  sets  is  opposed,  there 
can  be  no  distortion  of  the  field  distribution.  How  success- 
fully this  end  can  be  attained  in  practice  is  shown  by  experi- 
mental curves  which  bear  witness  to  the  uniform  density  of  the 
lines  between  pole-face  and  armature  at  the  full  load  of  the 
dynamo.  So  far,  however,  a  fixed  position  of  the  brushes  has 
not  been  secured,  since  the  loop  undergoing  commutation 
must  be  brought  into  a  stronger  reversing  field  as  the  armature 
current  is  increased.  The  next  step  is  obviously  to  make  the 
coils  over-balancing,  and  so  to  distort  the  field  distribution 
in  the  reverse  sense  ;  then  the  density  of  the  lines  will  become 
greatest  at  the  leading  poletip,  and  the  increased  current 
will  find  the  stronger  commutating  field  which  it  requires 
without  a  fresh  adjustment  of  the  brushes.  Such  an  effect 
is  shown  in  some  of  the  curves  which  illustrate  Prof.  Ryan's 
Paper,  but  it  is  not  the  final  solution  from  which  the  authors 
anticipate  the  best  results.  "  Ideal  commutation  is  attained"' 
by  the  addition  of  a  further  refinement.  Between  the  balanc- 
ing and  the  exciting  coils,  the  poles  are  bridged  by  a  magnetic 
shunt  of  iron,  and  from  this  bridge  projects  a  reversing  pole- 
piece.  At  no  load  this  latter  carries  no  lines,  but  as  it  passes 
through  the  centre  of  a  balancing  coil,  it  tends  to  be 
magnetised  thereby.  The  balancing  coils  rather  more  than 
counteract  the  armature  ampere-turns,  and  hence,  as  the 
current  in  them  increases,  the  lines  which  at  no  load  are 
shunted  directly  across  from  pole  to  pole  pass  in  increasing 
proportion  through  the  reversing  pole  piece  into  the  armature. 
Thus  the  strength  of  the  reversing  field  will  automatically 
grow  as  the  load  is  increased,  and  by  the  combined  use  of  the 
balancing  coils  and  reversing  pole-pieces,  the  inventors  claim  to 
have  attained  sparkless  commutation  with  fixed  metallic 
brushes. 

That  the  two  suggested  improvements  of  the  continuous- 
current  dynamo  by  Mr.  Sayers  and  by  Prof.  Ryan  are 
identical  in  their  object  is  obvious.  We  may,  therefore, 
expect  that  the  adoption  of  either  in  practice  will  meet  with 
the  same  objections,  and  fail  or  succeed  from  the  same  causes. 
Surely,  it  will  be  argued,  sparking  at  the  brushes  is  a  thing 
of  the  past :  so  little  attention  is  now  required  by  the  brushes 
of  a  good  dynamo  that  it  is  not  worth  while  striving  to 
attain  greater  fixity  of  position  at  the  cost  of  any  complica- 
tion. It  will  be  said  that  "  armature  reaction  "  is  not  so 
pernicious  as  to  call  for  any  drastic  remedy.  The  enthusiastic 
inventor,  like  the  politician  out  of  office,  occupies  a  position 
of  greater  freedom  and  less  responsibility,  and  is  apt  to 
recommend  panaceas  for  evils  which  do  not  practically  exist. 
The  dynamo  manufacturer,  on  the  other  hand,  is  content  so 
long,  as  a  matter  of  fact,  any  harmful  effect  can  be  entirely 
avoided  by  careful  designing  on  ordinary  lines.  Certainly 
we  cannot  but  agree  that  the  dynamos  of  our  modern  central 


stations  do  not  unduly  tax  the  carefulness  of  the  attendants, 
as  witness  among  others  the  large  two  pole  dynamos  of  the  St. 

James's I  Pall  Mall  Company  with  their  triple-wound  arms 

tores.  Yet  such  arguments  do  not  appear  to  us  to  close  with 
the  question  at  all.  Granted  that  our  pn  ienl  experience  enables 
manufacturers  to  construct  dynamos  of  great  perfection,  it 
may  still  be  asked,  At  what  cost  is  this  perfection  secured? 
A  long  air-gap  is  necessitated  in  order  that  the  magneto- 
motive force  of  the  armature  ampere  turns  may  never  rise  to 
equality  with  the  magnetomotive  force  impressed  by  the  field 
winding  between  the  pole  faces,  and  thence  results  a  large 
expenditure  of  copper  in  the  exciting  coils  and  a  long  mag- 
netic circuit.  Tho  real  aim  of  both  Mr.  Sayers'  and  Prof. 
Ryan's  Papers  is  to  show  how  it  may  be  possible  to  use 
tunnel -wound  armatmes  with  short  air-gaps,  and  so  to 
decisively  lessen  the  copper  and  iron  of  the  field-magnet. 
Hence  it  is  the  armature  reaction  of  the  toothed  core  that  the 
Americans  have  been  at  pains  to  obviate,  and  not  that  of  the 
ordinary  armature  with  smooth  surface.  The  attention  which 
both  inventors  have  paid  to  the  sparklessness  of  the  brushes 
is  really  a  tribute  to  the  good  qualities  of  the  modern  dynamo. 
They  recognise  the  fact  that  the  commutator  of  the  short 
air-gap  dynamo  must,  at  the  least,  give  as  little  trouble 
as  that  of  an  ordinary  machine,  but  if  at  the  same  time 
the  further  advantage  of  a  fixed  position  for  all  loads 
can  be  gained,  so  much  the  better.  There  must  be  many 
cases  in  which  a  dynamo  is  subjected  to  variable  loads 
and  yet  cannot  receive  any  great  amount  of  attention.  The 
junior  engineer  on  board  ship,  for  example,  who  adds  to  his 
other  duties  the  care  of  a  pair  of  direct-driven  dynamos,  cannot 
be  expected  to  be  so  watchful  of  the  commutators  as  the  central 
station  attendant.  A  further  claim  which  has  been  advanced 
does  not,  however,  appear  to  us  to  be  so  well  founded  as  the 
advantage  of  a  fixed  brush  position.  It  is  that  the  output  of 
an  armature  may  be  greatly  increased,  since  we  are  no  longer 
limited  by  armature  reaction,  but  solely  by  the  heating.  We 
cannot  help  thinking  that  in  the  ordinary  armature  the  limits 
fixed  by  heating  and  sparking  are  reached  at  nearly  the  same 
output,  and  that  the  equivalent  tunnel  armature  will  not  carry 
an  appreciably  larger  current  without  exceeding  the  heating 
limit.  If  so,  the  use  of  the  new  device  must  mainly  rest  on 
the  cheapening  of  the  field-magnet. 

In  spite,  therefore,  of  their  scientific  appearance,  it  is  by 
the  practical  test  of  economy  that  both  inventions  must  stand 
or  fall;  and  on  this  score,  if  both  are  equally  efficient,  the 
preference,  it  would  seem,  must  be  given  to  that  of  Mr.  Sayers. 
The  armature  disc  with  its  perforated  edge  is  a  more  costly 
stamping  than  the  plain  circle,  and  this  increased  expense  is 
common  to  both.  It  is  the  reverser  bars,  or  loops,  of  Mr.  Sayers 
which  must  be  set  against  the  balancing  coils  of  Prof.  Ryan. 
While  the  reverser  bars  are  passed  through  the  same  tunnels  as 
the  main  armature  winding.  Prof.  Ryan  adds  the  further  expense 
of  tunnels  in  the  pole- faces  ;  indeed,  he  is  finally  brought  to  a 
separate  pole-ring  carrying  the  balancing  coils  and  fitting 
within  the  circle  of  the  radial  poles.  An  interesting  point  is 
raised  in  the  same  number  of  the  Transactions  of  the  American 
Institute  as  that  in  which  Prof.  Ryan's  Taper  appears.  In  the 
discussion  of  Mr.  Leonard's  Paper  on  "  European  Electrical 
Engineering,"  the  question  of  big  electrical  corporations,  as  in 
America,  versus  the  more  numerous  but  smaller  firms,  such 
as  we  have  in  England,  was  alluded  to.  It  was  hinted  in  the 
Paper  that  the  former  crushed  out  inventions  of  merit.  In 
the  discussion  it  was  roundly  asserted  that  there  was  an 
equal  readiness  under  either  system  to  try  new  developments. 
The  future  history  of  the  continuous-current  dynamo  should 
throw  some  light  on  this  interesting  issue. 


762 


THE  ELECTRICIAN,  APRTL  19,  1895. 


ON    SUPPOSED    MAGNETIC    FATIGUE. 

BY  ALBERT  U  uilii  I  i  ,    i:   \  ,    \  i  n   a.    I  .   LOVELL. 

Last  December,  immediately  after  Professor  Ewing's  sugges- 
tion that  the  question  of  magnetic  fatigue  by  often  repeated 
reversals  ought  to  be  set  at  rest,  we  had  commenced  a  research 
on  the  subject  before  we  found  that  several  others  were  already 
at  work  on  the  same  thing.  In  his  Paper,  published  in  The 
Electrician  of  January  11th,  Professor  Ewing  most  conclusively 
proves  that  his  specimens  of  good  wrought  iron,  when  subjected 
to  very  many  reversals  of  small  magnetising  fields,  show  no 
perceptible  change  in  magnetic  qualities. 

As  we  worked  with  stronger  magnetising  fields,  and  made 
our  tests  on  cast  iron  as  well  as  transformer  plate,  some  of  our 
results  seem  of  sufficient  interest  to  be  briefly  mentioned.  It  is 
obviously  unnecessary  to  go  into  all  the  details  of  the  methods 
used  and  the  corrections  applied. 

One  series  of  tests  was  made  on  a  laminated  wrought-iron 
ring  (which  we  may  name  ring  A),  of  section  about  25  sq.  cms. 
It  was  wound  with  two  layers  of  No.  16  copper  wire,  making 
in  all  355  turns  ;  this  formed  the  magnetising  coil,  and  it  was 
capable  of  carrying  the  currents  employed  without  rising  more 
than  a  few  degrees  in  temperature.  A  suitable  secondary  coil 
was  wound  over  this,  being  well  insulated  from  it  by  a 
wrapping  of  silk  ribbon.  A  single  23  -  H  curve  was  then  found 
by  the  well-known  ballistic  method,  the  magnetising  field  being 
carried  up  to  about  R  =  80.  Our  method  of  procedure  was 
very  much  the  same  as  that  employed  by  Professor  Ewing, 
each  point  being  determined  independently  of  those  already 
found. 

Then,  on  December  15th,  ring  A,  in  series  with  another,  was 
put  on  the  50-volt  side  of  a  transformer,  supplied  at  100  volts 
from  a  larger  one  on  the  mains  of  the  London  Electric  Supply 
Corporation.  In  this  way  a  current  of  about  14  amperes  at 
tio  f\j  per  second  was  kept  passiug  in  the  magnetising  coil, 
from  December  15th  till  January  7th  (with  a  short  stoppage 
for  an  intermediate  test).  It  was  again  tested  for  the  25  and  H 
cycle  on  December  18th,  and,  finally,  on  January  7th.  In  each 
case  the  successive  values  of  H  were  made  as  nearly  as  possible 
the  same  as  ihose  on  December  15th.  The  results  of  these 
three  te^ts  are  given  in  the  table  herewith.  When  the  three 
curves  are  plotted  on  the  same  sheet,  they  are  found  to  be 
practically  coincident. 

Table. 
Laminated  Iron  Ring  A. 


A  very  similar  series  of  observations  was  made  on  a  cast-iron 
ring,  and,  although  the  material  showed  a  large  amount  of 
hysteresis,  it  will  be  ]  ig.  I   that,  after  running  with 

alternal  ing  magm  tio  field  (a  little  greater  1  ban  I  hal  a  le  I  wit  b 
ring  A)  from  December  L8th  till  January  7th,  the  hysteresis 
loss  remains  absolutely  uncb  ingi  d. 

[n  addition  to  the  33  and  II  be  ts  on  ring  A,  il  was  also 
as  a  trail  iforn  ndary  ooil  on  open  circuit  both 

and  after  its  long  run  in  c  field.     The 

primary  and  secondary  volts  were  n  "1  on  the  Btandard  multi 

cellular  voltmeter  al    Faraday  House,  whil  tising 

current  was  measured  on  a  Kelvin  balance.     Fig.  2  shows  the 


relation  between  the  magnetising  current  and  the  secondary 
volts,  both  being  s'uiean  square.  Although  no  wattmeter  tests 
were  made,  the  tallying  of  the  two  sets  of  points  in  the  figure 
seems   to    leave   no   doubt   that   the  ring,  as  a  transformer, 
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behaved  in  exactly  the  same  manner  after  the  oft-repeated 
reversals  as  before  them.  Assuming  that  the  magnetising 
current  followed  a  sine  curve,  the  values  of  maximum  2? 
deduced  from  it  and  the  ballistic  tests  were  much  lower  than 
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the  so  deduced  from  the  secondary  volts.     It  is  evident,  then 
fore,  that   the  latter  assumption  is  not  oorreot,  and  that  the 
value    of   the   maximum   alternating    Gel  1    cannot    be   exactly 
calculated. 


THE  H00KHAM  ALTERNATE-CURRENT  METER. 

At  the  end  of  L893  we  desoribed  the  Latest  form  of  Hookhatn 
continuous-current  meter.  A  most  ingeni  us  feature  of  this 
meter  was  the  devioe  by  which  the  disc  Bpindle  was  floated  up 

the    top     i    Welled     hearing    when     at     rest,    and    when 

running  was  made  to  drop  upon  the  substantial  lower  baring, 
thus  securing  the  advantage  of  minimum  friction  at  starting, 
and  of   a  substantial  bearing    to    take    the  wear  when    running. 

Another  feature  of  interest  was  the   method  of  keeping  the 

Beld  of  the  brake  disc  constant     [n  the 

alternate-current   meter,  whiob  has  been  brought  ou1  by  Mr, 

Hookham,  the   "by-pass"  magnet    devioe   is  earned   a   step 
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further,  and  an  ingenious  substitute  has  been  made  for  the 
plan  of  floating  the  disc  spindle  up  against  the  top  bearing. 

The  Hookham  alternate-current  meter,  like  that  devised 
some  years  ago  by  Mr.  Shallenberger,  is  nothing  more  than  a 
Ferraris  motor  controlled  by  an  electric  brake.  An  aluminium 
disc  A  (see  Fig.  1)  is  made  to  rotate  between  the  poles  of  a 
laminated  shunt-wound  electro-magnet  B,  the  main  current 
being  carried  by  the  spiral  coils  C  C,  the  currents  in  the  two 
coils  differing  in  phase  by  nearly  90°. 

On  the  side  of  the  shunt  magnet  pole  furthest  away  from  the 
series  coils  is  placed  a  small  copper  screen  F.  By  means  of  this 
screen  the  meter  can  be  made  to  start  by  as  small  a  current  as  one 
pleases.  The  field  in  the  shunt  magnet  induces  eddy  currents 
in  the  copper  disc,  and  the  screen  shields  that  portion  of  the 


of  one  another,  the  resulting  torque  should  be  propor- 
tional to  the  current  in  the  series  coils,  when  the  E.M.F. 
is  constant.  But,  as  a  matter  of  fact,  the  core  of  the 
shunt  magnet  is  magnetised  by  series  coils,  and  the  driving 
force  is  consequently  increased  or  diminished  according  as 
these  act  with  or  against  the  shunt  coils.  Consequently, 
the  meter  when  running  in  one  direction  tends  at  heavy  loads 
to  run  too  fast,  and  when  running  in  the  opposite  direction, 
too  slow.  The  error  is  about  5  or  6  per  cent,  either  way.  Mr. 
Hookham  has  elected  to  drive  his  motor  in  the  direction  in 
which  the  driving  force  tends  to  be  too  great  at  high  loads,  and 
he  corrects  this  by  means  of  a  small  air  fan  E.  The  constancy  of 
the  retarding  effect  of  the  permanent  magnet  I)  is  obtained  by 
"  necking  "  the  magnet  at  (i,  and  supplying  a  "  by-pass  "  H.    It 


Fig.   1. — General  View  of  Meter  with  Case  removed. 


aluminium  disc  immediately  above  it.  The'non-shielded  portion 
of  the  disc  has  eddy  currents  induced  in  it,  which  are  in  the 
same  direction  as  those  in  the  copper  shield,  so  that  the 
aluminium  disc  is  constantly  attracted  towards  it.  Of  course, 
in  practice  the  screening  effect  is  not  made  powerful  enough  to 
start  the  meter  until  the  current  in  the  series  coil  comes  to  its 
aid.  Owing  to  this  pretty  device,  there  is  no  need  to  mount  the 
disc  spindle  very  delicately,  and  yet  a  10- ampere  meter  is 
started  by  a  current  of  0  1  ampere. 

The  retarding  force  is  supplied  by  means  of  a  permanent 
magnet  D,  which  produces  eddy  currents  in  the  disc  as  it  rotates 
between  its  pole-pieces.  If  the  fields  produced  by  the 
series  and  shunt  circuits  could    be  regarded  as   independent 


must  be  remembered  that  in  a  ruotormeter,  in  which  the  field  of 
the  motor  is  distinct  from  that  of  the  brake,  any  change  in  the 
field  of  the  brake  will  cause  a  variation  of  speed  proportional 
to  the  square  of  the  variation  of  the  brake  field.  This,  of 
course,  is  a  very  serious  matter.  Moreover,  iu  an  alternate- 
current  instrument,  especially  in  one  in  which  the  alternate 
currents  are  produced  in  the  same  disc  that  is  acted  on 
by  the  permanent  magnet  brake,  the  field  of  the  perma- 
nent magnet  is  extremely  liable  to  be  affected  by  the 
alternating  field.  Consequently,  with  instruments  of  this 
type,  special  precautions  are  necessary  to  ensure  a  con- 
stant retarding  force.  The  "  bj'-pass  "  device  results  in  any 
change  in  the  total  induction  affecting  only   the  number  of 
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lines  of  force  passing  through  H,  leaving  the  operative  field 
unaltered.  The  poles  are  "necked"  down  to  about  one-eighth 
of  the  general  section  of  the  steel  bar,  and  at  this  point  the  bar 
is  saturated.  The  air  spaces  are  so  arranged  in  practice  that 
one-half  the  total  lines  of  force  only  go  by  the  main  circuit. 
Hence  the  total  magnetic  induction  may  vary  through  wide 
limits  without  the  power  of  the  brake,  and  consequently  the 
rate  of  the  meter  being  materially  affected. 

The  meter  is  remarkably  substantially  constructed,  and  it 
should  not  only  prove  a  suitable  instrument  to  be  installed  in 
the  out-of-way  places  meters  usually  are  put  into,  but  it  should 
be  one  which  can  be  turned  out  at  a  reasonable  price. 
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8*10.2, — Percentage  Error  Curves  of  Hookham  Alternate-Current  Meters 
A,  15,  C. 

Whenever  desired,  the  makers  will  provide  a  high-speed 
pointer,  to  facilitate  testing  in  situ.  The  top  speed  of  the 
meter  disc,  we  may  add,  is  about  140  revolutions  per  minute. 

We  append  some  curves  (Fig.  2)  taken  at  Faraday  House  on 
an  incandescent  lamp  circuit.  From  about  one-tenth  load 
upwards,  the  maximum  error  is  never  more  than  about  14  per 
cent. 


THE  STEAM  ENGINES  (PERSONS  IN  CHARGE)  BILL. 

The  following  is  the  text  of  this  Bill.  The  portions  which 
refer  to  agricultural  engines,  railways,  and  steamships,  have 
been  struck  out : — 

1.  This  Act  may  be  cited  for  all  purposes  as  the  Engines  and  Boilers 
Act,  1895. 

2.  This  Act  shall  extend  to  the  whole  of  the  United  Kingdom,  but  shall 
not  apply  to  any  boiler  used  exclusively  for  domestic  purposes,  or  to  any 
steam  engine  or  boiler  used  in  the  service  of  her  Majesty,  oi  to  any  steam 
engine  or  boiler  used  in  propelling  a  steamship  having  a  certificate  from 
the  Board  of  Trade  in  accordance  with  the  Merchant  Shipping  Act 
Amendment  Act,  1862,  except  in  cases  where  such  steamer  is  in  dock,  and 
the  certified  engineer  is  off  duty  for  the  time  being,  when  in  such  cases 
this  Act  shall  apply  to  any  person  who  may  be  placed  in  charge  of  steam 
donkey  pumps,  steam  winches,  or  other  machinery  worked  by  steam  on 
board  the  said  vessel  or  steamer. 

3.  This  Act  .--hall  come  into  operation  on  January  1,  1896,  which  day  is 
hereinafter  referred  to  as  the  commencement  of  this  Act. 

4.  In  this  Act  "boiler"  means  any  closed  vessel  used  in  any  trade, 
manufacture,  or  mining,  or  otlier  industrial  employment  on  land,  for  the 
generation  or  use,  under  pressure,  of  steam  for  the  production  of  motive 
power;  "engine"  means  any  machinery  used  for  a  like  purpose  and 
worked  by  steam  from  a  boiler,  as  herein  defined  ;  and  "engine  or  boiler 
user  "  means  every  person  who  owns  or  uses  in  whole  or  in  part,  or  who 
let  for  hire,  an  engine  or  boiler.  The  term  "court  of  summary  juris- 
diction court  or  justice  of  the  peace,  metropolitan  police 
main  (rate,    stipendiary    magistrate,    sheriff,    sheriff  substitute,    or    other 

trate  or  officer,  by  whatever  name  called,  exercising  jurisdiction  in 

summary  proceedings  for  the  recover)  oi   penalties.     "Examiner"  means 

any  person  appointed  to  examine  appli  ant  i  foi  i  ei  bificates  of  qualification 

under  this  Act.     "Horse-power"  means  nominal,  and  shall  not  include  indi- 

ther  trade  term    other  than  the  words  "  nominal  horse-power." 

5-  Everj    person   who,  before  January  1st,  1886,  has  had  the  practical 

control  oi  mai int,  foi  a  period  oi  leas  than  one  year,  of  s 

i     te boiler   or  any  closed"  vessel  for  the 

generation  oi    team  for  such  engine,  at  any  works,  railway,  or  manufactory 

m  i hi'  l  mi ci I  Kingdon anj  ri  ei  oi  i  lasting    teamerof  like  powei  or 

■  shall  i mil  led  to  a  certificate ol    en  ice,  to  be  delivered  to  him 

B    irdof  1  rade,  on    iti  fa  I  in   proof   that   he  has  had  bui 

"  i  on  oi   obrietj    ind  general  g I  conduct 

6.  A  certificate  of  i peten  |    i    ued   to  any  engii i    bj    the  Board  of 

Trade,  under  the  Merchant    .inn ■mm-    let  .    hall  be  deemed  to  be  a  certi 
ficate    of    competencj   undei    this    Act;   and   the    holder    thereof,  when 
i    iw  rtifii  ati  undi  i    thi     \ 

ilations  in  fori  e  undei  ihi  i  Act,  and  bo  the  penaltii 

imi i  M  '  his  In  i 

?.  The  Board  of   Prade    hal    fi   m   I bo  time  appoint  examiners  with 

a  practical  and  meohani  edge  oi  iteam  engines  and 


boilers  to  conduct  the  examination  of  persons  applying  for  first-class 
certificates  of  competency,  and   may  from   time   to  time  make,  alter,  and 

revoke    i  uli--.    a-.    !•■    I  li''  - 1 1  j:  1 1 1 1 1  ■  ;il  1 1    the  applicant    .subject    to  the  pro 

visions  of  this  Act,  and  fix  districts  for  which  any  examiners  are  to  be 
appointed,  and  determine  the  amount  of  remuneration  of  examiners,  and 
make  and  alter  regulations  in  relation  to  examinations,  the  qualifications' 
to  be  required  from  applicants  for  certificates,  and  to  the  issuing  and 
registration  of  certificates,  and  generally  do  all  such  act s  as  they  think 
expedient  in  order  to  carry  into  effect  the  examination  of  applicants  for 
certificates  of  competency. 

8.  The  Board  of  Trade  shall  deliver  to  every  person  who  is  reported  by 
the  examiners  to  have  passed  the  examination  satisfactorily,  and  to  have 
given  satisfactory  evidence  of  his  sobriety  and  general  good  conduct,  a 
certificate  of  competency. 

9.  Whenever  such  examiner  or  examiners  shall  hold  an  examination, 
they  shall  advertise  the  same  in  two  local  newspapers  not  less  than  fourteen 
days  prior  to  such  court  being  held. 

10.  The  Board  of  Trade  shall  have  power  to  charge  as  fees  for  examina- 
tion or  the  granting  of  certificates  at  the  following  rates  : — For  applicants 
for  examining  or  granting  of  first-class  certificates  the  sum  of  five  shil- 
lings, and  in  that  of  second-class  certificates  the  sum  of  two  shillings  and 
sixpence. 

11.  The  Board  of  Trade  may  at  any  time,  whenever  it  appears  expe- 
dient to  do  so,  owing  to  the  neglect,  misconduct,  or  incompetency  of  any 
person  holding  a  certificate,  suspend,  or  cancel  altogether,  any  certificate 
of  competency  or  qualification  ;  and  they  may  at  any  time,  on  appeal  being 
made  to  them  by  the  person  whose  certificate  has  been  suspended,  and  on 
production  of  evidence  in  favour  of  his  appeal,  re-issue  any  suspended 
certificate,  with  a  statement  to  that  effect  appended  thereon. 

12.  A  register  shall  be  kept  by  the  Board  of  Trade,  and  printed 
annually,  showing  the  names  of  persons  who  have  received  certificates 
from  examiners,  the  date  such  were  granted,  or  if  suspended,  the  cause  of 
the  same,  and  if  such  suspension  be  cancelled,  the  reasons  and  conditions 
on  which  it  has  been  re-issued. 

13.  Certificates  under  this  Act  shall  be  known  as  (a)  first-class  certifi- 
cates, (h)  second-class  certificates,  and  (c)  certificates  of  service,  the  first- 
class  certificates  being  granted  after  examination  by  duly  appointed 
examiners,  and  the  second-class  certificates  by  written  applications  to  the 
Board  of  Trade,  under  conditions  hereafter  provided  for. 

14.  In  accordance  with  the  provisions  of  this  Act  no  person  shall,  after 
January  1,  1896,  be  in  charge  of  a  steam  engine  exceeding  5  H.P.,  or  steam 
boiler,  or  any  closed  vessel  for  the  generation  of  steam  for  such  steam 
engine,  at  any  works,  railway,  or  manufactory  in  the  United  Kingdom,  or 
on  any  river  or  coasting  steamer  of  like  power  or  pressure,  unless  such 
person  is  in  possession  of  a  first-class  certificate,  or  a  certificate  of  service  ; 
provided  that  on  any  works  or  establishment  where  there  are  more  than 
one  steam  engine  or  boiler  exceeding  5  h.p.,  it  shall  be  sufficient  for  the 
purposes  of  this  Act  if  there  be  one  person  constantly  in  charge  who  shall 
be  the  holder  of  a  first-class  certificate  of  competency  or  a  certificate  of 
service  and  the  other  persons  shall  be  the  holders  of  at  least  secoud-class 
certificates. 

15.  The  applicant  for  a  second-class  certificate  shall  do  so  in  writing,  on 
a  prescribed  form  to  the  Board  of  Trade  ;  the  application  shall  be  accom- 
panied by  testimonials  as  to  character  and  fitness,  signed  by  not  less  than 
two  persons  who  are  holders  of  first-class  certificates  under  this  Act, 
provided  that  no  person  under  18  years  of  age  shall  hold  a  certificate 
except  only  for  the  purpose  of  having  the  control  or  charge  of  an  engine  of 
not  more  titan  2  H.P. 

16.  In  the  case  of  locomotive  drivers  and  stokers  employed  on  any  rail- 
way in  the  United  Kingdom,  the  conditions  for  the  granting  of  first  and 
second-class  certificates  shall  be  as  follows  : — Any  locomotive  fireman  or 
stoker  desiring  to  secure  a  first-class  certificate  shall  make  a  written 
application  to  the  Board  of  Trade,  and  if  he  satisfy  the  Board  of  Trade 
that  for  a  period  of  not  less  than  six  years  up  to  the  date  of  such  applica- 
tion he  ha.s  continuously  followed  the  occupation  of  a  locomotive  fireman 
or  stoker,  and  satisfy  the  examiners  under  this  Act  that  he  has  a  practical 
knowledge  of  the  construction  or  management  of  locomotive  engines,  and 
is  of  good  character,  he  shall  be  entitled  to  a  first-class  certificate  of  com- 
petency. Any  person  desiring  to  secure  a  second-class  certificate  shall 
make  a  written  application  to  the  Board  of  Trade,  and  if  he  satisfy  the 
Board  of  Trade  tli.it  he  lias  been  continuously  employed,  for  a  period  of 
not  less  than  12  months  up  to  the  date  of  application,  at  work  affording 
him  a  practical  knowledge  of  the  construction  or  management  of  locomotive 

engines,  and   is  of  g 1   character,   he  shall  be  entitled   to  a  second  dan 

certifi  ate. 

I/.  \i  -  person,  unless  in  the  possession  of  a  first-class  certificate  under 
thi..  Act,  Bhall  be  placed  in  charge  of,  or  have  the  control  of,  any  steam 
engine  used  in  connection  with  any  coal  or  other  mines,  for  the  purpose  of 
winding  minerals  or  workmen  from  said  mines,  nor  shall  any  person 
employed  about  Mich  mines  have  the  control  ol  anj  beam  boilers,  engines, 
or  machinery  other  than  winding  engines,  who  is  not  in  possession  of  a 
tecond  i  Is  s  certificate  under  this  Act  No  person  in  charge  ot  any  wind 
ing  engine  in  connection  with  the  working  of  any  mine  shall,  under  any 
pretext  whatever,  unless  relieved  bj  a  person  foi  that  purpose,  holding  a 
hi  a  ,  1 1  certificate  absent  himself  oi  ces  e  to  have  continual) supei 
of  such  winding  engine  during  tin-  tunc  it  is  used  in  working  the  mine, 

18.  Applicant^  for  in  Beat*  ..  colliery  engine  attendants 
shall   pro. inc..  evidence  as   to  ctical  knowledge  in  bhe  con 

i  oi  management  of  steam  engines,  or  steam  boilers,  or  have  been 
the  holders   ot  aecond-cla      certificates   foi     it    least    itceln  month*,  and 
thai  period  have  had  al  least  three  months'  experience  in  assisting 
at  a  windin    1 1    im 

19.  Applicants  t"i    lecond-class  collier)   engine  attendants'  certi 
urn. i    produce  evidence  that    they   have,   within   a    period   of   two 

he  date  of  i  pei  ieucs 


THE  ELECTRICIAN,  APRIL  19,  1895. 


765 


as  assistants  in  the  working   of   engines  or  machinery   used  for  mining 

20.  Applicants  for  the  first   or  second-class  certificates  a 
[actor;  proof  that  neither  their  hearing  oi 

they  subject  to  an;  other  mental  or  bodily  infirmity  likeh  to  interfere 
with  the  efficient  discharge  of  their  duties. 

21.  No  steam  train  or  steam  traction  engine  shall  be  worked  on  any 
highway  without  the  person  in  charge  of  same  is  in  possession  of  a  first- 

under  this  Act. 

22.  Portable  engines  used  for  agricultural  purposes,  if  under 5  n.r.,  shall 
be  under  the  control  of  persons  holding  at  lei 

but  if  such  portable  engine  exceeds  5  H.P.,  the  same  shall  be  under  the 
control  of  a  person  holding  a  first-class  certificate.  In  cases  of  small 
trading  vessels,  fishing  trawlers,  pleasure  yachts,  or  other  vessels 
propelled  by  steam  power,  the  steam  engines  or  steam  boilers  of  the 
same  shall,  if  exceeding  5  H.P.,  be  in  charge  of  a  person  in  | — es- 
sion  of  a  first-class  certificate,  and  in  cases  where  the  steam 
engines  or  steam  boilers  of  such  vessels  do  not  exceed  5  h.p.  shall 
be  in  charge  of  a  person  possessing  a  second-class  certificate,  on  con- 
ditions to  be  hereafter  laid  down  by  the  Board  of  Trade.  Every  engine 
or  boiler  to  which  this  Act  applies  shall  be  placed  aud  kept  at  all  times, 
when  at  work,  under  the  supervision  of  some  person  holding  a  certificate 
of  qualification  under  this  Act, and  no  one  person  shall  undertake,  operate, 
other  than  the  supervision  of  a  greater  number  of  engines  or  boilers,  or  of 
engines  or  boilers  situate  at  a  greater  distance  from  one  another,  than 
may  be  prescribed  by  any  regulations  of  the  Board  of  Trade  for  the  time 
being  in  force.  Every  engine  or  boiler  user  shall  keep  a  book  or  register 
in  which  he  shall  enter  and  keep  entered  every  engine  or  boiler  owned, 
used,  or  let  for  hire  by  him,  with  sufficient  particulars  as  to  situation  and 
otherwise  to  enable  the  same  to  be  identified  ;  and  he  shall  enter  and  keep 
entered  in  the  said  book  or  register  the  name  of  the  person  under  whose 
charge,  control  or  supervision,  each  such  engine  or  boiler  is  placed  for  the 
time  being  ;  aud  he  shall  at  all  reasonable  times  produce  every  such  book 
for  inspection  by  any  authorised  person,  and  permit  copies  thereof  to  be 
taken  by  any  such  person.  The  following  shall  be  deemed  authorised 
persons  for  the  purposes  of  this  section  :  Any  examiner  under  this  Art, 
any  court  of  summary  jurisdiction,  any  person  nominated  for  the  purposes 
of  this  section  by  the  Board  of  Trade  in  writing  under  the  hand  of  a 
secretary  or  assistant  secretary  of  the  Board  of  Trade. 

23.  Any  engine  or  boiler  user  who  makes  default  in  complying  with 
any  of  the  provisions  of  this  Act,  by  the  employment  of  persons  other 
than  those  in  possession  of  certificates,  shall  be  liable,  on  summary  con- 
viction, to  a  penalty  not  less  than  £2  and  not  exceeding  £50  for  every 
such  default. 

24.  Any  person  or  persons  undertaking  the  charge  or  control  of  steam 
engines  or  steam  boilers  contrary  to  the  meaning  or  objects  of  this  Act 
shall  be  liable,  on  summary  conviction,  to  a  penalty  not  less  than  £2  and 
not  exceeding  £20  for  every  such  default. 

25.  All  fees  received  by  examiners  under  this  Act,  or  any  regulations  of 
the  Board  of  Trade  under  this  Act,  shall  be  paid  and  accounted  for  to  the 
Board  of  Trade  in  such  manner  as  they  direct,  and  shall  be  paid  into  the 
exchequer. 

26.  All  expenses  incurred  by  the  Board  of  Trade  for  the  payment  of 
examiners,  or  otherwise,  in  carrying  this  Act  into  effect  shall  be  defrayed 
out  of  moneys  to  be  provided  by  Parliament. 


A  METHOD  FOR  PREVENTING  ARMATURE 
REACTION.* 

BY   HAKRIS   ■!.  RYAN    AND    MILTON    E.  THOMPSON. 

In  the  designing  of  continuous-current  dynamo  machinery, 
probably  nothing  has  presented  so  much  difficulty  as  the  problem 
of  avoiding  the  various  evils  resulting  from  the  magnetic  effects 
of  the  current  that  passes  through  the  armature  of  the  machine. 
Such  magnetic  effects  are  usually  spoken  of  as  armature  reaction. 
These  evils  are  at  the  present  time  well  known,  and  pretty  well 
understood  by  the  electrical  fraternity  in  general,  and  the  modern 
dynamo  designer  who  is  not  thoroughly  well  posted  on  the 
subject,  would  be  wholly  unable  to  design  machinery  capable  of 
successful  competition  with  some  of  the  machines  now  on  the 
market.  The  tendency  of  the  currents  that  circulate  in  the 
armature  coils  is  to  produce  a  cross  magnetism  through  the  core 
at  right  angles  to  the  natural  field,  resulting  in  a  distortion  of  the 
natural  field  of  the  dynamo — a  piling  up  of  the  magnetic  lines 
under  the  trailing  pole  corners,  and  a  weakening  of  the  field  under 
the  leading  pole  corners.  This  distortion,  of  course,  increases 
with  the  current  furnished  by  the  machine,  and  if  not  specially 
provided  against,  it  may  result  in  bringing  the  trailing  pole  corners 
to  complete  saturation,  and  in  completely  reversing  the  field  under 
the  leading  pole  corners.  While  this  distortion  is  no  great  evil 
in  itself,  the  resultant  effects  may  be,  and  usually  are  very- 
serious  evils.  All  distortion  of  the  natural  field  of  a  dynamo  is 
sure  to  be  attended  by  a  diminution  of  the  field  strength  resulting 
in  a  falling  off  of  the  K.M.F.  produced  by  the  dynamo,  and  if  the 
distortion  be  very  great,  no  amount  of   compounding  will  cause 

*  Abstract  of  a  Paper  read  befoie  the  American  Institute  of  Electrical 
Engineer-. 


such  a  dynamo  to  give  constant  potential.  The  most  serious  evil, 
however,  arises  from  the  fact  that  the  weakening  «,f  the  field  at  the 
leading  pole  corners  results  in  a  shifting  forward  of  tin:  neutral  point 
or  diameter  of  commutation  of  the  dynamo.  The  amount  of  such 
shifting  depends  on  the  amount  of  distortion,  and  this  in  turn 
varies  with  the  load  on  the  machine.  Consequently,  if  the  brushes 
are  set  on  the  normal  neutral  point  when  running  light,  the 
machine  will  spark  badly  under  load,  and  it  becomes  necessary  to 
keep  shifting  the  position  of  the  brushes  to  meet  every  variation 
in  load.  More  than  this,  unless  the  poletips  or  armature  lugs  are 
saturated,  a  point  of  loading  is  soon  reached,  beyond  which  one 
finds  no  diameter  of  sparkless  commutation,  and  the  output  of 
the  machine  has  reached  a  maximum  at  this  point,  notwith- 
standing the  fact  that  the  load  maybe  below  that  allowed  by  a 
safe  heating  limit.  These  facts,  as  before  stated,  ate  well  under- 
stood by  the  more  competent  dynamo  designers,  and  receive  the 
most  careful  consideration  in  the  preparation  of  new  designs.     It 


Fig.  1. 

must  be  confessed,  however,  that  the  principal  part  of  the 
knowledge  on  this  subject  is  the  result  of  dearly  bought  experience 
and  costly  experiments,  rather  than  of  scientific  study  of  the 
principles  involved.  Designers  of  dynamo  machinery,  with  few 
exceptions,  instead  of  aiming  to  prevent  armature  reaction,  have 
endeavoured  to  avoid  its  bad  effects  in  various  ways,  and  in  some 
cases  with  fairly  good  results.  The  distorting  effects  of  armature 
reaction  become  less,  in  proportion  as  the  reluctance  of  the  air-gap 
and  armature  core  teeth  are  increased,  and  the  wiser  designers  of 
the  present  day,  taking  advantage  of  these  facts,  are  producing 
some  very  creditable  machines.  Probably  some  of  them  still 
believe,  as  some  of  the  very  best  authorities  on  the  subject  of 
dynamo  machinery  have  confessed  to  believing  until  quite  recently, 
that  armature  reaction  is  a  necessary  evil,  and  if  it  were  possible 
to  prevent  it  entirely,  the  whole  utility  of  the  machine  would 
disappear  at  the  same  time. 


Fig.  2. 


Fig.  3 


While  making  a  thorough  consideration  of  the  subject  of  arma- 
ture reaction  some  time  since,  one  of  the  authors  of  this  Papei 
devised  a  means  of  entirely  preventing  armature  reaction  and 
resulting  field  distortion.  On  looking  up  the  literature  of  the 
subject  we  found,  mainly  through  the  Patent  Office  records,  that 
there  were  several  workers  in  the  field  at  a  comparatively  early 
date,  viz  :  Prof.  Elihu  Thomson,  Messrs.  Andrews  and  Spencer, 
Mather,  Forbes,  and  possibly  one  or  two  others.  The  specifica- 
tions given  by  Andrews  and  Spencer  indicate  clearly  the  technical 
side  of  this  method  for  preventing  armature  reactions,  while  our 
part  appears  in  the  development  of  a  plan  for  the  practical  applica- 
tion of  the  scheme  technically  outlined  by  them  in  1886.  This 
method  consists  in  general  in  surrounding  the  armature  with  a 
stationary  winding  exactly  similar  in  its  magnetic  effects  to  the 
armature  winding,  but  directly  opposed  to  it,  and  thus  completely 
balancing  all  armature  reaction.  Fig.  1  is  a  diagram  that  shows 
the  manner  in  which  the  coils  are  applied.  Holes  are  provided 
immediately  back  of  the  pole  surfaces,  and  through  these  holes- 
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are  wound  conductors  which  are  placed  in  series  with  the  arma- 
ture. The  number  of  ampere-turns  of  the  balancing  coils  crossing 
each  pole  face  is  equal  to,  and  opposite  in  direction  to  the  number 
of  ampere-turns  on  the  corresponding  part  of  the  armature. 

A  small  bi-polar  machine  of  about  2h  kilowatts  capacity  was 
designed,  constructed  and  tested  during  the  spring  and  summer  of 
1891,  and  the  results  obtained  were  very  encouraging,  demon- 
strating beyond  doubt  the  correctness  of  one's  understanding  of 
the  principles  involved.  Since  that  time  some  half-dozen  or  more 
multipolar  machines  of  various  sizes  have  been  designed  and 
constructed.  All  employ  these  balancing  coils  with  various  modifi- 
cations of  design  and  gave  the  following  results, 
f  •> Brief  mention  of  these  results  have  been  made  heretofore  in 
the  literature,  while  a  complete  report  of  the  same  is  now  made  for 
the  first  time.*  Figs  2  and  3  are  side  and  vertical  views  of  the 
first  machine  ;  Fig.  4  is  a  side  view  of  the  toothed  armature  ;  and 
the  following  are  the  essential  data  of  construction  : — 

Field  of  cast-iron,  two  poles  

Diameter  of  the  armature  core  over  all  6in. 

Length  of  armature  core    6in. 

Number  of  teeth 64 

Number  of  commutator  bars     64 

Armature  turns  per  bar 3 

;Size  of  armature  conductor,  B.  and  S.  G 12 

Resistance  of  armature,  ohms    '34 

Speed,  R.  P.  M 1,800 

Output,  amperes 25 

Output,  volts   100 

Turns  on  field,  250  of  No.  7,  B.  and  S.  G 

Balancing  turns,  wound  in  six  grooves  per  pole  face,  16 
turns  per  groove,  or  a  total  of  96  turns  of  No.  8,  B 

and  S.  G 

Resistance  of  balancing  coils,  ohms  - '24 

For  dimensions  of  slots  to  accommodate  balancing  winding  see 
Fig.  2. 

The  diagram  of  Fig.  5  gives  the  excitation  characteristic  at  no  load 
and  a  speed  of  1,1)60  revs,  per  minute.  Fig.  5a  is  a  diagram  of  results 
obtained  by  actual  observation  made  on  this  machine  when  over- 


Fig.  4. 

loaded  at  normal  excitation  and  speed,  with  and  without  the 
balancing  coils.  The  pressure  readings  were  taken  at  the  brushes, 
and  do  not  include  the  drop  through  the  balancing  coils  when  they 
were  used.  Characteristic  I.  was  obtained  without  the  use  of  the 
balancing  coils  ;  characteristic  II.  with  the  balancing  coils  ;  and 
characteristic  III.  is  the  same  as  II.  with  the  balancing  coils,  when 
corrected  for  drop  in  pressure  due  to  armature  resistance.  The 
same  field  excitation  of  2,000  ampere-turns  was  maintained  at  all 
times.  It  should  be  noted  that  without  the  balancing  coils  the 
pressure  falls  off  uniformly  and  rapidly,  from  100  volts  at  no 
load,  to  41  volts  at  a  load  of  50  amperes,  with  violent  sparking 
at  all  ranges  of  the  overload.  The  potential  differences  due  to 
the  resistances  of  the  carbon  brushes  were  not  nearly  enough  to 
reverse  the  currents  in  the  coils  while  under  the  brushes,  against 
the  opposing  E.M.F.'s  produced  by  the  reversed  fields  established 
by  the  powerful  armature  reactions.  The  E.M.F.  at  the  brushes 
falls  off  with  a  rapidity  that  is  greater  than  that  which  would  be 
duo  alone  to  the  resistance  of  the  armature,  because  of  the  throttling 
action  of  those  parts  of  the  magnetic  circuit  that  become  satu- 
rated by  the  concentration  of  the  induction  by  the  route  of  the 
trailing  pole  corners.  In  marked  contrast  was  t lie  corresponding 
behaviour  of  the  machine  with  the  balancing  coils  in  circuit,  as 
illustrated  by  curve  II.      There  was  no  sparking  at  any  point  of  the 

overloading;  the  brushet  were  fixed  on  the  no-load  position,  i.e., 
inducl  i'  ii  and  al  ill  i""i  i  the  currents  in  the 
sections  were  Basil]  revel  ed  without  spark,  by  the  potential 
differ)  nces  thai  were  caused  by  the  ret  i  itance  of  the  carbon.  There 
was  no  observable  Calling  off  ol  tie-  induction  through  the 
armature  under  load  when  the  balancing  coils  were  used;  and 
this  is  clearly  indii  ited  bj  ourve  til.,  whioh,  as  stated  before,  is 
curve  II.  corrected   for  tie-  I      due   to   the   resistance 

of  the  armature. 

The  diagrams  with   their  respective  ;iven  in 

i         i.  i,,  i  t   i citation 


i  in  a  Method  for  1 
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was  used  on  all  the  experiments  on  this  machine.  The  pilot  or 
third  brush  method  was  used  for  making  the  field  explorations. 
In  each  instance  the  "exploration  curve"  is  a  record  of  the  pilot 
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brush  readings,  while  the  ordinates  of  the  "magnetisation"  curve 
are  proportional  to  the  actual  induction  densities  as  deduced  from 
the  exploration  curve.      Fig.  6  shows  that  the  induction  is  uniform 
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over  the  entire  pole  face  at  no  load,  normal  excitation  and  speed, 
as  it  should  be  without  the  coils.  The  motion  of  the  armature 
conductors  is   from  right   to   left.     Fig.   7  shows   the  production 
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that  the  balancing  coil  waa  used.     The  magnetisation  curve  shows 

that  the  balancing  coil  slightly  over-compensated  the  magnetic  action 
of  the  armature,  since  the  induction  of  the  trailing  pole  tip  is 
weakened,  and  that  of  the  advanced  tip  strengthened,  a  phenomenon 
just  the  reverse  of  what  commonly  occurs.  The  diagrams  of 
Figs.  9  and  10  are  for  substantially  the  same  conditions  as  those 
of  7  and  8,  except  that  the  machine  was  operated  as  a  motor. 
The  results  are  precisely  those  one  would  expect — the  same  as 
those  obtained  for  the  dynamo,  except  that  the  sides  on  which  the 
higher  inductions  occur  are  reversed  in  position.  Figs.  11,  12, 
13  and  14  give  interesting  results  that  were  obtained  by  lowering 
the  field  E.M.F.  and  then  operating  as  before.  By  operating 
as  a  dynamo  or  motor  without  the  coil,  extraordinary  powerful 
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Fig.  7.— Exploration  Curve,  Full  Load.  v.  =97.  c.=24.  Exciting 
Current,  10'4  a.  Speed,  1,800  revs.  Operated  as  a  Dynamo,  without 
Balancing  Coil. 

armature  reactive  effects  are  produced.  It  is  seen  that  the  brushes 
are  in  the  presence  of  a  reversed  field  that  is  quite  as  great  as  the 
normal  no-load  field  of  3,000  lines  per  square  centimetre,  and 
moderate  sparking  with  the  carbon  brushes  occurred.  Here  the 
balancing  coils  bring  out  an  interesting  effect.  One  would  expect 
that  the  effects  of  their  over-balancing  action  would  be  felt  more  at 
lower  excitations.  In  this  experiment  the  induction  at  the  advance 
pole  tip  or  the  position  of  the  "  commutation  fringe "  is  almost 
doubled  from  the  normal  no-load  value,  instead  of  being  diminished 
as  is  ordinarily  the  case.  It  is  appreciated  that  the  effect  of  such 
a  behaviour  is  to  increase  the  strength  of  the  commutating  fringe 
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1,800  revs.  Exciting  Current,  10'4.  Operated  as  a  Dynamo,  with 
Balancing  Coil. 

at  the  leading  pole  tip  in  proportion  to  the  load,  thereby  diminish- 
ing the  range  of  change  of  the  non-sparking  point  with  metallic 
brushes,  or  enabling  carbon  brushes  to.be  easily  adjusted,  so  that 
when  in  a  fixed  position  there  will  be  practically  no  sparking  at  all 
ranges  of  load. 

The  second  machine  that  was  built,  and  which  made  use  of 
balancing  coils,  was  a  small  one  of  the  four-pole  type  with  cast-iron 
field-magnets.  This  machine  was  designed  to  have  a  capacity  of 
25  amperes  at  80  volts,  or  2  kilowatts  when  running  at  a  speed  of 
1,200  revolutions.  Fig.  15  is  a  diagram  that  shows  the  general 
design  of  the  machine.     The  essential  features  of  the  design  were 


as  follows  :  Type  of  machine,  4-pole  ;  field,  cast-iron  in  two  pieces. 
Armature  two  circuit  drum  winding  through  58  grooves  ;  5  No.  10 
B.  and  S.  G.  wiros  in  each  groove  ;  29  commutator  bars  ;  grooves 
milled  out,  size  |in.  by  ,  \iii.  ;  outside  diameter  of  core,"  7'.in., 
inside  3in.,  surfaco  of  completed  armature  wound  with  No.  14 
B.  and  S.  G.  iron  wire.  Length  of  armature  and  poles,  Bin. 
each.  Effective  length  of  iron  in  armature  core,  5in.,  magnetic 
leakage,  15  per  cent.  Field  cores,  5in.  by  2in.,  with  rounded 
ends  ;  area,  9  14  square  inches.  Mean  length  of  field  magnetic 
circuit,    12-5in.      Magnetic    density    in    armature    core,     5,400' 
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Flo.  9.— Exploration  Curve,  Full  Load.  v.  =  114.  c.  =  26.  Exciting 
Current,  10'4  a.  Speed,  1,920  revs.  Operated  a3  a  Motor,  without 
Balancing  Coil. 

gausses  ;  in  air-gap,  4,900  ;  in  the  armature  teeth,  8,400  ; 
in  the  field  cores,  0,800.  Field  winding,  mean  length  of  turn, 
15in.,  requisite  exciting  M.M.F.  for  field  circuit,  1,145  gilberts*; 
for  armature,  31 '3  gilberts;  for  air-gap,  1,258  gilberts;  or  a 
total  of  2,434  gilberts  ;  size  of  field  wire,  No.  18  B.  and  S.G. 
Number  of  holes  for  balancing  coils,  five  in  each  pole-piece,  even 
conductors  per  pole,  or  140  conductors  total.  Weight  of  complete 
machine,  4001b. 

An  examination  of  this  data  discloses  the  fact  that  no  regard  is- 
had  for  the  pernicious  effects  that  are  ordinarily  met  with  in  the 
use  of  so  short  an  air-gap  with  a  comparatively  large  number  of 
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Fig.  10.— Exploration  Curve,  Full  Load.  v.  =  112.  c.  =  25.  Exciting 
Current,  104  a.  Speed,  1,920  revs.  Operated  as  a  Motor,  with 
Balancing  Coil. 

armature  ampere-turns.  With  the  use  of  the  balancing  coils  no 
such  effects  were  observed  ;  the  machine  performed  precisely  in 
accordance  with  the  original  estimate  made  in  designing  it,  and 
exactly  as  theory  shows  that  ordinary  machines  would  perform  if 
armature  reaction  were  entirely  absent. 

During  test  the  machine  was  belted  directly  to  a  10-u.r.  Sprague 
motor,  and  ran  at  a  speed  varying  from  1,500  to  1,650  revs. 
The   commutator   was   quite   small   for   a   four-pole   machine  ;    it 


*  A  gilbert  is  an  American  unit  of  magnetomotive  force,  equal  to 
mpere-turn. — [Eu.  /;'.] 
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had  only  29  segments,  and  was  very  poorly  suited  for  the 
pressure  of  100  volts  at  which  it  was  tested.  The  machine 
was  loaded  down  to  43  amperes  at  100  volts,  speed  1,050,  and  an 
exploration  curve  taken  around  the  commutator.  This  curve  is 
shown  in  Fig.  16  and  clearly  indicates  the  entire  absence  of  field 
distortion.  It  was  found  that  the  machine  would  easily  carry  a 
load  of  45  amperes  continuously  without  over-heating.  After 
this  curve  was  taken,  the  machine  was  loaded  down  as  heavily  as 
the  driving  belt  would  permit,  and  ran  at  a  load  of  80  amperes 
and  SO  volts  for  about  15  minutes.  Under  this  load  there 
was  no  appreciable  difference  from  light  load  in  the  behaviour  of 
the  commutator.  The  balancing  coils  were  short-circuited  for  an 
instant  while  the  machine  was  loaded  to  40  amperes,  and  the 
vicious  sparking  that  ensued  showed  that  the  dynamo    could    not 
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Fig.  11. — Exploration  Curve.  Full  Load.  v.  =  36.  c.  =  20.  Exciting 
Current,  2'5  a.  Speed,  1,800  revs.  Operated  as  a  Dynamo,  without 
Balancing  Coil. 

be  operated  at  this  load  without  the  balancing  coils.  Indeed,  the 
indications  were,  that  it  would  have  been  fatal  to  the  welfare  of 
the  commutator,  and  perhaps  to  the  armature  itself,  to  entirely  cut 
out  the  balancing  coils  when  the  machine  was  carrying  this 
load.  The  balancing  coils  were  then  cut  out,  and  the  dynamo 
gradually  loaded  down  to  test  the  performance  without  balancing 
coils.  The  brushes  were  shifted  forward  to  prevent  sparking  as 
the  neutral  point  changed,  and  the  potential  was  kept  up  as  much 
as  possible  by  cutting  out  field  rheostat.  The  maximum  current 
reached  was  37  amperes  at  85  volts,  with  field  rheostat  all  out, 
and  speed  1,800  revs.      At  this  speed,  and  with  this  excitation, 
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Two  more  machines  of  the  sime  general  design  as  the  latter 
were  built  and  tested.  These  machines  were  built  with  field- 
magnets  of  mitis  metal,  and  the  pole-pieces  and  armature  cores 
were  lin.  longer  than  the  machine  last  described.  The  armature 
windings  were  different  from  each  other  and  dillerent  from 
the  cast-iron  machine.  One  was  wound  with  a  two-circuit 
winding,  and  the  other  with  a  four-circuit  winding.  Total  weight 
of  each  machine  was  4501b.  Each  midline,  after  running 
at  1,200  revolutions  carries  a  load  of  85  amperes  at  110  volts  for 
two  hours  continuously,  and  was  then  loaded  down  to  100  amperes 
for  a  quarter  of  an  hour.  The  performance  of  the  machines  con- 
firmed in  every  particular  the  results  previously  obtained. 

Two  other  machines  of  this  same  type  were  built — one  of  which 
was  wound  for  a  current  of  10  amperes  at  000  volts,  and  the  other 
for  a  current  of  550  amperes  at  110  volts,  or  00  kilowatts. 
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Fig.  13. — Exploration  Curve,  Full  Lo.id.  v.  =36'5.  < .  =  23-5.  Exciting 
Current,  l"6.v.  Speed,  1.600  revs.  Opjrated  as  a  Motor,  without 
Balancing  Coil. 

This  type  of  machine  was  found  to  be  expensive  to  construct, 
and,  owing  to  its  exceeding  compactness,  very  hard  to  ventilate. 
The  main  plan  in  view  when  designing  these  machines  was  to  lessen 
the  total  weight  for  a  given  output  by  taking  advantage  of  the  fact 
that  when  the  balancing  coils  are  used,  one  may  greatly  increase  the 
amount  of  copper  on  a  given  armature,  and  still  obtain  the  same 
satisfactory  performance  at  the  commutator.  As  Fig.  15  indicates, 
a  too  compact  design  was  adopted  ;  the  ventilation  was  cut  down 
so  that  full  benefit  of  the  large  amount  of  arm  iture  copper  was  not 
obtained. 
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Maohine  No.  7  was  therefore  buill  with  a  field  of  the  ring  type, 
chine  embodied  a  number  of  important  improvemei 

i  lin  as  will  bi  Both   com- 

mutator and  armature  core  were  hollow,  and  the  winding  thoroughly 

il.      \11  armature  ooils  were  wound  simultaneously 

the   winding   was  perfectly    symmetrioal.      The  pole   ring  which 

carries  the  sb  soils  was  made  in  halves,  and  the  pole 

were  joined  together  by  small  connecting  Lugs  in  order  to 

he  •-.  il  in-',  c  mtinuous,     Tl  in  permits  tlte  field 

ooils  i"  i>e  wound  in  b  lathe,  and  in  be  easily  removed  from  the  fields 
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at  will.  It  is  also  a  decided  advantage  to  have  the  balancing  coils 
and  the  pole-pieces  through  which  they  are  wound  separable  from 
the  rest  of  the  field.  The  following  are  the  more  important 
details  of  the  design  of  this  machine  : — Capacity,  91  ampi 
Hi)  vi>lts  or  10  kilowatts.  Type  of  machine,  six-pole,  ring  field 
of  steel.  Armature  winding  of  cable  through  grooves  in  core. 
Armature  lOin.  in  diameter  outside,  by  5in.  inside  ;  number 
of  grooves,  (51 — six  conductors  per  groove.  Grooves,  ^in.  wide 
by  ljin.  deep  ;  number  of  commutator  bars,  122  ;  total  numbor  of 
conductors,  366.  Armature  core  and  pole-pieces,  5in.  long.  Mean 
distance  between  poles,  Jin.  T< ital  magnetic  flux,  1,800,000 
webers  ;  maximum  density  in  armature  teeth,  1-1,400  gausses. 
Maximum  radial  density  in  armature  core.  8,500.  Mean  air-gap 
density,  5,000.  Maximum  field  density,  14,000  ;  length  of  air-gap, 
,',111.:  M.M.F.  for  field,  042  gilberts;  for  air-gap,  1,000  gilberts  ; 
for  armature,  99  gilberts;  total  M.M.F.,  2,341  gilberts.  Fields 
wound  with  No.  20  B.  and  S.G.  wire.  Armature,  300  conductors 
of  No.  6  cable;  five  holes  in  each  pole-piece  for  balancing  coils. 
Balancing  coils  wound  with  copper  ribbon.  Compounding,  two 
series  turns  on  each  field  coil. 

Weight  of  field  easting,  actual 2131b. 

„  armature  core,  shaft  and  spider    981b. 

,,  „         and  commutator  complete 1851b. 

„  ,,         copper 481b. 

„  copper  for  balancing  coils,  actual 551b. 

,,  field  copper,  actual  401b. 

„         dyuamo  complete,  including  base  bearings,  brush 

holders,  brushes  and  14in.  by  9iu.  pulley    8651b. 

This  machine  was  completed  and  tested  in  October,  1894,  and 
the  results  of  test  were  as  follows  : — Speed  of  dynamo,  1,005  revs, 
per  minute  ;  voltage,  110.  Current,  110  amperes.  Time  of  run,  one 
hour.  Temperature  of  room,  71°F.  Temperature  of  armature, 
128°  F.  Temperature  of  field,  1083F.  Rise  of  armature,  57°  F. 
Rise  of  field,  37=  F.  Field  resistance,  110  ohms.  Field  current, 
l'OO  amperes.      Field  energy,    110  watts.      Armature  resistance, 


Fig.  15. 

O0512  ohms.  Armature  winding  loss,  618  watts.  Balancing  coil 
resistance,  0  0202  ohms.  Balancing  coil  loss,  242  watts.  Series 
resistance,  0  00955  ohms.  Series  loss,  115  watts.  Core  loss,  fric- 
tion, etc.,  obtained  from  energy  absorbed  as  motor  running  light 
at  full  pressure,  450  watts.  Total  losses,  1,408  watts.  Total 
output,  12,100  watts.  Gross  energy  absorbed,  13,508  watts.  Com- 
mercial efficiency,  88'7  per  cent.  For  lighter  loads  the  efficiencies 
are  given  by  the  curve  in  Fig.  17.  This  test  was  made  after  the 
machine  had  been  running  for  several  hours  under  various  loads. 
On  another  occasion  the  machine  ran  one  hour  and  twenty 
minutes  under  a  load  of  115  amperes  at  105  volts  with  a  rise  of 
temperature  of  armature  of  48°  F.  While  carrying  this  load,  which 
it  will  be  noted  is  25  per  cent,  above  the  rated  full  load,  the  pilot 
brush  exploration  curve,  shown  in  Fig.  18,  was  taken.  This  curve 
shows  the  entire  absence  of  armature  reaction.  The  machine  has 
also  carried  135  amperes  for  one-quarter  hour,  and  has  several 
times  been  loaded  down  to  180  amperes  for  a  few  minutes  at  a 
time  without  damage. 

While  the  "balancing  coils,"  as  may  have  been  seen  from  the 
foregoing  results,  entirely  prevent  field  distortion  and  shifting  of 
the  neutral  point,  there  is  still  something  lacking  for  ideal  commu- 
tation. In  a  constant  potential  dynamo  the  following  are  the  con- 
ditions for  perfect  and  sparkless  commutation.  When  a  coil  is 
short-circuited  as  it  passes  under  a  brush  the  current  in  the  coil 
must  fall  to  zero,  reverse,  and  rise  exactly  to  the  original  value  in  the 
opposite  direction  at  the  instant  the  short-circuited  coil  is  opened 
by  the  passage  of  the  tip  of  the  brush  from  the  commutator  bar.  To 
bring  about  this  reversal  properly,  the  short-circuited  coil  must  move 
during  short-circuit  through  a  field  whose  strength  is  proportii  >nal 
to  the  armature  current.  In  other  words,  the  short-circuited  coil 
should  move  in  a  neutral  field  when  the  machine  is  unloaded,  and 
should  move  in  a  field  of  considerable  strength  when  fully  loaded. 
The  field  strength  required  for  sparkless  commutation  under  any 
particular  load  depends  first  on  the  resistance  of  the  short-circuited 
coil ;    second,   the  self-induction  of  the  short-circuited  coil  ;  and 


third,  the  duration  of  the  short-circuit  which  in  turn  depen 
the  width  of  brush  and  speed  of  the  dynamo.  Preferably  Mie 
sin  lit -circuited  coil  should  move  in  a  uniformly  distributed  field. 
It  is  evident  from  this  consideration  that  we  do  not  get  the  condi- 
tions for  perfectly  sparkless  commutation  even  where  armature 
reaction  is  prevented  if  we  attempt  to  commutate  under  poll 
corner.  It  is  also  evident  that  if  armature  reaction  and  field  dis- 
tortion are  not  prevented  we  get  just  the  opposite  effect  on  our 
commutation  from  what  we  would  wish — that  is.  our  commutation 
field  grows  weaker  as  the  current  increases,  instead  of  growing 
stronger  as  it  should.  From  this  we  may  set  it  down  as  a  settled 
fact  that  no  dynamo  of  any  considerable  voltage  and  range  of  capa- 
city which  commutates  under  the  leading  pole  corner,  and  is  not 
provided  with  some  special  spark  preventing  device  or  arrangemenl 
for  preventing  field  distortion  can  be  worked  from  no  load  to  full 
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Fig.  16. — c.  =43  Amperes,     Speed  =  1.650  revs, 

load  without  sparking  or  without  shifting  the  brushes.  During 
their  experimental  work  on  balancing  armature  reaction,  the 
writers  devoted  considerable  time  to  the  problem  of  sparkless 
commutation,  and  as  a  result  have  devised  an  improvement  to  be 
used  in  connection  with  balancing  coils,  by  means  of  which  ideal 
commutation  is  attained.  The  device  is  simple,  and  accomplishes 
the  desired  end  perfectly.  It  consists  in  bridging  across  the  gap 
between  the  pole-pieces,  attaching  a  commutation  lug  to  the  centre 
of  this  bridge,  and  making  this  lug  the  centre  of  the  balancing 
coil,  the  latter  being  provided  with  a  few  extra  turns.  The 
arrangement  is  shown  in  Fig.  19,  which  represents  a  portion  of 
the  field  circuit  sectioned  centrally  in  the  plane  of  rotation.  Re- 
ferring to  the  figure,  a  a  and  b  b  are  two  field  coils  wound  round 
the  pole  necks  C  and  D  ;  G  is  the  commutation  lug  which  is 
attached  to  the  middle  of  the  lugs  H  I,  which  latter  bridge  across 


1  / 

£  / 

OUTPU 

r  IN  AW 

PERES 

ht  no 

/OLTS 

the  gap  between  the  pole-pieces  E  and  F.  The  balancing  coil  (not 
shown)  is  wound  through  the  holes  K,  L,  M,  X,  O,  P,  with  the 
commutation  lug  G  at  the  centre  of  the  coil.  The  path  for  mag- 
netism is  indicated  by  the  dotted  lines.  It  will  lie  noticed  that  a 
part  of  the  magnetic  lines  are  shunted  across  between  the  pole- 
pieces  E  and  F,  through  the  bridge  lugs  II  I,  and  do  not  pis- 
through  the  armature.  Now  when  there  is  no  current  in  the 
armature  or  balancing  coils,  it  may  be  easily  seen  that  the  fall  of 
magnetic  potential  from  E  to  F  is  the  same  by  either  the  path 
through  the  bridge  lugs,  or  through  the  armature,  and  that  the 
commutation  lug  1 1  attached  to  the  middle  of  the  bridge  lugs,  must 
be  at  the  same  magnetic  potential  as  the  armature  teeth  opposite, 
for  the  latter  are  connected  to  the  middle  of  the  armature  circuit. 
Therefore,  under  these  conditions,  which  are  practically  what  we 
have  when  the  machine  is  running  light,  there  will  be  no  field 
between  the  surfaces  R  and  S  of  the  commutation  lug  and  anna- 
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ture  respectively.  If  then  our  brushes  are  set  so  that  commuta- 
tion takes  place  while  the  short-circuited  coil  is  passing  under  the 
commutation  lug,  we  have  the  correct  conditions  for  sparkless 
commutation.  When  the  machine  is  loaded,  the  excess  of  ampere- 
turns  of  the  balancing  coils  over  ampere-turns  of  the  armature 
brings  a  magnetising  force  to  bear  on  the  lug  G  in  the  direction 
indicated  by  the  arrow.  This  tends  to  increase  the  magnetism 
through  H,  and  diminish  it  through  I  ;  but  as  H  is  normally 
saturated,  there  will  be  very  little  increase  in  its  magnetism. 
There  will,  however,  be  a  field  established  under  the  commutation 
lug,  by  the  deflection  of  the  lines  from  the  bridge  lug  I  through 
the  commutation  lug  and  armature,  and  it  is  evident  that  the 
stronger  the  current  in  the  balancing  coils,  the  stronger  will  be  the 
field  under  the  commutation  lug.  We,  therefore,  again  have  the 
correct  condition  for  sparkless  commutation  when  the  machine  is 
loaded,  provided  our  balancing  coils  are  so  proportioned  as  to  give 
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Fig.  18.— C  =  115  Amperes.     Speed,  1,050  revolutions  per  minute. 

us  a  commutation  field  of  proper  strength.  From  this  it  will  be 
seen  that  at  all  times  the  commutation  field  is  proportional  to  the 
current,  and  that  for  all  loads  we  have  the  requisite  conditions  for 
sparkless  commutation  without  shifting  the  brushes. 

So  much  for  the  theory  of  this  plan  ;  and  now  comes  the  impor- 
tant question,  "  Will  it  work  in  praotice  ?"  We  are  able  to  answer 
without  hesitation  that  such  a  machine  performs  as  well  in  prac- 
tice as  in  theory,  and  that  actual  tests  show  absolutely  sparkless 
commutation  from  no  load  to  50  per  cent,  overload  with  fixed 
metallic  brushes.  More  than  this,  practice  confirms  another 
theoretical  advantage  of  this  improvement  which  we  have  not 
yet  touched  upon.  It  will  be  noticed  that  the  commutation  field 
is  obtained  by  the  deflection  of  lines  from  bridge  lug  I,  and  that 
the  lines  so  deflected  pass  through  the  armature,  and  consequently 
are  added  to  the  useful  magnetic  field.  We  might  expect  from 
this,  and  from  the  fact  that  since  the  brushes  are  midway  between 


the  poles,  there  are  no  back  ampere-turns,  that  the  machines 
would  compound  somewhat  without  a  regular  compound  winding. 
This  theory  was  entirely  sustained  by  actual  trial.  It  was  found 
under  test,  that  by  slightly  shifting  the  position  of  the  brushes 
forward    or    backward,    it    was    possible    to    make    a    few    of    the 

armature  turns  act  with  or  against  the  field-winding  at  will,  and 

:ln.  without  any  effect  on  the  sparkless  commutation,  so  long  as 
the  brushes  were  not  moved  beyond  the  limits  of  the  commutation 
field,  The  result  of  this  is  that  by  Simply  shifting  the  brushes, 
the  Compounding  oi  the  machine  may  bo  80  changed  that  it  can  be 
■  0  it  any  point  from  10  per  cent,  drop  to  10  per  cent,  over- 
nid,  and  this  without  interfering  with  the  commutation  in 
any  way. 

Thus  by  this  simple  contrivance  we  attain  sparkless  commuta- 
tion without  shifting  of  brushes,  and  a  OOmpounding  adjustable 
at  will.  It  is  not  claimed  that  the  broad  idea  of  a  commutation 
lug    is    new,    but    the   success    of    such    a    contrivance    depends 


altogether  on  the  way  in  which  it  is  applied.  Unless  the  magnetic 
effects  of  the  armature  currents  are  taken  care  of  properly,  a 
commutation  lug  would  prove  worse  than  useless,  and  we  would 
be  likely  to  get  an  effect  just  the  opposite  of  that  desired. 
Thus  it  will  be  seen  that  the  advantages  which  we  have  shown 
as  resulting  from  the  use  of  this  system  of  commutation,  arise 
not  from  the  use  of  a  commutation  lug  alone,  but  from  its  use 
in  connection  with  coils  for  balancing  armature  reactions.  Direct 
experiment  has  shown  that  this  system  of  commutation  will  not 
give  satisfactory  results  except  when  used  in  connection  with 
balancing  coils.  Aside  from  the  effect  on  commutation,  how- 
ever, balancing  coils  have  some  very  important  advantages  to 
which  we  will  briefly  call  attention.  By  their  use  the  capacity 
of  a  machine  of  given  size  and  weight  may  be  greatly  increased, 
and  the  resulting  machine  still  be  far  better  in  quality  and 
operate  more  satisfactorily  than  those  of  ordinary  design.  The 
reasons  for  drawing  this  conclusion  are  briefly  these  :  Since  the 
output  of  these  machines  is  in  no  degree  limited  by  armature 
reaction,  it  is  possible  to  load  the  armature  with  as  much  copper  as 
can  be  crowded  on  to  it  and  to  work  this  greatly  increased  amount 
of  copper  to  its  safe  heating  limit — the  heating  of  the  armature 
conductors  being  the  only  limit  to  the  capacity  of  a  given  arma- 
ture ;  and  the  core  losses  may  be  much  less  in  a  machine  of  this 
type  since  the  magnetic  densities  in  the  core  may  be  made  as  low 
as  we  choose,  and  this  will  permit  the  armature  to  be  loaded  with 
still  more  copper. 

With  the  standard  peripheral  velocity  of  3,000ft.,  it  is  easy  to 
get  an  output  of  20  to  30  watts  per  pound  total  weight  of  dynamo, 
and  for  large  sizes  of  machines  even  still  greater  output  per 
pound.  With  armature  reaction  balanced,  there  is  no  necessity 
for  high  reluctance  in  air-gap  and  teeth,  and  it  is  therefore 
made  as  low  as  possible  for  the  whole  magnetic  circuit.  The 
air-gap  is  reduced  to  what  suffices  for  clearance,  and  the  armature 
and  field  are  worked  at  as  low  densities  as  is  consistent  with 
economy  of  iron.  By  this  means  from  one-half  to  three-fourths, 
or  even  more,  of  the  ampere-turns-  on  the  field  may  be  saved  with 
a  corresponding  saving  in  field  copper  and  field  energy.  This, 
and  the  reduced  core  losses,  reduce  the  fixed  losses  in  the  dynamo 
to  a  minimum,  bringing  them  below  what  is  possible  with  the 
ordinary  construction,  and  the  result  is  a  very  material  change  in 
the  shape  of  the  efficiency  curve  of  the  machine.  Since  the  fixed 
losses  are  very  small,  the  machines  will  have  unusually  high 
efficiency  on  light  loads,  the  efficiency  curves  run  up  very  sharply, 
and  bend  off  to  a  very  uniform  efficiency  throughout  the  greater 
part  of  the  range  of  load.  This  is  a  very  decided  advantage 
where  machines  are  expected  to  work  under  considerable  range 
of  load,  as  they  usually  are,  both  for  lighting  and  power  purposes. 
In  desinging  machines  it  is  also  an  easy  matter  to  proportion 
materials  according  to  their  relative  prices.  Thus,  with  a  design 
containing  a  given  amount  of  copper,  we  can  increase  the  copper 
slightly  and  reduce  the  iron  and  steel,  keeping  the  capacity  of  the 
machine  the  same,  and  thereby  effect  a  saving  in  cost  perhaps,  or 
we  may  increase  the  iron  and  steel  and  reduce  the  copper  to  effect 
a  similar  saving.  With  ordinary  designs  such  an  adjustment  as 
this  would  be  out  of  the  question,  except  at  a  sacrifice  of  valuable 
qualities  of  the  machine,  for  the  invariable  rule  is  that  the  M.M.F. 
of  the  armature  ampere-turns  may  never  exceed  the  M.M.F. 
impressed  by  the  field  between  the  pole  faces. 

The  value  of  sparkless  commutation  is  almost  beyond  price. 
Commutation  has  long  been  recognised  as  the  greatest  bugbear  of 
continuous-current  machinery.  Whatever  adds  to  the  life  of  the 
commutator  adds  to  the  durability  of  the  machine,  and  the  entire 
prevention  of  sparking  is,  therefore,  an  important  feature.  To  be 
able  also  to  have  the  brushes  permanently  fixed  is  of  decided 
value,  and  this,  when  taken  with  sparkless  commutation,  makes  a 
dynamo  self-attendant  to  a  greater  degree  than  usual.  The  extra 
cost  of  applying  these  improvements  to  a  dynamo  is  far  more 
than  balanced  by  tho  saving  effected  in  materials,  and  tho  writers 
believe  that  the  application  of  these  methods  of  design  in  dynamos 
woidd  make  a  pronounced  and  important  step  towards  tho  practical 
perfection  of  this  class  of  machinery. 
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AMERICAN  NOTES. 

(FROM    OUB    OWN'    CORRESPONDENT.) 

New  Fork,  April  7,  1895. 

The  General  Electric  and  WestiDghouse  Companies. — The 
terms  of  the  agreement  in  relatiou  to  patents  between  the 
General  Electric  Company  and  the  Westinghouse  Eleotric  and 
Manufacturing  Company,  to  which  I  have  referred  in  this 
correspondence,  are  said  to  be  completed,  though  no  official 
announcement  has  yet  been  made.  It  is  reported  on  credible 
authority,  however,  that  the  arrangement  will  only  affect 
patents,  including  future  issues  to  either  party.  Both  com- 
panies will  use  all  patents  at  pleasure,  subject  to  royalties  to 
be  paid  to  each  other  on  a  basis  to  be  determined  by  a  board  of 
experts  to  be  appointed  by  themselves,  the  rates  aud  amounts  due 
to  be  determined  quarterly.  This  plan,  it  is  said,  will  result  in 
a  saving  in  law  expenses  sufficient  to  pay  a  dividend  of  2  or  3 
per  cent,  on  the  common  stock  of  the  respective  companies.  It 
may  be  added  that  the  agreement  was  brought  about  by  the 
banking  interests  controlling  the  stock,  without  reference,  it  is 
believed,  to  the  wishes  of  the  officials  of  the  two  companies. 

A  New  Telephone  Company. — An  important  announcement 
has  just  been  made  relating  to  the  entrance  of  a  rival  to  the 
American  Bell  Company  into  the  telephone  field,  backed  by 
well-known  capitalists,  including  the  Sugar  Trust,  the  Standard 
Oil  Company,  the  Crocker  interests  of  California,  and  the 
Pullman  Company  interests.  The  Company  proposes  to  put  in 
telephones  all  over  the  country  at  a  uniform  price  of  $25.00 
per  annum,  the  instruments  to  embody  the  Bonta-Clamond 
all-carbon  multiple  contact  principle.  The  president  of  the 
Standard  Telephone  Company,  as  it  has  been  named,  announces 
that  the  purpose  is  to  go  into  business  in  every  State. 

Niagara. — The  Buffalo  municipal  committee,  which  has  been 
considering  the  terms  under  which  a  franchise  would  be  granted 
lor  the  introduction  of  electric  power  from  Niagara  into  the 
city,  have  reported  and  advised  that  the  rate  to  be  charged  be 
fixed  at  $20.00  per  annual  horse-power.  As  this  figure  is  an 
absurd  one  and  cannot  be  accepted,  it  may,  if  adhered  to,  result 
in  the  transfer  of  Bullalo's  manufacturing  interests  to  Niagara 
Balls. 

Interurban  Railways. — The  Supreme  Court  of  the  State  of 
Pennsylvania  has  just  decided  that  rural  officials  cannot  grant 
free  right  of  way  to  electric  street  railway  companies  over 
country  roads.  As  a  result  of  this,  interurban  roads  will 
hereafter  have  to  purchase  their  right  of  way  from  frontagers, 
instead,  as  heretofore,  leceiving  it  as  a  gift  from  township  and 
county  official  bodies. 


PARIS  NOTES. 

(from  OUR  OWN  correspondent.) 

Paris,  April  12,  1895. 
The  Claret-Wuillemier  System  of  Electric  Traction.— The 
Claret-Wuillemier  underground  system  of  electric  traction, 
described  in  your  columns  in  September  last,  will  receive  its 
first  application  in  Paris,  on  the  line  running  from  the  Place 
de  la  Bepublique  to  Bomainville.  The  concession  for  this  line 
was  granted  to  M.  Lirmoyer  in  18(J3,  who  wanted  to  pass  it 
over  to  an  English  company,  proprietor  of  an  underground 
system  of  electric  traction  ;  this  transfer,  however,  not  having 
been  made,  the  concession  was  taken  away  from  M.  Barmoyer, 
aud  in  November,  1894,  a  competition  was  opened.  After  a 
first  elimination,  two  competitors  remained  on  the  field  — 
M.  Claret  and  a  new  company  which  proposed  a  system,  or  rather 
two  systems  combined,  that  is  to  say,  accumulators  in  the  city 
and  the  overhead  system  in  the  suburbs.  The  line  has  a 
length  of  four  kilometres  intramuros,  and  three  kilometres 
exlramuros,  and  is  entirely  a  double-track  road  ;  the  maximum 
grade  is  four  per  cent,  over  a  length  of  300  metres,  The 
competition  between  the  promotors  of  tho  two  proposed 
systems  was  a  very  lively  one,  and  it  was  only  owing  to  the 
reputation  M-  Claret  had  acquired  as  general  contractor  st  the 
Lyons  Exhibition,  that  the  oonooesion  was  granted  to  him. 
Tne  contract  is.  however,  under  the  condition  (hat  if  within 


two  years  the  system  does  not  give  entire  satisfaction, 
M.  Claret  will  have  to  adopt  another  system,  having  given 
proofs  as  to  its  good  working. 

Accumulator  Traction.— At  a  meeting  of  the  Society 
Internationale  des  Klectriciens  held  on  April  3rd,  M.  Sarcia 
described  some  new  improvements  in  the  storage  battery 
system  of  electric  traction  at  Paris.  The  charging  of 
the  accumulators  was  formerly  effected  at  constant  potential, 
but  the  very  large  current  at  the  beginning  weakened  the 
plates.  The  ditl'erence  of  potential  was  of  255  volts  for  108 
elements.  To-day  the  difference  of  potential  has  been  brought 
down  to  220  volts  during  the  first  period  of  charge,  and  at 
the  end  of  oue  hour  and  a-half  a  survoltt  ur  or  booster  is 
put  in  series  and  brings  the  potential  to  255  volts.  The  total 
duration  of  the  charge  lasts  four  hours,  or  thereabouts.  The 
car?,  25  in  number,  will  be  modified.  They  are  composed  of 
two  separate  trucks  between  which  is  disposed  a  box  containing 
the  storage  batteries.  Formerly,  the  batteries  were  placed 
under  the  seats  of  the  passengers,  and  the  result  was  frequent 
accidents  owing  to  the  upsetting  of  the  sulphuric  acid. 
Further,  changing  the  cells  involved  a  large  amount  of  time. 
Now  a  hydraulic  press,  placed  in  a  pit,  will  lift  the  batter}', 
which  will  then  be  easily  removed  and  another  put  back  in  a 
very  short  space  of  time.  The  weight  of  the  car,  with  the 
batteries,  will  be  of  about  12  tons,  the  accumulators  weighing 
'2\  tons.  The  negative  plates  are  the  same;  the  positive 
plates  are  of  the  type  a  Echelons,  with  a  core  of  antimonous 
(10  per  cent.)  lead.  The  coal  consumption  for  the  last  year 
was  1h  kilogrammes  per  car-kilometre. 


CORRESPONDENCE. 

TIIi:    IIOUSTON-KENNELLY  ILLUMINATION 
PHOTOMETEE. 

TO    THE    EDITOR    OF    THE    ELliCTRlCIAN. 

Sir  :  Wo  notice  that  in  the  editorial  columns  of  your 
issue  for  March  22nd  you  allude  to  our  illuminometer.  We 
believe  that  you  have  failed  to  notice  that  while  the  instru- 
ment is  not  a  laboratory  instrument,  and  is,  therefore,  not 
intended  to  possess  the  accuracy  of  such  an  instrument,  it  is 
for  that  very  reason  free  from  the  objections  to  which  so  many 
laboratory  instruments  must  necessarily  be  liable,  namely, 
that  it  is  very  portable,  swift  in  its  operations,  convenient  in 
its  use,  and  requires  no  standard  light.  Although  we  do  not 
claim  a  higher  degree  of  accuracy  than  10  per  cent,  for  tin-; 
instrument,  yet  we  think  that  this  degree  of  accuracy  is  worth 
securing,  for  at  present  illumination  is  a  matter  of  guesswork, 
except  in  the  laboratory  photometer,  or  except  in  cases  where 
a  portable  standard  of  light  has  to  be  carried  about. 

You  mention  that  you  do  not  find  in  our  paper  a  definition 
of  the  "lux"  as  employed  by  us.  Our  paper  very  distinctly 
points  out  that  the  unit  of  illumination  we  use  is  that  pro- 
duced by  the  accepted  international  standard  of  light  at  the 
present  time,  as  defined  by  the  International  Electrical  Con- 
gress of  Paris  in  1H89  ;  namely,  the  illumination  produced  by 
the  bougie-decimale,  or  the  one-twentieth  Violle  upon  a  normal 
surface  at  the  distance  of  a  metre.  We  are  fully  aware  that 
Mr.  Preece  proposed  this  name  from  the  carcel-metre,  but  the 
carcel  has  not  been  adopted  by  any  International  Electrical 
Congress,  while  the  bougie  has  been  so  adopted,  and  i 
quently  there  is  more  reason  for  employing  a  bougie-) 
than  a  carcel-metre  at  the  present  time. — Yours,  Ac, 

1  [oi  -ton   AM'    Kennelly. 

Philadelphia,  April  2,  1895. 

[The  abseni  i  ndard  light  in   Me  isi  i.  I  louston  and 

Kennellv's  " illuminometi  ourse,  an  advantage,  I 

the  only  question  is  whether  in  securing  this  single  a  Ivaqtage 
the  inventors  have  not  sacrificed  other  things  equally  valuable. 
The  Rumination  photometer  di  crjbed  before  the  Institution 
oi  Civil  Engineers  by  Mr.  A.  1'.  Trotter,  ii  •",  and 

used  by  hie.  in   mea  urini    the  illumination  oi' tho   al 
of  London!  wh    as   portable   and   as   rapid  in   operation 

us    rould    1"  9Cl    '"    addition    a    high 
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degree  of  accuracy.  The  standard  light  (a  small  glow  lamp 
run  off  a  miniature  battery  of  lithanode  accumulators) 
gave  no  trouble  whatever  in  practice.  We  were  in  error 
in  asserting  that  Messrs.  Houston  and  Kennelly  gave  no 
definition  of  their  own  particular  "  lux."  They  did  so  in  the 
full  Paper  (see  Electrical  World,  March  9th,  p.  310),  but  none 
was  given  in  the  abstract  upon  which  we  based  our  remarks.  We 
cannot  recognise  the  decrees  of  the  so-called  International 
Electrical  Congress  of  1889.  There  were  no  regularly 
appointed  delegates,  as  at  Chicago  In  affixing  to  a  little- 
known,  little-used  unit  of  illumination  a  well-known  name 
proposed  for  a  well-used  unit,  Messrs.  Houston  and  Kennelly 
do  their  best  to  render  the  confusion  of  photometric 
nomenclature  worse  confounded. — Ed.  K.] 


TRADE  NOTES  AND  NOTICES. 

[Notices  for  insertion  wider  the  above  heading  must  reach  the  Office 
not  later  than  first  post  Tlmrsdag  morning.  New  Catalogues, 
Frice  Lists,  and  similar  matter  shonld  be  sent  earhi  in  the  ireek.] 

NOW  READY, 

SPECIAL  NOTICE.— The  1895  (thirteenth)  edition  of  "THE 
ELECTRICIAN"  ELECTRICAL  TRADES'  DIRECTORY  AND  HANDBOOK  is 
NOW  READY.  In  addition  to  the  old  well-known  features  of  the  book, 
which  are  brought  up  to  date,  a  quantity  of  new  and  useful  matter 
has  been  added,  rendering  the  book  more  than  ever  indispensable  to  the 
Electrical,  Engineering,  and  Allied  Trades.  Although  about  100  pages 
are  added  to  the  book,  no  addition  is  made  to  the  price,  which  is 
7s.  6d.,  post  free  Ss.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Edit  ions  of  "  The  Electrician"  Series  can 
be  obtained  of  the  Booksellers  or  direct  from  the  Publishing  Offices  : — 

Laboratory  Notes  and  Forms. — With  the  above  title,  we  have  ready 
a  set  of  40  Elementary  and  Advanced  Exercises  for  use  in  Electrical 
Engineering  classes.  These  have  been  prepared  by  Dr.  J.  A.  Fleming, 
and  will  be  found  of  great  service  to  Teachers,  Demonstrators,  and 
Students.  The  object  of  this  series  is  the  saving  of  the  time  of  the  teacher 
and  his  assistants,  and  to  serve  as  a  record  of  the  work  done  by  the  student. 
A  full  prospectus  can  be  obtained  post  free. 

"ELEOTRro  Lamps  and  Electric  Lighting,"  by  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc,  F.R.S.,  is  now  ready.  The  book  is  handsomely  bound, 
and  full  of  original  illustrations,  designs,  initials,  &c.  Price  7s.  Cd.,  post 
free.    Prosjjectus  post  free. 

A  LARGE-SHEET  Table,  giving  full  particulars  of  the  Electricity  Supply 
Stations  throughout  the  Kingdom,  can  now  be  supplied  mounted  on  stout 
board,  with  cord  for  hanging.  Price:  Varnished,  3s.  6d. ;  Unvarnished,  3s. 
— each  post  free.  A  Map  showing  positions  of  Supply  Stations  throughout 
the  country  is  mounted  on  the  back  of  the  Table,  and  a  Coloured  Map  of 
Metropolitan  Electric  Lighting  Areas  and  a  large  sheet  of  Electricity 
Supply  Statistics  arc  also  mounted  on  some  copies,  the  price  of  which  com- 
plete, post  free,  is  5b. 

"  Electric  Motive  Power." — A  new  work,  by  Mr.  Albion  T.  Snell, 
with  this  title,  is  now  ready,  containing  the  latest  information  respecting 
the  application  of  electric  energy  to  mining  and  general  power  transmission 
purposes,  in  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 
]Kirtion  of  which  have  been  specially  made  for  the  book.  The  prioe  is 
10s.  Sd.  post  free  (abroad  Us.). 

"The  Art  of  Electrolytic  Separation  ok  Mktals." — A  second  issue 
of  l'r.  Gore's  book  is  now  ready,  price  10s.  tid.  post  free. 

"  Klkotho-Chemistry."— This  useful  work,  by  Dr.  G.  Gore,  is  still  on 
sale,  the  price  being  2s.,  post  free. 

"The  Work  ok  Hertz."— 15y  Dr.  O.  J.  Lodge,  with  many  original 
illustrations,  price  2s.  6d.  net.,  is  now  ready. 

"  Ki.ectrioal  Engineering  Formula,"  a  pocket-book  by  W.  Geipel 
and  H.  M.  Kilgour,  is  now  ready  ;  prioe  7s.  (id.,  by  post  7s.  Dd.  (abroad 
8s.).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
12s.  6d.,  post  free  13s.  (abroad  13h.  (id.).     Prospectus  on  application  to  the 

Publisher. 

"  DftCH  Akm.vi trkn  ami  ( lOMHUTATOHB."  By  Mr.  V.  Marten  Weymouth, 
is  also  roady  ;  price  7s.  6d.  (abroad  Ss.).      Prospectus  on  application. 

"Tun  [noandbscent  Lamp  and  its  Manufacture."— This  book,  writ- 
ten by  Mr.  Gilbert  S.  Rain,  is  now  ready;  price  7s.  (id.  (abroad  8s.). 
Prospectus  on  application, 


"Tiik.  Eijectrici  uf."  A  special  notice  concerning  certain  changes 
in  the  price,  &o.,  oi  thin  journal  (commencing with  the  new  volume 
on  May  3rd)  will  bo  found  on  page  760, 

Tenders    [nvited.     The   Corp,, ration    ,,f    Londonderry    invite 

tenders    for    the    supply    of    electric  light    Carbons    for  one    year 

from  .lune  1st  next.  Sohedules  oi  quantities,  Ac,  can  bo 
obtained  of  Mr.  John  Crombie,  electrical  engineer  to  ihe  Cor 
potation,  strand,  Londonderry,  and  bonders  must  be  sent  in  to 
Mr.  H.  N.  Chambers,  Town  Clerk,  The  Guildhall,  Londonderry,  not 
later  than  May  1st,  Some  further  particulars,  are  given  in  our 
advertisement,  columns. 


Tenhers  Invited. — The  IIuddersfieldTown  Councilinvite tenders 
for  cast-iron  spigot  and  socket  pipes.  Tenders  must  be  sent  in  to 
the  borough  electrical  engineer,  Mr.  A.  15.  Mountain,  byApril  2(>th. 
Some  further  particulars  appear  in  our  advertisement  columns. 

Tenders   are  invited  until  May  4th  by  the  Telegraph 

Department  of  the  Saxon  State  Railways,  Dresden,  for  the  supply 
of  1,000  small  porcelain  insulators,  10,000  large  porcelain  insulators, 
100  tons  of  galvanised  iron  wire  of  varying  diameters,  2,000  copper 
cylinders,  and  10,000  zinc  cylinders. 

The  La  Plata  Telegraph  Department  invites  tenders 

for  the  supply  of  telegraph  apparatus  and  material. 

Tenders  Accepted. — The  Edmonton  District  Council  have 
accepted  the  tender  of  the  Consolidated  Telephone  Construction 
and  Maintenance  Company,  of  100,  Farringdon-road,  London, 
E.C.,  for  street  fire-alarms. 

The   tender    of    Messrs.    John    Musgrave   and    Sons 

(Limited),  of  Bolton,  has  been  accepted  by  the  Southport  Town 
Council  for  additional  engines  at  the  Council's  electricity  works. 
The  firm  will  supply  two  horizontal  compound  engines  each  of 
250  ii.  p. 

The  Electric  Lighting  Committee  of  the  Hull  Corpora- 
tion have  accepted  the  tender  of  Messrs.  Willans  and  Robinson  for 
the  supply  and  erection  of  an  engine  for  the  electricity  works  at 
£1,295,  and  from  Messrs.  J.  H.  Holmes  and  Co.,  for  a  dynamo  for 
the  sum  of  £'700.  Messrs.  Crompton  and  Co's.  tender  for  switch- 
board and  apparatus  has,  we  understand,  also  been  accepted.  The 
tender  for  the  boilers  required  are  to  be  obtained  from  Hull  firms 
in  accordance  with  the  decision  of  the  Council  at  a  recent  meeting. 

Sale  by  Auction. — It  is  gratifying  to  announce  the  dispersal 
of  the  effects  of  the  "Medical  Electrical  Institute  (Limited)'  and 
the  Electropathic  and  Zander  Institute. "  The  sale  of  these  effects, 
which  include  a  quantity  of  electrical  apparatus,  batteries, 
machinery,  gas  engines,  fittings,  &c.,  is  to  take  place  on  the 
premises,  52,  ( Ixford-street,  on  Tuesday  next  and  following  days. 
Messrs.  Baker  and  Sons,  of  11,  t^ueen  Victoria-street,  E.C.,  are  the 
auctioneers. 

Vacant  Appointment. — The  Governors  of  the  South  -  West 
London  Polytechnic,  Manresa-road,  S.W.,  invite  applications  for 
the  appointment  of  Head  Master  of  the  department  of  Mechanical 
Engineering,  at  a  salary  of  £250  per  annum.  Some  further 
information  is  given  in  our  advertisement  columns,  and  applications 
must  be  made  not  later  than  Monday  the  29th  inst. 

The  Vestry   of  St.  Pancras   require  a  chief  electrical 

engineer  to  undertake  the  charge  and  management  of  the  whole  of 
the  Vestry's  generating  and  distributing  stations  and  mains. 
Applications  must  be  sent  in  to  Mr.  Albert  E.  Pycraft,  Chief  Clerk 
of  the  Electricity  and  Public  Lighting  Department,  Vestry  Hall, 
Pancras-road,  London,  N.W.,  by  May  2nd.  Further  particulars 
appear  in  our  advertisement  columns. 

The  Vestry  of  St.  John,  Hampstead,  are  prepared  to 

receive  applications  for  the  post  of  electrical  engineer  for  their 
central  electricity  station.  Applications  must  be  sent  in  by 
May  2nd.  Some  further  particulars  are  given  in  our  advertise- 
ment columns. 

Removal. — Messrs.  Fenn  and  Co.  (Limited),  makers  of  engi- 
neers' tools  for  the  electrical  and  mechanical  trades,  announce  that 
they  have  removed  from  10,  Kail  way-approach  to  lob",  Borough 
High-street,  London,  S.E. 

Messrs.     Blackburn,     Walker     and     Co.,     electrical 

engineers,  have  removed  from  Bradford-road,  Dewsbury,  to  the 
Tofts  Mill,  Cleokheaton. 

BUSINESS  Chances. — Messrs.  Edlin  and  Stevenson,  electrical 
engineers,  of  36,  Church-street,  Capo  Town,  notify  us  that  Mr. 
II.  W.  Edlin  has  retired  from  tho  business.  The  business  is  now 
being  carried  on  under  tho  same  style  by  Mr.  A.  D.  Stevenson, 
who  takes  over  the  assets  and  liabilities.  Creditors  are  required  to 
furnish  statements  of  their  accounts  owing  to  February  28th. 

\oi:v  \.  We  are  asked  to  state  that  Messrs.  Willing  and  Co. 
(Limited)  have  ceased  to  be  the  sole  agents  for  the  patent  Chame- 
leon electric  signs  manufactured  by  Messrs.  E.  L.  Berry,  Harrison 
and  Co. 

I'.  wkiii  i  nil  a,  Notice  is  given  that  the  first  meeting  of  creditor* 
of  Joseph  Ton-  Todman,  of  Colombo,  Ceylon,  but    lately  trading    it 

.'its,  Bermondsey-street,  S.E.,  and  11.  Queen  Victoria-street,  E.C., 

as    an    electrician,    will    be    held    on    April    26th,    at  11    a.m.    at 

Bankruptcy-buildings,  Carey  street,  London,  W.C.  The  public 
examination  takes  place  on   April  30th,  at    11:30  a  in. 

The  firs!    meeting    of  creditors   of    E.    II.  Berry,  lately 

trading  as  an  eleotrioal  engineer  and  contractor  under  the  style  of 

E,    II.    Berry   and  Pope,  at    Burnley,   Lanes.,  will    t.ake   [dace   at   the 

Exohange  Hotel,  Nionolas  street,  Burnley,  on  Vpril  22nd,  at  ::  p.m. 
The  public  examination  is  announced  for  May  2nd,  at  11  a.m.,  at 

the  County  Court,  Burnley.  The  statement  of  all'airs  shoWS  a 
1.  fii  ienoy  of  £1,481.  Ills.  6d.      The  debtor  attributes  bis  failure  CQ 

"  pressure  from  creditors,"  and  makes  no  offer, 
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Bankruptcies. — The  first  meeting  of  creditors  of  W.  J.  Kelly, 
stated  in  the  bankruptcy  notice  to  be  a  "manufacturer  of  electric 
light  fittings,"  of  58,  Bread-street,  E.C.,  and  43,  King's-road, 
Kentish  Town,  but  who  was  some  time  back  appointed  receiver 
and  manager  for  tho  debenture-holders  in  Poole  and  White 
(Limited),  will  take  place  at  the  Bankruptcy  Court,  Carey-street, 
London,  W.C,  on  April  24th,  at  2:30  p.m.  The  examination  of  the 
bankrupt  takes  placo  on  May  3rd,  at  11  a.m.  It  is  especially 
advisable  that  all  creditors  in  this  failure  should  be  represented. 

The    first  meeting    of   the   creditors   of   the    Medical 

Electrical  Institute  takes  place  at  33,  Carey-street,  London,  W.C. , 
on  April  23rd,  at  11  a.m.,  and  the  meeting  of  the  contributories 
on  the  same  day  at  12. 

Liquidations. — Notice  is  given  that  Mr.  (ieorge  Stapylton 
Barnes  has  been  appointed  ( Ifficial  Receiver  in  the  winding-up  of 
the  Ford-Lloyd  Manufacturing  Company  (Limited).  The  first 
meeting  of  creditors  will  be  held  on  the  24th  inst.,  at  11  o'clock, 
and  of  the  contributories  at  2:30  o'clock,  at  33,  Carey-street, 
Lincoln's  Inn,  London,  W.C. 

On   March   20th   it   was  resolved  that  J.    G.    Statter 

and  Co.  (Limited)  be  wound  up,  and  Mr.  F.  J.  Tingle,  of  110, 
Cannon-street,  London,  E.C.,  was  appointed  liquidator. 

Tariff  Changes. — Various  alterations  have  been  made  and  new 
regulations  issued  by  the  Russian  Customs  Department,  and  future 
consignments  of  lustres,  brackets,  candelabra,  and  similar  fittings 
of  common  materials  for  electric  lighting,  although  fitted  with 
electric  wire  and  switches,  are  to  be  cleared  according  to  material. 
The  Swedish  Customs  ( >ffice  have  recently  revised  their  tariff,  and 
the  new  duty  on  electric  lamps  is  1  kr.  50  ore  per  kilo,  against  the 
previous  duty  of  60  ore.  Copper  wire  and  electric  cables  specially 
insulated,  which  were  previously  allowed  into  the  country  free,  have 
a  duty  of  10  kr.  per  100  kilos,  and  the  duty  on  twisted  ropes  or 
cables  without  insulation  is  increased  from  10  to  15  ore  per  kilo. 

Bell's  Asbestos  Company's  Manufactures. — This  Company 
have  just  issued  a  new  folding  pocket  list  giving  illustrated  descrip- 
tions and  prices  of  a  large  variety  of  goods  manufactured  by  the 
Company,  and  also  a  descriptive  circular  of  Field's  patent  gauge- 
glass  protector,  copies  of  which  can  be  obtained  on  application. 

Wood-Preserving  Process. — Those  interested  in  the  preserva- 
tion and  seasoning  of  wood  have  an  opportunity  of  inspecting  at  2, 
Dean's-yard,  Westminster,  London,  S.W.,  samples  of  wood  treated 
by  the  Haskin  process,  which  is  known  as  "  Haskinising "  or 
Vulcanising.  The  process  is  the  invention  of  Col.  S.  E.  Haskin, 
and  is  carried  out  by  a  mechanical  means  and  apparatus.  It  is 
claimed  that  vulcanising  the  wood  is  superior  to  creosoting  it,  and 
costs  less,  is  without  smell,  and  can  be  worked  with  tools  with  ease. 
The  process  is  recommended  for  telegraph,  telephone,  and  electric 
light  poles. 

The  "E.N.S."  Dry  Battery. — The  Electric  Novelty  Syndicate 
(Limited),  of  7,  <L»ueen  Victoria-street,  London,  E.C.,  call  the 
attention  of  the  trade  to  their  new  dry  cell,  for  which  it  is  claimed 
that  in  point  of  price  and  efficiency  it  compares  favourably  with 
any  dry  cell  yet  put  on  the  market.  The  battery  is  suitable  for 
all  purposes  for  which  Leclanche"  and  other  similar  cells  are  used. 
The  E.M.F.  of  the  cell  is  1'6  volts,  and  the  internal  resistance 
of  a  No.  1  size  cell  is  0'1  of  an  ohm.  With  a  normal  working 
current  polarisation  is  very  slow,  and  recovery  rapid  on  open 
circuit.  The  Syndicate  recommend  the  batteries  for  blasting  pur- 
poses, telephones,  bells,  lamps,  and  experimental  work.  They  are 
stocked  in  four  standard  sizes,  in  round,  square,  and  rectangular 
forms,  ranging  in  price  from  Ha.  to  10s.  per  dozen. 

Messrs.  John  Wilson  ani>  Son. — This  firm,  who  some  time 
back  purchased  the  patent  rights,  drawings,  patterns,  &c,  of  the 
old  firm  of  J.  and  W.  Weems,  and  also  the  works,  tools,  plant,  Ac, 
of  the  old  firm  of  W.  Robertson  and  Co.,  have  combined  the  two 
businesses  at  Vulcan  Works,  Johnstone,  Scotland,  under  the  super- 
vision of  Mr.  Alexander  Wylie.  More  recently  a  considerable 
extension  has  been  made  to  the  works  by  the  addition  of  new 
premises,  250ft.  by  42ft.,  which  have  been  fully  equipped  with 
special  up-to-date  machinery,  which  enables  the  firm  to  execute 
crders  of  any  magnitude  for  hydraulic  machinery  fur  covering 
telegraph,  telephone,  electric  light,  and  other  cables  with  lead  in 
long  lengths,  and  for  all  kinds  of  engineers'  tools,  castings,  engine 
and  boiler  tubes  and  fittings,  screw-cutting  lathes,  valves,  Ac. 
A  new  circular,  containing  an  extensive  list  of  the  firm's  manufac- 
tures, can  be  obtained  on  application. 

Epstein  Accumulators. — We  have  received  a  notification  that 
the  demand  for  Epstein  accumulators  has  necessitated  the  erection 
of  a  new  factory,  with  a  plant  equal  to  liOO  ii.p.  ,  which  enables  the 
Epstein  Company  to  execute  large  orders  expeditiously.  The  prices 
of  these  batteries  have  been  materially  reduced,  and  the  makers 
claim  that  they  are  now  the  cheapest  in  the  market. 

The  Journal. — Part  116  of  tho  Journal  of  tho  Institution  of 
Electrical  Engineers  is  now  ready,  price  lis,     This  part   contains 


the  Papers  (and  discussions  thereon)  by  Mr.  W.  B.  Sayors  on 
"Reversible  Regenerative  Armatures  and  Short  Air-Space 
Dynamos,"  and  by  Dr.  John  Bopkinaon  and  Mr.  E.  Wilson  on 
"  The  Propagation  of  Magnetism  in  Iron." 

"Annuaire"  POUR  LA  An  nee  1895. — We  have  received  from  the 
Scici.'tr  d'Encouragement  pour  l'lndustrie  Nationaleof  Paris,  a  copy 
of  their  Annual  for  lcS'J5,  containing  calendar,  list  of  members,  Ac. 

"Willino's  British  and  Irish  Press  Guide."  —  We  have 
received  a  copy  of  the  twenty-second  annual  issuo  of  this  useful 
and  comprehensive  guide  to  tho  British  and  Irish  Press.  Those 
who  have  occasion  to  make  reference  to  books  of  this  character  will 
find  Willing's  Guide  the  handiest  book  of  the  kind  published.  The 
method  adopted  in  dividing  the  book  into  sections  lends  itself  to 
ready  reference.  In  addition  to  the  British  and  Irish  Press,  useful 
lists  are  given  of  Continental,  Colonial,  and  American  publications. 


Accrinoton. — Messrs.  Simpson  Bros.,  of  Hapton,  have  written 
to  the  Town  Council  notifying  that  proposals  have  been  made  to 
them  for  the  formation  of  a  local  company  for  the  supply  of  electric 
current  to  this  town,  and  inquiring  whether  the  Council  would 
oppose  an  application  by  the  Company  for  a  Provisional  Order,  and 
the  Town  Clerk  has  been  instructed  to  reply  that  the  Council's 
Order  is  still  in  force,  and  that  they  have  borrowing  powers  to  tho 
extent  of  £10,000,  out  of  which  a  site  for  a  supply  station  has  been 
purchased,  and  the  work  of  laying  mains,  &c,  would  be  proceeded 
with  "as  soon  as  the  Council  are  convinced  of  its  expediency, 
having  regard  to  the  demand  for  electric  current."  The  Council 
would,  therefore,  oppose  any  application  on  behalf  of  the  proposed 
Company. 

Bath. — It  will  be  remembered  that  Major  Cardew,  in  his  report 
on  the  recent  application  of  the  City  of  Bath  Electric  Lighting  and 
Engineering  Company  for  a  Provisional  Order,  in  place  of  their 
present  licence,  recommended  that  the  Order  be  not  granted  with- 
out the  consent  of  the  Corporation,  but  added  his  opinion  that 
consent  might  be  given  on  condition  of  the  Corporation  having 
power  to  purchase,  taking  over  concurrently  with  the  purchase  the 
powers  of  the  Order.  The  Electric  Light  Committee  have  just 
presented  their  report  on  this  point,  and  they  recommend  the 
Council  to  adhere  to  their  original  decision  to  refuse  their  assent, 
and  to  themselves  apply  for  a  Provisional  Order.  This  was  agreed 
to  at  the  meeting  of  the  Council  on  Tuesday. 

Belfast  Exhibition. — This  Exhibition,  which  promises  to  be  a 
great  success,  is  now  nearly  complete.  It  is  stated  that  the  lighting 
of  the  building  by  electricity  will,  when  finished,  be  one  of  tho 
largest  lighting  jobs  yet  undertaken  in  Ireland.  The  work  is  being 
carried  out  by  Messrs.  W.  Coates  and  Sons,  of  Fountain-street, 
Belfast  ;  1,000  10-c.p.  incandescent3  and  100  2,000-c.p.  arcs  are 
already  being  installed  under  the  supervision  of  the  firm's  engineer, 
Mr.  S.  Dashwood.  Eight  dynamos,  built  by  Messrs.  J.  H.  Holmes 
and  Co.,  of  Newcastle-upon-Tyne,  all  specially  designed  for  this 
work,  are  now  erected.  Crompton-Pochin  arc  lamps  are  used. 
The  Exhibition  was  formally  opened  last  week.  Mr.  Philip  Shrapnel, 
who  is  well  known  in  connection  with  exhibitions  held  at  the 
Agricultural  Hall,  London,  is  the  manager. 

The  Berne  Vocabulary-. — If  further  evidence  were  needed  of 
the  unskilful  character  of  the  compilation  recently  published  by 
the  Berne  Bureau,  it  is  supplied  by  a  correspondent  of  The  Times, 
"  W.  B. ,"  in  the  issue  of  Tuesday  last.  After  giving  a  list  of  a  few 
unsuitable  English  words  which  a  cursory  glance  at  the  book 
discloses,  "  W.  B."  writes:  —  "To  say  that  its  compilation  has 
been  carelessly  performed  would  be  far  too  mild  a  term  to  employ. 
In  my  opinion,  the  20  examples  I  have  given  prove  that  the  com- 
pilation has  been  performed  by  men  who  possessed  but  a  very 
elementary  knowledge  of  the  work  entrusted  to  them.  That  such 
a  vocabulary  should  be  issued  under  the  sanction  of  the  repre- 
sentatives of  the  European  States  of  the  International  Telegraph 
Conference  reflects  but  little  credit  on  the  arbiters  of  the  telegraphic 
communities  of  Europe.  But  that  such  an  ill-selected  vocabulary 
should  be  compulsorily  forced  upon  the  mercantile  communities  of 
Europe  three  years  hence  should  be  most  strongly  protested  against 
without  delay.  As  regards  price,  tho  vocabulary  under  remark 
would  be  a  marvel  of  cheapness  if  it  was  a  good  one,  but,  owing 
to  its  faulty  compilation,  it  must  be  considered  dear  at  any  price." 
It  is  satisfactory  to  note  that  the  strictures  of  its  correspondent 
have  the  full  support  of  The  Tina*,  which  in  its  editorial  comments 
says  :  "We  do  not  suppose  that  the  authorities  will  be  very  ready 
to  amend  the  proposed  vocabulary  unless  those  interested  put  pres- 
sure on  them."  As  the  next  Telegraphic  Conference  is  to  be  held 
shortly,  it  is  important  that  code  users  should  be  energetic  in  thoir 
ctl'orts  to  insist  upon  a  revised  edition  of  the  vocabulary  being  at 
once  prepared,  or  that  its  compulsory  adoption  should  be  rescinded. 
In  the  event  of  a  revised  vocabulary  being  prepared,  the  one  thing 
needful,  without  doubt,  is  that  English  experts,  who  have  a  greater 
knowledge  of  the  requirements  of  the  coding  public  than  any  other 
telegraphic  body,  should  bo  either  consulted  or  directly  omployod 
in  it-  preparation.     But  assuredly  time  (a  pressing,  as  the  work 
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of  private  codo  compiling  is  both  laborious  and  time-consuming. 
We  have  known  such  codes  to  take  over  three  years  in  preparation! 

BLACKPOOL. — At  last  week's  meeting  of  the  Town  Council,  a  letter 
was  read  from  the  National  Telephone  Company,  calling  attention 
to  a  disturbance  of  the  telephone  wires  by  certain  electric  lighting 
plant,  the  property  of  the  Corporation. 

BRAZIL.  It  is  stated  that  work  has  been  commenced  on  the 
Santa  Theresa  Electric  Railway  at  Santo  Antonio,  Brazil. 

BRIGHTON. — The  Brighton  and  Rottingdean  Seashore  Electric 
Railway  will,  it  is  expected,  be  completed  during  the  coming 
summer.  The  line  is  provided  with  two  jetties,  one  at  Paston- 
place  and  the  other  at  Rottingdean  I  lap.  The  cars  will  be  so 
raised  that,  even  at  the  highest  tide,  they  will  run  a  safe  distance 
above  the  water.  The  cars  to  be  used  are  to  be  deck-shaped  and 
fitted  with  a  saloon  and  upper  deck,    and    will  carry   about  130 

passengers. The  Directors  of  the  famous  Brill's  Baths,  so  well 

known  to  Londoners  as  well  as  to  residents  of  this  noted  health 
resort,  recognising  the  importance  of  suitable  lighting,  have  recently 
fitted  their  bathing  establishment  for  the  electric  light,  which 
was  inaugurated  on  Saturday  last.  The  light  was  switched  on  by 
the  Mayoress. 

BuRiiLARY. — The  enterprising  burglar  appears  to  be  particularly 
in  evidence  in  the  "E.  C."  district  of  London.  The  premises  of 
the  Brush  Company  in  (.Jueen  Victoria-street  have  recently  been 
visited,  and  it  is  stated  that  about  £'300  is  missing. 

Cardiff. — The  Lighting  Committee  of  the  Corporation  have 
agreed  to  extend  the  electric  lighting  mains  through  several 
additional  thoroughfares  at  an  estimated  outlay  of  £1,860. 

Cheltenham. — An  experimental  run  of  the  electric  light  took 
place  last  week,  and  amongst  the  premises  lighted  were  those  of 
the  Cheltenham  JExamimr.  In  the  composing  room  an  8  c.p. 
lamp  for  each  man  fakes  the  place  of  a  dim  gas  light,  which 
formerly  "illuminated"  two  compositors.  112  incandescents  of 
various  candle-powers  are  used  in  the  building.  The  wiring  work 
for  this  installation  has  been  carried  out  by  Messrs.  R.  E.  and  C. 
Marshall,  of  Cheltenham.  The  trial  proved  completely  successful, 
and  Mr.  Kilgour,  the  borough  electrician,  was  congratulated  by 
those  present  on  the  result.  As  at  present  arranged,  the  formal 
handing  over  of  the  supply  station  by  the  contractors  (Messrs. 
Siemens  Bros,  and  Co.)  will  take  place  on  Tuesday,  April  30th. 

Church  and  Chapel Lichtinu. — Tho  parish  church  ofBuckland, 
near  Dover,  was  lighted  by  electricity  on  Easter  Sunday  for  the 

first  time. Salem  Chapel,  Cheltenham,  is  now  lighted  electrically, 

to  the  complete  satisfaction  of  the  congregation  and  officials. 

Croydon. — The  result  of  a  canvass  by  the  Croydon  Chamber 
of  Commerce  on  the  electric  lighting  question  has  proved  the 
wisdom  of  the  course  adopted  by  the  Chamber.  The  result  of 
the  canvass  in  the  compulsory  area  is  as  follows  : — Number  of 
circulars  sent  out  37'2,  replies  received  197,  unqualified  yes  851, 
conditional  yes  44,  no  44;  in  favour  of  the  Corporation  working 
thr  scheme  142,  of  a  private  company  24.  In  addition  to  the 
above  372  circulars,  432  were  addressed  to  residents  outside 
the  compulsory  area  ;  170  replies  were  received  as  follows  : — Un- 
qualified yea  57,  conditional  yes  30,  no  72  ;  while  102  were  in 
favour  of  the  work  being  carried  out  by  the  Corporation.  It  will 
thus  be  seen  that  out  of  a  total  of  804  circulars  and  369  replies, 
1  Hi  wero  unconditionally  favourable,  74  conditionally,  and  only  121 
unfavourable.  The  Chairman  of  the  Chamber  (Mr.  Alderman 
Thrift),  in  commenting  upon  the  result,  said  he  fully  endorsed  the 
action  taken  by  the  Corporation,  oh,  the  recommendation  of  their 
consulting  engineer,  and  which  was  reported  in  our  last  issue.  A 
resolution,  approving  the  action  of  the  Corporation  and  supplying 
the  information  above  referred  to  to  th.it  body,  was  unanimously 
adopted, 

Dewsbury.  The  Town  Council  havo  agreed  to  the  proposal 
that  the  new  baths  and  library  should  be  fitted  throughout  for  the 
electric  light. 

Baling.  The  Electric  Lighting  Committee  reported  to  the  last 
meeting  of  the  District  Council  that  the  supply  station  had  been 
formally  taken  over  on  behalf  of  the  Council  bv  the  purveyor.  It 
was  dei  ided  to  appoint   Messrs.   Bramwell  and   Harris  for  a  term  of 

three  years  as  consulting  engineers  to  the  Council  at  a  fee  of  fin;. 
per  annum,      \n  extension  of  the  electric  lighting  mains  was  also 

agreed  upon  at  an  ( si  no  ited  oot  I  ol  al I   £650 

Edinburgh,  tin  Friday  evening  last  the  ceremony  of  turning 
on  the  electric  ourrenl  waB  performed  by  Mrs.  M  'I  lonald,  wife  of  the 
I  iord  Provo  i  ^.boul  500  invited  guests  assembled  previous  to  the 
function  at  the  supply  station  in  Dewar-place,  when  an  inspection 
of  the  machinery  took  plaoe  The  Lord  Provost  pointed  out  that 
about  'inn, mm  was  invested  by  the  Corporation  in  it^  electric 
lighting  undertaking,  A.bout  £9,000  have  been  paid  for  land; 
£16,000  for  maohin  i  ,  £0,600  i  switchboards,   61,700; 

batteries,    21,400 1   cables  and  ooppor,  about    691.000 1  oaatina, 

B9,600  :  road  I    oi  sboul  n  16,000     He  reft  rred  to 

the  services  ol  Pro!  Kennedy  rod  hi    oonfidenos  in  the  auo< 
heme,   m.i  n,  ti„.  effort?  il  Mi    RJpnWinq  ■    'hi " 


engineer.  He  considered  the  Edinburgh  public  were  also  deeply 
indebted  to  Councillor  Mackenzie  for  his  superintendence  of  the 
work. — Councillor  Mackenzie  explained  the  necessity  of  providing  for 
future  extensions  by  building  a  larger  station  than  that  at  present 
required.  He  cited  the  cases  of  several  towns  in  which  the  original 
accommodation  had  been  very  inadequate  for  later  wants.  Referring 
to  the  demand  for  electric  light,  he  pointed  out  that  whereas 
Glasgow  began  with  only  6,000  lamps,  they  in  Edinburgh  began 
with  an  equivalent  of  20,300  8  c  p.  lamps  applied  for  already  and 
ready  to  be  wired  on.  The  175  street  lamps  were  equivalent  to 
3,000  lamps  more.  They  were  quite  sure  a  further  6,000  lampa 
would  be  applied  for  within  the  next  few  months,  and  they  had  the 
full  expectation  that  by  the  coming  winter  10,000  8  c.p.  lamps 
would  be  applied  for.  This  would  at  ones  necessitate  an  extension 
of  their  plant.  They  were  quite  safe  in  going  on  until  they  had 
40,000  lamps  wired.  With  regard  ti  the  opposition  to  gas,  he 
did  not  see  that  there  should  be  any  antagonism.  It  was  only 
when  the  electric  light  became  a  question  of  practical  lighting  that 
gas  engineers  woke  up  from  their  lethargy.  As  to  the  cost  of 
the  electric  light,  they  might  take  his  word  for  it  that  it  was 
likely  to  be  a  little  dearer  than  gas,  but  though  at  61.  per  unit 
electricity  was  25  per  cent,  dearer  than  Edinburgh  gas,  with  the 
economies  that  could  be  practised  in  the  way  of  turning  off  the 
light  the  pries  of  the  one  would  really  not  be  more  than  the 
price  of  the  other. — Prof.  A.  B.  W.  Kennedy  said  he  was 
very  glad  to  be  there  with  their  troubles  all  paat.  He  did 
not  think  there  was  any  place  in  the  United  Kingdom  other 
than  London,  and  he  was  not  quite  sure  of  London  either, 
which  offered  the  same  certainty  of  success  as  Edinburgh  did. 
He  had  not  the  slightest  doubt  of  the  financial  success  of  the 
scheme,  and  no  other  city,  he  thought,  had  started  with  anything 
like  the  same  number  of  lamps  applied  for. — A  dinner  was  subse- 
quently held  at  the  Rutland  Hotel,  where  the  actual  ceremony  of 
turning  on  the  electric  current  took  place,  at  eight  o'clock,  and  as 
the  long  line  of  light  swept  instantly  into  view  an  admiring 
multitude  raised  a  loud  cheer.  Many  thousands  of  people  congre- 
gated in  Princes-street,  and  at  the  West-end  the  throng  was  dense 
enough  to  interfere  serious'y  with  the  traffic.  The  inauguration 
proved  a  complete  success,  the  light  burning  bright  and  steady.  In 
order  that  the  painful  contrast  between  the  gas-lighted  and  elec 
trically-lighted  portions  of  the  city  may  be  less  conspicuous  it 
has  been  recommended  by  the  Cleaning  and  Lighting  Committee 
of  the  Town  Council  that  in  future  none  of  the  street  gas  lamps 
shall  be  turned  out  at  midnight,  as  has  previously  been  done.  The 
Edinburgh  installation  seems  to  have  deeply  concerned  a  corres- 
pondent of  our  contemporary  the  Journal  of  Gas  Lighting,  and  his 
remarks  on  the  outlook  for  the  electric  lighting  scheme  are  of  a 
very  pessimistic  character.  He,  however,  admits  that  the  work 
has  been  well  done,  but  talks  of  the  deficits  "  which  always  arise  " 
from  Corporation  electric  lighting  undertakings. 

Electric  Coal-Cuttinu. — At  the  eighteenth  annual  meeting  of* 
the  Mining  Institute  of  Scotland   last  week,  Mr.  (I.  A.  Mitchell, 
the  president,  read  a  Paper  on  "Electric  Coal-Cutting  at(  ilenclelland 
Colliery."    The  Paper  is  to  be  discussed  at  the  next  meeting. 

Electric  Motive  Power  for  the  New  York  Central 
Railway.  -The  Financial  News  states  that  President  Depew,  of 
the  New  York  Central  Railway  Company,  recently  remarked  that 
the  subject  of  the  equipment  of  the  Niagara  Falls  branch  of  that 
line  with  electric  motive  power  was  now  under  consideration. 
Several  of  the  leading  spirits  of  the  Niagara  Power  Company  are 
connected  with  the  New  York  Central  system. 

Electric  Tb  tCTION  on  the  Continent. — Tho  American  technical 
journals  have,  perhaps,  done  more  by  means  of  their  pictorial 
efforts  to  sot  tho  ordinary  British  mind  against  tho  use  of  overhead 
wires  for  traction  purposes  than  has  any  inherent  defect  in  the 
system  itself.  That  the  overhead  system  can  be  established 
without  any  appreciable  disfigurement  of  the  thoroughfares  or  the 
surrounding  soenery  may  be  seen  by  a  set  of  views  now  being  sent 
out  by  Mr.  K    \Y.  Black  well,  of  39,  Viotoria-street.     The  16  views 

included  in  the  sheet  relate  to  the  electric  tramways  of  Bremen, 
Liibeck,  Hamburg,  Baden  Voslau,  Essen,  Breslau,  Chemnitz, 
Halle,  Ueinscliicd,  and  Kiew.  and  as  the  work  in  all  these  cases 
has  been  carried  out  on  approved  European  principles,  Mr. 
Blackwell's  efforts  to  popularise  the  overhead  system  deserve 
success.      We    would    recommend    that     the    sheet    of  illustrations 

should  be  freely  distributed  by  those  interested  in  electric  traction, 
more  particularly  amongst  local  authorities 

Export  op  Telegraph  Wire  vnd  Apparatus.  Exports  of 
telegraph  wire  and  apparatus  connected  therewith  during  March 
last  reached  a  value  of  £10,598,  as  compared  with  £113,423  in  the 
corresponding  month  of  last  year.  The  great  shrinkage  which  has 
taken  place  this  year  in  this  branch  of  trade  is  shown  by  the  returns 

fi  i  the  three  in1  nths  ending  March,  tho  total  being  £04,202,  agaiutt 
6805,879  in  thfi  sum  qunrtei  o(  l  I  959  in  1893, 

I  oi.im  o„|s,,  l,i  i  ii  i  i  ,.  A  popular  lecture  oil  "Tie  \pphea 
lorn-   ol    Kleetrieit,\      i     In  lie  deln  ered   hj   Mr.    V,  Schuloy  at    the. 

Oroydon  Oountj  ['olyteohni'  to-morrow  (8atu.rd.ivy)  6.1  Bp,«V 
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Hamburg  Tramways  Company. — The  report  of  the  Directors  of 

this  Company  speaks  in  glowing  terms  of  the  conversion  of  several 
lines  to  electric  traction,  the  results  being  considered  highly  satis- 
factory. It  is  intended  to  convert  all  the  lines  of  the  Company,  with 
the  exception  of  the  Wandsbeck  line,  to  electric  traction  by  1897. 

HAMMERSMITH. — The  Electric  Lighting  Committee  recommend 
the  Vestry  to  treat  for  the  purchase  of  two  pieces  of  land  abutting 
upon  Fulham  Palace-road,  known  as  the  Gardens  Estate,  to  bo 
used  for  erecting  an  electric  light  generating  station,  for  the  sum 
of  £7,000. 

HampSTEAD. — At  the  meeting  of  the  Vestry,  on  Tuesday,  it  was 
decided  to  expend  a  further  £2,500  in  laying  down  mains,  &C,  for 
the  supply  of  current  to  private  consumers.  It  was  announced  that 
there  was  a  large  increase  in  the  number  of  customers.  7,-'i-18 
8  c.p.  lamps  are  now  connected  up,  and  the  revenue  for  the  past 
three  months  was  £770.  At  the  same  meeting  the  resignation  of 
the  chief  electrical  engineer  (Mr.  R  A.  Chattock)  was  accepted, 
and  it  was  decided  to  advertise  for  a  successor.  The  commencing 
salary  of  the  new  electrical  engineer  was  fixed  at  £300  per  annum. 

Hi ddersfield. — At  the  meeting  of  the  County  Council  on 
Wednesday  the  Electric  Lighting  Committee  presented  their  state- 
ment of  accounts,  which  showed  a  deficiency  of  £2,005  on  revenue 
account.  Councillor  Calvert  explained,  however,  that  there  was 
not  a  deficit  on  the  undertaking  ;  but  they  were  obliged  to  pay 
both  principal  and  interest  in  15  years. 

Keswick. — The  Electric  Light  Sub-Committee  of  the  Town 
Council  have  decided  to  call  a  meeting  of  the  ratepayers  to  discuss 
the  whole  question  of  the  lighting  of  the  town.  The  decision  has 
been  taken  practically  on  the  question  as  to  whether  the  Council 
shall  give  its  consent  to  the  application  of  the  Windermere  Com- 
pany for  a  Provisional  Order  for  lighting  the  district  electrically. 

Killarney. — The  action  brought  by  the  local  gas  company 
against  the  Town  Commissioners  has  ended  in  a  verdict  for  the 
company.  This  decision  follows  the  success  of  the  locil  electric 
lighting  company  in  a  similar  action,  and  the  question  of  whether 
an  appeal  should  be  lodged  against  the  decision  of  Judge  Shaw  was 
discussed  at  the  last  meeting  of  the  Commissioners,  when,  by  the 
casting  vote  of  the  chairman,  it  was  decided  that  the  decision 
should  be  abided  by,  and  that  the  local  electric  lighting  company 
should  be  asked  to  discontinue  the  lighting  of  the  town.  It  is 
doubtful,  however,  whether  this  triangular  dispute  is  even  now 
terminated. 

Kino's  College  (London). — A  course  of  evening  lectures  and 
laboratory  work  is  to  be  given  in  the  Siemens  Laboratory,  com- 
mencing on  April  29th.  Prospectuses  can  be  obtained  of  the 
secretary. 

Kingswood  (near  Bristol). — The  Urban  District  Council  has 
approved  of  the  action  of  the  local  tramways  company,  by  which 
the  poles  for  the  overhead  running  of  the  Kingswood  section  of  the 
tramways  are  to  be  placed  on  the  edge  of  the  footpath. 

Lectures — In  connection  with  the  electricity  class  of  the  Whit- 
gift  Grammar  School,  Croydon,  Mr.  J.  M.  Densham  delivered  a 
lecture  last  week  on  "  Electricity,"  and  after  the  lecture  Mr.  H.  T. 
Haws  gave  an  address  to  the  class  on  "  The  Education  of  an 
Electrical  Engineer."  There  was  an  exhibition  of  electrical  appar- 
atus, some  of  which  had  been  constructed  by  the  present  students 
of  the  class,  and  other  exhibits  had  been  fitted  up  by  the  students. 
The  lecture  proved  a  great   success,  the   audience  including   the 

Mayor  and  Deputy  Mayor. Mr.  H.  Byrom  Rimon  delivered  a 

lecture  on  "  The  Mechanical  Principles  of  Electric  Engineering" 
at  the  Croydon  County  Polytechnic  yesterday  (Thursday)  evening. 

Mr.    C.    L.    Eclair-Heath    gave  a    lecture    last  week    at   the 

Central  Higher  School,  Sheffield,  on  "Some  Applications  of 
Electricity  to  Industrial  Purposes."  The  Mayor  presided,  and 
those  present  included  a  number  of  the  leading  manufacturers  of 
the  town.  The  lecturer  dealt  chiefly  with  the  applications  of 
electricity  to  special  Sheffield  industries,  such  as  raz  ir-making  and 
metal-heating,  and  the  lecture,  which  was  well  illustrated,  proved 
of  great  interest  to  a  large  audience,  who  expressed  a  hope  that  a 
series  of  similar  instructive  entertainments  would  follow. 

Middlesbrough. — The  Electric  Lighting  Committee,  after  con- 
sidering the  subject  of  the  replies  to  their  circular-canvas3  referred 
to  in  our  last  issue,  have  recommended  that  the  question  of  electric 
lighting  shou'd  be  deferred.  Alderman  Jones,  in  moving  the 
adoption  of  the  Committee's  report,  and  while  agreeing  with  the 
recommendation,  said  that  with  the  number  of  tradesmen  who 
were  at  present  prepared  to  have  the  light  the  Corporation  would 
start  with  three  times  the  number  of  customers  originally  obtained 
by  the  Corporations  of  Newcastle  and  Bradford.  He  therefore 
proposed  at  the  next  meeting  of  the  Council  to  ask  them  to  come 
to  a  definite  decision  in  the  matter,  and  either  themselves  apply 
for  a  Provisional  Order  or  cease  to  stind  in  the  way  of  a  private 
company  making  the  customary  application  for  sanction.  Alderman 
Bell  thought  that  a  small  station  costing  between  £10,000  and 
£20,000  should  be  started,  and  he  moved  that  an  estimate  be  pre- 
pared of  the  cost  of  such  an  installation,  but  a  proposal  that  this 


amendment  should  bo  withdrawn  was  agreed  to  on  the  understand- 
ing that  the  Committee  would  bo  prepared  with  a  definite  proposi- 
tion at  the  next  meeting  of  the  Council. 

Montrose. — As  a  hitch  has  occurred  in  the  carrying  out  of  the 
arrangements  between  the  Town  Council  and  the  Scottish  House 
to-House  Company  for  supplying  the  town  with  electric  current,  it, 
was  proposed  at  the  last  meeting  of  the  Council  tint  the  matter 
should  drop  awaiting  further  developments.  This  was  agreed  to. 
A  similar  cojrse  has  been  adopted  at  Brechin. 

Newport  (Mon.). — A  long  discussion  took  placo  at  the  meeting 
of  the  County  Council  of  this  town  last  week  on  the  subject  of 
electric  lighting.  A  sub  committee  recommended  the  appointment 
of  a  works  manager  at  £1.80  per  annum  and  an  assist  mt,  manager 
at  £130,  making  with  mechanics  and  other  employes  a  total  of 
£950  per  annum  for  salaries.  Alderman  Moses,  the  Chairman  of 
the  Electric  Lighting  Sub-Committee,  in  reply  to  objections  taken 
to  the  proposals,  pointed  out  that  many  of  the  members  appeared 
to  have  a  desire  to  see  the  installation  of  the  electric  light  prove 
a  failure,  but  up  to  the  present  no  such  failure  had  taken  place, 
and  everything  had  proved  highly  successful.  Applications  equal 
to  2,000  8  c.p.  lamps  had  been  received,  exclusive  of  the  lighting 
of  the  public  buildings.  As  to  the  final  completion  of  their 
works,  this  would  probably  take  place  in  about  two  months. 

Provisional  Orders. — Applications  made  to  the  Board  of 
Trade  by  the  local  authorities  of  Swindon  New  Town,  Leigh, 
Radcliffe,  Pontypool,  and  Walthamstow  for  Electric  Lighting 
Provisional  Orders  have  been  granted,  and  now  only  await 
confirmation  by  Parliament. 

The  River  Plate. — Mr.  A.  Roci  has,  it  is  stated,  petitioned 
the  Government  for  permission  to  transfer  to  the  River  Plate 
Telegraph  Company  a  concession  which  he  holds  for  a  cable  between 
Buenos  Ay  res  and  Monte  Video. 

St.  Helens. — It  has  now  been  decided  that  the  conversion  of 
the  Warrington-road  Baths  into  an  electric  supply  station  building 
shall  not  be  proceeded  with,  but  that  Rimrner-street  shall  bo 
closed,  and  the  cottages  razed  to  enable  a  supply  station  to  be 
erected  upon  the  site. 

St.  Pancras  (London,  N.W.). — At  the  meeting  of  the  Vestry 
on  Wednesday,  the  Electricity  and  Public  Lighting  Committee 
presented  their  statement  of  accounts  for  the  year  ended  December 
31st.  The  generation  expenses  in  1893  amounted  to  £6,103.  4s.  Id., 
and  in  1894  to  only  £73.  5s.  10d.  in  excess  of  this  amount,  while 
the  increase  in  the  current  sold  to  private  consumers  reached 
£2,510.  12s.  After  paying  for  repairs  and  maintenance  there  was 
a  sum  of  £7,233.  Is.  4d.  available  for  payment  of  interest,  repay- 
ment of  loans,  &c.  The  net  profit  on  the  year's  working  amounted 
to  £1,753.  18s.  2d.,  which,  with  the  amounts  paid  for  interest  and 
repayment  of  loans,  was  equivalent  to  a  dividend  of  over  0  per 
cent,  on  the  capital  expenditure.  The  sums  paid  off  loans  in  1894 
were  equal  to  about  2  per  cent,  on  capital,  or  to  the  total  sum  set 
aside  for  depreciation  by  three  London  companies  who  were 
working  on  similar  systems  to  that  of  St.  Pancras,  while,  if  com- 
pared with  the  total  capital  expenditure  of  the  whole  of  the  London 
companies,  the  amount  set  aside  by  them  for  depreciation  was 
under  1  per  cent.  The  charge  for  public  lighting  during  the 
year,  although  more  lamps  had  been  erected,  was  reduced  by 
£515.  16s.  lid.  in  one  quarter,  owing  to  the  charge  for  current 
being  reduced  from  Od.  to  5d.  per  unit.  The  current  sold  to 
private  consumers  at  3d.  per  unit  realised  £1,230.  13s.  9d.,  and 
at  6d.  £10,819.  15s.  9J.  It  is  estimated  that,  owing  to  the  success 
of  the  undertaking,  it  could  now  be  sold  at  a  profit  to  the  rate- 
payers of  £30,000.  The  Chairman  of  the  Electricity  Committee 
(Mr.  A.  Sweet)  moved  the  adoption  of  the  report,  which  was 
unanimously  agreed  to,  and  the  Committee  were  complimented 
upon  the  result  of  their  arduous  labours. 

Wakefield. — At  their  meeting  last  week,  the  City  Council 
received  the  recommendations  of  the  Electric  Lighting  Committee 
to  the  effect  that  tenders  for  electric  lighting  works  should  bo 
obtained,  and  that  application  be  made  to  the  Local  (Government 
Board  for  permission  to  borrow  £25,000  to  defray  the  cost  of  the 
works.     The  matter  is  to  be  discussed  at  the  next  meeting. 

Weston-super-Mare. — The  District  Council  has  received  a 
further  letter  from  Mr.  F.  H.  Medhurst,  in  which  he  proposes 
that  the  Provisional  Order  obtained  by  the  Council  should  bj 
transferred  to  a  Company,  which  he  undertakes  to  form.  The 
Company,  when  formed,  is  to  give  an  undertaking  not  to  charge 
more  than  6d.  per  unit  for  current  for  private  lighting,  the  Council 
supplying  the  Company  with  the  town's  refuse  free  of  charge. 
The  Council,  however,  decided  to  retain  the  Provisional  <  >rder  in 
its  own  hands,  and  as  soon  as  a  suitable  opportunity  offers  to  put 
the  <  >rder  in  force. 

Willesdkn  (London,  N.W.). — The  District  Council  have  con- 
sidered the  offer  of  the  Hampstead  Vestry  to  light  the  High-road, 
Kilburn,  by  electricity,  the  cost  being  shared  by  the  two  bodies. 
It  was  decided  that  the  offer  be  declined.  The  subject  will  not, 
however,  be  allowed  to  drop. 
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COMPANIES'    MEETINGS     AND    REPORTS. 
Oxford  Electric  Company  (Limited). 

The  ordinary  general  meeting  of  the  shareholders  of  this  Company  was 
held  recently  at  the  office.-,  45,  Broad-street,  Oxford,  Sir  Heury  C.  Maine, 
C.I.K..  in  the  chair. 

The  CHAIRMAN,  in  his  opening  remarks,  said  :  You  will  observe  that 
our  capital  account  has  been  increased  by  £5,408.  The  greater  part  of 
this  money  has  been  devoted  to  main-  required  to  extend  our  system  to 
Beaumont-street,  Magdalen  schools,  the  north  of  Oxford,  and  other  [daces. 
Our  lamp  posts  have  been  fitted  with  an  automatic  arrangement  to 
extinguish  the  lamps  at  the  required  hour,  a  contrivance,  designed 
by  our  engineer,  which  has  resulted  in  a  saving  to  the  company, 
as  it  is  now  no  longer  necessary  to  employ  a  man  to  go  round 
at  midnight  and  before  dawn  to  turn  off  the  current  from  the  arc 
lights.  With  regard  to  the  amount  paid  for  accumulators,  we  deemed  il 
advisable  to  provide  increased  capacity  for  storage  so  as  to  avoid  as  far  as 
possible  the  necessity  for  running  the  engines  in  the  early  morning.  This 
increased  storage  is  the  more  necessary,  as  in  consequence  of  some  of  our 
customers  using  motors  we  are  more  likely  to  be  called  upon  for  current 
during  the  day.  The  share  capital  remains  as  before.  The  small  balance 
of  debentures  which  remained  unissued  at  the  end  of  1893  have  since  been 
applied  for  and  issued  with  the  exception  of  one  debenture  for  £50. 
The  loan  capital  item  has  necessarily  increased,  as  we  have  had  to 
provide  funds  to  meet  the  capital  outlay  to  which  I  have  just  referred. 
At  present  this  is  the  most  economical  method  of  obtaining  the 
money  required  for  college  wiring  or  extension  to  the  system,  and  the 
balance  of  £1,600,  which  will  shortly  be  required,  has  already  been 
arranged  for.  Although  the  large  stock  of  cable  required  for  the  extension 
(costing  nearly  £4,000)  was  delivered  during  1894,  payment  for  the 
greater  part  was  not  due  until  the  present  year,  ami  this  account-  for  t lie 
heavier  item  of  "  bills  payable."  The  quantity  of  current  generated 
during  1894  was  231,674  units,  beiug  an  increase  of  nearly  60,0C0 
units  over  the  previous  year.  Bearing  this  in  mind,  the  revenue 
account  will,  I  think,  be  considered  very  satisfactory.  The  number 
of  units  consumed  in  lamps  and  motors  was  157,257.  The  com- 
mercial efficiency  of  the  system  works  out,  therefore,  at  about 
68  per  cent.,  and  the  total  cost  of  the  current  delivered  per  unit 
(which,  of  course,  does  not  include  interest  on  capital)  slightly  under  4d. 
The  machinery  and  plant  have  been  maintained  in  efficient  order,  £381 
having  been  expended  on  maintenance.  Our  receipts  from  all  sources 
were  £4,427.  15s.  1.1,  The  balance  of  gross  profit  carried  to  net  revenue 
account  is  £1,701.  17s.  2d.  After  providing  for  the  debenture  interest  and 
and  other  interest  there  remains  £456.  2s.  10d.,  which,  added  to  the 
amount  brought  forward,  leaves  an  available  balance  of  £524.  lis.  3d. 
With  this  sum  the  Directors  propose  to  pay  a  dividend  of  1  per 
cent.,  free  of  income  tax,  on  the  Ordinary  shares,  and  carry  forward 
£195.  4s.  8d.  It  is  gratifying  that  we  have  joined  the  ranks  of  the 
dividend  paying  companies,  and  that  the  anticipations  which  were 
expressed  by  me  last  year  in  this  room  have  been  more  than  fulfilled. 
I  anticipated  that  we  should  reach  10,000  lamps  by  January  1st.  but 
I  am  glad  to  say  that  on  that  date  we  had  an  equivalent  of  11,206  lamps 
connected  with  the  system,  being  an  increase  of  nearly  4,200  8-c.p.  lamps 
during  the  year.  We  have  made  no  provision  for  depreciation,  but  have 
maintained  our  plant  in  a  thoroughly  efficient  condition,  and  also 
entered  into  a  contract  for  the  maintenance  of  our  batteries  at  a  lixed 
percentage  with  the  Electrical  Power  Storage  Company.  The  principal 
addition-  to  our  customers  last  year  were  Oriel  College,  Wadham,  the 
University  Galleries,  Magdalen  Schools,  and  Worcester  College,  and  Trinity 
greatly  increased  its  installation.  The  latter  fact  is,  I  think,  very 
satisfactory,  as  it  show-  that  the  authorities  of  the  college  find  the  light 
.  There  are  still  about  a  dozen  college-  in  which  the  light  has  not 
yel  been  introduced,  so  we  have  plenty  of  fresh  ground  to  work  upon.  If 
our  anticipations  are  fulfilled  and  we  I     ;  lights  as  we  have  been, 

the  capacity  of  out  plant,  I  rward  the  autumn,  will  be  taxed  to  its  utmost, 
and  it  will  hardly  be  prudent  for  us  to  rely  altogether  on  what  we  have  at 
present.  Our  engineer  strongly  recommends  that,  we  should  supplement 
it  with  another  engine,  and  also  a  generator  sufficient  to  supply  anothei 
3,000  lamps.     I  hope  nexl  yen  to  !»•  able  to  announce  a  larger  dividend. 

Mr.  SEL'BY  UIGGE:  With  regard  to  the  business  of  the  n,-t  year, 
there  have  been  practicaMy  no  complaints  whatever  Suggestions  have 
come  thai  the  price  I  I  hi  i  in  renl  hould  be  redui  ed,  bul  tho  i  u 
were  based  solely  on  the  argument  that  current  was  being  supplied  cheapei 
in  other  places.  Bul  in  Oxford  they  were  unable  From  yariou  cau  e  bo 
supply  current  at  a  rateat  present.  Coal  was  dear,  and  the  vacations  at  the 
i  'II' wei  •■  frequent . 

liter  a  few  r<  Sir.  G.  I  il'l'i  1 1:,  who  congratulated  the  Com 

engineer,  to  wli  ie    referred  to  by  the  Chairman 

bierJy  due.  the  repot  t  and  accouul    were  approved, 

sir     Henry    Maine    and     Mr.    J.     W.     Barclay    were    re  elei 

the  ( lhairman   terminated  the  pro 


have  been  made  during  the  past  year,  involving  considerable  capital  expen- 
diture, for  which  provision  has  been  made.  The  total  quantity  erf  units  ol 
electrical  current  generated  during  the  year  was  231,974,  of  which  the 
quantity  lost  in  distribution,  transformation,  &c,  was  74.717  units,  private 
consumers  taking  136,473  units,  and  public  lighting  20,784. 


The    1  lirei  '   i  '    repot  I     tatee    that    tie'     i  year  0 

£1,701.  17s.  2.1 ,  v  in  h  aftei  and  for 

intere  t,  leaves,  with  £63.  5s.  5.1.  brought    forward,  £524.  11b.  3d    ti 

which  the  Directors  recommend  a  dividend  of  l  pel  cent.,  free  of  income- 

tax,  carrying  forward  £196.  4s.  8d.  to  nexl   »  plan 

■  dm  Uig  the  whole  of  tho  year  entin  ■.    ami  no  inter 

■  upti  hi  in  Om  supply  of  current   has  taken  place  From  tin  timo  the  Com 

pany  first    unei 1   operations.     At    the  date   ol    tie'   closiug  of  the 

account(l ember  31sl  last    11,208  8-cp  lamp  wei  thirteen 

Ford  an;  on  the  t  lompany  e  l ks,     i'.i,  iderahle  extensions 


Indo  European  Telegraph  Company  (Limited). 

The  following  is  the  report  of  the  Directors  of  this  Company  for  the  year 
1894  :— 

The  revenue  from  all  source  amounted  to  £119,117.  18s.  3d.,  compared 
with  £122,860.  10s.  4d.  for  1893,  or  a  decrease  of  £3,742.  12s.  Id.  The 
expenses  show  a  decrease  of  £121.  4s.  2d. — £64,838.  13s.  4d.,  against 
£64,959.  17s.  6d.  Deducting  the  expenses,  taking  credit  for  £6,452. 3s.  8d. 
brought  forward,  and  debiting  income-tax,  there  remains  the  sum  of 
£58,289.  2s.,  from  which  sum  £10,000  has  been  placed  to  reserve,  and  that 
sum.  together  with  t'10,625,  amount  of  interim  dividend,  when  deducted, 
leaves  a  balance  of  £37,664.  2s.,  from  which  it  is  proposed  that  a  dividend 
for  the  six  months  ended  December  31st.  of  17s.  6.1.  per  -hare,  should  be 
paid,  making,  with  the  dividend  already  paid,  6  per  cent,  and  a  bonus  of 
20s.  per  share,  both  free  of  income-tax.  or  10  per  cent,  for  the  year,  carry- 
ing forward  £5.789.  2s. 

It  has  been  determined  by  the  Governments  ami  companies  interested, 
umler  slight  modifications  of  the  guarantee  arrangements  (owing  to  which 
the  existing  low  tariff  with  Australasia  was  originally  established)  to 
continue  its  application  for  a  further  period  of  five  years. 

Major-Gen.  G.  B.  Tremenheere,  R.E.,  and  Mr.  J.  H.  Tritton  seek 
re-election  as  Directors. 


Metropolitan  Electric  Supply  Company  (Limited). 

The  Following  report  of  the  Directors  of  this  Company  for  the  year 
ended  December  31st  last  will  be  submitted  at  the  eighth  ordinary  neetiug. 
to  he  held  at  Winchester  House.  London.  E.G.,  on  Wednesday  next,  at  12 
o'clock  :— 

The  capital  expenditure,  which  at  the  end  of  1893  amounted  to 
£585,932.  8s.  9d..  now  shows  a  total  of  £628,931.  7s.  Id.,  beiug  an  increase 
during  the  year  of  £42,998.  18s.  4d.  This  increase  is  mainly  accounted  for 
by  the  growth  of  the  Company's  business,  necessitating  an  increase  of 
plant  as  well  as  the  continual  extension  of  mains,  and  the  additional 
provision  of  transformers,  meters  and  other  appliances. 

Litigation  has  taken  place  in  connection  with  the  works  at  South-street, 
Manchester-square,  arising  from  complaints  that  vibration  was  caused  to 
the  neighbouring  houses.  The  measures  which  the  Directors  have  taken 
to  remove  all  cause  for  such  complaints  have  now  been  successfully  carried 
out.  Considerable  difficulty  was  experienced  in  maintaining  the  publn 
supply  while  the  alterations  were  in  progress,  and  a  material  increase  in 
working  expenditure  throughout  the  Company's  entire  system  was  thereby 
incurred. 

The  gross  revenue  for  the  year  amounted  to  £85,345.  18s.  7d.,  against 
£69,195.  4s.  4<1.  in  1893.  being  an  increase  of  £16,150. 14s.  3d.,  as  compared 
with  an  increase  of  £14,623.  5s.  4d.  in  1893.  It  will  be  seen  that  the 
growth  of  the  income  has  steadily  kept  pace  with  that  of  the  lamp  connec- 
tion, notwithstanding  that  the  Directors  have  Found  it  necessary  to 
introduce  a  sliding  -rale  of  charges  in  favour  of  large  consumers  of  current. 
The  balance  to  the  credit  of  t lie  revenue  account,  before  providing  for 
depreciation,  is  £29,998.  2s.  4.1.  The  Directors  have  set  aside  £8,000  as  an 
addition  to  the  depreciation  fund,  carrying  to  the  credit  of  net  revenue 
£21,998.  2s.  4d.,  which,  with  the  balauce  brought  forward  from  last 
account  and  other  receipts,  makes  a  total  of  £23,761.  12s.  4d.  After 
deducting  debenture  interest  and  other  charges,  there  remains  a  balance 
of  £16.909.  2s.,  of  which  the  Directors  have  appropriated  a  further  sum  of 
£1.0'0in  reduction  of  the  preliminary  expenses  account,  which  is  now 
diminished  to  £2,052.  10s,  4d.  The  Directors  recommend  that  a  dividend 
of  6s.  per  share  on  the  Ordinary  share  capital  he  now  paid,  which  will  absorb 
a  sum  nf  £14.970.  and  leave  a  balance  of  £939.  2s.  to  be  carried  forward. 

In  view  of  the  increased  capital  expenditure  consequent  on  the  extension 
of  the  Company's  business,  and  to  take  advantage  of  the  favourable  con 
hi  mil  of  the  money  market,  the  Directors  decided  to  replace  the  Five  pel 
Cent.  Debenture'  Bonds  by  the  creation  of  £250,000  Four  and  a  Half  per 
Cent.  First  Mortgage  Debenture  Stock,  of  which  a  portion,  amounting  to 
£150.000.  was  issued  in  July.  With  the  funds  thus  obtained,  the  whole 
of  the  £100.003  Five  pi  Cent.  I'.ouds  have  l>cen  redeemed,  and  a  further 
sum  of  £50.000  provided  for  current  capital  expenditure.  The  n6l 
premium  derived  from  the  issue  has  been  carried  to  the  ere  lit  ,.f  the 
depi  '■'  ii'  ion  fund. 

The  number  of  8-c.p.  lamps  supplied  by  the  Company  increased  dui  tog 
theyear  1893  from  166,000  to  209,000.     The  present   number  of  lamp 

en    ted  is  224,000,  and  the  applicati  ins  -how  n  i  Bigns  oi  decrease. 

Admiral  Sir  George  II.  Richards,  Sir  Eyre  Massey  Shaw,  and  Mr.  J.  I!. 
Verity  offer  then    ■  i  election  as  Directors  ;  and  Messrs,  Deloitte, 

Dever,  Griffiths  audi'.',    eek  re-eleotion  as  auditors. 


mpany's  Chief  Engines!  (Mr.  Frank  Bailey),  dated 

April  4,  1895,  follow     the  Directoi  '  re] , and  is  to  the  effect  that  "  the 

Company's  stations,   machinery  and  plaul    are    being  maintained  in  an 
efficient  condition,  and  have  worked  iatisfai  torily  up  to  the  present  data, 
i:  ;.;.  -how  that  49,'dOO  Ordinary   snares  and   100  1' • 

hi i   £10  each   have   been      lied  and  paid  up,  that  the  100,000 

Five  per  Cent.  Debentures  have  been  paid  off,  and  an  issue  of  £150,000 
First  Mortgage  Debenture  Stock,  at  4J  per  cent.,  has  been  made,  leaving 
the  Company  with  £350,000  borrowing  powers  -till  unissued.  The 
revenue  for  the  year  bj  '  '    8d.,by  meter  renl 

I,  ,   ipparatu     £6,822   i     W.    md    undry  items,  £356.  Is.  10*1. 
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County  of  London  and   Brush   Provincial   Electric 
Lighting  Company  (Limited). 

The  first  annual  genera]  meeting  of  this  Company  will  be  held  at 
Cannon-street  Hotel,  London,  E.C.,  on  Monday  next,  at  2  p.m.,  when  the 
following  Directors'  report  and  the  statement  of  account  to  December  31st 
last  will  be  presented  : — 

The  report  states  that  since  the  balance-sheet  was  made  up  the  first 
issue  of  10,000  Preference  shares  of  £10  each  has  taken  place,  and  the 
amount  offered  was  very  largely  over-subscribed.  An  application  for  the 
quotation  of  both  the  Ordinary  and  Preference  shares  in  the  Stock 
Exchange  Official  List  has  been  made.  The  accounts  show  a  considerable 
capital  expenditure  within  this  the  first  year  of  the  Company's  operations 
upon  works  now  in  progress.  On  the  profit  and  loss  account  for  the  year, 
after  payment  of  the  usual  general  charges  and  writing  off  preliminary 
expenses  on  account  of  the  Canterbury  Electricity  Supply  Company's 
undertaking  (which  amounted  to  £308.  12s.  2d.),  a  credit  balance  of 
£332.  5s.  lOd.  remains. 

The  laying  of  pipes  for  mains  and  construction  of  drawing-in  boxes 
within  the  St.  Luke's  and  Clerkenwell  districts  is  approaching  completion. 
The  cables  are  being  delivered  and  laid,  and  it  is  hoped  that  by  the  end  of 
September  next  both  these  districts  will  be  supplied  with  current  from 
the  station  now  being  built  at  the  City  road  basin  of  the  Regent's  Canal. 
Street  works  in  the  Wandsworth  district  have  been  unavoidably  delayed, 
but  upon  settlement  of  the  regulations  by  the  Hoard  of  Trade  main  laying 
can  Ice  forthwith  commenced.  The  plans  of  the  generating  station 
buildings  are  nearly  completed.  An  application  for  a  Provisional  Order 
for  the  district  of  St.  Olave,  Southwark,  has  been  made  to  the  Board  of 
Trade,  the  consent  of  the  Local  Authority  having  been  obtained.  This 
district  adjoins  that  of  St.  George  the  Martyr,  Southwark  (for  which  the 
Company  now  holds  a  Provisional  Order",  and  both  areas  can  be  supplied 
from  one  generating  station. 

The  Bournemouth  station,  in  which  the  Company  holds  a  controlling 
interest,  has  made  material  progress.  The  number  of  consumers  has 
increased,  showing  an  equivalent  of  19,000  8-c.p.  lamps,  or  4,500  in  excess 
of  the  number  supplied  at  the  end  of  1893.  To  meet  the  increasing 
demand,  a  further  capital  expenditure  for  extension  of  station  buildings 
and  additional  plant  and  mains  has  been  necessary.  Upon  the  completion 
of  the  work  in  progress  the  Bournemouth  station  will  have  a  capacity  of 
27,000  8-c.p.  lamps  connected,  with  a  total  capital  expenditure  not  exceed- 
ing £75,000.  The  Company  is  also  the  principal  shareholder  in  the  Dover 
Electricity  Supply  Company,  whose  station  is  now  completed  and  part  of 
the  plant  erected.  Current  is  now  being  supplied,  and  the  remainder  of 
the  machinery  under  the  original  contract  will  shortly  be  delivered.  Con- 
tracts for  public  and  private  lighting  are  already  entered  into  for  the 
equipment  of  2,200  8-c.p.  lamps  and  other  contracts  are  in  course  of 
negotiation.  An  Order  has  been  applied  for  in  the  name  of  the  Winder- 
mere and  District  Company  for  the  supply  of  current  in  the  towns  of 
Ulverston,  Grange,  Cartmel,  Bowness,  Windermere,  liydal,  and  Grassmere, 
and  in  all  these  cases  the  consents  of  the  local  authorities  to  the  Com- 
pany's application  have  been  obtained.  A  controlling  interest  in  the 
Company  holding  the  Provisional  Order  for  Richmond  (Surrey),  with  a 
central  station  well  equipped  and  in  active  work,  has  recently  been 
acquired  cm  reasonable  terms. 

The  Directors  seeking  re-election  are  the  Right  Hon.  I).  R.  Plunket  and 
Mr.  F.  W.  Reynolds,  and  the  auditor,  Mr.  It.  H.  Marsh,  also  seeks 
re-election. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 

ALTERNATE-CURRENT  ELECTROMOTOR  SYNDICATE  (LIMITED).— 
This  ( 'ompany  was  registered  on  April  11th,  with  a  capital  of  £6,000,  in 
£1  shares,  to  acquire  the  provisional  patent  rights  obtained  by  Mr.  W. 
Langdon-Davies  for  alternate-current  motors  entitled  "  Improvements  in 
electromotors  and  like  electromagnetic  apparatus,"  to  carry  into  effect  an 
agreement  between  the  said  patentee  and  Mr.  I !.  \V.  de  Tunzelmann 
(acting  as  the  representative  of  the  Company),  and  to  carry  on  the 
business  of  commercially  developing  and  obtaining  contracts  for  the 
supply  and  sale  of  alternate-current  motors,  and  also  that  of  engineers, 
light  and  power  contractors,  electricians,  electrical  manufacturers,  and 
makers  of  dynamos,  motors,  apparatus  and  fittings.  The  subscribers, 
with  one  share  each,  are  G.  W.  Tunzelmann,  Capt.  R.  L.  Cowper-Coles, 
Charles  E.  Cree,  Godfrey  M.  Hoyland,  E.  A.  Hoyland,  W.  Langdon-Davies, 
and  Arthur  W.  Cree.  The  first  Directors  are  Godfrey  M.  Hoyland  (Chair- 
man), Charles  E.  Cree.  and  G.  YV.  de  Tunzelmann. 

TOURTEL  GAS  AND  GENERAL  ENGINEERING  COMPANY  (LIMITED)— 
This  Company  was  registered  on  April  Uth  witha  capital  of  £3.000.  in  £1 
shares,  tec  carry  en  the  business  of  engineers,  machinist',  and  manufacturers 
of  mechanical,  electrical,  and  other  appliances. 


CITY  OF  BATH  ELECTRIC  LIGHTING  AND  ENGINEERING  COMPANY 
(LIMITED).— The  annual  return  of  this  Company,  made  up  tec  February  27th, 
has  been  filed.  The  nominal  capital  is  £60,000,  divided  int..  5,500  Ordinary 
shares  of  £10  each,  and  50  Founders'  shares  of  £100  each  ;  3,384  I  Irdinary, 
and  all  tl  e  Founders'  shares,  have  been  taken  up.  I  if  these  2,250  Ordinary 
and  the  Founders'  shares  have  been  issued  as  fully  paid,  while  the  full 
amount  has  been  called  and  paid  on  the  remainder. 

EDISON  BELL  PHONOGRAPH  CORPORATION  (LIMITED)  —The  annual 
return  of  this  Company,  made  up  t . .  March  29th,  is  Bled.  The  whole 
nominal  capital  of  £60,000,  in  £5  shares,  has  been  taken  up,  and  4,000  have 
h<»en  issued  as  fullv  paid.  The  full  amount  ha  been  sailed  on  the  remain- 
ing 8,000  shares. 


ELECTRICAL  ACCESSORIES  COMPANY  (LIMITED).  The  annual  return 
of  this  Company,  made  up  to  February  14th,  has  been  filed.  Out  ..I  a 
nominal  capital  of  £5,000,  in  £1  shales,' 2,257  have  been  taken  up,  and  ..I' 
these  L,500  have  been  issued  as  fully  paid.  The  full  amount  has  been 
called  and  paid  ..n  the  remaining  757  shares. 

ELECTRICAL  INSTALLATION  COMPANY  LIMITED).— The  annual  return 
of  this  Company  for  1894,  made  up  to  February  14th  of  that  year,  was 
filed  on  March  26th  last,  when  the  whole  of  the  nominal  capital  of  £2,800, 
in  shares  of  £1  each,  was  taken  up,  and  paid  for  in  full.  Since  the  com- 
piling ..f  that  return,  the  capital  has  been  raised  to  £3,300,  in  £1  shares, 
and  en  March  21st,  when  the  return  for  1895  was  made  up,  the  whole  of 
the  additional  shares  had  been  subscribed  for,  au.l  in  all  £3,300  paid. 

ELECTRIC  BATTERY  COMPANY  (LIMITED).  — An  agreement  has  been 
entered  into  with  Harry  T.  Barnctt,  electrical  engineer,  for  the  sale  to  tie 
Company  of  the  following  patents  .--17,099  (1892),  for  carbon  electrodes  ; 
23  460  (1892),  for  electromotors:  757(1893)  for  platinised  electrodes; 
758,  for  carbon  electrodes  ;  2,557  (1893),  for  electrically-driven  screw  pro- 
pellers ;  20,625  (1893).  for  electrode  connections  ;  4,113  (1894),  for  dry 
electric  batteries  (provisional)  ;  and  23,590  (1894i,  for  gas  batteries,  and  of 
all  launches  now  afloat,  movable  buildings,  fixtures,  plant,  .vc,  in  and 
about  the  works  at  Petersham,  Richmond,  and  53,  Victoria-street ,  We  I 
minster,  for  £15,500,  £7,000  in  cash,  and  the  allotment  as  fully  paid  of 
1,700  shares  of  £5  each.  The  vendor  agrees  to  accept  £2,000  in  cash,  and 
the  rest  in  fully-paid  shares,  should  only  £10,000  be  taken  up.  He  also 
agrees  to  remain  with  the  Company  as  General  Manager  for  three  years 
with  a  salary  of  £350  per  annum,  while  Stephen  B.  Saunders  is  to  lc 
Managing  Director  with  a  salary  £400  per  annum  for  at  least  three  years. 


CITY    NOTES. 


CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  (LIMITED).— The 
tratli.'  returns  of  this  Company  for  the  week  ended  April  14th  were  £779, 
against  £840  in  the  corresponding  week  of  1894,  being  a  decrease  of  £61. 
The  total  receipts  for  the  half-year  amount  to  £14.362,  against  £13,727 
for  the  corresponding  period  of  1894,  an  increase  of  £635. 

GREAT  NORTHERN  AND  CITY  RAILWAY.— This  Company  have  lodged 
a  Bill  in  Parliament  asking  authority  to  insert  an  amending  clause  to 
Section  8  of  the  Great  Northern  and  City  Railway  Act  (1892),  by  which 
authority  will  be  given  to  work  the  railway  by  steam  locomotives  in 
addition  to  or  in  substitution  for  electricity  or  other  motive  power 
referred  to  in  that  section  of  the  original  Bill. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ended  14th  inst.  amounted  tj  £1,243.  The 
amount  for  the  corresponding  week  last  year  was  £655. 

MIX  AND  GENEST  (BERLIN).-  -The  management  of  this  Company  pro- 
pose a  dividend  of  11  per  cent,  for  the  year  1894,  against  8  per  cent,  in 
1893.  The  gross  profit  is  281,224  marks  (£14,060),  compared  with  219,497 
marks  in  1893. 

ORIENTAL  TELEPHONE  AND  ELECTRIC  COMPANY  (LIMITED).— The 
share  transfer  books  of  this  Company  will  be  closed  from  the  20th  to  the 
29th  inst.  inclusive. 

PHOSPHOR  BRONZE  COMPANY  (LIMITED).— The  report  of  the  Directors 
to  December  31st  last  states  that  the  condition  of  trade  generally,  and 
particularly  so  far  as  the  Company  is  concerned,  has  in  1894  been  even 
worse  than  in  1893,  the  turnover  being  considerably  less.  During  the 
whole  of  the  year  the  Company  continued  to  suffer  severely  from  the 
effects  of  the  gross  mismanagement  at  their  Birmingham  works  during 
the  previous  three  years.  An  action  brought  against  the  Company  by  the 
late  Mills  Manager  at  Birmingham  was,  owing  to  the  absconding  of  the 
plaintiff  to  avoid  criminal  proceedings  about  to  be  commenced  against  him, 
abortive,  the  Company  being  saddled  with  a  heavy  expenditure  in  connec- 
tion therewith.  The  Directors  state  that  it  is  only  just  to  Mr.  Lagerwall, 
the  Managing  Director,  to  say  that  not  the  slightest  blame  attaches  to  him 
for  the  mismanagement  at  Birmingham,  and  that  it  was  upon  his  initia- 
tive that  the  investigations  took  place,  although  his  suspicions  were  dis- 
credited at  the  time  by  the  local  committee  representing  the  Board  at 
Birmingham.  The  Directors  are  giving  careful  consideration  to  the 
important  subject  of  reorganising  the  Mills  plant.  The  Company's  trade 
in  concentrated  phosphorised  alloys  has  largely  increased,  and  its  business 
in  Bull's  metal  is  developing  satisfactorily.  The  number  of  orders  received 
during  the  past  year  has  been  larger  than  in  any  previous  year,  but  have 
been  smaller  and  less  profitable.  A  scheme  for  dealing  with  the  capital  of 
the  Company  was  submitted  to  the  shareholders  at  an  extraordinary 
general  meeting.  At  the  general  meeting  of  shareholders,  held  on  March 
29th,  the  Directors'  report,  was  adopted,  and  Mr.  Henry  Seebjhm  and  Mr. 
Lazare  Weiller  were  unanimously  re-elected  Directors.  At  the  extraordi- 
nary general  meeting  two  resolutions  regarding  a  modification  of  the 
capital  of  the  Company  were  carried,  and  will  shortly  be  submitted  for 
confirmation. 

ST.  JAMES'S  AND  PALL  MALL  ELECTRIC  LIGHT  COMPANY  (LIMITED! 
The  sale  of  electric  current  for  the  quarter  ended  March  25th  (representing 
the  supply  at  6d.  per  unit  amounted  to  £13,907,  against  £10,375  (at  the 
same  rate)  for  the  corresponding  period  of  1894. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED.  This 
Company's  traffic  receipts  for  the  week  ended  April  12th,  after  deducting 
17  per  cent,  of  the  gross  receipts  payable  to  the  London  Platino-Brazilian 
Telegraph  Company  (Limited),  were £2.684. 

WILLANS  AND  ROBINSON  (LIMITED).— There  was  an  error  in  oui 
report  of  the  meeting  d  the  shareholders  ..f  this  Company  last  week.  The 
meeting  was  held  on  Wednesday,  April  10th,  and  not  on  Thursday. 
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In  calculating  the  yield  on  this  security,  allowance  has  been  made  (of  accrued  Interest,  but  not  (or  redemption. 
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NOTES. 

Tiieke  are  so  many  good  things  in  Prof.  Ewing's  new 
magnetic  tester  that  one  scarcely  knows  which  to  refer  to 
first.  The  need  for  a  quick  and  expeditious  method  of 
measuring  the  commercial  values  of  hysteresis  in  dynamo 
and  transformer  iron  has  led  Prof.  Ewing  to  devise  an 
instrument  whereby  these  values  may  he  directly  read  on  a 
icale;  nothing  else  being  necessary  than  to  fit  a  sample  into 
its  place  and  turn  a  handle.  Knowing  that  work  was  the  real 
thing  to  be  measured,  he  has  made  his  instrument  in  the  form 
of  an  absorption  dynamometer,  taking  the  torsional  reaction 
between  the  revolving  sample  and  the  inducing  field-magnet 
as  a  convenient  quantity  wherewith  to  gauge  the  work  done 
in  spinning  the  sample  round.  The  method  has  the  advantage 
of  giving  an  average  value  for  several  samples  of  iron,  in  a 
single  reading  ;  for  the  sample  to  be  tested  may  be  built  up 
of  a  number  of  strips  cut  from  various  parts  of  a  batch  of 
plates. 

One  possible  source  of  error  there  is,  the  elimination  of 
which  Prof.  Ewing  has  not  made  quite  clear  in  his  Paper.  We 
refer  to  the  windage  or  fanning  which  the  revolving  sample 
may  exert  on  the  delicately  suspended  magnet.  This  would  be 
liable  to  affect  the  reading  on  the  scale,  and  would  not,  of 
course,  be  eliminated  by  spinning  the  sample  in  the  reverse 
direction.  It  is  interesting  to  notice  in  our  Paris  Notes  this 
week  that  M.  Marcel  Deprez  has  recently  exhibited  a 
hysteresis-meter  "  1  ased  on  the  torque  brought  about  by  the 
attraction  of  sheet-iron  discs  by  turning  electro-magnets 
rapidly."  Thi  principle  of  this  is  similar  to  that  of 
Prof.  Swing's  instrument;  but  the  use  of  di  e  instead 
of  strips  might  eliminate  the  windage  of  the  lamplcs.  We 
can  only  echo  the  author's  tope  that  his  instrument 
••  in. iy  contribute  indirectly  to  the  betterment  of  the 
iron  used  for  magnetic  purposes,  by  making  it  easy  for  a 
purchaser  of  iron  or  a  purchaser  of  transformers  to  specify  a 
maximum  of  hysteresis  and  to  see  that  he  gets  what  he 
specifies  " — or,  rather,  less  than  he  specifies,  and  the  Less  the 
better. 


The   initial    led ure  of  the  i<  I)    Prof.    Foi 

delivering    at    the    Royal    institution,    on    the    subjei 

"Alternating    and     Interrupted     Electric    mts,"    deall 

more  particularly  with  mechanical  analogues  of  the  electric 
circuit,  and  especially  the  analogues  of  resistance  and 
capacity.     Jt  was  only  i  therefore,  though  if  may 


have  been  a  little  confusing  to  some  of  his  hearers,  that 
the  lecturer  should  cover  ground  ranging  from  Teslaieally- 
lit  glow  lamps  to  "  curbing "  submarine  cable  signals. 
The  mechanical  analogues  employed  by  Prof.  Fobbes  were 
designed  to  show  the  energy  absorbing  effect  of  resistance  and 
the  retardation  due  to  capacity  ;  and  he  did  not  despise  the 
well-worn  hydraulic  analogy.  What  would  the  mathe- 
maticians have  said  had  they  seen  one  of  Prof.  Forbes' 
models,  in  which  he  places  the  resistance  in  the  environ- 
ment and  the  elastic  capacity — represented  by  a  spiral 
spring — actually  inside  the  circuit  ?  However,  the  model 
worked  perfectly,  and  admirably  conveyed  a  popular  explana- 
tion of  electrical  phenomena  in  submarine  cable  work. 
Another  analogue  used  in  the  lecture  is  worth  mentioning. 
It  is  well  known  that  the  signalling  current  which  is  sent 
into  a  submarine  cable  should  be  swept  out,  so  to  speak,  by  a 
reverse  current  promptly  following  it.  Prof.  Forbes  likens 
this  reverse  curbing  current  to  the  pull  back  when  a  whip  is 
flicked,  the  sharp  jerk  back  causing,  as  many  a  quadruped 
knows  to  its  cost,  a  better  defined  and  more  vigorous  effect 
than  if  the  whip  is  merely  thrown  forward. 


Perhaps  the  most  praiseworthy  feature  about  the  very 
timely  and  instructive  discourse  on  electric  cooking,  of  which 
~Sh\  Crompion  delivered  himself  at  the  Society  of  Arts  on 
Wednesday  evening  last,  was  the  absence  of  "  gas."  Not  only 
were  no  extravagant  claims  put  forward,  but  the  few  insignifi- 
cant difficulties  still  met  with  in  the  manufacture  and 
management  of  apparatus  were  frankly  confessed  to  on  the 
healthy  principle  that  it  is  better  so  to  do  than  to  give  this 
advantage  to  the  Philistines.  As  Mr.  Crompton  pointed  out 
in  his  reply  to  the  desultory  comments  of  the  audience,  the 
iliccess  which  has  crowned  the  persevering  efforts  of  the 
pioneers  of  eh ctrie  cooking  has  been  in  a  very  large  measure 
due  lo  the  splendid  accuracy  with  which  they  have  been  able 
in  in. ;  i  are  the  temperature  actually  obtained,  and  the  quantity 
of  heat  actually  required  in  various  culinary  operations. 
Until  exact  data  had  been  obtained  on  these  points,  not 
even  the  best-informed  person  could  credit  the  tremendous 
wastefulness  of  existing  methods,  and  therefore  could  not 
b  in  i  in  future  possibilities  of  el,  otric  heating, 
supplied  at  the  start  with  a  mere  G  per  cent,  of  the 

total  heal  energy  of  tin-  coal,  could  scarcely  a  pi '"' '  have  1 n 

!,  even  with  .1  90  per  cent.  1  fficiency,  to  compete  with 
coal  lires,  until  it  was  a  icertained  thai  the  efficiencj  ol 
rarely  exceeded  -  per  cent.     Thus  once  more  have  precise 
■  ments  borne  ■■ I  fruit, 
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The  view  taken  by  the  St.  Paneras  Vestry  Electric  Lighting 
Committee  in  their  annual  report,  published  last  week,  that 
the  amount  repaid  annually  oil'  municipal  loans  is  in  reality 
equivalent  to  setting  aside  a  sum  for  depreciation,  is  a  correct 
one,  so  far  as  it  goes.  The  question,  however,  that  would  have 
to  be  considered  by  anyone  managing  a  public  company  on  a 
sound  commercial  basis  would  be  this :  Are  the  loans  being 
repaid  at  the  same  rate  as  the  plant  is  wearing  out  or 
becoming  antiquated  or  obsolete?  Judging  from  what  we 
know  of  such  matters,  wc  should  say  in  this  case  they  are 
not.  The  phrase,  "  two  per  cent,  on  the  capital  expenditure," 
does  not  easily  enable  anyone  to  determine  whether  the 
amount  is  sufficient  or  insufficient  for  the  depreciation. 
After  allowing  for  the  fact  that  some  of  the  items  included 
under  capital  expenditure,  such  as  land,  may  not  depreciate 
at  all,  and  that  substantial  buildings,  especially  if  they  are 
freehold  and  kept  in  proper  repair,  would  also  want  very 
little  set  aside  for  depreciation,  and  might  possibly  form  a 
substantial  asset  at  the  end  of  any  given  period,  we  still  have 
to  consider  the  life  of  boilers  and  machinery,  accumulators, 
transformers,  and  other  plant  and  apparatus.  The  percentage 
ratio,  therefore,  between  depreciation  and  total  capital  expendi- 
ture is  very  little  guide  ;  but  we  certainly  cannot  consider  an 
average  of  2  per  cent,  over  the  whole  a  sufficient  sum  to  set 
aside  each  year. 


It  would  be  advantageous  to  class  the  various  items  of 
capital  expenditure  according  to  their  estimated  life,  and  it 
would  then  be  possible  to  see  whether  a  sufficient  amount 
had  really  been  set  aside  for  depreciation  in  the  case  of  those 
that  do  deteriorate.  It  is  scarcely  up  to  the  usual  standard  of 
a  "  progressive  "  municipality  to  do  the  same  in  this  matter  of 
depreciation  as  "  three  London  companies  who  are  working  on 
systems  similar  to  that  in  St.  Paneras."  It  must  be  remembered 
that  most  of  the  companies  have  started  on  a  comparatively 
new  industry  with  money  provided  by  a  body  of  shareholders 
who   up  to  the   present   time  must  have  looked  upon  their 

1 1 1  s  i  ■  tmenl  as  a  i 'e  or  less  speculative  one.     Shareholders 

a  portion  of  the  surplus  revenue  to  be  distributed  to 
them  by   way  of  dividend,    ami   those   who  manage    public 

si.    rn    ii mm  i   i  (lis  in  the  earlier  years  at  the i    pi 

of  the  I ''  |n  i  cial  ion  Fund,  hoping  I  h  ,!  as  the  business 
develops  and  the  revenue  increases  they  will  lie  able  to 
sir  nut  of  future  profit  uch  iub  tantial  sums  as 
will  place  the  I  >eprei  iat  ion  Fund  mi  a  sound  footing 
Tin  may  be  the  principle  which  managers  of  publii 
panic  i  tarting  c  impai  atively  new  entei  i 
nl  le,    but    H    i      not    such    as  should  actuate  a   mm 

li  cl  i  s    light  in-  con  mittei  ,     I  tile    .  there the   Electric 

Lighting    Comi if    the    St.    Pancrn     \  -   n  >   can     ee 

their  waj    to  i  of  t  heii  pi  at  from  time 

to  time   "ui    of    roi i     I  hi      I me    ■  ■ 

quated   during    the   uexl    12  yi  n  ,   thej    will    find    thai    the 

"'     Llji     i    i  tiug    ':!  10,000    I pread    i    ei 

hi  i    period    will    uol    bi    uqui    dent   to   v  hat     [iould   bi     cl 

idi      I  :  .  . 

■  i  My  find 

lii    «U<   i  bar  <  >\  foi  thi   i  nrrent,  oi 


preferably  to  effect  further  economies  if  they  wish  to  provide 
an  ample  Depreciation  Fund.  This  should  be  done  at  once,  bo 
thai  the  consumers  who  are  now  enjoying  the  benefit  of  a 
cheap  eli  ctrio  supply  may  be  made  to  contribute  a  fair  amount, 
otherwise  the  burden  will  fall  unduly  heavily  upon  the  con- 
sumers in  the  future. 


The  London  County  Council,  it  will  be  remembered,  some 
few  months  back  decided,  after  consultation  with  the  Treasury, 
to  only  grant  loans  repayable  in  50  years  when  the  money 
was  to  be  spent  on  land,  buildings,  culverts,  and  copper 
mains  ;  in  all  other  cases  the  money  was  to  be  refunded  in  20 
years.  If  we  were  to  apply  this  very  reasonable  arrangement  to 
the  existing  capital  expenditure  of  the  St.  Paneras  Vestry,  the 
sum  which  would  have  to  be  set  aside  this  year  for  repayment 
of  loan  would  completely  wipe  out  the  balance  of  £1,754  now- 
carried  forward  and  leave  a  small  deficit.  The  more  rapid 
repayment  of  loans  would,  of  course,  have  the  advantage  of 
reducing  the  amount  of  interest  to  be  paid  year  by  year,  and 
would  thus  in  its  turn  lighten  the  burden  upon  municipal 
electric  light  undertakings. 


A  brief  Paper  on  the  subject  of  the  products  of  combustion 
of  the  arc  has  recently  been  presented  by  M.  N.  Grehant  to 
the  Academie  des  Sciences,  and  is  of  sufficient  intrinsic  interest 
to  merit  a  brief  notice.  The  mode  of  investigation  adopted 
was  simple  and  unsatisfactory,  its  salient  feature  being  the 
selection  of  physiological  methods  for  the  solution  of  a  chemical 
problem.  The  plan  in  question  consisted  in  enclosing  an  arc — ■ 
"  brilliant  and  steady,"  in  the  words  of  the  author — in  a  box, 
and  causing  an  experimental  dog  to  breathe  the  air  from  the 
box,  containing,  of  course,  the  products  of  combustion  of  the 
arc.  Removal  of  blood  from  the  carotid  artery  and  analysis 
of  the  gases  evolved  therefrom,  proved  the  presence  of  carbon 
monoxide  in  minute  amount.  Ordinary  analytical  methods 
showed  that  carbon  dioxide  was  also  pr<  rut.  and  that  its 
quantity  was  much  greater  than  that  of  the  carbon  monoxide. 
The  author  lias,  therefore,  satisfactorily  demonstrated  that 
carbon  heated  to  a  high  temperature  in  free  contacl  with  air 
givi  as  its  main  product  of  combustion  carbon  dioxide,  and 
a  a  minor  product  a  small  quantity  of  carbon  monoxide, 
ults  equally  startling  and  novel.  No  attempt  has  been 
made  to  ascertain  the  quantity  of  both  pi    candli   power 

hour,  and,  indeed,  the  method  of  experiment  involving  the 
usi  of  o  lure  j  a  pii  ce  of  apparal  d  is  a  dog  forbade  any 
such  attempt. 

The  Paper,  which  is  an  admirable  exai  ipplied 

and  futile  ingenuity,  would   uol   need  commenl    bul    for  the 
po    1 1 ■  1 1 1 1 •■.    i  li.H   it   m;i\    bi    regarded   U   i  ome  as  indii  ■ 
danger  in  arc  ligl     i         It  ma]     i  ■  I  d  tl 

I  of  illuminat  e  coml  distinct 

.in  i  roduce 

nol  mil '  diox ido  but  also 

i  n  I... n  monoxide,  oi    table  hydroi  arbons  in  the 

i  ii  uom -     matter    in   combi  a         Irogcn 

i  ben  i    no  ri  o  iou  to    uppo  o  that  erfi  otlj 

oxidised  produots  :  the  oarbone 

i.t  an   !!■   lamp  i     treatei  than  thai  from  other  soup 
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illumination  attended  by,  or  dependent  on,  combustion. 
Moreover,  the  total  amount  of  carbon  burnt  per  unit  of 
light  is  certainly  smaller  in  the  case  of  the  are  light  than 
in  any  other  comparable  method  of  illumination.  The 
curious  can  compute  the  relation  holding  between  various 
systems  of  lighting  with  little  more  trouble  than  is  involved 
in  searching  for  the  requisite  data  in  text-books  and  journals. 
But  few  would  propose  in  the  present  year  of  grace  to  run  an 
indefinite  number  of  arc  lights  in  an  exiguous  space  destitute 
of  ventilation,  any  more  than  they  would  suggest  the  collec- 
tion of  a  crowd  of  human  beings  in  an  airtight  box.  Ordinary 
methods  of  ventilation,  if  sufficient  for  the  purpose  of  carrying 
off  the  products  of  combustion  of  the  human  being,  will  suffice 
for  the  disposal  of  the  products  of  combustion  of  the  electric  arc. 

It  has  long  been  taught  from  professorial  chairs,  on  the 
authority  of  the  printed  Eankine,  that  the  resistance  of  vessels 
moving  in  water  varies  as  the  square  of  the  speed,  and  the 
power  absorbed  as  the  cube.  It  has  nearly  as  long  been 
suspected  by  practical  engineers  that  there  is  more  sweet 
simplicity  than  truth  in  the  statement.  Builders  of  electric 
launches  may  be  interested  in  the  latest  generalisations  in 
regard  to  this  matter.  From  the  recent  progressive 
speed  trial  curves  of  their  torpedo  boat  destroyers  "  Hornet  " 
and  "  Havock,"  made  by  Messrs.  Yakrow  and  Co.,  a 
correspondent  of  the  Engineer  has  deduced  that  the  power  of 
V,  the  velocity,  which  expresses  the  horse-power  absorbed 
varies  from  8-1,  where  the  speed  is  only  11  or  12  knots,  down 
to  1-99,  where  the  speed  is  27  or  28  knots.  The  decline  in 
the  value  of  the  exponent,  as  V  increases  in  value,  appears 
to  be  fairly  regular  ;  its  rate  of  decrease  tending  gradually 
towards  zero.  Whether  the  lower  limit  of  the  exponent  is 
arrived  at,  at  a  speed  of  28  knots,  is  not  shown  by  Messrs. 
Yarrow  and  Co.'s  curves  ;  but  the  value  does  not  appear  to 
differ  sensibly  from  1-99  between  26  and  28  knots.  It  would 
be  interesting  to  know  if  the  exponent  falls  very  much  below 
1-99  at  very  high  speeds.  Of  course,  the  value  must  always 
be  greater  than  unity.  Messrs.  Yarrow  and  Co.'s  curves 
should  throw  a  fresh  light  upon  the  obscure  phenomenon  of 
the  friction  of  liquids. 

The  people  of  Dover  who  happened  on  the  night  of  last 
Sunday  week  to  see  the  electric  light  on  the  Sea  Front 
suddenly  go  out,  and  reappear  a  few  minutes  later,  may  be 
glad  to  know,  on  the  authority  of  a  local  paper,  that  "the 
cessation  was  not  due  to  any  fault  in  the  machinery,  or  any 
defect  in  the  wires,  but  was  simply  the  result  of  an  experi- 
ment on  the  part  of  the  manager  of  the  company.  He 
wished  to  show  the  public  the  difference  between  the  new 
illuminant  and  gas,  and  took  this  method  of  demonstrating 
it."  It  seems  that  a  similar  innocent  little  experiment,  not 
without  a  humour  of  its  own,  was  perpetrated  last  Monday 
evening  on  a  Primrose  League  "  At  Home  "  which  was  being 
held  at  the  Town  Hall. 


Royal  Society. — The  following  Paper  was  down  for  reading 
yesterday: — Dr.  Hopkinson,  F.R.S.,  and  E.  Wilson,  "  Alternate- 
Current  Dynamo  Electric  Machines." 


Obituary.-  Dr.  Lothar  von  Meyer,  the  eminent  chemist,  died 
at  Tubingen  on  April  12th.  His  death  was  caused  by  a  stroke 
of  paralysis.     He  was  66  years  of  age. 

Personal. — Mr.  Marcus  S.  Chambers  has  been  appointed  by 
the  Crown  Agents  for  the  Colonies  resident  engineer  in  connec- 
tion with  the  Government  electric  lighting  scheme  at  Malta,  on 
the  recommendation  of  Mr.  W.  H.  Preece 

Frankfort. — A  fourth  steam  alternator  of  750  it. p.  has  been 
ordered  of  Messrs.  Brown,  Boveri  and  Co.,  and  which  will  be 
erected  in  the  course  of  a  few  months.  This  addition  will 
bring  the  total  output  of  this  station  up  to  3,000  H.P. 

Meter  Competition. — The  Sooiete  Industrielle  de  Rouen  is 
offering  a  gold  medal  for  an  improved  electricity  meter,  to  be 
capable  of  accurately  registering  the  current  consumption  from 
very  low  up  to  large  quantities.  All  competitive  designs  should 
reach  the  President  of  the  Society  before  September  2nd  next. 

Nominal  Horse- Power. — In  the  proposed  Steam  Engines  Bill 
this  moribund  phrase  receives  a  new  lease  of  life,  for  it  is 
explained  in  the  4th  clause  of  the  Bill  that  where  h.p.  is 
mentioned  it  "  means  nominal,  and  shall  not  include  indicated 
or  other  trade  terms  other  than  the  words  nominal  horse- 
power." 

Cable  Interruptions  and  Repair  : 

Date  of  Interruption.  Date  of  Repair^ 

Constantinople— Dardanelles  April   9,1895.  April  17,  1895 

Latakia— Cyprus    Nov.  27, 1894.  — 

St.  Louis— Noronha JIar.  12,  1895.  — 

St.  Vincent— San  Thiago   April   5,1895.  — 

Accumulator  Lighting  Extraordinary. — According  to  a 
French  contemporary,  there  is  a  proposal  on  foot  to  light  the 
various  towns  and  villages  near  the  Seine  from  Paris  to  Havre 
by  means  of  accumulators  charged  from  a  huge  floating  central 
station,  which  is  to  parade  up  and  down  the  river  charging  the 
batteries  in  turn. 

Fire  at  the  Crocker-Wheeler  Factory. — The  Crocker- 
Wheeler  Electric  Company  Works,  near  Ampere  Station,  at 
East  Orange,  N.J.,  were  partly  destroyed  by  fire  on  Sunday, 
April  7th.  Over  £20,000  worth  of  motors  and  dynamos,  which 
were  stored  in  the  main  building,  were  ruined,  together  with 
about  £10,000  worth  of  machinery.  The  total  loss  will  amount 
to  about  £50,000.  The  Company  is  insured,  and  will  rebuild 
at  once. 

The  Institution  of  Civil  Engineers. — The  Institution  of 
Civil  Engineers  has  adjourned  for  the  recess  somewhat  earlier 
than  usual,  in  order  that  the  builders  may  have  full  possession 
of  the  old  premises  with  a  view  to  entire  reconstruction.  The 
"James  Forrest"  lecture,  by  Prof.  W.  C.  Uuwin,  F.R.S.,  will 
be  delivered  on  May  2nd,  and  the  annual  general  meeting  on 
May  28th.  These  gatherings  will  be  held  by  arrangement  at 
the  Royal  United  Service  Institution. 

A  Long  Span. — The  Frankfurtir  Zeitung  reports  the  follow- 
ing : — A  telephone  line  was  erected  a  little  time  ago  between 
the  villages  of  Quinten  and  Murg,  and  the  line  runs  across  the 
the  Wallensee.  The  span  across  the  lake  is  2,400m.  (P49  miles). 
On  one  side  the  wire  is  fixed  a  point  360m.  above  the  level  of 
the  lake,  and  on  the  other  only  130m.  The  wire  is  2mm.  in 
diameter,  and  hangs  at  its  lowest  point  within  40-50m.  of  the 
lake  level.  This  span  is  claimed  to  be  the  longest  in  the 
world.  Whether  the  wire  will  resist  the  storms  and  snow 
pressure  remains  to  be  seen.  So  far  only  spans  of  1,100m. 
have  been  used  in  Switzerland. 

Protected  Cables. — We  have  received  a  communication  from 
Messrs.  Bourne  and  Orant,  pointing  out  that  in  their  opinion 
the  "  Kingdon"  system  of  laying  underground  mains,  described 
in  our  issue  of  the  19th  inst,  page  754,  is  covered  by  a  patent 
acquired  by  the  late  Mr.  Grant  on  February  2,  1895.  The 
number  of  this  patent  is  2,730,  and  the  claim  is  for  "  a  pro- 
tector for  electric  cables  laid  underground,  substantially  as 
described."  The  body  of  the  specification  describes  a  number 
of  f|-shaped  covers  for  the  cables,  to  obviate  the  damage  liable 
to  be  caused  by  "  workmen  who  may  have  to  open  the  ground 
after  the  cables  are  laid." 

Electric  Conduit  Explosions. — "  111  blows  the  wind  that 
profits  nobody."     The  recent  scare  with  regard  to  explosions- 
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in  electric  conduits  has  set  many  an  inventive  mind  to  work 
to  devise  a  suitable  and  sufficiently  cheap  material  wherewith 
to  fill  the  closed  spaces  which  offer  so  many  attractions  to  the 
waste  produce  of  the  gas  companies.  We  were  shown  recently 
one  of  these  patent  messes,  consisting  of  a  mixture  of  paraffin 
and  sand.  This  it  is  proposed  to  pour  into  the  conduits  when 
it  has  about  the  consistency  of  porridge,  and  allow  it  to 
solidify.  Owing  to  the  insulating  properties  of  this  material, 
it  will  enable  the  conduits  for  bare  copper  conductors  to  be 
made  of  considerably  smaller  cross-section  than  heretofore. 

The  American  Bell  Telephone  Company.— The  Electrical 
World  gives  a  summary  of  the  annual  report  of  the  American 
Bell  Telephone  Company  for  1894,  which  shows  a  decrease  in 
net  earnings  of  some  £160,000  as  compared  with  the  previous 
year,  though  the  Company  was  able  to  pay  £600,000  in  divi- 
dends to  its  fortunate  shareholders.  The  statistics  given  show 
the  enormous  extent  to  which  the  telephone  talking  has  entered 
into  daily  life,  the  total  number  of  calls,  for  instance,  reaching 
670,000,000  annually,  or  about  10  for  every  inhabitant  of  the 
United  States.  The  number  of  calls  for  each  subscriber 
averages  8i  daily,  the  cost  per  call  being  from  Id.  to  5Jd., 
according  to  the  character  of  the  service.  The  report  refers  to 
the  greater  use  by  subscribers  of  their  telephone  service,  which 
iu  the  last  six  years  has  increased  40  per  cent.  The  plan  of 
charging  telephone  rentals  according  to  the  amount  of  service 
received  is,  we  learn  from  the  report,  being  generally  adopted 
in  the  larger  cities. 

Expiring  Patents. — To-day  expires  the  Edison  screw  lamp 
socket,  patent  No.  1,802  of  1SS1,  entitled  "  Improvements  in 
Electric  Lights,  and  Fittings  and  Fixtures  therefor." 
The  inventor  was  unable  to  explain  himself  with  less  than 
22  drawings,  and  could  not  manage  to  keep  down  his  claims 
to  less  than  28.  The  first  of  28  claims  reads  as  follows  : — 
The  combination  with  a  lamp  and  a  socket  detachable  from 
each  other  of  controllable  means  for  positively  holding  them 
together  and  means  for  automatically  completing  the  necessary 
circuit  connections  through  the  lamp  by  the  act  of  placing 
them  together,  substantially  as  set  forth."  On  Sunday  will 
expire  Brush's  well-known  current  governor  patent,  No.  1,835, 
of  1881,  entitled,  "Improvements  in  Current-governors  for 
Dynamo-Electric  Machines,"  and  covering  the  historic  carbon- 
regulator. 

A  Large  Electric  Locomotive. — In  the  March  number  of 
the  Transactions  of  the  American  Institute  of  Electrical  Engi- 
neers is  a  description  by  Dr.  Cary  T.  Hutchinson  of  a  large 
electric  locomotive  which  has  just  been  finished  by  the  Baldwin 
Locomotive  Works.  This  locomotive  has  eight  drivers  con- 
nected rigidly  by  side  bars,  making  a  wheel-base  of  16ft.,  the 
length  over  all  being  about  30ft.  The  weight  is  133,0001b., 
uniformly  distributed  on  the  eight  drivers,  giving  16,7001b.  on 
each  driver.  There  are  four  motors,  one  on  each  axle,  the 
motors  being  built  directly  on  the  axle  without  springs  of  any 
kind  between  the  armature  and  the  axles.  The  machine  has  a 
capacity,  on  a  four-hour  test,  of  1,000  u  r.  at  a  speed  of  35 
miles  per  hour.  The  regulation  is  the  series  parallel.  There 
is  also  a  resistance  intended  for  use  on  first  position  in  starting. 
The  lowest  speed,  without  resistance,  is  about  seven  miles  per 
hour.  A  test  recently  made  at  the  Baldwin  Locomotive  Works 
showed  an  efficiency  of  more  than  92  per  cent,  when  operating 
1,000  ii. i'.  The  motors  are  designed  so  that  they  will  work 
without  sparking  with  full  ourrent  in  the  armature  at  one-half 
normal  field  strength.  That  is  to  say,  they  will  operate  at 
any  speed  from  35  miles  per  hour  up  to  about  65  miles  per 
hour  at  the  same  power,  the  drawbar  pull  varying  inversely  as 
the  speed.  At  speeds  below  35  miles  per  hour  the  drawbar 
pull  is  constant,  the  power,  therefore,  being  directly  propor- 
tional to  the  speed.  The  smoothness  and  absence  of  vibration 
was  very  noticeable  in  the  tost  referred  to.  The  entire  machine 
was  supported  on  four  jacks,  without  bracings  ;  when  running 
with  full  torque,  there  was  scarcely  any  shaking, 

Electricity  in  St.  Louis. — A  report  just  issued  by  the  secre- 
tary of  the  St.  Louis  Merchants'  Exchange,  givos  some  interesting 
particulars  with  regard  to  the  use  of  electric  light  and  power 
in  St.  Louis.  The  arc  lighting  is  done  by  four  companies,  who 
operate   about   4,500    lights   of  a  nominal  capacity  of  2,000 


candles  each.  The  incandescent  lighting  is  done  by  three 
companies,  which  now  have  approximately  175,000  lights  of 
16  c.p.  connected.  The  electrical  equipment  of  these  several 
stations  aggregates  20,000  u.p.  The  most  important  advance- 
ment to  be  expected  in  the  immediate  future  is,  we  are  informed, 
the  placing  of  the  major  part  of  the  wiring  underground,  which 
consummation  it  is  expected  will  be  reached  within  the  next 
twelvemonth.  St.  Louis  also  ranks  high  in  the  distribution  of 
electricity  for  power  purposes.  Three  companies  distribute  an 
aggregate  of  about  4,000  h.p.  throughout  the  city.  Electricity 
has  displaced  steam  in  hundreds  of  small  manufacturing 
establishments,  and  has  recently  come  into  extensive  use 
for  elevator  work.  In  connection  with  street  railways, 
nine  companies  operate  some  275  miles  of  single  track, 
running  500  motor  cars  and  600  trailers.  There  are  eight 
power  houses,  with  a  total  electrical  equipment  of  about  23,000 
H.r.  These  lines  carried  65,000,000  passengers  in  1894,  a  gain 
of  about  8  per  cent,  over  1893.  The  electric  railway  companies 
employ  about  4,000  men  regularly.  Considerable  extensions 
will  be  made  during  the  coming  year.  St.  Louis  has  always 
been  a  centre  of  the  carbon  industry,  and  continues  so  at  this 
day.  The  manufacture  of  incandescent  lamps  has  also  grown 
to  be  large  and  important.  Recently  the  manufacture  of 
alternating  current  motors,  fans,  and  converters  has  been  taken 
up,  and  is  being  actively  pushed.  St.  Louis,  we  may  add,  has 
a  population  of  about  half  a  million. 

Electric  Pumping. —  An  interesting  pumping  plant  for 
domestic  and  fire  service  has  been  installed  at  De  Kalb,  111.  The 
water  is  pumped  from  a  lOiu.  drilled  well  by  a  deep-well  pump 
driven  by  a  30  h.p.  motor.  The  water  from  this  pump  dis- 
charges into  a  reservoir  near  the  pumping  station,  and  from 
which  it  is  pumped  into  the  mains  by  two  pumps,  operated  by 
motors.  The  mains  are  so  laid  that  what  water  is  not  consumed 
during  the  time  of  pumping  is  carried  to  a  standpipe  from 
which  it  flows  to  the  mains  again  when  the  pumps  are  idle. 
The  pumps  are  of  the  triplex  pattern,  having  three  pistons 
lOin.  in  diameter,  with  12in.  stroke,  and  are  directly  connected 
to  a  70  h.p.  multipolar  slow-speed  motor  with  rawhide  pinions. 
At  43  strokes  per  minute,  the  capacity  of  each  pump  is  500 
gallons.  For  the  domestic  service  the  pumps  work  against  a 
pressure  of  601b.,  but  being  designed  for  fire  service,  are 
capable  of  working  against  a  pressure  of  1251b.  An  automatic 
device  for  closing  the  standpipe  connections  from  the  mains  is 
used  in  case  of  fire.  The  current  to  operate  the  motors  is 
furnished  by  the  De  Kalb  Electric  Company,  being  carried 
from  the  power  station  to  the  pumping  station,  a  distance  of 
700  yards.  In  the  contract  between  the  town  and  the  De  Kalb 
Electric  Company,  the  latter  assume  all  care  and  attention  of 
the  machinery  in  consideration  of  a  price  of  4  cents  per  1,000 
gallons  pumped. 

Science  Banquet  in  Paris. — In  honour  of  M.  Berthelot,  and 
as  a  demonstration  of  the  power  and  progress  of  science  iu 
France,  a  banquet,  says  Nature,  was  held  at  Paris  a  few  days 
ago.  Nearly  800  guests  were  present,  among  them  being 
M.  Brisson,  President  of  the  Chamber  of  Deputies,  and  M. 
Poincare,  Minister  of  Public  Instruction.  Upou  the  invitation 
cards  were  printed  the  words,  "  Hommage  a  la  science,  source 
de  l'anranchisscnicnt  de  la  pensee."  M.  Poincarc  made  an 
eloquent  speech  in  praise  of  the  work  done  by  the  emiuent 
Secretary  of  the  Paris  Academy  of  Sciences,  and  M.  Berthelot, 
in  his  reply,  dwelt  at  some  length  upon  the  beneficial  influence 
of  science  on  social  and  moral,  as  well  as  material,  progress. 
Science,  he  said,  had  for  its  only  guide  the  love  of  truth,  and 
confidence  in  its  final  triumph.  Proved  under  all  circum- 
stances, and  strengthened  every  day  by  success,  the  scientific 
method  had  become  the  principal  sourco  of  the  moral  and 
material  progress  of  society.  In  fact,  s<  ienoe  was  the  sourco 
of  all  progreSB  accomplished  by  the  human  race.  Everyone 
knew  that  during  this  century  science  had  conferred  great 
benefits  upon  civilised  peoples  by  the  application  of  its  results 

and    laws    to    mechanical,    I  liemieal,    and    electrical    industries. 

Bui  M.  Berthelot  held  that  material  progress  was  the  least  of 

the  fruits  of  scientific  work  ;  he  claimed  for  science  the  more 
extensive  domains  of  the  moral  ami  social  world,  and  vindicated 

the  position  taken  up  by  him  in  his  article  on  "Science  et  la 
Morale,"  which  appeared  iu  the  Revue  de  P 
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Argon. — -The  following  interesting  communication  was  re- 
cently made  to  the  AeadVmie  des  Scieuces  by  M.  Guntz : — 
Amongst  the  substances  absorbing  nitrogen,  Lord  Rayleigh  and 
Professor  Ramsey  have  chosen  magnesium,  owing  to  the  facility 
with  which  this  metal  is  procurable  commercially,  although  its 
complete  absorption  of  nitrogen  is  difficult  to  effect  owing  to 
the  high  temperature  to  which  the  magnesium  must  be  brought 
to  induce  the  two  to  combine.  Lithium,  which  is  easily  pre- 
pared by  electrolysis  in  the  manner  I  have  recently  pointed 
out,  combines,  on  the  other  hand,  rapidly  with  nitrogen,  and 
this  at  a  temperature  below  dull  red,  as  I  have  observed  in  an 
investigation  which  I  am  carrying  out  on  the  alloys  of  this  i 
metal.  It  is  this  property  which  enables  one  easily  to  show  the  j 
presence  of  argon  in  atmospheric  nitrogen,  and  even  to  obtain 
this  gas.  If  we  put  an  iron  vessel  containing  lithium  in  a  glass 
tube  filled  wish  atmospheric  nitrogen,  the  whole  being  in  con- 
nection with  a  manometer,  and  gently  heat  the  iron  vessel,  the 
lithium  combines  incandescing  with  the  nitrogen  and  a  vacuum 
is  produced  in  the  apparatus,  the  pressure  of  the  residual  gas 
corresponding  to  about  10  millimetres  of  mercury.  If  the 
vessel  be  replenished  with  atmospheric  nitrogen  and  heated 
afresh,  the  nitrogen  is  again  absorbed,  but  apparently  less 
completely,  for  the  pressure  of  the  residual  gas  is  about  20 
millimetres  of  mercury.  If  we  repeat  this  experiment  several 
times,  one  sees  that  the  proportion  of  gas  not  absorbed  by  the 
lithium, a  proportion  which  is  measured  by  the  vacuum  obtained, 
increases  at  each  experiment,  and  after  the  introduction  of  a 
sufficient  volume  of  nitrogen,  the  tube  is  completely  filled  with 
argon.  In  order  to  show  that  this  residue  is  due  to  the 
■presence  of  argon,  and  not  to  the  incomplete  absorption  of 
nitrogen  by  the  lithium,  the  experiment  may  be  repeated  under 
the  same  conditions,  but  using  nitrogen  obtained  from  a 
chemical  compound,  such,  for  instance,  as  nitric  oxide.  It  will 
then  be  seen  that  the  10  millimetre  vacuum  obtained  at  the 
commencement,  remains  sensibly  the  same  after  several  fresh 
introductions  of  nitrogen  obtained  from  nitric  oxide.  This 
experiment  clearly  brings  out  the  difference  between  the 
nitrogen  obtained  from  a  chemical  compound  and  that  derived 
from  the  air,  and  shows  that  the  latter  contains  a  substance 
which  is  not  absorbed  by  lithium,  which  substance  is  argon. 
Argon  may  be  obtained  and  collected  over  mercury  by  passing 
a  current  of  atmospheric  nitrogen  over  a  heated  tube  contain- 
ing several  iron  vessels  containing  lithium. 

An  Interesting  Electrolytic  Phenomenon. — At  a  recent 
meeting  of  the  Franklin  Institute,  Mr.  C.  J.  Reed  described  a 
curious  electrolytic  phenomenon  observed  by  him.  Most 
metals,  when  used  as  positive  electrodes  in  electrolysis,  are,  he 
remarked,  either  dissolved  or  corroded,  producing  metallic  salts 
or  oxides ;  but  when  used  as  negative  electrodes,  metals  do  not 
generally  undergo  such  corrosion.  While  experimenting,  howr 
ever,  on  the  oxidising  effect  of  various  electrolytes  upon  lead 
electrodes,  Mr.  Reed  noticed,  accidentally,  that  under  certain 
circumstances,  lead  behaved  towards  some  electrolytes  in  a 
peculiar  manner,  the  only  conditions  required  being  very  high 
electromotive  force  and  current  density.  On  passing  an  electric 
current  through  a  solution  of  disodium-hydrogen  phosphate, 
between  electrodes  of  sheet  lead,  nothing  unusual  was  noticed 
during  the  experiment.  The  solution  had  a  very  high  resist- 
ance, and  very  little  current  passed  even  with  a  high  electromo- 
tive force.  At  the  close  of  the  experiment,  there  being  no 
switch  in  the  circuit,  the  current  was  interrupted  by  lifting  one 
of  the  electrodes  out  of  the  solution.  It  happened  to  be  the 
negative  electrode.  At  the  instant  of  final  contact  between 
the  electrolyte  and  the  lowest  point  of  the  electrode,  as  it  left 
the  solution,  what  appeared  to  be  a  cloud  of  black  smoke,  or 
precipitate,  which  had  suddenly  formed  in  the  solution,  was 
noticed.  On  examining  the  cloud  more  particularly,  and 
repeating  the  experiment  several  times,  it  was  found  that  by 
exposing  only  a  very  small  surface  of  the  negative  electrode  to 
the  solution,  there  was  produced  a  large  cloud  of  dark  blue  or 
lead-coloured  precipitate,  which  rapidly  sank  in  the  solution  and 
rendered  it  entirely  opaque.  It  was  then  observed  that  the 
lead  cathode  was  being  rapidly  eaten  away,  and  that  the  pre- 
cipitate was  being  produced  at  the  expense  of  the  lead.  The 
precipitate  was  collected  on  a  filter,  washed   with   water  and 


alcohol,  and  dried.  It  was  found  to  be  an  impalpable  powder 
resembling  lead,  and  permanent  in  the  air  at  ordinary  tempera- 
tures. When  rubbed  in  an  agate  mortar,  it  was  reduced  to  a 
lustreless  gummy  mass,  but  did  not  assume  a  metallic  appear- 
ance. Heated  to  the  melting  point  of  lead  in  the  open  air,  it 
suddenly  absorbed  oxygen  and  formed  yellow  plumbic  oxide, 
with  incandescence.  Heated  in  a  glass  tube  in  absence  of 
oxygen,  it  melted  to  a  globule  of  metallic  lead.  The  surface  of 
the  lead  cathode,  after  the  experiment,  was  reduced  to  a  point 
at  the  end,  and  presented  a  smooth,  shiny  surface,  like  polished 
lead.  It  was  of  the  form  one  would  expect  to  find  a  positive 
electrode  of  copper  or  other  soluble  metal.  Other  electrolytes 
were  tried,  and  it  was  found  that  the  lead  precipitate  could  be 
produced  in  them. 

Grooved  Rails  for  Electric'Railways. — Some  investigations, 
says  the  Engineer,  have  recently  been  made  to  ascertain  the 
most  desirable  shape  for  the  groove  to  be  used  in  the  guard 
rails  for  curves  on  street  railways,  especially  those  operated 
electrically,  the  fundamental  idea  being  that  these  grooves 
should  be  laid  out  corresponding  to  the  lines  of  wear,  so  as  to 
present  from  the  start  the  largest  possible  wearing  surface  to 
the  action  of  she  wheels,  in  order  to  prolong  the  life  of  the 
rail.  Two  pair  of  wheels  were  carefully  turned  out  of  hard 
wood  to  an  accurate  scale  of  3in.  to  1ft.,  and  with  their  axles 
— on  which  they  were  turned — -secured  to  a  strong  frame  repre- 
senting the  car  truck,  so  that  they  could  revolve  freely  but 
without  any  play.  The  frame  was  rigidly  fastened  in  the  centre 
to  a  stiff  board  extending  at  right  angles  with  the  truck,  to 
what  would  be  the  centre  of  the  curve.  A  pin  accurately 
turned  and  fitting  snugly  in  holes  in  the  board,  and  holes  in  a 
wooden  stand  screwed  to  the  floor,  formed  the  centre  proper. 
A  large  piece  of  drawing  paper  was  stretched  on  a  board,  and 
on  it  were  laid  rail  blanks  without  any  groove,  formed  out  of 
potters'  clay,  following  the  curves  described  by  the  wheels 
when  allowed  to  move,  guided  by  the  board  from  the  centre 
of  the  curve  to  whatever  radius  it  was  set.  The  wheels  were 
then  set  upon  the  rail  blanks  and  weighted  until  their  flanges 
sank  into  the  clay  to  their  full  depth,  at  which  point  the  whole 
apparatus  was  arranged  to  be  exactly  level.  The  wheels  having 
previously  been  varnished,  were  thoroughly  oiled,  so  that  the 
clay  would  not  stick  to  them.  The  first  pair  of  wheels  was 
then  revolved  from  the  axle  by  hand,  and  thus  the  truck  moved 
along  the  potters'  clay,  the  flanges  cutting  their  own  grooves 
into  it.  The  length  of  arc  available  having  been  traversed, 
the  truck  was  lifted  away,  and  if  a  perfect  impression  had  been 
obtained  short  pieces  were  cut  out  of  the  various  parts  of  the 
arcs  of  both  the  inner  and  outer  rail,  and  particularly  of  those 
parts  which  had  been  traversed  by  the  front  wheels  only  or 
the  hind  wheels  only,  and  those  that  had  been  passed  over  by 
both  wheels,  as  comparison  of  them  would  show  whether  or 
not  the  truck  stood  exactly  square  with  the  radial  line.  These 
pieces  were  cut  out  so  that  the  cut  would  also  sever  the  paper 
underneath,  and  extending  a  short  distance  inside  and  outside, 
forming  a  strip  on  and  by  which  the  cut-out  pieces  could  be 
slid  away  upon  another  board,  and  put  away  to  dry  and 
harden  without  handling  the  piece  itself  while  yet  soft,  thereby 
avoiding  possible  distortion,  except  on  the  very  ends  by  the 
cutting  knife.  As  this  latter  was  unavoidable,  the  pieces, 
after  being  thoroughly  hardened,  were  sawed  in  half,  so  as  to 
get  at  the  central  undistorted  section,  and  the  sawed  surface 
ground  smooth  on  a  piece  of  slate,  so  as  to  present  sharp  lines. 
The  shrinkage  of  the  clay  in  drying  could  well  be  neglected, 
as  actual  measurement  on  a  test  piece  showed  that  it  would 
amount  to  little  more  than  0\iu.  in  the  full-size  width  of  the 
groove.  Rail  makers  and  street  railway  officers  claim  that 
makers  of  street-car  or  tramcar  wheels  often  exhibit  no 
common  sense  in  the  proportioning  of  wheels,  and  there  is 
consequently  no  uniformity  of  practice.  The  flanges,  which 
should  be  carefully  smoothed,  are  often  left  rough,  causing 
much  unnecessary  wear  on  the  rails.  This  same  result  is  also 
produced  by  bad  mounting  of  the  axles  in  the  frames.  One 
line  in  Philadelphia  has  been  carefully  studied  to  find  out  the 
action  of  the  wheels  upon  the  curves,  and  by  careful  measure- 
ment of  current  it  has  been  found  that  the  proper  shaping  of 
the  groove  in  the  guard-rail  has  resulted  in  considerable 
economy  and  improvement  in  running. 
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ELECTROMAGNETIC  THEORY.— LXVIL* 

BY    OLIVER    HEAVISIDE. 

(Continued  from  jxtge  729.) 

§  258.  If  the  line  is  insulated  at  the  far  end  B,  instead  of 
being  earthed,  as  in  §  25G,  other  things  remaining  the  same, 
namely,  earth  at  the  beginning  A,  where  the  impressed  force  e 
is  situated,  the  change  made  in  the  waves  is  very  easily  settled. 
The  initial  wave  (11)  from  A  is  the  same  as  before,  but  it 
must  now  be  reflected  positively  at  B,  or  without  reversal  of  the 
sign  of  the  potential,  in  order  that  the  current  may  be  main- 
tained zero.  So  the  second  wave  Vs  differs  from  the  old  one  of 
equation  (12)  in  sign  only,  being  now  positive.  This  V,  is 
reflected  negatively  at  A.  Therefore  Y ,  is  negative,  and  since 
i  lis  reflected  positively  at  B,  V4  must  be  negative  too.  This 
makes  a  cycle  of  signs.  So  we  now  have  the  following 
series : — 

V  =  +  + +  + +  + &c, 

writing  down  only  the  signs  of  the  waves,  which  are  otherwise 
identically  the  same  as  in  equation  (15),  where  they  make  the 

arrangement  H 1 —  &c. 

Summing  up  as  before,  by  the  law  of  geometric  series,  we 
obtain 

y  _t-''v  +  e-'-!-      _  COsh  q(l  -  x)  _  ,on\ 

1  +  e"*"'  cosh^Z 

which  is  the  condensed  form  of  the  solution.  The  final  V  is  e 
all  over,  and  the  final  C  is  zero,  as  is  obvious.  To  test  (22) 
generally,  observe  that  it  makes  V  =  eat.z  =  0,  and  C  =  0at 
.c  =  /,  which  are  the  two  terminal  conditions. 

§  259.  When  the  impressed  force  is  not  at  the  terminal  A, 
but  is  at  some  intermediate  point,  say  at  x  =  a,  the  case  is  a  little 
more  complicated,  because  there  are  two  series  of  waves.  The 
primary  wave  is  double,  going  both  ways,  and  each  of  its 
members  suffers  reflection  at  A  and  B.  At  an  earth,  the 
reflection  of  V  is  positive  ;  at  a  disconnection  it  is  negative. 
By  means  of  these  considerations  it  is  easy  to  write  down 
without  further  calculation  the  full  solution  in  terms  of  the 
waves  for  any  case  in  which  the  terminal  conditions  are  earth 
or  insulation,  as  two  earths,  or  two  insulations,  or  one  earth 
and  one  insulation  (two  cases) ;  and  these  solutions  are  fully 
realised  algebraically  by  the  functions  e_,x1  and  <r'''yl  when 
the  impressed  force  acts  steadily.  As  there  is  no  difficulty  in 
this  process,  it  will  be  as  well  to  take  a  more  comprehensive 
case  for  illustration. 

Let  the  terminal  conditions  be  unstated  except  that  it  is 
given  that  if  v  is  a  wave  incident  at  B,  then  ftv  is  the  reflected 
wave  ;  and  that  it'  v  is  a  wave  incident  at  A,  then  at-  is  the 
reflected  wave.  Here  ..  and  ft  are  the  terminal  operators 
defining  the  nature  of  the  reflection,  the  coefficients  of 
reflection,  so  in  say. 

Now  let  there  lie  an  impressed  force  e  at  x  =  a,  and  let  us 
find  its  effect  at  a  point  .'•  on  the  right  side, 


"i    between   the  impr.     ed    < uad    B.     The  wave  from  e 

going  to  the  right  is 

r1  =  e-^--i-,  (28) 

In  this  put  -  I  to  obtain  its  ralue  at  B.  Then  multiply  by 
ft  to  obtain  the  value  of  the  reflected  wave  r.,  at  B.  Finally, 
multiply  by  <  " '  '  to  obtain  the  value  of  the  lasi  at  distance 
I     i  Erom  ft,  that  is,  al  i  Erom  A.     The  result  is 

!,„- «-««-*>/?«-'«  ■%«=/?<  (21) 

which    bowi  the    econd  wave,  going  towards  A. 

Put  i     0  to  gel  the  value  of  1    al   \.   Then  multiply  by  oto 
produce  the  value  of  til.'  reflected   wave  <    al   A.     finally, 

multipl)    h\    I  O.  gl  fc  II      \.iln.    ;il    -  .       The  iv  ,ult  is 

i      .  (25) 

thi   third  wave. 
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Put  x  =  I  to  get  its  value  at  B.  Multiply  by  ft  to  get  value 
of  the  reflected  wave  vt  at  B.  Then  multiply  by  £-i(>-")  to  get 
its  value  at  x.     The  fourth  wave  is  therefore 

V{  =  e-'iff-z'/Ja/^-^a'l.,,  =  afth-t{il-a-*^e.  (26) 

After  this,  it  is  the  same  over  and  over  again.  So  we  have 
the  series 

Vl  =  e-<lto-a>  lc  r,  =  fte-^'-^i^A 

r3  =  ae-1""!-.,,  r„  =  ftc-*"'-*'^,  I         (27) 

r.  =  ae-'X'Vi,  r0  =  y8e— a««— «)  ,•.  J 

and  so  on.  The  first  wave  is  given  explicitly,  and  the  rest 
are  obtained  in  succession  by  multiplying  by  one  or  the  other 
of  two  factors  in  turn.  So,  by  the  law  of  geometric  series, 
the  sum  of  the  v  waves  is 


'•i  +  »2 


'(1  +ftt-*',l-")1 


l-aftt-*"1  1-aftt-*1  *''  *28) 

which  represents  the  potential  at  x  so  far  as  it  arises  from  the 
initial  wave  to  the  right. 

But  there  is  also  the  initial  wave  to  the  left  to  be  con- 
sidered. It  is  -  t"1[a-z)\c  between  a  and  A;  becomes  -  ^'qa\e 
at  A;  generates  the  new  wave  -  u<"''"Jf  by  reflection,  which 
becomes  -  at-qi"+' \c  when  it  reaches  x.  After  that,  we  have 
a  succession  of  reflections  at  B  and  A  precisely  in  the  former 
manner.     So,  if  this  new  set  of  waves  be  called  w,  we  have 

Wl=  -a(-""+x'he,  ir.,  =  fte-^''"  irlt  , 

jc3  =  ac~      w  .  w4  =  fte-*a-x)Ws,  V  (29) 

»•.  =  afT^'Wi,  We  =  fte--q{l- "«',,  ' 

and  so  on.     The  total  is 

1  -  afte-""1  2  V      ' 

showing  the  part  of  the  potential  at  x  due  to  the  initial  wave 
going  to  the  left.  The  real  potential  is,  therefore,  the  sum  of 
the  v's  and  io's. 

But  when  the  point  x  lies  between  A  and  the  impressed 
force,    the   case  is  somewhat  different.     If  we  consider  the 


effect  at  .»■  of  the  initial  wave  to  the  right,  making  allowance 
for  the  fact  that  it  only  gets  to  x  by  producing  a  reflected 
wave  at  B,  we  have  the  series  of  waves 

Bj  =  /&-««-<■-  =1 1 ,  ,  ,•.,  =  at~^x  r„  } 


c3  =  fte-"-"'-x'v,, 
and  so  on,  whose  sum  is 


V3  =  at 
v,  =  at- 


(31) 


-*>  (1  +  at--"')  , 


T^ft^  ^ 

Similarly,  the  initial  wave  to  the  left  and  its  consequences 
are  represented  by  the  series 

ic1=  - 1->"'      '..  .  ir.i  =  at-^zwi 

iv,  =  ftt  -■ 

and  so  on,  whose  sum  is 

v    _         e-""'      i  1      ...     ■  i 


(83) 


lie. 


(31) 


1  -  afte-*1 

finally,  denote  by   V,    the   pot.  ntial   on   the   right  side  of  <■ 

and  by  Vs  the  potential  on  the  leftside.  The  former  is  the 
sum  .'.!'  (28)  and  (80),  ami  the  latti  r  th(  am  of  (82)  an. I  (84) 
That  is  to  say, 


V,= 


v,=  - 


e    ~"c       i.  ■     ■   i  B< 

t"'-aft(-"K  H 

4-  in 


-«>  _ ^-)"-o)ie, 


(35) 
(86) 


in  the  .  offlplete    olutioi di,  equivalent 

to  the  previous  development  in  terms  of  waves. 
8  260.  Then    are    everal  ca  es  in  which  these  solutions  are 

reducible  to    the  elementary    wav.      ol    the    kind    before  con- 
sidered.    These  occur  when  a  and  ft  are     l  or-l.orzeri 
constants   lying  between   the  limits      1  and  \-  1.      Under  Lin    . 
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circumstances  the  reflected  waves  are  copies  of  the  incident 
either  full-sized  or  reduced,  with  or  without  reversal  of  sign. 

Thus,  a  or  ft  being  ±  1  makes  four  important  cases. 

(1.)  Both    ends    earthed.      The    V    waves    are    reflected 
negatively,  so  a  =  -  1  =  ft,  and 
coshi/K 


v,=  +: 


v„= 


shmo(l-x).e, 

shm  ql 

shin  ox      ,    ,,      x 

-t- cosh q(l  -a).e. 


(37) 

shini/Z    ~~    JX 

The  V  waves  are  reflected  positively, 


(2.)  Both  ends  cut. 
so  a  =  l=ft,  and 

V,=  +   ,  .    'la  COshqU-x).e, 

shm  ql 

V2=  -  Cfh  1*  Shin  q(l  -a).,: 
shm  ql 


(39) 
(40) 
1,  ,3  =  1,  and 
(41) 

(42) 

ft=  -1,  and 

(43) 


(3.)  Earth  at  A,  and  cut  at  B.     Then  a  = 

+  cosh^cogh  ;)^ 

coshoZ 

Tr  shino.K    ..     /7       , 

V,  =  — —  shin(7(/  -«)•<'. 

cosh^  n        ' 

(4.)  Earth  at  B,  and  cut  at  A.     Here  a=  1 

V  =  +b — ^i!Lshinq(l  -  x).e, 
coshql 

y  cosher       ,        _ 

coshql  n        '  v     ' 

These  solutions  and  the  more  general  cases  may  be  easily 
converted  to  Fourier  series,  if  required,  by  a  method  to  be 
explained  later.  In  the  meantime  it  may  be  noted  that  the 
general  solutions  (35),  (3G)  may  be  got  by  assuming 

V^f^F  +  t-^G,  Vo^'H  +  t-^I,  (45) 

and  determining  the  four  time  functions  by  the  two  inter- 
mediate conditions 

W-V^e,  C^C.,,  (46) 

at  .'='(,  and  by  two  terminal  conditions.  In  the  case  of 
equations  (37)  to  (44)  these  terminal  conditions  are  simply 
either  V  =  0  or  C  =  0  at  A  and  B,  as  may  be  readily  tested. 
What  the  terminal  conditions  are  in  general,  in  relation  to 
the  reflection  coefficients  a,  ft,  will  now  be  pointed  out. 

§  261.  The  reflection  coefficients  are  usually  operators  them- 
selves. There  is  no  difficulty  in  finding  them.  Let  V^Z^ 
at  B.  This  says  that  Zl  is  the  resistance  operator  of  the 
terminal  arrangement  at  B.  Now  let  t\  be  a  wave  incident 
upon  B,  and  r3  be  the  reflected  wave.  Their  sum  is  the  real 
potential.     So 

v1+vi=Z1G.  (47) 

Also,  we  multiply  by  o/E  to  get  the  current  belonging  to  vu 
and  by  -  q/B,  to  get  that  belonging  to  va,  because  the  first  is  a 
positive  and  the  second  a  negative  wave,  going  to  and  coming 
from  B  respectively.     So 

2(r1-r3)  =  RC.  (48) 

Eliminating  C  between  (47),  (48)  by  division,  we  get 


R 


=  —  ,    therefore   ft  =  - 

qZ,  l\ 


F,      Z^R-; 


Zi  +  RA/ 


(49) 


giving  ft  in  terms  of  Zv 

Similarly,  if  Z0  is  the  resistance  operator  of  the  terminal 
arrangement  at  A,  we  shall  have 

f,  +  f.2=  -Z0C,  (50) 

if  »j  is  the  incident  and  f2  the  reflected  wave.  Now  Fj  is  a 
negative  wave,  to  be  multiplied  by  -  R  q  to  get  the  current  to 
correspond,  whilst  r.  is  a  positive  wave,  to  be  multiplied  by 
R/<jf ;  so 

-20W,)  =  RC.  (51) 

Eliminating  C,  we  obtain 

"-IZl^*.,  therefore  «  =  'J  =  Z°-R/?, 

'  i  +  «i     qZ0  i\     Z„  +  R  q 

giving  a  in  terms  of  Z0.  Using  these  expressions  for  a  and  ft 
in   the   solutions  (35),   (30),   they    are  made    completely  at 


(52) 


x  =  0.  The  terminal  conditions  they  satisfy  are  V  =  -  Z„C  ex- 
pressive and  V  =  Zfi  at  x  =  I. 

§  262.  By  inspection  of  (49),  we  see  that  ft  vanishes  when 
Zy  =  Rjq.  This  is  because  R  q  is  the  resistance  operator  of  an 
infinitely  long  cable  line.  To  say  that  it  equals  Zlt  asserts 
that  the  cable  either  does  not  stop  at  ft,  but  goes  on  to  infinity ; 
or  else  that  if  it  does  stop,  there  is  a  terminal  arrangement 
which  is  exactly  equivalent  to  the  infinitely  long  continuation, 
so  far  as  the  real  cable  itself  is  concerned. 
In  this  case  ft  =  0  reduces  (35)  (3(5)  to 

V,  =  (««<"  -  ar-",)«-«^«,  (53) 

V.      -(«w  +  ar-»x)€-«aJe,  (54) 

showing  two  waves  only,  for  there  is  no  reflection  at  B,  and 
therefore  can  be  but  one  reflection  at  A. 

Again,  if  Z0  =  Rjq  then  a  =  0.  There  is  no  reflection  at  A, 
because  either  the  cable  is  continued  past  A  indefinitely,  or 
else  there  is  a  terminal  arrangement  copying  the  continuation. 
We  now  have 

V,  =  «*■(«-«*  +  £«-««-*>)$«,  (55) 

V2  =  -  <**(r<a  -  /J*-*"-0  )h;  (56) 

showing  two  waves  again,  the  reflection  being  at  B. 

Finally,  if  R/2=Z0  =  Z1,  both  a  and  ft  vanish,  and  we 
reduce  to 

V1  =  £-m-«)J,,;  (57) 

Va  =-£-"<-*)$«,  (58) 

which  are  simply  the  primary  waves  from  the  source,  without 
subsequent  interference. 

It  will  be  observed  that  the  expressions  for  a,  ft  contain  q, 
involving  qr.  In  order,  therefore,  to  have  the  coefficients 
freed  from  />'  (besides  in  the  previous  ways),  we  must  intro- 
duce p!  in  Z:  and  Z0.     Say,  for  example, 

z-©'       *-(£)'■  <59> 

These  mean  that  the  cable  A  B  is  put  between  two  other 
cables  of  different  types  ;  of  the  type  R„,  S0  on  the  left  of  A, 
and  of  the  type  R^  Sj,  on  the  right  of  15.  The  differentiator  /< 
then  disappears  from  a  and  ft,  which  reduce  to 

=  (Ro/S0)*-(R/S)»  b  =  (R./Si)!  ~  (B/S)«         , fi0, 

(K9/S0)*  +  (R,S)»'  H  (R1/S1)»  +  (R/S)*'  [  ' 
These  are  constants,  and  may  evidently  have  any  values 
between  (and  including)  -  1  and  +  1.  We  can  get  rid  of  the 
reflection  at  A  by  having  RO;'S0  =  R/S,  and  of  that  at  B  by 
R1/S1  =  RjS.  This  is  somewhat  more  general  than  the  previous 
way  of  having  continuations  of  the  same  type  as  the  real 
line.  If  we  do  not  abolish  the  reflections,  the  whole  series 
of  waves  summed  up  in  (35),  (3G)  are  in  action,  only  with 
a  and  ft  constants  instead  of,  as  in  the  general  case,  operators 
containing  p. 

%  263.  In  conection  with  the  preceding,  the  other  kind  of 
source  should  be  mentioned.  The  treatment  is  similar  when 
the  source  at  x  =  a  is  not  impressed  force,  which  creates  a 
discontinuity  in  the  potential,  though  not  in  the  current,  but 
is  a  source  of  current,  creating  a  discontinuity  in  the  current, 
though  not  in  the  potential.  Thus,  let  h  be  the  strength  of 
a  source  of  current  at  x  =  a  (say  led  to  the  cable  by  an 
auxiliary  wire),  then  the  current  in  the  line  increases  by  the 
amount  h  in  passing  from  left  to  right  past  the  source.  This 
case  has  been  already  briefly  considered  (§250).  The  primary 
waves  are 

c^e-v^lh,         on  the  right.  (61) 

c2=  -  t-'^'nji,     on  the  left,  (62) 

and  the  potentials  to  correspond  are 
..      K/. 


2q' 

W 


on  the  right,  {(53) 

on  the  left.  (64) 

When  A  is  steady  or  impulsive  we  have  already  indicated  the 
results.  The  point  at  present  in  question  is  the  extension  to 
include  terminal  influences.  Have  the  same  reflection  co- 
efficients as  above,  and  apply  them  to  the  present  case.  The 
initial  wave  to  the  right  is  made  the  same  as  in  ^  259, 
equation  (23),  by  substituting  R/i  q  for  e,  whilst  the  initial 
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wave  to  tbe  left  is  made  the  same  by  writing  Rh/q  for  -  e. 
There  is  no  other  difference.  So  we  may  employ  the  previous 
results  fully.     In  particular,  the  solutions  (35),  (86)  become 


V,= 


«"  -  alii-'' 


■  ajii 


(£««-*> +  /3£- 


hR 

'w 


(65) 
(66) 


which  express  the  potentials  V,  on  the  right  side  and  Y,  on 
the  left  side  of  the  source  h.     Test  that 


VX=V„ 


and      -  — \ 


R/,, 


(67) 


at  »  =  «. 

Take  /;  =pQ  when  the  source  is  impulsive.  Then  (65),  (66) 
represent  the  potential  due  to  a  charge  Q  which  is  initially  all 
at  the  point  x—a,  as  modified  by  the  terminal  influences. 
The  conversion  to  a  Fourier  series  of  this  result  leads  to  the 
expansion  of  an  arbitrary  function  in  all  sorts  of  Fourier 
series,  not  merely  the  periodic  case  which  rigourists  have 
tried  so  hard  to  demonstrate,  but  to  the  numberless  other 
expansions  which  occur  naturally  in  the  physics  of  the  matter, 
associated  with  different  forms  of  the  coefficients  a,  f3  regarded 
as  functions  of  p.  It  is  no  easy  matter  from  the  restricted 
rigorous  mathematical  point  of  view  to  answer  the  question, 
Why  should  an  arbitrary  function  be  capable  of  expansion  in 
such  or  such  a  series  ?  But  from  the  physical  point  of  view, 
the  question  is  rather,  Why  shouldn't  it  ?  This  matter,  how- 
ever, must  come  later. 

Corrections.— §  2-13,  equations  (30),  (31),  delete  e-  ;  §244, 
equation  (35),  insert  irasa  factor  after  = ,  and  read  |3  for  3  in 
second  line. 

(To  he  continued.) 


A  MAGNETIC  TESTER  FOR  MEASURING  HYSTERESIS 
IN  SHEET  IRON.* 

BY   PROF.    EWING,    F.R.N. 

Makers  of  transformers  are  now  generally  alive  to  the  para- 
mount importance,  from  the  point  of  view  of  all-day  efficiency,  of 
using  iron  in  which  the  hysteresis  losses  are  small.  The  need, 
however,  is  felt  of  some  simple  means  by  which  this  quality  can 
be  readily  determined.  Tests  made  by  the  ballistic  and  other 
methods  have  shown  that  different  samples  of  iron  may  exhibit 
extraordinarily  wide  differences  in  regard  to  hysteresis.  The 
author  has  found,  for  example,  in  the  course  of  his  own  tests  of 
iron  supplied  for  transformers,  a  range  of  nearly  three  to  one  in 
the  hysteresis  of  good  and  bad  samples.  It  is  unnecessary  to 
point  out  how  much  the  all-day  efficiency  of  a  transformer 
working  under  ordinary  conditions  will  be  affected  if  the  sheet 
iron  used  in  its  construction  has  three  times  as  much  hysteresis 
as  it  need  have.  Again,  experience  shows  that  even  in  one  batch 
of  plates,  of  the  same  rolling,  so  much  difference  is  apt  to  exist 
between  one  plate  and  another  as  to  make  the  testing  of  a  single 
sample  furnish  a  poor  guide  to  the  average  quality  of  the  batch. 
Even  in  a  single  plate  samples  cut  from  different  parts  show 
marked  differences  in  hysteresis.  The  author  has  noticed  as  much 
as  l"i  per  cent,  variation  in  samples  taken  from  the  four  corners  of  a 
plate  not  quite  2ft.  square,  the  material  of  which  was  of  very 
excellent  quality.  It  is  well  known  that  different  analyses  of  the 
nearly  pure  iron  of  which  such  plates  are  rolled  exhibit  correspond- 
ing variations.  The  impurities  appear  to  l>e  unequally  distributed  ; 
and,  further,  it  is  not  unlikely  that  the  irregularities  which  are 
found  in  the  magnetic  quality  depend  in  part  on  slight  differences 
in  the  treatment  as  regards  annealing.  Whatever  their  cause, 
there  can  be  no  doubt  that  they  exist,  and  their  existence  makes 
the  result  of  a  single  test  often  somewhat,  fallacious.  What  is 
wanted  is  a  sufficiently  large  number  of  tests,  in  any  one  batch 
of  iron,  to  allow  a  fair  average  to  be  estimated  for  the  quality  of 
the  batch. 

To  make  this  possible,  a  simple  and  expeditious  method  of  test 

ing  i    imperative.     The  ballistic  method,  although  unimpeachable 
on   the  score  of  accuracy,  is  anything  but  expeditious,   and   can 

I"-    i -illeil      iinple.      The  value   of   the   hysteresis   is.mn.d 

at   by  first   observing  the  relation  of  the  induction  B  to  the  ma 
netising  force  H  for  a  considerable  number  of  points  in  each  oi  a 
series  of  cyclic  processes  of  magnetisation,  then  drawing  the  B    H 
curve    for   each    of   these   cycles,  and    measuring    the  enclosed  area. 
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The  operation  requires  some  skill  and  experience,  and  a  good  deal 
of  patience.  The  same  criticism  applies  to  other  methods  of  finding 
the  hysteresis  by  first  finding  the  relation  of  magnetism  to  mag- 
netising force  (as,  for  instance,  by  the  permeameter  or  by  the 
author's  magnetic  curve  tracer).  It  must  be  borne  in  mind  that  in 
the  testing  of  transformer  iron  the  permeability  is  a  quite  secon- 
dary matter.  What  is  of  primary  importance  is  the  hysteresis, 
and  high  permeability  is  not  necessarily  or  invariably  found  asso- 
ciated with  small  hysteresis.  In  the  testing  of  sheet  iron  by  the 
ballistic  method  the  finding  of  the  relation  of  B  to  H  is  a  step  in 
the  process  ;  it  is  not  the  object  of  the  test. 

These  considerations  have  led  the  author  to  devise  an  apparatus 
which  measures  the  hysteresis  directly,  by  a  single  operation,  and 
in  a  manner  sufficiently  simple  to  allow  the  test  to  be  applied  to 
numerous  specimens  without  much  expenditure  of  time,  trouble,  or 
iron.  The  basis  of  the  instrument  is  the  mechanical  measurement 
of  the  work  done  in  causing  reversals  of  magnetism  to  take  place 
in  the  iron  under  examination.  Such  measurements  have  been 
made  before  as  a  laboratory  experiment  and  under  special  con- 
ditions. Thus,  Mr.  L.  R.  Wilberforce  and  the  author,  two  or  three 
years  ago,  endeavoured  to  determine  the  hysteresis  of  a  cylinder  of 
iron  when  rotated  in  a  strong  magnetic  field,  by  measuring  the 
couple  required  to  keep  it  slowly  turning.  And  a  method  of  the 
same  general  character  has  been  employed  with  complete  success 
by  Mr.  F.  G.  Baily  to  investigate  the  disappearance  of  hysteresis 
which  takes  place  in  such  a  cylinder  when  the  field  is  made  suffi- 


ciently strong — a  matter  of  great  interest  in  connection  with  the 
molecular  theory  of  magnetism.  In  the  machine  now  brought 
forward  as  a  practical  tester  for  workshop  use  the  same  mechanical 
principle  is  involved.  The  process  of  reversal,  however,  resembles 
that  which  occurs  in  a  transformer  rather  than  in  a  dynamo  ;  the 
induction  is  caused  to  have  practically  the  same  value  in  all  samples, 
and  that  a  value  appropriate  from  the  transformer  point  of  view  : 
the  sample  is  cut  in  a  very  simple  form,  and  is  arranged  to  bo 
readily  inserted  and  removed.  The  magnetism  is  reversed  hy 
t  urning  a  handle,  and  the  result  is  given  by  the  position  of  a  pointer 
on  a  scale. 

Fig.  1  is  a  drawing  and  Fig.  h>  is  a  perpective  view  of 
the  instrument  now  exhibited,  the  form  of  which  has  been 
reached    after  a  good    deal    of    experiment.      The    iron    to    bo 

testod  is  cut  or  stamped  in  the  form  of  strips,  which  are  oii>. 
long  and  five-eighths  of  an  inch  wide  in  tins  instance.  The 
number    of    these    pieces    that     is    taken    to    compose    the    sample 

depends  on  the  thickness  of  the  sheet  :  si\  ,,r  seven  pieces 
will  in  general  be  sufficient  for  the  usual  gauges  of  transformer 
iron,  and  a  smaller  number  if  the  material  tested  is  the  thicker 

sheet  used  in  dynamo  .armatures.  The  bundle  of  pieces  forming 
ill.     9 ample     is     placed     in    a    carrier,     O,     and     is    covered    with 

a  vulcanite  washer  and  secured  by  two  clamps,  b  b.  The  carrier  is 
made  to  rotate  by  means  of  the  (notion  pulley,  <•,  and  driving  wheel. 
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</.  This  causes  the  sample  to  revolve  between  the  poles  of  the  per- 
manent magnet,  e,  with  the  effect  that  its  magnetism  is  periodically 
reversed.  The  work  done  in  reversing  the  magnetism,  in  conse- 
quence of  hysteresis,  causes  a  mechanical  moment  to  be  exerted  by 
the  revolving  sample  upon  t lie  magnet  :  and  the  magnet,  l>uiii_; 
supported  on  a  knife-edge  at  /  in  line  with  the  axis  of  the  carrier, 
tends  to  follow  the  sample  and  is  deflected  through  an  angle 
which  serves  to  measure  the  work  expended.  Since  a  definite 
amount  of  work  is  done  per  reversal,  whatever  the  frequency  (so 
long  as  that  is  not  so  high  as  to  make  a  sensible  addition  to  the 
work  by  inducing  currents),  the  deflection  of  the  field-magnet  is 
independent  of  the  speed  at  which  the  carrier  revolves,  and  no 
special  care  has  to  be  taken  to  turn  the  handle  at  a  uniform  rate. 
If  the  rate  is  very  slow  the  magnet  will  show  each  individual 
impulse  which  it  receives  as  the  ends  of  the  sample  pass  its  poles, 
but  when  the  speed  is  sufficiently  raised  these  impulses  blend  into 
a  steady  deflection  ;  and  the  speed  may  be  further  augmented  to  the 
extent  of  doubling  it,  or  more,  without  making  the  deflection 
change.     It  is  only  at  higher  speeds  still  that  the  effects  of  induced 


Fig.  la. 

currents  become  apparent.  The  deflection  is  observed  by  means 
of  a  pointer  and  scale  above  the  magnet.  The  swinging  of  the 
magnet  is  checked  by  means  of  a  dash-pot  below,  consisting  of 
a  vane,  or  spade,  moving  in  a  box  filled  with  oil.  The  stability  is 
adjusted  to  give  any  required  degree  of  sensitiveness,  by  means 
of  the  weight  ;/,  which  travels  as  a  nut  upon  a  screw  fixed  to  the 
magnet,  and  serves  to  raise  or  lower  the  centre  of  gravity  of  the 
oscillating  system.  The  magnet  swings  about  a  knife-edge  working 
in  an  agate  trough,  and  a  lifting  arrangement  like  that  of  a 
balance  is  provided,  operated  by  the  handle  h  to  save  the  knife- 
edge  from  unnecessary  wear  or  injury.  The  pointer  is  set  to 
zero  in  the  middle  of  the  scale  by  means  of  a  nut  which  runs 
on  a  screw  projecting  sideways  from  the  middle  of  the  magnet, 
and  a  more  delicate  adjustment  of  the  zero  may  be  effected  by 
means  of  the  levelling  screw  i.  In  operating,  the  observer  inserts 
the  sample  and  secures  it  by  the  clamps,  then  begins  to  turn 
the  handle  and  lets  the  magnet  down  on  its  knife-edge.  After 
reading  the  deflection  of  the  pointer  to  one  side  he  reverses  the 
direction  of  rotation,  reads  the  deflection  to  the  other  side,  and 
takes  the  sum  of  the  two  readings  as  the  total  deflection.  The 
deflection  is  proportional,  or  very  approximately  proportional,  to 
the  hysteresis  of  the  iron,  even  when  samples  widely  different  in 
quality  are  compared. 


To  secure  that  this  shall  be  so,  a  considerable  air  spaco  is  left 
between  the  magnet  poles  and  the  onds  of  the  sample,  with  the 
result  that  such  variations  "f  permeability  as  are  liablo  to  be  mot 
with  in  different  samples  are  almost  without  influence  upon  the 
total  induction  through  the  iron.  The  author  has  examined  the 
induction  by  means  of  a  search  coil  wound  round  the  sample,  and 
has  found  it  to  be  practically  the  sarau  in  the  best  and  worst 
specimens  of  transformer  iron.  The  dimensions  and  strength  of 
the  field-magnet  are  so  proportioned,  with  reference  to  the  section 
of  the  sample  and  to  the  extent  of  the  air  gaps,  as  to  make  the 
induction  have  a  value  fairly  representative  of  transformer  work. 
In  the  instrument  shown,  the  induction  is  about  4,000  C.G.S.  units 
with  the  normal  size  of  test  sample.  By  increasing  or  reducing  the 
area  of  section  of  the  sample,  the  intensity  of  the  induction  is 
reduced  or  increased.  Within  reasonable  limits,  however,  any 
value  of  this  intensity  may  be  adopted  in  testing,  for  it  is  known 
from  the  results  of  ordinary  ballistic  tests  that  curves  drawn  to 
show  the  relation  of  the  hysteresis  loss  to  B  preserve  their  relative 
positions  through  a  wide  range  of  values  of  B.  In  other  words, 
the  relative  amounts  of  hysteresis  in  different  samples  do  not 
change,  or  scarcely  change,  when  the  iron  is  more  strongly  or  less 
strongly  magnetised.  This,  of  course,  follows  from  the  fact  that  a 
formula  of  the  type  originally  suggested  by  Mr.  Steinmetz, 

Hysteresis  loss  =  c  B», 
is  practically  applicable,  c  and   n  being  constants,   within    limits 
which  are  more  than  sufficiently  wide  to  include  the  inductions  used 
in  transformers. 

In  cutting  the  pieces  which  are  to  make  up  the  sample  care  has 
to  be  taken  to  make  the  length  always  the  same,  otherwise  the  air 
gaps,  and  consequently  the  induction,  will  vary  irregularly.  The 
carrier  is  formed  so  that  it  serves  as  a  length  gauge  ;  and  to  facili- 
tate the  preparation  of  the  samples  a  supplementary  gauge  is 
furnished,  in  the  form  of  a  clamp  of  hardened  steel,  in  which  the 
strips  are  readily  filed  to  the  exact  length  after  being  cut  a  trifle 
too  long.     The  width  of  the  pieces  requires  no  particular  care. 

The  author  was  under  the  expectation  that  it  would  be  necessary, 
in  making  an  accurate  comparison  of  quality  between  different  speci- 
mens, to  give  the  sample  the  same  weight  in  each  case,  in  order  to 
make  it  have  the  same  cross-section.  He  finds,  however,  that  no 
nice  adjustment  of  the  weight  is  required,  provided  advantage  is 
taken  of  a  property  which  will  be  most  easily  explained  by  citing 
an  experiment  made  with  the  tester. 

The  experiment  in  question  shows  the  effect  of  varying  the  section 
of  the  iron  by  varying  the  number  of  strips  which  make  up  the 
sample.  Eleven  strips  of  thin  transformer  iron  were  taken,  each 
3in.  long  by  Jin.  wide,  cut  from  the  same  plate.  These  were  all 
used  to  form  the  sample  in  the  first  instance  ;  then  one  was 
removed,  and  the  remaining  ten  were  tested,  then  nine,  and  so  on, 
until  finally  the  sample  under  test  consisted  of  a  single  strip.  The 
following  are  the  scale  readings  for  this,  and  also  for  another  exactly 
similar  experiment,  which  was  made  with  a  different  specimen  of 
transformer  iron,  of  a  poorer  quality  than  the  first.  The  two 
specimens  are  distinguished  as  A  and  B  : — 


Number  of  strips 

Scale  readings  of  magnetic  tester. 

in  sampie. 

(Specimen  A.) 

(Specimen  B. ) 

11 

72 

118 

10 

71 

1174 

9 

70 

117 

8 

694 

116J 

7 

69 

116J 

6 

69 

117 

5 

69 

120 

4 

71 

124 

3 

75 

132 

2 

85 

142 

1 

69 

130 

These  results  are  also  shown  in  the  curves  of  Fig.  2.  It  will  be 
seen  that  both  curves  have  the  same  general  character,  and  that 
the  scale  readings  of  the  tester  pass  a  very  flat  minimum  when 
about  seven  pieces  form  the  sample.  Whether  six,  seven,  or 
eight  pieces  be  used,  there  is  no  material  difference  in  the  readings. 
Precisely  similar  results  are  given  by  other  specimens.  Hence,  if 
a  weight  is  chosen  equal  to  that  of  seven  pieces  of  this  material  as 
a  general  standard,  it  will  suffice,  in  preparing  other  samples  for 
test,  to  select  that  number  of  strips  which  will  give  a  weight  approxi- 
mating even  roughly  to  the  standard  weight.  The  nearest  whole 
number  of  strips  will  do,  and  it  is  not  necessary  to  cut  a  narrow  or 
wide  strip  to  make  up  the  exact  weight. 

When  only  two  or  three  strips  of  this  thin  iron  are  taken  the 
work  expended  in  reversing  the  magnetism  of  the  bundle  is 
increased.  The  total  induction  through  the  sample  is  somewhat 
diminished  ;  but   the  intensity  is  increased,   and  this  more  than 
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compensates  for  the  smaller  volume  of  iron  that  is  being  operated 
on  It  is  only  when  the  sample  is  reduced  to  a  single  piece  that 
the  saturation  of  the  iron  prevents  B  from  increasing  sufficiently 
to  continue  this  effect,  and  there  is  then  a  sharp  fall  in  the  curve. 

These  considerations  have  led  to  the  use  of  samples  the  aggre- 
cate  thickness  of  which  is  equal  to  that  of  six  or  seven  of  these 
transformer  plates.  In  testing  armature  plates  the  same  weight  is 
approximated  to  by  taking  a  smaller  number  of  pieces.  It  is 
scarcely  necessary  to  add  that  solid  pieces,  or  bundles  of  wire,  may 
be  tested  as  well  as  sheet  iron. 

Calibration. — An  extensive  series  of  experiments  has  been  made 
in  order  to  determine  to  what  degree  of  accuracy  the  readings  of 
this  magnetic  tester  correspond  to  the  hysteresis  losses  as  found  by 
ballistic  tests  for  various  samples  of  iron.  For  this  purpose  it  was 
necessary  to  test  each  identical  sample  in  as  nearly  as  might  be  the 
same  state,  first  ballistically,  and  then  in  the  new  tester.  In  view 
of  the  variations  which  are  observed  between  one  part  of  a  plate 
and  another,  the  author  did  not  feel  that  it  would  be  sitisfactory 
to  use  separate  pieces  for  the  ballistic  observations  and  for  the 
observations  to  be  made  with  the  tester.  After  some  consideration 
he  adopted  the  following  two  plans  : — 

In  the  first  place,  the  ballistic  tests  were  made  on  rings,  each 
consisting  of  a  long  strip  cut  to  the  width  subsequently  wanted  in 
the  magnetic  tester,  namely,  Jin.  This  was  bent  into  a  ring,  the 
ends  just  overlapping.     After  bending,  the  ring  was  annealed  in  a 
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ms  llamo  to  get  rid  of  the  hardness  produced  by  the  bending. 
TIiib  is  a  most  essential  step,  for  in  good  iron  the  process  of 
coiling  into  a  ring,  even  of  large  diameter,  hardens  the  metal  very 
perceptibly,  and  increases  the  hysteresis.  Then  tho  ring  was 
tested  ballistically,  a  suflirient  number  <>f  cycles  being  taken  to 
allow  a  curve  to  be  drawn  showing  the  relation  of  the  hysteresis 
loss,  or  /  H  d  I,  to  B,  from  B  =  2,000  to  B  =  8,000  or  so.  The  same 
thing  was  done  with  each  ring.  Then  the  rings  were  uncoiled  and 
cut    up    into    •"■in.     lengths     fur    the    tester,    and    the    pieces    were 

straightened  and  annealed  I t  rid  of  the  hardness  due  to  this 

straining.  The  whole  number  of  pieces  into  which  each  ring  had 
b,.,.n  eut   were  then  dealt    mil    into    packs    of    six    (or  five,  Or  Seven, 

according  to  the  thickness  of  the  material),  and  these  packs  were 
shuffled  until  repeated  trials  in  tin-  tester  showed  that  every  pack 
gave  nearly  the  same  scale  reading.      The    mean    scale    reading   for 

bhi    several  packs  obtained  from  each  ring  was  then  taken  as  a 
mean  applicable  to  that  ring.     Here  it  was  assumed  that  the  first 
M,i  second  annealing    might  be  held  to  bring  the  material  into  the 
same  physic  il  state. 

To  guard  against   any  ui rtaintj  on  this  point,  four  additional 

trials  were  made   UBing  a  different   procedure.     Long  strips  wen' 

but  each  ol   them  was  tested  ballistically  in  it  i  01    inal 

1 1  light  form  in  a  solenoid  with  open  ends,  the  induction  ooil  being 
round  ovei    I  he  cent  i  il  region  only,     Each  Btrip  wa  i  36in.  long 


and  Jin.  wide,  and  a  single  strip  was  used  in  each  test.  Thegeneral 
effect  of  the  free  ends  is  to  shear  over  the  B-H  diagram,  but  not 
to  alter  the  enclosed  area.  Enough  areas  were  measured  to  deter- 
mine, as  before,  the  curve  of  /  H  il  I  anil  B  for  each  strip.  The 
strips  were  then  cut  up  into  pieces  for  the  tester,  which  were 
treated  as  in  the  former  case.  In  this  procedure  there  was  no 
annealing. 

By  these  two  means  seven  standard  samples  in  all  were  produced, 
of  quality  ranging  from  exceptionally  good  to  exceptionally  bad. 
The  magnetic  tester  readings  for  these  were  taken,  using  approxi- 
mately equal  weights  to  form  the  sample  in  each  case.  In  the 
following  table  the  tester  readings  are  given  alongside  of  the  value 
of  the  hysteresis  loss  (/  H  d  I)  as  determined  ballistically  for  an 
induction,  B,  of  4,000  units  for  each  of  the  seven  specimens. 
Numbers  I.,  II.  and  III.  were  those  tested  ballistically  in  the  ring 
form  ;  the  others  were  tested  in  the  form  of  straight  strips. 

Comparison   of  Magnetic  Tester  Readings  with  the  Hysteresis  Loss 
determined  by  Ballistic  Tests. 


No.  of  specimen. 

Magnetic  tester  scale 

Hysteresis  loss  by  ballistic 

readings. 

tests.     Ergs  per  c.cm. 

I. 

60 

640 

II. 

81 

890 

III. 

124$ 

1,420 

IV. 

70 

750 

V. 

125J 

1,430 

VI. 

136 

1,580 

VII. 

184 

2,120 

The  same  results  are  shown  graphically  in  Fig.  3.  It  will  be 
seen  that  they  accord  well  with  one  another,  and  that  the  scale 
reading  of  the  magnetic  tester  is  nearly  proportional  to  the 
hysteresis  loss.     A  straight  line  drawn  from  the  origin  among  the 
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observed  points  lies  sufficiently  near  all  of  them  to  allow  the 
assumption  to  bo  made,  so  far  as  workshop  testing  is  concerned, 
that  the  deflection  in  the  tester,  when  multiplied  by  a  factor 
depending  on  tho  sensitiveness  of  the  instrument,  is  a  practical 
measure  of  the  hysteresis. 

More  exactly,  however,  the  locus  of  the  points  is  seen  to  be  a 
straight  line  passing  not  quite  through  the  origin.  This  maybe 
partly  due  to  the  fact  that  the  induction  produced  in  tho  tester  is 
not,  absolutely  so  high  in   the  bad  as  in  the  good  iron.      In  all  pro- 

bability,  however,  it  is  mainly  due  to  this  thai  as  the  sample 
revolves  some  small  amount  of  work  is  done  iii  periodically  changing 

the  distribution  of  magnetism  in  the  field-magnet  itself,  in  addition 
to  the  work  that  is  done  in  reversing  the  magnetism  of  tho  sample. 
i.ny  work  expended  within  the  field-magnet  would  contribute  to 
the  deflection,  and  would  exist  even  if  the  sample  (while  retaining 
its  permeability  I  were  entirely  destitute  ol  hysteresis.  Hence  the 
lino  may  he  expected  to  pass  a    little  to   the  right  of  the  origin,  as 

it,  is  actually  found  to  do. 

It,    is    intended    tO    furnish    with    each    instrument  two  standard 

unple  ot  iron,  alone  with  a  table  stating  their  hysteresis  as  found 
b,  reference  to  ballistic  experiments  (in  ei  -  per  oubic  oentimetre, 
and  tdso  in  waits  per  pound,  at  an  assigned  frequency).  In  pro- 
oeedina  to  teal  other  samples  the  operator  will  first  note  the 
deflection  given  bj  each  ot  his  standard  pieces,  and  then,  by  simple 
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proportion,  or  by  aid  of  a  diagram,  he  may  go  on  to  interpret  in 
absolute  measure  the  defied  io n  observed  with  any  specimen,  This 
will  make  his  results  independent  of  an)'  loss  of  strength  on  the 
part  of  the  field-magnet,  or  of  any  changes  lie  may  find  it  conve- 
nient to  make  in  the  sensibility  of  the  instrument. 

The  hysteresis  of  the  standard  samples  is  stated  for  B  =  4,000. 
To  rind  the  hysteresis  for  any  other  induction  it  is  only  necessary 
to  use  the  following  table  of  factors,  which  has  been  deduced  by 
the  author  as  a  general  mean  from  ballistic  tests  of  many  samples  : 


Induction         Relative  amount 
B.                   of  hysti 

Induction 
B. 

Relative  amount 

of  hy    ! 

0-33 
2,500                       0-47 
3,000                       0-63 
4,C00                      100 

5,000 
6.000 
7,000 
8,000 

1-41 
1-39 
2-41 
300 

Other  forms  of  the  instrument  can  be  constructed  by  making  the 
field  revolve  while  the  sample  is  pivoted,  so  that  the  sample  deflects; 
by  placing  the  axis  vertical  instead  of  horizontal,  with  a  control 
furnished  by  a  spring  or  by  bihlar  suspension  ;  by  using  a  weighted 
arm  or  a  torsion  head  to  measure  the  deflecting  couple,  instead  of 
observing  the  deflection  by  a  pointer  on  a  scale  ;  and  so  forth. 
But  the  author  believes  that  the  form  now  exhibited  will  be  found 
both  accurate  and  handy  in  general  use. 

lie  hopes  it  may  contribute  indirectly  to  the  betterment  of  the 
iron  used  for  magnetic  purposes,  by  making  it  easy  for  a  purchaser 
of  iron  or  a  purchaser  of  transformers  to  specify  a  maximum  of 
hysteresis,  and  to  see  that  lie  gets  what  he  specifies.  A  notable 
improvement  in  the  quality  of  sheet-iron  in  this  respect  has  been 
going  on  during  the  last  few  years,  and  it  is  now  practicable  to  get 
iron  which  a  short  time  ago  would  have  been  pronounced  impossibly 
good.  But  it  would  be  easy  to  quote  tests  showing  that  some  iron 
of  relatively  very  poor  quality  still  finds  its  way  into  armature  and 
transformer  cores.  The  author's  aim  has  been  to  put  into  the 
hands  of  those  who  are  practically  concerned  with  magnetic 
hysteresis,  whether  as  makers  of  plates,  builders  of  transformers, 
or  engineers  of  alternate-current  supply  stations,  an  apparatus  in 
which  testing  is  reduced  to  its  simplest  terms,  where  each  test  con- 
sumes no  more  than  a  few  square  inches  of  the  sheet,  where  the 
preparation  and  testing  of  the  sample  take  only  a  few  minutes  of 
time,  and  the  operation  consists  in  turning  a  handle  and  reading 
how  good  or  bad  the  iron  is  from  the  position  of  a  pointer  on 
a  scale. 


STATISTICS  OF  ELECTRIC  SUPPLY  STATIONS  IN 
GERMANY. 

The  Elektrotechnische  '/.<  itschrifl  of  April  4th  contains  some  inte- 
resting figures  with  regard  to  the  present  state  of  the  electrical 
supply  business  in  Germany.  A  glance  at  Table  I.  shows  that  the 
continuous-current  system  leads  by  a  long  way.  It  is  represented 
by  81  per  cent,  of  the  total  number  of  stations,  and  by  78  per  cent, 
of  the  total  output.  Table  II.  shows  that  steam  is  the  principal 
motive  power  employed,  this  agency  being  employed  by  more  than 
half  the  stations,  and  being  responsible  for  some  81  per  cent,  of  the 
total  output.  Water  power  is  comparatively  little  used,  and  gas  still 
less.  Grouping  the  stations  by  size,  more  than  one-half  have  only 
an  output  of  under  100  kilowatts,  about  40  can  be  called  of  medium 
size,  and  only  20  are  really  large  stations.  The  148  stations  are 
distributed  over  135  towns.  There  are  in  all,  connected  up  to  the 
supply  mains,  nearly  half  a  million  50-watt  lamps,  over  12,000 
10-ampere  arc  lamps,  and  motors  to  the  extent  of  5,635  h.p. 

Table  I. 


System. 

\,t  0i 

Output  of 
dynamos 
(kilowatts). 

of 

batteries. 

Total 

Continuous  current  with 
Continuous  current  with- 

Three-phase  system    .., 

1 
Three-phase  ami  continu- 

80 

40 
15 
8 

2 

1 
2 

14,388 

11,621 
4,208 
2,858 

646 

99 
76 

4,459 

32 

98 

18,847 

11,621 
4,208 
2,858 

678 

Alteraating  curre 

rated)   continuous  eur- 

ii  tributed)    ..  .. 

Continuous   and   alterna- 

197 
76 

Total     

148 

33,896 

4,589 

38,485 

Table  II. 


tfotivi  power. 

Numb 
stations. 

Total  ou  t put  of 
dynamos  (kilowt.) 

80 

44 
5 

1 
3 

11 

1 
3 

27,290 

3,938 

265 

14 

Ga  

126 

f  ''>m/>L/t"tinit*:  — 

893 

30 
1,451 

Total 

148 

33,897 

MEETINGS  OF  SCIENTIFIC  SOCIETIES,  &c 


(To-day)  FRIDAY,  April  26th. 

Rot  u.  Institution. 

.'<  p.m.  Evening  Discourse.  "The  Effects  of  Electric  Cm 
rents  in  Iron  on  its  Magnetisation,"  by  Dr.  John 
Hopkinson,  F.R.S. 

Physical  Society. 
5  p.m.  Meeting  at  Burlington  House.  The  following  Papers 
will  be  read  :  (1)"  A  Theory  of  the  Synchronous  Motor," 
by  W.  G.  Rhodwell ;  (2)  "Note  on  a  Single  Graphic 
Interpretation  of  the  Determinantal  Relation  of 
Dynamics,"  by  G.  H.  Bryan, 

Institution  of  Mechanical  Engineers. 
7:30p.m.     Ordinary  Meeting  at  the  Royal   United  Service 
Institution,  Whitehall.     I'rof.  Roberts-Austen's  Report, 
and  reading  of  other  Papers. 
MONDAY,  April  29th. 

Society  ok  Arts. 
8p.m.     Cantor  Lecture,   "Recent  American    Methods   and 
Appliances   Employed   in    the   Metallurgy   of    Copper, 
Lead,  Gold  and  Silver,"  hy  James  Douglas. 
TUESDAY,  April  30th. 

Royal  Institution. 
S p.m.    Afternoon  Lecture.      "Alternating  and  Interrupted 
Electric  Currents,"  by  Prof.  Forbes,  F.R.S. 
WEDNESDAY,  May  1st. 

Society  of  Arts. 
S p.m.  Ordinary  Meeting.    The  following  Paper  will  be  read: 
"Deviations  of  the  Compass,"  by  Prof.  A.  W.  Remold, 
F.R.S. 

Royal  Institution. 
■'  p.m.  Annual  Meeting. 

THURSDAY,  May  2nd. 

Royal  Institution. 
3p.m.    Afternoon  Lecture.     "The  Liquefaction  of  Gases," 
by  Prof.  Dewar,  F.R.S. 

Institution  ok  CrvH.  Engineers. 
S  p.m.    The   third  "James    Forrest"  Lecture  at   the   Royal 
United  Service  Institution,  Whitehall.      Subject:  "The 
Development    of    the    Experimental,  Study    of    Heat 
Motors,"   by  Prof.   W.   C.   Unwin,   F.R.S. 
FRIDAY,  May  3rd. 

Institution  of  Electrical  Engineers. 
8  p.m.  Students'  Meeting.   The  following  Paper  will  be  read: 
"Single-Phase    Alternate-Curreut    Motors,"   by    A.    C. 
Eborali. 


Jungfrau  Electric  Railway.— The  plans  for  the  generating 
stations  in  connection  with  this  mountain  railway  are  now  com- 
pleted, and  are  before  the  Town  Councils  of  Giiudlischwand 
and  Lauterbrunnen  for  consideration.  As  motive  power  the 
water  of  the  "  weissen  Liitschine  "  will  be  used.  The  required 
amount  of  water  is  5,000  litres  (1,100  gallons)  per  second,  and 
as,  after  careful  tests,  the  supply  of  the  stream  in  summer 
months  was  found  to  be  from  2,200  to  33,000  gallons  per  second, 
no  fear  is  entertained  of  the  water  supply  running  short.  To 
take  the  greatest  advantage  of  the  water  power,  two  generating 
plants  are  proposed,  namely,  an  upper  one,  with  a  head  of 
1  loft.,  and  a  lower  one,  with  220ft.  The  former  plant  will 
consist  of  four  470-n.r.  horizontal  turbo-dynamos  and  two 
35  ii  i.  turbo  exciters.  The  lower  plant  will  be  considerably 
larger,  and  will  comprise  four  1,000-n.p.  turbo  dynamos  and 
two  smaller  ones  for  the  exciters.  The  total  output  of  both 
generating  sattions  will  be  4,400  H.p. 
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EARTHING  THE   MIDDLE  WIPE. 

'I'll,  programme  of  the  Institution  of  Electrical  Engineers 
has  this  session  been  a  tolerably  varied  one.  There  have  been 
Papers  on  electric  traction,  on  dynamo  design,  on  magi 
on  electro-metallurgy,  on  the  telephone  switchboard,  on  rail- 
U;,\  electric  lighting.  One  or  two  topics,  however,  which  bul 
for  an  occasional  airing  in  the  columns  of  the  technical 
journals  would  never  sit  the  lighl  of  day,  are  apparently 
taboo,  mil  h  tth  ■   two  or  three  eleotrioal 

engineers  are  gathered  bog*  thi  i  to  indulge  in  a  quit  I   | 
sional    talk   one   or   lite   o  •■  topics   is   suit   to 

up,     No  ilouhi   ili«>  vaga i  alternators  when  runni 

parallel,  jerrj   bou  e  \\  tr and  the  :i<U  i  tabilitj  of  eat 

the  neutral  of  a  three  h  ii  re  "  delicate  questii 

thej   touob   the   pecunia  ]  oi    manufat 

,,  ndt  i     u  iceptibilities  of  dynamo  d<  signers,  the  confidt 
th(    pubhc  in  the  i  But   Bince   it   is   generallj 

thai  ii,,   |    matt  i     are  oi   i  onsiderable   interest  and 
importance,  we    ball  certainly  sooner  or  later  have  to 
M],   ,i,  ,  ii    i  .l.'ii    their   delicate 

constitution    bj  a  little  whol  ome  pul 
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lake,  for  instance,  the  grave  question  of  the  earthing  of 

the  middle  wire  of  a  three-wire  system.     In  another  column 

will  be  found  a  valuable  Report  on  the  subject  drawn  up  under 

hority  of  the  Verband  Di       cherl  Lektrotechniker,  and 

signed  by  Mr.  Gisbert  Kapp.  This  I.'  wi  h  lome 

remark  \  made  in  the  couri  i  of  a  Pi ■    'e&  ritlj    read    before 

the  l '•■  ■  i  bj  I  >r.  K  u  i  n  w..  elec- 

ir  in  the  Berlin  Mu  i  bow  that  our  German 

friends,al  m]      I  ■.  i     uot afraid  ti  come  out  into 
debate  the         tnd     i  ofone  of  the  knottiest  problems  of  < 
supply.     The  Report  is  the  outcome  of  a  dispute  between  the 
German  Post   Office  and  the  Altenburg  Town  Council,  who 
wanted  to  earth  their  a    Id  Ph  iciation,  over 

which  Mr.  Kapi    p  d  in  to  settle  the  dispute, 

and  summed  up  strongly  in  favour  of  the  plan  of  earthing. 
Not  less  favourable  are  the  remarks  of  Dr.  Kallmann.  In 
this  country,  on  the  contrary,  there  is,  so  far  as  we  can  ascer- 
,.  somewhat  strong  prejudii  e  against  this  course,  no  two 
successive  individuals,  however,  agreeing  in  what  they  appre- 
hend will  be  the  consequences ;  but  as  two  of  a  trade  seldom 
do  agree,  too  much  emphasis  should  not  be  laid  on  this  sad 
lack  of  harmony  anions  the  prophets  of  evil. 

The  arguments  of  the  advocates  of  earthing  have,  it  must 
he  admitted,  a  very  convincing  appearance  ;  no  doubt  those  on 
the  other  side  would  be  equally  so,  could  their  supporters  be 
prevailed  upon  to  give  the  electrical  community  the  benefit  of 
their  experience  and  meditations.  An  earthed  neutral,  it  is 
said,  affords  a  means  of  immediately  discovering  and  therefore 
of  repairing  leaks,  should  they  occur  on  the  outside  or  inside 
network  :  both  in  the  streets  and  in  the  houses  the  fuses  will 
go.  Further,  the  thorough  earthing  of  the  "middle  wire  will 
tend  to  concentrate  what  we  may  term  the  area  of  roaming  of 
leakage  currents,  and  that  effect,  together  with  the  speedy 
action  of  the  fuses,  will  tend  to  diminish  the  number  and  the 
duration  of  telegraphic  and  telephonic  disturbances.  Again, 
with  the  neutral  earthed  the  positive  potential  to  earth  is 
only  one-half  what  it  is  with  the  middle  wire  insulated. 
These,  it  might  be  reasonably  objected,  are  mere  neat  a  pi  iori 
arguments.  But  "  facts  are  stubborn  things,"  and  here,  to 
hack  up  their  argumentation,  the  advocates  of  earthing  have 
Dr.  Kallmann's  statement  that  in  the  autumn  of  last  year  the 
municipal  authorities  of  Berlin,  in  the  interests  of  the  public 
safety,  required  the  connection  of  the  middle  wire  to  earth. 

On  the  other  hand,  the  Board  of  Trade,  which  is  burdened 
with  the  immense  responsibility  of  safeguarding  the  public 
security,  the  Post  Office,  the  National  Telephone  Company, 
and  the  fire  offices,  may  very  well  agree  to  differ  with  this 
sanguine  view  of  things.  Earthing  the  neutral,  the  opponents 
of  the  idea  may  say,  doubtless  tends  to  reduce  the  ri 
between  a  faulty  outer  and  earth  ;  but  will  the  fuses  actually 
go  with  all  the  obliging  promptitude  prophesied  ?  And  even 
assuming  the  fuses  will  consent  to  oblige,  is  not  this  fuse  blow- 
ing indoors  and  out  somewhat  too  heroic  a  remedy  ;  is  not  this 
alleged  impossibility  of  maintaining  a  decent  insulation  on  a 
large'  three-wire  system  a  lamentable  confession  of  we  i 
are  we  quite  sure  that  what  is  all  very  well  for  a  triple- 
concentric  system  of  cables  out  of  doors,  and  torn  double 
concentric  system  indoors,  is  without  danger  when  we  havi 
copper   in  cu]  od    rubber-insulated    wires 

in  modem   casing   inside;  and  what  about  the  possibility  of 
electrolytic  troubl 

Now  it  is  just  because  there  is  so  much  to  be  said  on  one 
side  and  so  much  to  be  feared  on  the  other,  that  we  think 
that  a  frank  and  free  discussion  of  a  matter  that  sooner  or 
later  will  surely  have  to  be  settled  definitely  one  way  or  the 
other,  would  conduce  to  the  general  advantage.     At  present 


we  have  one  English  central  station  manager  stating  that 

ince  the  convi  reion  rork  into  a  thn  e-'w  ire  ->\  stem 

Providence  or   somebody    el  i  ufficiently  kind  to 

ii    Hem  cal   at    the     imi     potential  a     earl  h,  and   the 

bge   of  this   is   so   much    appreciated    that    when  the 

Unknown  ceases  to  help   him,  artificial  automatic  arrange 

men1  i  coni  inue  cl  instead  ;  and  ano  bei  equ  i  Lbj  i  impetenl , 

equally  experienced  engineei  oi  t  unqualified  oppo- 

sition to  the  earthing  of  the  neutral.  No  advocate  of  earthing 
would  be  bold  enough  to  recommend  it  as  an  universal 
panacea,  but  as  the  Report  of  the  Verband  aptly  remarks,  it 
only  remains  to  choose  the  system  in  which,  firstly,  faults 
are  le  i  often  to  be  i  spected,  and,  secondly,  when  such  occur 
the  resulting  disturbances  are  quickest  put  right.  "Of  two 
evils  the  less  is  always  to  be  chosen." 


REVIEWS. 


An  Introduction  to  the  Theory  of  Electricity,  with  Numerous 
Examplea.     By   L.   Cdmmisq,    MA.     Fourth    Edition.       I    ■ 
Macmillan  and  Co.     1894.) 

Since  its  first  appearance,  in  1876,  this  work'  has  filled  an 
important  place  and  proved  itself  of  no  little  value  as  an 
academical  treatise  or  college  text-book.  The  facts  of  electrical 
science  can  only  be  discovered  upon  an  experimental  ba  lis; 
but  there  are,  among  the  less  fundamental  facts,  many  which 
can  be  directly  deduced  from  certain  simple  experimental  data 
or  from  certain  mathematical  suppositions.  For  example,  a 
whole  series  of  theorems  about  condensers,  distributed  charges. 
&c,  may  be  built  upon  the  generalised  theory  of  potential — 
which  is  simply  a  priori — together  with  the  law  of  attraction 
between  two  point-charges ;  or,  again,  an  experimental  pre- 
mise like  Ohm's  law  may  be  wielded  I  be  deduction 
of  endless  theorems  about  electrical  circuits.  The  student  has 
only  to  be  sure  about  his  premises,  and  then  be  need  care 
about  nothing,  save  that  he  is  provided  with  writing  material 
and  the  mathematical  text-book  which  Mr.  Gumming  has 
written. 

It  seems  to  us,  however,  that  this  method  of  acquiring  an 
introduction  to  the  theory  of  electricity  is  more  useful  as  a 
mental  exercise,  as  mixed  mathematics,  a  i  logic,  in  fact,  than 
as  a  stepping-stone  to  the  real  modern  ideas  about  that 
theory.  It  savours  too  much  of  the  old  school  which  laid 
much  stress  upon  that  invaluable  implement,  deductive  logic  ; 
and  which  attached  relatively  small  importance  to  experi- 
mental investigation.  Let  us  not  be  m'sunderstood.  We 
are  very  far  from  saying  that  Air.  Cumming  deprecates  experi- 
mental study  ;  we  only  wish  to  point  out  that  the  student 
whose  introduction  to  modern  electrical  studies  is  based 
upon  deductive  theorems,  the  premises  of  which  are  largely 
academical,  is  very  likelj  to  fall  into  the  error  of  supposing 
that  the  science  owes  little  to  experiment,  or  to  anything  i  Ise 
but  pure  mathematical  reasoning,  for  its  further  advancement. 
Viewed  in  this  light,  the  title  of  the  work  before  us  is,  we 
think,  misleading ;  it  would  have  been  better  to  have  styled 
ii  mathematical  exercises  in  electrical  science,  or  something 
of  that  sort ;  to  have  made  it  clearer,  in  fact,  that  the  book  is 
but  a  text-book  on  one  branch  of  mixed  mathematics. 

When  this  treatise  first  mule  its  appearance  it  was  orthodox 
to  describe  electrostatic  and  electromagnetic  phenomena  in 
terms   of  the  imaginary  substanci      po  itive    and    nej 
electricity,  and  north  and  south  magnetism.      We  fear  that  a 
great  deal  of  the  original  meth  ill  i  ling    to 

this  book.     It   is  l  in   any  modern 

hg  to  furnish  an  introduction  to  electrical 
a   crudi    and    obsol  ttion  of  the  source  of  ci 

electrification  in  the  theory  of  the  voltaic  cell,  as  that  "  the 
opposed  electricities  so  separated  will,  for  the  most  part,  be 
heaped  up  on  either  tide  of  theplaneof  eparation" — yet  this 
on  page  153.  Altogether,  we  find  too  much  about 
"  electricity  '  in  the  chapters  on  electrical  phenomena,  and 
too  much  about  "magnetic  matter"  in  the  chapter  on 
magnetism. 
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Problems  and  Solutions  in  Elementary  Electricity  and  Mag 
netism-      By   W.  Slinqo  and  A.   Bn :ek,      i [on:  Lou 

Green  and  Co.      1895 

This  little  book  consists  of  the  examination  papers 
in  elementary  electricity  and  magnetism,  set  by  the 
Science  and  Art  Department  between  1885  and  1891,  with 
suitable  illustrated  answers,  and  a  number  of  unanswered 
original  questions  for  exercise  on  the  pari  of  the  student. 
Having  restricted  themselves  to  these  examination 
papers,  it  is,  of  course,  not  the  authors'  fault  that 
practically  none  of  the  questions  answered  are  mathe- 
matical or  arithmetical.  Every  science  teacher  knows  the 
value  of  a  problem  class ;  and  he  can  also  appreciate  a  work 
which  lightens  his  labour  in  finding  problems  for  such  a 
class.  But  opinions  are  divided  as  to  the  value  of  the 
questioh-and-answer  method  of  teaching  merely  descriptive 
information. 

The  chief  aim  of  the  authors  has  evidently  been  to  teach 
the  student  how  to  answer  questions  ;  but  the  method  they 
have  adopted  may  very  possibly  serve  a  further  purpose.  The 
attention  of  the  student  is  more  emphatically  directed  to  the 
point  of  the  information  when  it  is  preceded  by  a  question 
than  when  it  is  given  in  the  usual  text-book  form.  We  speak 
of  beginners  only ;  for  there  is  nothing  conceivable  more 
tedious  and  wearisome  than  that  those  who  do  possess  the 
faculty  of  seeing  the  point  for  themselves  should  be  instructed 
ii  In  "  Mrs.  Markham's  History." 


By  .1. 


Arnold.    (London:    Whittaker 


Steel  Works   Analysis. 

and  Co.     1895.) 

This  worlc,  which  takes  its  place  in  Messrs.  Whittaker's 
well-known  and  valuable  "  Specialists'  Series,"  is  designed  as 
a  practical  treatise  for  the  use  of  students  who  are  preparing 
themselves  for  the  post  of  analyst  in  steel  works.  As  the 
author,  who  was  formerly  chief  chemist  at  the  Sheffield  Steel 
and  Iron  Works,  rightly  says  :  "  Analysts  deficient  in  ...  . 
the  principles  of  chemical  analysis,  can  claim  to  rank  only 
with  skilled  artisans ;  in  chemical  analysis  the  head  and 
the  hands  should  always  work  together."  Acting  upon  this 
principle,  the  author  has  made  his  book  something  more  than 
a  cut-and-dried  guide  to  testing,  and  has  carefully  embodied  a 
judicious  amount  of  theory  and  explanatory  remarks.  In 
order  to  render  the  work  easy  of  reference,  the  theory  and  the 
practice  have  been  placed,  so  to  speak,  in  separate  compart- 
ments or  paragraphs,  each  suitably  headed.  This  makes  the 
book  handy  in  the  laboratory,  at  the  same  time  that  it  is 
satisfying  in  the  library. 

The  ground  covered  in  this  treatise  is  sufficiently  extensive, 
and  is  not  restricted  to  the  analysis  of  iron  and  steel  in  process 
nt  manufacture.  For  example,  such  matters  as  the  determina- 
tion of  the  evaporative  power  and  thermal  value  of  coal,  and 
ihc  analysis  of  boiler  water,  receive  their  fair  share  of  con- 
sideration. Tin  author  rather  curtly  dismisses  the  subject 
i'l'  the  "determination  of  temporary  hardness"  of  water, 
the  method  he  recommends  being  specified  at  follows:  "The 
total  hardness-  the  permanent  hardness  the  temporary 
hardness."  We  beg  respectfully  to  submit  that  this  is 
simple  arithmetic,  ami  not  chemical  analysis.  In  many 
ca  i  in  boiler  practice  one  wants  to  know  what  tli>'  t'ii 
porary  hardness  is  likely  to  he,  and  one  would  like  a  more 
direel  method  of  determining  it  than  the  formula  supplied 
l'\  Mr.  Arnold.  We  may  mention  that,  on  receiving  this 
book,  we  turned  with  ome  curiosity  to  the  bides  to  see  if  the 
author  had  anything  to  say  aboul  magnel    teel  and  iron;  hut 

i"  i'1''1!'    "■-'    had  i "lit   to  expeel  anj  thing  mi  tin     abject, 

1 1"   time  I'n    liiinlU  yet  arrived  for  I  he  chi  mil  al  properl  te  ; 

ol  ma  attei f  steel  work 

chen  i  hi b  a   diligenl   colli  cl  ion    of  data   by   1 1 

i    m.i  onhj   of  oommi   cial  bul   also  of    cii  ntific 

value.     The  absei f  in  on   i  hi     point   cannol  at 

present  fairly  be  i  lad  feet,  all  hougb  dj  nai akers, 

no  doubt,  would  vi  i  \  much  like  to  ee  the  matti  i  compe 
ti  ml'  d  ill  with.  Before  man]  yeai  ha  i  lap  ed,  il  will 
Form,  we  venture  to  think,  an  (  I  I  works 

anal]  is,     We  i  an  hi  ai  I  ilj  v  commend  thi    I Ii  to    tich  of 

■ 'eader  i   a     are    intere  ti  'I    in   the  i  ubji  cts  with  which 

it  deal  ] 


PROPAGATION  OF  MAGNETISATION  IN  IRON. 

In  /'//<  Electrician,  February  22  and  March  1,  1895,  we 
reprinted  a  very  full  abstract  of  the  Paper  on  "  Propagation  of 
Magnetisation  of  Iron  as  Affected  by  the  Electric  Currents  in 
the  Iron,"  which  was  read  before  the  Royal  Society  by  Dr. 
Hopkinsou  and  Mr.  E.  Wilson.  Since  the  reading  of  that  Paper 
the  authors  have  carried  their  researches  to  further  extent 
with  modified  apparatus,  and  the  results  of  their  subsequent 
researches  have  been  embodied  in  a  Paper  which  was  read 
before  the  Institution  of  Electrical  Engineers  last  February. 
The  general  conclusions  to  which  these  later  researches  have  led 
do  not  materially  differ  from  the  previous  ones,   but  as  the 


Floor  Liij 


apparatus  employed  was  better  calculated  to  give  satisfactory 
results  than  that  used  in  former  experiments,  it  is  advisable  to 
say  something  about  it,  and  to  give  our  readers  the  accom- 
panying illustrations  of  it. 

It  may  be  remembered  that  the  authors  first  of  all  em- 
ploye 1  a  form  of  embedded  coil  winding,  which  introduced 
disturbing  effects  on  the  induction  in  the  iron.  These 
troubles  have  been  eliminated  by  means  of  the  tunnelled 
core  of  the  magnet  shown  in  Figs.  1  and  2.  The  former 
of  these  figures  shows  a  vertical  section  through  the 
magnet,  the  magnetising  coils  (not  shown)  being  placed  in 
the  annular  space  between  the  inner  core  and  the  outer  cylin- 


ln  Plane  BB 

t'n..  2.     Section  on   \  A 

drical  shell.  A  horizontal  section,  on  A  A,  of  the  inner  core  is 
shown  in  Fig,  2.  This  shows  ilie  tunnelled  passages  through 
the  iron,  wherehj  the  exploring  loops  and  coils  were  intn  duoed 
into  the  mass  of  the  core  It  will  be  seen  that  the  intersection 
of  ihc  tunnels  Forms  a  number  of  reotangular  elements  of  'he 
core  at  varying  depths,  By  threading  insulated  woes  through 
the  e  tunnels,  ami  looping  them  round  one  or  the  ol  her  of  these 

ingulat    elements  Of    the    section,    that    particular    clement 
i,i:i\    In'  explored,  and  when  any  particular  loop  is  connected  to 

a  ballistio  galvanometer,  and  t  magnetising  ourrent   is  started 

m  the  Held  coils,  the  growth  ol   'lie  magnetic  induotion  in  the 

particular   element    of    the   M'Ction    under   considerat  ion  will  lie 

Indicated  by  the  throw  of  the  ballistic  galvanometer. 
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THE  USE  OF  ELECTRICITY  FOR  COOKING  AND 
HEATING.* 

BY    E.    E.    CKOMl'TON. 

Up  to  the  present  time,  the  utilisation  of  electrical  energy,  laid 
on  now  so  universally  in  our  houses  for  lighting  purposes,  for  the 
further  purposes  of  heating  and  cooking,  has  been  regarded  by  the 
public,  and  even  by  many  who  have  techuical  knowledge,  as 
impracticable,  and  certainly  as  too  costly,  to  be  seriously  adopted. 
It  will  be  my  object  this  evening  to  show  you  that  far  from  this 
being  the  case,  heating  and  cooking  by  electricity  has  now  advanced 
to  a  highly  practical  aud  useful  stage.  No  doubt  these  erroneous 
impressions  have  arisen  chierly  from  the  fact  that  the  advocates  of 
electric  lighting  have  from  the  first  dinned  into  the  ears  of  the 
public  that  one  of  the  chief  advantages  of  electric  lighting  is  that 
by  it  light  is  furnished  without  heat  ;  even  those  who  put  it 
more  precisely  showed  that  a  10-c.p.  gas  jet  heated  the  air  of 
a  living  room  13  times  more  than  a  10  c.p.  electric  glow 
lamp  ;  and  it  was  the  knowledge  of  these  facts  that  prevented 
electrical  engineers  from  carefully  examining  the  problems  con- 
nected with  electrical  heating.  However,  at  very  early  periods, 
Siemens  showed  that  where  intense  heat  is  required  to  be  concen- 
trated in  a  small  space,  the  electric  arc  forms  a  very  convenient 
furnace,  and,  in  many  cases,  actually  possesses  economical  advan- 
tages. The  principle  was  practically  adopted  by  Cowles  for  his 
earlier  furnaces  for  reducing  aluminium,  and  has  been  also  used  for 
electrical  welding  by  the  Bernardos  process. 

But  for  the  production  of  the  heat  we  require  for  warming  rooms 
or  for  cooking  food,  little  or  nothing  was  done  until  about  four 
years  ago,  for  although  Lane  Fox  was  the  first  to  point  out,  in  his 
1878  patent,  that  electrical  heating  could  be  satisfactorily  carried 
out  by  placing  the  food  or  other  materials  to  be  heated  in  a  vessel 
surrounded  by  a  coil  of  insulated  wire,  through  which  a  current 
should  be  passed,  nothing  appears  to  have  been  attempted  until 
about  four  years  ago  Carpenter,  in  America,  so  far  developed  Lane 
Fox's  ideas  as  to  take  out  a  patent  for  manufacturing  electrical 
heating  apparatus  by  attaching  these  resistance  wires  to  the  surface 
of  cast-iron  plates  by  an  enamelling  process,  and  a  considerable 
amount  of  apparatus  was  manufactured  by  him  in  America  on  this 
principle  ;  some  of  this  was  forwarded  to  England,  and  was  shown 
at  work  by  Messrs.  Crompton  and  Co.,  at  the  Crystal  Palace 
Exhibition  in  1891. 

In  practice  it  was  then  found  that,  although  Carpenter  had  done 
sufficient  to  show  that  electric  heating  could  be  usefully  employed, 
yet  that  the  apparatus  at  that  time  was  not  sufficiently  durable  to 
be  of  practical  value.  A  number  of  serious  defects  made  them- 
selves evident,  principally  connected  with  the  enamelling  process  ; 
the  enamel  was  found  to  crack,  and  the  surface  of  the  wire  used 
was  thus  exposed  to  the  oxidising  action  of  the  air.  This  action 
rapidly  destroyed  the  wire,  and  thus  broke  the  circuit.  It  occurred 
to  us  that  this  difficulty  might  be  surmounted  if  sufficient  time  were 
spent  on  a  research  into  the  nature  of  the  metals  best  suited  to 
stand  the  frequent  heatings  and  coolings  to  which  the  apparatus  is 
subject,  and  which  at  the  same  time  would  have  a  coefficient  of 
linear  expansion  so  nearly  the  same  as  that  of  the  enamels  used, 
and  of  the  plates  to  which  the  wire  is  attached  by  these  enamels, 
that  the  tendency  to  crack,  which  is  caused  by  unequal  expansion, 
would  be  overcome.  After  a  long  course  of  experiments  we  found 
that  several  of  the  nickel  steel  alloys,  varying  in  composition  from 
pure  nickel  to  others  containing  quite  a  large  proportion  of  steel, 
were  well  suited  for  the  purpose,  and  in  all  respects  were  far 
superior  to  the  German  silver  alloys  which  had  been  used  in 
America.  We  also  found  that  if  we  substituted  for  the  homo- 
geneous enamel  used  by  Carpenter,  a  composite  enamel  consisting 
of  two  or  more  layers,  the  lower  one  being  of  the  hardest  and 
most  refractory  character,  we  were  able  to  obtain  very  satisfactory 
results.  We  have  been  able  to  use  an  enamel  consisting  almost 
entirely  of  silica  for  the  ground-work  ;  this  fuses  only  at  an 
exceedingly  high  temperature  almost  approaching  the  welding 
point  of  wrought  iron.  We  devised  special  machinery  to  arti- 
ficially roughen  the  surface  of  the  plates  to  which  this  first  coat  of 
enamel  is  to  be  applied,  and  we  thus  insure  that  the  layer  of 
enamel  between  the  wire  and  the  plate,  to  which  it  is  attached,  is 
never  even  softened  at  the  temperatures  reached  by  our  apparatus 
in  ordinary  working.  We  apply  our  nickel  steel  wire  in  the  form 
of  a  waved  or  crimped  ribbon.  This  crimping  is  carried  out  by  a 
special  machine  devised  for  the  purpose. 

This  crimped  ribbon  is  mounted  on  the  surface  of  a  "  transfer 
plate, "  afterwards  to  be  described,  and  it  is  from  it  transferred  to 
the  surface  of  the  first  coat  of  enamel,  which  has  been  already  raised 
to  a  temperature  sufficient  to  soften  it  but  not  to  melt  it.  We  then 
cover  the  first  enamel  and  the  wire  with  powdered  enamel  of  a  more 
easily  fusible  nature,  and  we  then  raise  the  temperature  of  a  whole 
to  a  sufficient  degree  to  enable  the  second  enamel  to  melt  down  and 

*  Paper  read  befurc  tin  Lrts,  Wednesday,  April  24th. 


incorporate  itself  with  the  upper  surface  of  the  first  coat  of  enamel, 
at  the  same  time  completely  covering  aud  insulating  our  wires. 
This  process  is  one  which  has  required  much  study  and  c  msider- 
able  manual  dexterity  on  the  part  of  the  workmen,  but  once  it 
was  perfected  it  gave  excellent  results  ;  it  allows  the  wire  to  be 
heated  to  any  degree  desirable  for  ordinary  heating  or  cooking 
operations,  without  any  fear  of  the  enamel  cracking  so  as  to  allow 
of  access  of  air  to  the  wire. 

Not  the  least  part  of  our  difficulties  was  the  preparation  of  the 
crimped  wire  and  the  designing  of  the  transfer  plates  above  referred 
to.  We  found  that  if  we  attempted  to  crimp  the  wire  or  arrange  it 
in  wavy  patterns  by  hand,  that  the  wire  was  always  liable  to 
become  thinner  at  each  of  tho  bends,  and  consequently  the 
electrical  resistance  at  these  points  was  higher,  and  the  heat 
developed  greater  than  that  of  the  points  intermediate  between  the 
bends.  To  avoid  this,  we  had  to  devise  a  crimping  machine,  which 
crimped  or  corrugated  the  wire  in  such  a  manner  as  to  avoid 
altering  it  cross-section.  This  machine  takes  the  wire  from  a  reel, 
crimps  it,  and  delivers  it  in  any  desired  pattern  on  to  the  surface  of 
the  transfer  plates. 

The  transfer  plates  consist  of  a  metal  plate,  to  the  back  of  which 
are  attached  a  number  of  electro-magnets,  in  such  a  manner  that 
when  the  crimped  steel  wire  has  been  laid  on  its  plaie,  in  any 
desired  pattern  or  form,  by  exciting  the  electro-magnets,  they  hold 
the  wire  and  retain  it  firmly  in  position  on  the  surface  of  the  plate 
until  it  is  desired  to  transfer  it  to  the  heated  surface  of  the  enamel  ; 
this  can  be  done  instantaneously  by  breaking  the  exciting  circuit, 
so  that  the  wire  no  longer  adheres  to  the  transfer  plate.  We  have 
other  methods  of  rapid  transfer,  but  it  is  unnecessary  to  take  up 
your  time  by  describing  them  here,  as  the  above  method  is  fairly 
representative  of  the  others.  By  the  above-described  method  we 
are  able  to  apply  the  wire  in  somewhat  complicated  patterns  to 
the  surface  of  any  metal  plate,  and  to  insulate  it  therefrom  in  a 
very  thorough  and  permanent  manner  by  our  compound  enamel. 
The  only  other  difficulties  which  have  arisen  in  connection  with  the 
enamel  have  been  those  due  to  unequal  expansion  and  contraction 
of  the  terminals  at  the  ends  of  the  wire.  At  first  we  had  some 
difficulty  in  arranging  these  so  that  the  enamel  did  not  crack,  and 
allow  the  terminals  to  be  burnt  or  oxidised  at  the  point  at  which 
the  wire  leaves  the  enamel. 

The  simplest  form  of  apparatus  in  which  we  heat  a  plate  by  a 
current  passing  through  a  wire  enamelled  to  its  surface,  is  that 
which  we  call  a  heater.  It  is  a  cylindrical  plate  mounted  on  short 
legs,  to  the  underside  of  which  wire  is  applied  and  fixed  by  the 
enamel,  the  upper  side  being  ground  fiat  and  polished.  Such  a 
heater  can  be  put  to  many  useful  purposes  ;  it  can  be  used  as  a 
radiator  of  heat  or  as  a  means  of  heating  dishes  on  the  breakfast 
table,  or  for  the  purpose  of  drying  linen  or  for  warming  or  drying 
any  article  which  it  is  inconvenient  or  dangerous  to  place  near  the 
fire.  It  can  also  be  used  for  cooking  purposes  if  the  food  is  placed 
on  flat  dishes  or  pans,  care  being  taken  that  the  lower  surface  of 
the  pan  comes  into  close  contact  with  the  upper  surface  of  the 
heater  ;  but,  although  cooking  can  be  carried  out  in  this  manner, 
we  do  not  recommend  the  use  of  separate  heaters,  as  there  is  always 
a  loss  from  the  lower  surfaces  of  the  pans  not  making  sufficiently 
good  contact  with  the  upper  surface  of  the  heater,  and  we  there- 
fore prefer  to  insure  this  contact  by  making  the  heating-plate 
form  part  of  the  kettle,  saucepan,  frying-pan,  or  other  similar 
culinary  utensil. 

In  the  course  of  our  experiments  to  determine  the  best  and  most 
efficient  arrangements  of  our  apparatus  we  met  with  great  diffi- 
culties in  what  would  appear  a  comparatively  simple  matter — the 
measuring  of  the  temperatures  we  obtained.  We  found  that  the 
ordinary  mercurial  thermometer,  however  carefully  it  may  be 
made,  is  not  suitable  for  accurately  indicating  the  temperature  of 
the  heated  surfaces,  as  it  really  indicates  the  temperature  of  a 
stratum  of  air  near  to  the  heated  surface  instead  of  that  of  the 
surface  itself.  After  trying  Calender's  improved  form  of  the  Siemens 
electric  pyrometer  we  eventually  adopted  for  our  measurements 
of  temperature  my  own  form  of  platinum  thermometer,  a  descrip- 
tion of  which  may  interest  you  at  this  stage.  This  platinum 
thermometer,  which  measures  temperature  by  showing  the  increase 
in  resistance  due  to  the  rise  in  temperature  of  a  delicate  coil  or 
platinum  spiral  placed  in  close  contact  with  the  heated  surface,  is 
made  and  used  as  follows:  The  spiral  consists  of  a  thin  strip  of 
platinum  only  two-thousandths  of  an  inch  thick  by  one  twenty-fifth 
of  an  inch  wide  ;  a  sufficient  length  of  this  strip  to  have  about 
5  ohms  resistance  at  the  temperature  of  0  C.  is  wound  in  a  form  of 
double  spiral  on  to  a  strip  of  mica  sheet  about  half-an-inch  wide  by 
4in.  long  ;  this  is  enclosed  and  held  between  two  similar  sheets  of 
mica  fastened  together  at  their  edges  by  a  sewing  of  very  fine 
platinum  wire.  The  total  thickness  of  the  spiral  and  its  covering 
is  not  greatly  in  excess  of  that  of  a  sheet  of  paper,  so  that  the  whole 
of  the  spiral  can  be  brought  within  a  distance  of  one-hundredth  of 
an  inch  from  the  surface  to  be  measured.  It  is  arranged  on  an 
electrical  circuit  in  series  with  a  standard  resistance  made  of 
manganin.     The  standard   made   of   this  alloy  has  practically  no 
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change  in  resistance  due  to  change  of  temperature,  i.e.,  within  the 
limits  of  air  temperature  change  of  an  ordinary  room  or  laboratory. 
Both  platinum  spiral  and  the  standard  manganin  resistance  are 
provided  with  couplings  or  terminal  screws,  by  which  any  desired 
number  of  platinum  spirals  may  be  coupled  in  series  with  the 
manganin  standard.  A  very  small  constant  current  from  an 
accumulator  cell  is  passed  through  the  whole  of  them.  Each 
of  the  platinum  spirals,  as  well  as  the  manganin  standard,  is 
provided  with  a  pair  of  potential  terminals,  and  at  the  time  of 
first  calibration  they  are  carefully  adjusted,  so  that  the  potential 
difference  measured  on  a  potentiometer  is  exactly  equal.  When 
the  platinum  spirals  are  plunged  in  melting  ice  and  the 
manganin  resistance  is  at  the  ordinary  laboratory,  it  is  convenient  to 
balance  them  at  this  point  at  1,000  on  the  potentionmeter  scale. 
The  platinum  spirals  are  then  exposed  to  the  temperature  of  boiling 
water  in  a  hypsometer,  and  if  the  platinum  employed  be  pure, 
the  potential  difference  of  the  platinum  spirals,  when  now  compared 
•with  that  of  the  standard,  will  be  as  1,362  to  1,000.  If  this  portion 
of  the  potentiometer  scale  between  1,000  and  1,302  be  divided  into 
100  parts,  each  of  these  will  be  equal  to  1°C.  It  is  evident,  that 
any  desired  number  of  temperature  readings  may  be  taken  by 
employing  a  corresponding  number  of  platinum  spirals,  and  com- 
paring them  in  turn  with  a  standard.  It  is  obvious  that  this 
method  of  taking  temperatures  presents  many  advantages  over 
the  employment  of  ordinary  thermometers,  as  when  these  have  to 
be  used  for  taking  temperatures  of  ovens  or  of  the  interior  parts 
of  meat,  or  of  other  food,  the  act  of  removing  the  thermometers 
to  take  the  reading  introduces  errors  of  considerable  magni- 
tude, whereas,  with  the  arrangement  I  have  just  described,  it 
is  possible  to  take  accurate  readings,  practically  simultaneously,  of 
the  temperature  in  various  parts  of  the  oven  or  other  apparatus, 
and  of  various  parts  of  a  joint  of  meat,  and  in  this  way  a  great 
many  interesting  facts  respecting  cooking  have  come  to  light.  By 
these  means  we  have  been  able  to  measure,  with  a  high  degree  of 
accuracy,  the  amount  of  electrical  energy  that  is  required  for  various 
forms  of  heating  and.  cooking  apparatus,  and  the  following  four 
tables  give  a  fair  idea  of  the  cost  of  heating  of  surfaces  required,  first 
for  roasting,  or  baking,  or  frying  ;  the  second  table  gives  the  cost 
of  heating  surfaces  to  a  lower  temperature,  such  as  is  required  for 
warming  the  air  of  a  room,  or  for  airing  linen,  or  similar  purposes. 
Tables  III.  and  IV.  give  the  coat  of  the  energy  required  for  boiling 
water  in  small  quantities,  and  are  interesting,  as  they  show  thit 
even  when  we  are  using  electricity  in  the  manner  in  which  it  corn- 


Table  I- — Showing  energy  required  to  raise  a  heater  plate  from  50°F.to 
IfitfF.  in  half  an  hour. 


Time. 

Energy  in 
B.O.T.  units. 

Cost  at  4il. 
per  unit. 

Temperature, 
Fan.  scale. 

0 
lOmin. 
14min. 
21min. 
30min. 

0 
0-116 
0-164 
0-248 

0-404 

0 

0-46d. 
0'67d. 

rod. 

l-61d. 

50deg. 
257deg. 
332deg. 
357deg. 
4C0deg. 

Table  II. — Showt  tin  energy  requind  for  a  radii/tor  plate,  such  at  m  use 
fnr  heating  the  nir  of  a  room. 


I'.ih-il'\  in 
B.O.T.  units 


0 

lOmin. 
30uiin. 
40tnin. 
50min. 
60min. 


0 
0-091 
0-277 
0350 
0430 
0500 


Cost  at  4d. 

Temperature, 

per  unit. 

Fah.  scale. 

0 

SOdeg. 

0-364,1. 

171, leg. 

lid. 

240deg. 

1-4,1. 

257deg, 

1-72,1. 

261,leg. 

2-0,1. 

264deg. 

Table  III,— Showt   thi    energy   required  for  boiling  lit'   oj  wutei   ,,,  ,i 
!• 'i  tabli  little. 


Time. 

Eni  rgy  in 
B.O.T.  units. 

CoBtal  4,1. 
per  unit. 

Temperature, 
Fan,  a,  ale 

0 

lOinin. 

0 

0075 

0 
0-32d. 

50,leg. 
212deg. 

Table  IV.     Sho  mtaining  J/6,  of 


B  1 1  i    unit 


■  Q  l   .,'    I.I 

per  unit. 


rature, 
Fah, 


0 

12min. 


0 

0-051 


0 
0-2,1. 


'i  !di 


pares  least  favourably  with  solid  fuel,  i.e.,  for  the  boiling  of  water, 
we  can,  with  an  ordinary  electrical  kettle,  switch  on  the  current 
and  obtain  a  cup  of  tea  at  a  cost  of  less  than  a  farthing  for  a  single 
cup,  or  half  a  farthing  per  cup,  if  several  are  required.  Although 
these  tables  show  the  amount  and  cost  of  electrical  energy  required 
to  raise  various  kinds  of  heating  surfaces  to  a  certain  temperature, 
something  more  than  this  is  necessary  to  enable  you  to  form  an 
opinion  of  the  value  of  heating  and  cooking  by  electricity  from  the 
point  of  view  of  economy. 

When  the  subject  is  first  mentioned  even  to  a  skilled  engineer, 
his  first  idea  is  that  in  almost  every  case  electric  heating  must  be 
too  expensive  to  become  general.  He  knows  the  wastefulness  of 
steam  generating  plant  is  such  that  not  more  than  6  per  cent,  of 
the  heat  energy  in  the  fuel  can  be  distributed  to  the  consumer  in  the 
form  of  electrical  energy,  and  he  is  not  to  be  blamed  if  he  concludes 
from  this  that  there  is  no  chance  of  using  the  reconverted  heat 
from  this  energy,  in  competition  with  the  heat  which  the  consumer 
can  obtain  direct  from  burning  the  fuel  itself.  But  the  fact  is  that 
all  these  opinions  are  based  on  an  insufficient  knowledge  of  the 
economy — or  rather  extraordinary  want  of  economy  of  cooking — as 
carried  on  at  present  by  the  ordinary  kitchen  grate.  Now  that  we 
can  actually  measure  the  heat  that  is  required,  and  carry  on  cooking 
operations,  we  are  astonished  at  the  smallness  of  the  results  obtained 
by  present  methods.  The  percentage  of  the  heat  units  of  the  coal  burnt 
in  our  kitchens  which  is  actually  utilised  in  cooking  the  food  is  in  all 
private  houses,  and  in  most  hotels  and  clubs,  so  ridiculously  small 
that  I  should  hardly  be  believed  if  I  quoted  you  the  figures  which 
we  have  obtained  ;  it  is  not  too  much  to  say  that  in  many  cases  not 
more  than  2  per  cent,  is  utilised.  This  enormous  waste  is  due  to 
the  fact  that  with  the  sole  exception  of  boiling  and  stewing  all  the 
remaining  operations  of  cookery  depend  on  the  radiation  of  heat 
to  the  substance  to  be  cooked.  Take,  for  instance,  the  process- 
of  grilling  a  chop  ;  consider  how  much  coke  has  to  be  burnt  before 
a  bed  of  glowing  coke  fit  for  the  purpose  is  obtained,  and  after 
the  clear  grilling  fire  is  in  order,  consider  that  70  per  cent, 
goes  up  the  chimney,  1G  per  cent,  is  radiated  into  the  room,  or 
employed  in  roasting  the  cook,  male  or  female,  as  the  case  may 
be,  it  is  not  difficult  to  understand  that  the  chop  itself  does  not 
receive  more  than  2  per  cent,  of  the  total  heat-units.  On  the  other 
hand,  with  a  properly-arranged  griller,  heated  by  electrical  means, 
fully  65  per  cent,  of  the  heat  energy  in  the  electricity  is  utilised  in 
the  meat.  Take,  again,  the  case  of  the  ordinary  oven  attached  to 
the  kitchener  of  a  small  private  house.  The  oven  may  be  used,  on 
an  average,  three  hours  a  day,  but  if  solid  fuel  is  used  the  oven 
must  be  heated  continuously  from  the  time  that  the  kitchen  fire  is 
alight  in  the  morning  until  late  at  night,  so  that  in  this  case  the 
heat  usefully  radiated  from  the  sides  of  the  oven  to  bake,  to  roast, 
or  brown  the  food  within  it,  generally  amounts  to  a  very  trifling 
percentage  of  the  fuel  used. 

The  comparison  with  gas  cooking,  although  not  so  striking  as 
when  solid  fuel  is  used,  is  still  very  favourable  to  electricity,  for, 
although  in  the  case  of  the  gas  oven,  considerable  economy  results 
from  the  gas  being  used  only  at  the  time  that  the  oven  is  required 
for  cooking,  yet  in  this  case  the  heat  is  communicated  to  the  food 
by  radiation  from  gas  flames,  so  that  it  is  necessary  that  a  current  of 
air  must  continuously  pass  through  the  oven  in  order  to  ventilate 
it,  and  carry  away  the  products  of  combustion.  This  ventilating 
current  also  carried  away  with  it  at  least  SO  per  cent,  of  the  heat 
units  obtained  by  burning  the  gas. 

The  electrical  oven  consists  of  a  rectangular  box,  having  double 
sides  at  bottom,  top,  back,  and  front  ;  the  inner  surfaces  of  the 
inner  plates  are  the  electric  radiators,  and  the  space  between  them 
and  the  outer  plates  is  filled  with  a  non-conducting  material  ;  the 
door  closes  practically  airtight,  no  ventilating  current  of  air  is 
necessary,  thus  all  waste  of  heat  being  prevented.  In  this  case, 
when  the  oven  is  filled  with  food,  more  than  00  per  cent,  of  the 
heat  energy  can  be  utilised,  and  thus,  although  possibly  5  to  6  per 
cent,  only  of  the  heat  energy  of  the  fuel  is  present  in  the  electrical 
energy — OOpercont.  of  this — or  4i  per  cent,  of  the  whole  energy 
actually  goes  into  the  food,  and  thus  the  electrical  oven  is  prac- 
tically twice  as  economical  as  any  other  oven,  whether  heated  by 
solid  fuel  or  by  gas. 

Thus  far  I  have  dwelt  at  somo  length  on  t  he  economical  question  : 
it  is  time  to  say  something  on  the  questions  of  the  convenience 
and  of  the  superior  results  which  can  l>e  obtained  by  the  electrical 
means.  I  have  already  spoken  of  the  large  loss  by  radiation  which 
occurs  when  solid  fuel  is  used,  or  to  a  less  extent  when  gas  fuel  is 
used  ;  this  has  the  great  inconvenience  of  injuring  t  lie  quality 
,f   food    that   is    being    prepared    in    the    kitchen,    of  keeping    the 

i Uh  in  a  heated  and  unpleasantly  perspiring  condition,  and  T 

might  enlarge  considerably  on  this  point.      I'he  electrically  worked 

kitchen    may     be     kept    a8    cool    as    B     dairy     if    it    be    desired. 

and    the    effects    on  the    quality   of   the   oooking,    and   on    the 

health  and  tempers  of  the  stall',  must  be  experienced  before 
it  can  b»  fully  appreciated.  1  have  also  mentioned,  in  the 
case  of  the  gas  oven,  the  necessity  tor  allowing  ventilating 
currents   of   air   to    pass   over   the    surfaces    which    are    cooking. 
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These  currents  of  ail  dry  up  and  harden  and  take  away  the  Savour 
of  the  outer  portions  of  the  meat  ;  any  connoisseur  can  detect  this 
in  the  case  of  joints  cooked  in  a  gas  oven.  With  the  electrical 
cooking  the  absence  of  such  ventilating  currents  and  the  stillness 
of  the  air  prevents  the  above-described  drying  and  hardening 
action  ;  the  meat  is  found  to  be  tender  and  juicy  right  up  to 
the  extreme  outer  surface  ;  it  is  browned  only  to  a  sufficient 
extent  to  please  the  eye  and  the  palate.  Again,  the  facility 
for  regulating  the  temperature  to  any  degree  of  nicety,  which 
we  can  give  with  any  of  the  electrical  cookers  or  ovens, 
is  being  highly  appreciated  in  the  higher  walks  of  the  culinary  art. 
Most  skilled  cooks  will  tell  you  that  it  takes  much  experience  to 
satisfactorily  manage  an  ordinary  oven  so  as  to  bake  or  brown 
pastry  or  sweetmeats,  and  always  give  a  uniform  result.  When 
these  skilled  cooks  use  electrical  apparatus  for  the  first  time  they 
almost  invariably  say — a  child  could  learn  the  ways  of  this  oven  in 
a  few  hours,  and  produce  as  good  results  with  it,  with  absolute 
certainty,  as  I  could  with  an  ordinary  oven  after  I  had  known  it 
and  learnt  its  ways  for  years. 

All  users  of  electric  light  are  interested  in  the  development  of 
electric  heating  and  cooking.  You  all  of  you  have  been  told  that 
the  cost  of  electrical  supply  may  be  greatly  reduced,  if  it  can  be 
utilised  during  the  daytime  for  other  purposes  in  addition  to 
lighting.  Although  the  day  may  come — and  I  feel  certain  will 
come — that  electricity  will  be  used  for  power  purposes  within  our 
homes  to  an  extent  undreamt  of  at  the  present  time,  yet  such 
development  must  be  necessarily  of  slow  growth.  We  must  be 
educated  to  the  point  of  using  power  for  many  occupations  and 
pursuits  which  have  yet  to  be  invented  ;  but  the  day  of  electric 
cooking  is  not  far  distant.  There  is  no  reason  why  in  a  few  years 
to  come  quite  a  majority  of  the  users  of  electric  light  should  not 
do  all  cooking  operations  of  the  nature  of  roasting,  baking,  stew- 
ing, frying,  by  electrical  means — perhaps  still  employing  solid  fuel 
for  boiling  purposes  only,  and  this  in  connection  with  a  suitable 
furnace  for  supplying  the  whole  of  the  hot  water  required  for  a 
household. 

Time  does  not  allow  me  to  go  into  very  many  interesting  matters 
connected  with  electric  welding,  brazing,  soldering,  roasting  of 
ores,  drying  of  paints,  and  many  other  industrial  operations  in 
which  electrical  heating  can  be  advantageously  employed.  I  am 
also  unable  to  do  more  than  state  the  bare  fact  that  the  managers 
of  several  theatres — notably  the  Vaudeville — have  found  that  elec- 
tric radiators  form  a  most  convenient,  safe,  and  economical  method 
of  heating  the  auditorium  of  a  theatre.  During  the  late  severe 
frost  these  radiators  were  found  to  be  a  great  convenience  in  large 
shop  fronts  to  prevent  the  lowering  of  the  temperature,  and  hence 
the  freezing  of  the  moisture  on  the  plate-glass,  which  otherwise 
obscured  the  contents  of  the  windows. 


SAFETY   PRECAUTIONS   IN   CONNECTION   WITH 
UNDERGROUND    MAINS    IN    BERLIN. 

A  lengthy  Paper  was  read  recently  before  the  Berlin 
Electrotechnical  Society  by  Dr.  Martin  Kallmann,  municipal 
electrician  of  Berlin,  dealing  with  administrative  and  safety 
regulations  for  electrical  distribution  by  the  Berliner  Elek- 
tricitats  Werke  in  that  city.  The  author,  having  discussed 
the  working  of  the  three-wire  direct-current  system  as  carried 
out  by  means  of  lead-covered  iron  armoured  cables  during  the 
past  ten  years,  referred  to  the  precautions  to  be  taken  to 
ensure  safety.  The  following  is  a  brief  abstract  in  so  far  as 
the  latter  is  concerned  : — 

The  principal  function  from  the  point  of  view  of  technical  safety 
is  left  to  the  fuses  provided  in  every  street  and  service  box. 
It  must,  however,  not  be  forgotten  that  the  street  fuses  rarely 
come  into  operation.  With  short-circuits  and  earths  in  the 
houses,  the  fuses  there  will  mostly  blow.  If,  however,  an  earth 
takes  place  in  the  street  it  is  impossible  to  rely  upon  the  prompt 
working  of  the  cable  safety  devices  at  the  moment  of  danger. 
A  relatively  small  current  strength  only  is  necessary,  especially 
in  the  earth,  to  produce  a  very  important  thermal  effect  by 
the  formation  of  arcs.  In  any  case,  earths  of  several  hundreds  of 
amperes  are  infrequent,  and,  as  a  rule,  other  circuits  in  the  neigh- 
bourhood of  the  arc  are  included  in  the  latter  before  the  intensity 
reaches  such  a  height.  Even  then  one  cannot  yet  safely  depend 
upon  the  blowing  of  the  fuses  in  the  case  of  large  cables.  If  one 
places  any  value  upon  pressure  measurements  and  automatic  fault 
indicators,  the  provision  of  several  test  wires  in  the  main  feeders  is 
to  be  recommended.  The  use  of  safety  fuses  of  such  a  large  cross- 
section  as  not  to  be  blown  by  any  single  dynamo  in  use,  in  case  the 
full    load   of   the  latter   should    pass    through  the    fuses,    is    not 


judicious.  It  may  lie  mentioned  that  no  lead  fuses  are  inserted  in 
the  neutral  conductors  of  the  Berlin  si •  network. 

The  direct  electrical  safety  devices  use  1  in  Berlin  comprise 
automatically  operating  signalling  appliances  which  indicate  in 
the  central  station  any  interruption  immediately  on  its  taking 
place.  Two  apparatus  of  this  kind  have  been  introduced  during 
the  past  two  years.  The  construction  of  these  is  based  upon  the 
utilisation  of  the  testing  wires  in  nearly  all  cables,  ami  which, 
connected  to  a  signal  relay,  give  warning  at  the  generating  station 
not  only  of  direct  mechanical  injury  to  the  cable,  but  also  indicate 
the  ontranco  of  water  in  the  street  boxes,  and  the  occurrence  "f 
insulation  faults.  This  method  of  control,  which  was  described  in 
a  previous  Paper,*  has  proved  to  be  an  important  factor  <>f  safety 
in  regard  to  cable  interruptions.  Apart  from  this  special  con- 
trolling appliance,  there  are  several  indirect  safety  contrivances. 
Among  these  is  the  method  of  supply  by  means  of  storage 
batteries.  Another  circumstance  which  contributes  towards  the 
condition  of  safety  is  the  absence  of  fuses  in  the  neutral  street 
conductors,  the  former  being  replaced  by  simple  copper  connect- 
ing pieces.  It  is  admitted  that  a  good  insulation  of  all  poles 
in  a  large  three-wire  system  cannot  be  entirely  maintained, 
whilst  the  superiority  of  a  middle-wire  earth  as  compared  with 
an  outer  conductor  earth  is  not  disputed.  A3  soon  as  one  pole 
is  earthed,  as,  for  instance,  the  middle  wire,  fuses  for  this  pole 
are  superfluous  and  troublesome.  There  is  practically  no  justifi- 
cation for  calculating  the  fuses  of  the  middle  wire,  which  at  most  is- 
half  as  heavy  as  the  outer  conductor,  to  a  correspondingly  small 
cross-section.  The  middle  wire  has  only  to  serve  as  a  compensator. 
In  the  case  of  a  short-circuit  or  a  heavy  load  on  one  side  it  would 
be  unnecessary  to  provide  fuses  also  in  the  middle  wire,  as  in  an 
extreme  case  of  this  character  the  fuses  in  the  outers  would  be 
sufficient. 

The  police  regulations  in  Berlin  still  prohibit  the  laying  of  bare 
conductors.  Nevertheless,  a  permanent  neutral  earth  exists  in  the 
network.  In  the  autumn  of  last  year  the  authorities,  in  the  interests 
of  public  safety,  required  the  connection  of  the  middle  wire  to 
earth,  the  solid  metallic  connection  of  the  armouring  of  all  cables 
to  the  neutral  pole  being  regarded  as  desirable.  Whether  the 
neutral  wire  is  now  actually  laid  uninsulated  or  not,  the  connection 
at  short  distances  of  the  cable  armouring  with  the  neutral  pole 
affords  the  best  security  for  the  prevention  of  an  extension  of  an 
earth.  On  damage  to  an  outer  conductor,  the  disturbing  effects 
would  almost  exclusively  be  restricted  to  the  fault  or  to  some 
neighbouring  cable,  since  the  lead  and  iron  armour  of  each  cable 
represents  the  negative  pole,  and  thus  the  earth  is  a  complete 
short  circuit  between  the  cable  core  and  its  lead  and  iron  covering. 
The  disturbing  effect  in  this  way  remains  almost  entirely  of  an 
internal  nature  ;  the  current  strength  increases  within  the  shortest 
time  to  a  maximum,  and  the  lead  fuse  of  the  faulty  outer  con- 
ductor comes  into  operation.  As  a  result,  the  extent  of  the 
interruption  is  not  only  local,  but  its  duration  is  considerably 
reduced.  The  probable  diminution  in  the  disturbances  in  tele- 
phone wires  through  this  method  has  previously  been  mentioned  ; 
but  the  connection  of  all  cable  armouring  with  the  neutral  pole 
may  also  remove  the  danger  of  tire.  The  cables  are  insulated  from 
the  pipes  and  other  metallic  masses  in  the  streets.  The  insulation 
is  effected  by  laying  the  cables  parallel  at  distances  apart  of  30^m. 
and  15cm.  at  crossings.  W'hen  this  distance  is  unattainable,  the 
cables  are  arranged  in  glazed  earthenware  covers  or  pipes.  It  is 
evident  that  by  the  adoption  of  this  protective  method,  not  only  is 
the  network  of  pipes  better  safeguarded  against  immediate  damage 
from  the  effects  of  combustion  in  the  case  of  earths,  but  the  partici- 
pation of  these  masses  of  iron  in  the  distribution  of  current  when 
earths  arise  is  considerably  reduced  if  not  entirely  prevented.  It 
will  only  be  at  those  places  at  which  the  neutral  pole  is  intimately 
connected  with  the  network  of  pipes  that  the  safe  passage  of 
current  will  take  place. 

Dealing  with  mechanical  protective  measures,  there  is  the  question 
of  preventing  explosions.  Those  due  to  electrolysis  through  water 
entering  the  boxes  can  be  prevented  by  the  careful  maintenance  of 
the  rubber  layers  protecting  the  tops  of  the  boxes.  A  further 
safeguard  lies  in  the  automatic  indication  of  the  entrance  of 
water  or  moisture  in  the  boxes  by  the  use  of  the  before-mentioned 
controlling  device.  Moreover,  the  air  space  should  be  reduced 
as  much  as  possible  ;  oil  insulation  seems  not  to  have  been 
everywhere  applied.  With  regard  to  explosions  due  to  coal-gas 
and  air,  the  hollow  spaces  in  the  streets  in  connection  with 
the  Berlin  network  have  been  reduced  to  a  minimum.  Where, 
however,  such  has  not  been  possible,  adequate  ventilation  by 
means  of  openings,  which  require  special  care  in  frosty  weather, 
have  been  provided.  The  protection  of  cables  from  mechanical 
injury  by  covering  them  over  with  stones,  iron  plates,  Ac,  is 
too  troublesome  and  costly.  In  some  towns  the  cables  hive 
partly  been  covered  with  |~l  iron.  The  armour  of  the  cables  can  of 
itself  only  in  a  limited  measure  prevent  damage.  A  sufficient  pro- 
tection should  be  provided  for  all  cables  by  some  covering  if  the 
*See  Tin  iV-To- ,■.■;„„.  VoL  XXXI.,  May  26,  1893. 
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cables  aro  not  laid  at  a  depth  exceeding  50  centimetres.  Important 
feeders  laid  together  should  be  similarly  protected,  even  if  placed 
at  a  depth  of  70  centimetres.  Impregnated  wooden  planks 
are  suitable  for  the  protective  covering,  as  iron  plates  would 
increase  the  danger  of  leakage.  The  suggestions  made  have  the 
approval  of  the  authorities  of  Berlin. 


THE  ADMISSIBILITY  OF  AN  EARTHED   MIDDLE 
CONDUCTOR. 

The  Town  Council  of  Altenburg  recently  solicited  the  advice  of 
the  Verband  Deutscher  Elektrotechniker  on  the  question  whether 
a  bare  middle  conductor,  or  earthed  middle  conductor,  as  we  should 
call  it,  was  admissible  for  the  projected  central  lighting  station. 
The  contractors  for  the  station,  the  Allgemeine  Elektricitats 
Gesellschaft,  had  proposed  to  distribute  the  current,  using  a  bare 
middle  conductor  ;  but,  as  the  Post  Office  officials  raised  objections, 
the  Town  Council  appealed  to  the  Verband,  and  on  their  advice 
allowed  the  use  of  the  bare  conductor.  With  the  permission  of 
the  Town  Council  of  Altenburg  and  the  Allgemeine  Elektricitats 
Gesellschaft,  the  decision  of  the  Verband  has  been  made  public. 

After  reciting  the  documents  which  were  under  review,  the  Report 
goes  on  as  follows  : — 

As  the  objections  of  the  Post  Office  officials  of  Leipsic  do  not 
specially  refer  to  the  three-wire  system,  but  solely  to  the  use  of  a 
bare  middle  conductor,  we  may  take  it  that  the  question  we  have 
to  decide  upon  is — whether  a  system  of  distribution  with  an  insu- 
lated, or  one  with  a  bare  middle  conductor,  causes  less  disturbance 
in  the  working  of  the  telegraph  or  telephone.  We  have  then  to 
distinguish  between  the  normal  condition  of  the  conductors,  where 
the  insulation  everywhere  is  of  the  best  possible,  and  the  abnormal 
condition  where  leaks  have  arisen  in  one  or  more  places. 

It  is  a  well-known  fact,  that  with  two  equally  well  insulated 
conductors,  the  negative  shows,  as  time  goes  on,  the  lowest  insula- 
tion, and  that  this  may  go  on  till  it  leaks  to  earth.  By  using  an  insu- 
lated middle  conductor,  the  negative  conductor  shows  so  much  the 
worse  insulation,  and  the  leaks  occur  mostly  in  the  houses.  When 
using  a  bare  middle  conductor,  such  leaks  can  also  arise  but  not 
remain,  because,  on  account  of  the  earth  contacts  of  the  middle 
conductor,  the  fuses  in  the  respective  outer  conductors  go,  and 
thus  expose  the  faulty  points.  These  must  then  be  made  good 
before  the  light  can  be  again  obtained. 

The  use,  therefore,  of  a  bare  middle  conductor  gives  a  means  of 
at  once  discovering  the  bad  points  in  the  insulation,  and  therefore 
of  being  able  to  repair  them. 

As  things  are  now,  in  an  installation  of  several  thousand  lamps,  a 
systematic  control  of  the  insulation  is  not  possible  (except  in  the  case 
of  the  automatic  working  of  the  fuses  by  using  a  bare  middle 
conductor).  One  has  to  take  into  account,  when  using  an  insulated 
middle  conductor,  of  the  possibility  of  more  or  less  perfect  earths, 
arising  at  different  points  in  course  of  time  in  the  negative  lead. 

As  long  as  the  insulation  of  both  leads  remains  good,  this  condi- 
tion can  only  cause  disturbances  in  the  telephone  wires,  owing  to 
the  current  leakage  from  one  weak  point  to  another,  which  depends 
on  the  difference  of  potential  in  the  particular  points  of  the  negative 
■outer  lead.  As  this  difference  of  potential  usually  does  not  exceed 
2  volts,  the  earth  currents  cannot  be  great.  However,  the  earth 
currents  in  this  case  are  greater  than  those  caused  by  using  a  bare 
middle  conductor,  as  these  latter  are  caused,  not  by  a  fall  of 
potential  of  2  volts,  but  of  only  a  part  of  1  volt.' 

The  comparison  is  much  to  the  disadvantage  of  the  insulated 
middle  conductor,  when,  from  any  cause,  leaks  occur  in  it  or  the 


outer  positive  lend.  In  the  accompanying  figure,  N N,  00, 
PP  represent  respectively  the  negative  outer  conductor,  the 
middle  conductor,  and  the  positive  outer  conductor.  They  are 
drawn  for  simplicity  straight,  but  our  must  remember  they  are 
laid   along   streets,    &c.     The   lettei  .    »,.    n  .    n ,   denote    house 

connection:,  and  the  insulation  has  be< iefective  with   time. 

If   now    we  get   a   leak    through   any   causo,  such  as  cutting  of 

111  "Lrl :>'  o  in  the  no. Mir  , luctor,  or  p  in  the  positivi   i-  id 

then  we  have  a  current  fr o  or  p  to  all  the  three  faulty  plai  ei  I  n .. 

ii:,  and  ii  i.     The  points  o  and  p  may  be  far  away  from  the  points 

"n  "  ■  &c-i  and  it  thi  n   an   n     >  to  those  points,  teleph •  connec 

tions  with  earth   plates,   pari  ol  the  currenl    will  go  throu  h  the 

ni     t*  in      and   apparatus.     '  Ine   must    a]  ..    notici    that   if 

.the    points    n    d I    ■  vv  i    .loud    earths,    the  currenl    maj    be 


lol   M  u    h  1  lrl. 


sufficient  to  disturb  the  telephone  working,  but  not  sufficient  to 
blow  the  fuses.  In  such  cases  one  remains  in  ignorance  where  the 
weak  spots  are  until  a  systematic  examination  of  the  cables  is 
carried  out.  This  disturbance  does  not  automatically  cease  through 
fusing  of  the  cut-outs,  but  continues  until  the  weak  spots  are  found 
and  removed  from  the  cable  network. 

If  now  the  middle  conductor  be  laid  on  the  earth,  and  faults 
exist  in  the  insulation  of  the  outer  conductors,  we  should  have 
earths,  but  the  disturbances  caused  by  them  would  be  of  much  shorter 
duration,  and  more  especially  so  the  greater  the  number  of  earths 
on  the  middle  conductor.  If  it  were  possible  to  have  the  middle 
conductor  laid  altogether  on  the  earth,  the  currents  caused  by 
faults  in  the  insulation  would  take,  for  the  most  part,  the  nearest 
way  from  the  fault  to  the  middle  conductor,  and  only  use  the  earth 
to  carry  the  full  short-circuit  current,  where  the  middle  conductor 
did  not  reach.  As  the  cut-outs  would  immediately  fuse,  the  current 
created  would  last  only  a  very  small  time,  and  could  not  create 
any  lasting  disturbance  as  is  possible  when  using  an  insulated 
middle  conductor. 

The  simple  laying  of  the  conductor  on  the  earth  is  not  sufficient  to 
give  perfect  earth  contacts,  as  in  some  cases  there  is  insulation,  even 
if  small,  between  the  middle  conductor  and  the  dry  ground.  In 
order  to  obtain  the  above  ideal  condition,  we  should  recommend  an 
artificial  connection  of  the  middle  conductor  to  the  armour  covering 
of  the  outer  lead,  at  intervals  of  20  metres,  by  means  of  cross- 
wires. 

It  now  remains  to  be  seen  how  far  in  normal  working,  i.e.,  when 
there  are  no  great  faults  in  the  outer  leads,  the  use  of  a  bare 
middle  conductor  to  prevent  disturbances  in  the  telephone  wires  is 
beneficial.  Disturbing  earth  currents  can  only  be  created  when 
there  is  a  difference  of  potential  in  different  points  of  the  middle 
conductor,  and  thus  we  must  see  how  large  this  potential  difference 
may  be  in  a  properly  laid  network.  The  potential  difference 
depends  on  the  conductivity  and  load  of  the  middle  conductor. 
The  greater  the  first  and  smaller  the  latter,  the  smaller  is  the 
potential  difference,  and  consequently  the  earth  current.  The 
difference  of  load  between  each  half  of  the  circuit  in  Berlin 
is  at  most  2  per  cent,  of  the  maximum  load,  so  that  the  middle 
conductor  carries  at  most  2  per  cent,  of  the  whole  current. 
If  it  were  possible  to  make  the  two  halve  B  of  the  conductors 
balance  as  well  as  in  Berlin,  one  can  easily  see  that  the  middle  lead 
would  only  have  a  small  current  to  carry.  In  order  to  get  a  good 
balance,  house  connections  with  more  than  10  lamps  should  be 
worked  from  both  sides  of  the  network.  This  we  hardly  think 
possible  in  a  small  town  like  Altenburg,  so  that  our  decision  will 
not  be  based  on  results  obtained  in  Berlin,  but  rather  in  Gera,  as 
the  tramway  and  central  station  are  similar  to  those  planned  for 
Altenburg.  The  Gera  Tramway  Company  have  supplied  us  with 
load  curves,  from  which  we  shall  be  able  to  obtain  an  estimate  for 
the  load  to  be  expected  on  the  middle  conductor  in  Altenberg. 

We  may  observe  that  these  curves  are  equivalent  to  a  maximum 
load  of  1,000  lamps  burning  at  the  same  time,  whilst  the  network 
in  Altenburg  is  reckoned  for  2,000  lamps.  If  we  consider  the 
Berlin  result  of  2  per  cent,  too  favourable  for  Altenberg,  then  we 
may  also  expect  the  result  in  Altenburg  will  be  better  than  in  the 
smaller  installation  of  Gera.  In  the  latter  case,  the  load  curves  show 
f  jrfour  days,  viz.,  December  23,  1803,  May  31,  1894,  September  2, 
1894,  and  October  1,  1894,  that  the  maximum  load  on  the  middle 
lead  was  47  amperes,  nearly  12  per  cent,  of  the  absolute  maximum 
load  of  the  outer  conductors,  which  was  on  December  23,  1893, 
400  amperes.  We  have,  therefore,  2  per  cent  for  the  Berlin 
installation,  12  per  cent,  for  the  Gera  ;  and,  as  Altenburg  is  between 
the  two,  we  havo  taken  approximately  10  per  cent,  for  the  load  on 
the  middle  conductor  in  the  latter  case.  The  middle  conductors  in 
Altenburg  have  been  calculated  on  a  pretty  liberal  scale.  We  have 
taken  as  cross-section  of  the  middle  conductor  in  Altenburg  70  per 
cent,  of  that  of  the  outer  conductors,  and  can  thus  estimate  what  will 
be  the  greatest  difference  of  potential  between  any  two  places  on  I  he 
middle  lead.  The  network  of  conductors  is  calculated  for  the  usual 
fall  of  2  volts.  If  the  middle  conductor  carries  the  whole  current, 
the  fall  of  potential  would  be  2*86  volts  ;  but  as  the  middle  con- 
ductor carries  only  one  tenth  of  the  current,  the  fall  of  potential  is 

only  0*285  volts,     [n  Gera  the  maximum  load  on  the  middle  con 

doctor  occurs  when  the  absolute  load  is  very  small,  vi.'..,  in  the  day 

time.  Now,  in  Altenburg  the  day  supply  is  to  be  taken  from  a  battery 

of  accumulators,  so  that  at  the  time  of  the  maximum  loading  of 
the   middle   load  the  current    is   taken   from  the  battery,  and  under 

these  conditions  is  perfectly  Bteady,  so  thai  the  difference  of 
potential  in  different  points  of  the  middle  lead  undergoes  only  slow 

and  Blight  changes.     The  maximum  value  of  this  volta f  0'285 

volts  is  so  small  that  it  cannot  cause  the  indicators  to  fall  by  a  last 
ing  current  in  the  telephonic  » ires,  or  influence  the  plainness  of  the 

transmission.  A  distuil.an I  the  10-Called  "connection  con- 
troller" for  such  a  small  telephonic  installation  as  that  in  Alten- 
burg is  not  to  be  feared.  It  with  a  bare  middle  lead  the  earth  be 
i rally  used  m  a  mail, e. I  degree  to  carry  current,  as  the  Post  I  tffice 
officials  in  Leipsic  are  afraid,  then  eleotrolytic  action  should  take 


THE  ELECTRICIAN,  APRIL  26,  1895. 


797 


place,  and  the  middle  conductor  would  in  time  be  destroyed.  The 
installation  at  <!era  was  laid  down  in  the  summer  of  1891,  and  in 
the  winter  of  1892  when  Herr  Baehker,  engineer  to  tho  Allgemeine 
Elektricitats  (iesellschaft,  had  the  middle  conductor  dug  up,  it  was 
quite  unattacked. 

According  to  information  obtained  from  the  Gera  Tramway  Com- 
pany, disturbances  in  the  telephonic  working  have  only  very  rarely 
occurred.  According  to  information  from  the  Kaiserl.  Deutschen 
Oberpost  Direktion  in  Hamburg,  on  October  5,  1894,  to  the 
Stadtbauamt  of  Altenburg,  the  bare  middle  lead  has  caused 
repeated  disturbances.  We  inquired  from  the  manager  of  the 
Hamburg  central  station,  and  have  obtained  the  following  answers: 

1.  In  Hamburg  itself  not  bare,  but  insulated  middle  conductors 
are  used. 

2.  The  negative  conductor  lies  on  the  ground. 

3.  In  Altona  and  St.  Pauli,  where  bare  middle  conductors  are 
used,  disturbances  of  the  telephone  have  not  often  occurred. 

We  are  of  the  opinion  that  in  neither  case  can  disturbances  of 
the  telephone,  by  faults  occurring  in  the  insulation,  be  altogether 
avoided,  and  that  it  only  remains  to  choose  the  system  in  which, 
firstly,  faults  are  less  often  to  be  expected,  and,  second,  when  such 
occur,  the  resulting  disturbances  are  quickest  put  right.  In  both 
instances  the  use  of  bare  middle  conductors  seem  the  best  as — 

(1.)  The  potential  of  the  positive  conductor  to  earth  is  only  half 
what  it  is  when  insulated  middle  conductors  are  used,  and  the 
energy  wasted  in  cases  of  earths  is  reduced  to  a  fourth. 

(2.)  Any  insulation  faults  occurring  are  automatically  made 
known  by  the  fusing  of  the  cut-outs. 

(3.)  The  disturbances  caused  in  the  telephone  by  faults  of  insula- 
tion are  quickly  stopped. 

We  have,  therefore,  arrived  at  this  result — that  the  use  of  a  bare 
middle  conductor  for  the  Altenburg  electric  lighting  installation,  as 
much  for  safety  in  working  the  central  station  as  for  preventing 
disturbances  in  the  working  of  the  telephones,  is  better  than  the 
use  of  an  insulated  middle  lead. 

The  report  is  signed  by  Herrn  Slaby  and  Gisbert  Kapp. 


AMERICAN  NOTES. 

(from  our  own  correspondent.) 

New  York,  April  1:2,  1895. 

Death  of  George  M.  Phelps. — Mr.  George  M.  Phelps,  prin- 
cipal owner  of  the  Electrical  Engineer,  died  yesterday  after  a 
short  illness  at  the  age  of  52.  Mr.  Phelps  was  one  of  the 
most  genial  and  popular  members  of  the  American  electrical 
fraternity,  and  a  leader  in  everything  relating  to  the  social 
side  of  professional  life.  He  was  the  guiding  spirit  of  the  New 
York  Electric  Club  during  its  existence,  and  an  indefatigable 
worker  in  the  interest  of  the  American  Institute  of  Electrical 
Engineers,  of  which  he  was  annually  elected  treasurer  for  a 
number  of  years,  and  had  been  renominated  for  another  term 
of  office  at  the  last  meeting  of  the  Council. 

Massachusetts  Central  Stations  and  Electric  Street  Ways. 
The  annual  reports  of  the  Massachusetts  Commissioners  of 
Electric  Lighting  and  Street  Railways  are  not  reassuring  as  to 
the  present  financial  state  of  the  electric  supply  and  electric 
railway  industries  in  that  State,  and  there  is  reason  to  believe 
that  the  conditions  are  no  better  elsewhere  throughout  the 
country,  and  probably  are  even  still  more  unfavourable.  Of 
59  lighting  stations  but  19  paid  over  G  per  cent,  in  dividends, 
and  35  declared  no  dividends,  and  but  30  of  68  street  railways 
paid  dividends.  The  most  unfavourable  feature,  however,  is 
the  almost  total  absence  of  any  provision  for  the  future  in  the 
way  of  a  depreciation  or  reserve  fund.  While  some  of  the 
larger  companies  paying  dividends  seem  to  be  commencing  to 
create  such  a  fund,  there  seems  to  be  no  real  recognition  of  its 
importance  even  among  these,  as  the  amount  varies  greatly, 
and  in  few  cases  bears  any  apparent  relation  to  the  invest- 
ments. On  the  other  hand,  the  deterioration  of  street  railway 
plants  is  alarmingly  rapid,  while  most  of  the  central  stations 
are  handicapped  by  the  possession  of  inferior  machinery  that 
will  soon  have  to  be  replaced  if  they  are  to  be  kept  in  operation. 
One  may  feel  safe  in  predicting  that  before  many  years  most  of 
our  electric  supply  and  railway  plants  will  pass  into  other 
hands  through  bankruptcy  or  other  liquidation  proceedings. 
They  will  then  be  renovated  and  placed  on  a  paying  basis, 
for  in  almost  every  instance  at  present  the  absence  of  returns 
can  be  traced  to  overcapitalisation  and  uneconomical  equipment 


and  management,  or  to  these  several  causes  jointly.  Even  now 
the  situation  has  been  grasped  by  some  capitalists,  who  are 
sharply  on  the  look-out  for  this  class  of  investment,  and  many 
plants  have  already  passed  into  their  hands  and  been  profitably 
reorganised. 

Steam  v.  Electric  Railways. — In  several  parts  of  the  States 
the  Courts  have  been  laying  down  the  principle  that  electric 
railways  cannot  extend  their  lines  beyond  urban  limits  without 
coming  under  the  limitations  prescribed  for  steam  railways. 
Tho  important  consequences  of  this  principle  are  that  inter- 
urban  roads  cannot  enjoy  franchises  of  highways,  but  must 
purchase  their  right  of  way,  and  that  they  are  bound  by  the 
same  restrictions  as  steam  railways  with  respect  to  paralleling 
existing  lines  of  the  latter. 


PARIS  NOTES. 

(from  our  own  cohhespondent.) 

Paris,  April  22,  189-5. 
Exhibition  of  the  Society  de  Physique. —  The  annual  exhi- 
bition of  the  Societe  de  Physique  took  place  on  Tuesday  and 
Wednesday,  April  16th  and  17th,  in  the  buildings  of  the  Societe 
d'Encouragement.  Amongst  other  novelties,  I  may  mention  a 
2-ampere  arc  lamp  on  the  Cance-Brianne  system,  which  may  be 
expected  to  have  an  extensive  use  in  the  near  future  in  compe- 
tition with  the  "  Auer  "  lamp.  M.  J.  Carpentier  exhibited  a 
standard  electrometer,  constructed  according  to  instructions 
given  by  MM.  Abraham  and  J.  Lemoine,  and  designed  for  very 
high  potentials  ;  a  galvanometer  of  very  high  sensitiveness, 
somewhat  on  the  lines  of  the  Thomson  galvanometer  of  Mr. 
Weis's  invention  ;  mangauin  resistances  of  Ol  ohm  carrying 
100  amperes ;  a  new  portable  wattmeter  intended  for  the 
testing  of  meters  ;  also  a  fine  set  of  enlarged  views  of  the  Mont 
Blanc  panorama,  taken  with  M.  Carpentier's  "  photojumelle." 
M.  V.  Chabaud  showed  platinum  tubes  welded  directly  to  glass, 
put  out  of  shape  or  torn  by  pressure,  but  with  the  welding 
still  firm.  M.  Digeon  exhibited  a  "hysterisimeter"  of  M.  Marcel 
Deprez  based  on  the  torque  brought  about  by  the  attraction  of 
the  sheet-iron  discs  by  turning  electro- magnets  rapidly. 
MM.  Gaifle  et  Cie.  installed  a  high-frequency  plant  intended  fi  r 
electro-medical  purposes  ;  this  plant  was  composed  of  a  small 
gas  motor  of  i  up.,  and  a  small  dynamo  mounted  on  an  elastic 
platform,  charging  a  storage  battery  actuating  a  Rhumkorff 
coil,  the  currents  of  which  were  transformed  in  high-frequency 
currents  by  means  of  a  condenser  and  a  solenoid.  All  these 
instruments  were  constructed  according  to  instructions  of  MM. 
D'Arsonval  and  Abdank-Abakanowicz.  M.  Janet  showed  his 
method  of  alternating-current  electro-chemical  inscription,  ani 
MM.  Sautter,  Harle  et  Cie  exhibited  the  "  lumen  meter"  of  M. 
Andre  Blondel.  On  Friday  the  members  of  the  Societede  Physiqi  e 
were  invited  to  visit  the  works  of  MM.  Weyher  et  Richemond, 
owners  in  France  of  the  Brown-Boveri  patents,  and  were  shown 
the  conditions  of  working  of  two-phase  and  three-phase  dynamo3 
established  in  their  factory. 


CORRESPONDENCE. 


ENGINE  GOVERNING. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Your  issue  of  this  week  contained  an  article  by  Mr.  G. 
Addenbrooke  on  the  subject  of  the  governing  of  steam  engines 
when  driving  dynamos.  Therein  he  advocates  the  regulation 
of  the  voltage  of  a  compound  dynamo  by  the  governor  of  the 
engine  instead  of  by  a  resistance  in  the  shunt.  This  arrange- 
ment may  be  very  good  for  a  single  unit  of  plant,  as  a  volt- 
meter connected  across  tho  dynamo  terminals  would  enable 
the  engine  attendant  to  adjust  tl c :  as  required. 

With  two  or  more  units  running  in  parallel,  how  over,  I 
would  ask  how  he  proposes  to  deal  witli  tin  regulation.  In 
such  a  case  how  is  the  engine  attendant  to  know  how  the  load  is 
divided,  and  which  engine  governor  requires  adjusting  ?  Surely 
the  switchboard  attendant  is  the  proper  person  to  regulate  the 
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woltage.    A  glance  at  the  ammeters  in  circuit  with  the  dynamos 

would  show  how  the  load   is  divided,  and   with  the  shunt 
i  lose  at   hand  both  current  and   voltage  can   be 
varied  to  suit  requirements. — Yours,  &c, 

W.  C.  Goodi  ii.u.,  Resident  Engineer. 
Electrical  Department,  Midland  Railway,  Leicester  Station 
April  13,  is! I.-,. 


TO    THE    EDITOR    OF    THE    ELECTRICIAN". 

Sib:  1  am  obliged  by  the  proof  of  Mr.  Goodchild's  letter 
anent  my  last  article.  If  Mr.  Goodchild  had  read  my 
article  carefully  and  particularly,  and  the  two  former  ones, 
I  think  he  would  not  have  been  under  the  necessity  of 
taking  up  your  space.  In  the  first  place,  I  did  not  advocate 
the  running  of  compound  dynamos  in  parallel ;  I  merely  spoke 
of  a  compound  dynamo  in  one  instance,  as  it  happened  to  be 
coupled  to  the  engine  on  which  the  governing  experiments 
were  tried. 

Tlie  remainder  of  his  letter  seems  to  me  a  good  argument 
for  the  system  I  was  advocating  where  dynamos  are  running 
in  parallel.  He  says  :  "  How  is  the  engine-driver  to  know- 
how  the  load  is  divided  ?"  This,  I  know,  is  the  state  of  things 
at  present  in  most  places  ;  but  1  would  ask  Mr.  Goodchild 
How  is  an  engine-driver  to  drive  engines  to  the  best  advantage 
if  he  does  not  know  what  work  they  are  doing  ? 

In  my  case  the  dynamo  ammeters  and  voltmeters  would  be 
Situated  near  the  engine  driving  each,  and  under  observation 
of  the  driver,  who  would  then  know  exactly  what  he  was 
.doing.  He  would  also  know  the  extra  voltage  required  as  the 
oad  increased,  and  therefore  could  keep  his  engines  properly 
loaded,  and  adjust  them  as  required  to  the  best  advantage 
_  The  duty  of  the  switchboard  attendant  is  to  look  after  the 
circuits  in  a  central  station,  and  he  should  not  have  his 
attention  divided  by  having  to  superintend  running  engines 
also,  a  duty  for  which  he  is  often  unfitted. 

He  will  have  a  main  voltmeter  and  ammeter  on  the  omnibus 
oars,  so  that  he  can  judge  the  state  of  matters,  and  he  can 
of  course,  signal  to  the  driver.  With  this  arrangement  the 
use  of  resistances  can  be  almost  dispensed  with.— Yours,  &c, 

,,,  ,      ,  ,  G.  L.  Addexbrooke. 

W  olverhampton,  April  23,  1895. 


LEGAL   INTELLIGENCE. 

Oppenheimer  v.  Kelly  (Wright  and  Claughton  interpleading!. 

la   the  City  of   Loudon  Court  on  Tuesday,  before  Mr.   Commissioner 

ried   »'    which    the   plaintiff  (of  the   Into "a         'l 

Electnc  Company    had  obtained  judgment  for  an  amount  aS The 

defendant  (receiver  of  the  debenture-holders  in  Poole  and  White,  1  m    e  1   • 

but    when  execution  was  levied  the  goods  were  claimed  by   WriX  and 

''""i'1";"  ;""'  "',"-•  P,s    th"  defendant's  successor  as  receiver  tor  deben 

"  'I--'  was  now  tried.     Plaintiff" counsel  sa  id the 

inst   Kelly  as  the  receiver  of  PoTan PwMe 

•'"    ;"    ■      <  ■■;'-  apparently  a  personal    udgment.     The  claimants  were 

',"'    '  dersunder  a  deed  by  which  Poole  and  WMte 

'  :l"-'"   Property  to  them.     Subsequently  there  were 

h'esZfddS 

ide  against  Poole  and 

™«  appointed.     In  Januan  o    thi    rear 

i    theii  iver,  andhlente  .  I     ,' 

'  •  ying  on  the  burfne^ 

11    '•>>  the  plaintiff.     They  propos^T  take" 

to  the  Co,,,/,a„v.  or  which   did     ,,!,„  . .,,       . 

editors  said  they  did  not   propose  to  lake  ,,,,' 

i  wa    not  included  „, 

di  puted 

m  theevidence 


TRADE  NOTES  AND  NOTICES. 

[Notwnfor  insertion  under  the  above  heading  mud  reach  the  Office 

r.  '"'.'■   " ."-'/-'    Wwrsdm,  , Jng.     New  Catalogs, 

Jfrvx  Lists,  and  smular  matter  shoidd  be  sent  early  in  the  week.) 

NOW   READY, 

SPECIAL    NOTICE.— The    1895   (thirteenth)    edition    of  "the 

NcfwCTRREADYN''lE„LE^rCAI;  TR„ADES'  ™*™™  AhI ■  Ha^DBOO™ 
NOW  READY.  In  addition  to  the  old  well-known  features  of  the  book, 
which  are  brought  up  to  date,  a  quantity  of  new  and   useful  matter 

E,apSct^,adp  3  lenderhlS  the  b°°k  more  than  e™  indispen  Ible^o  the 
Electrical    Engineering,  and  Allied  Trades.     Although  about  100  pages 

^«d  tVf°  ^  L°0k'  n°  ad<Uti0n  is  made  t0  »">  Price  whfchg! 
7s.  6d.,  post  free  8s.  3d.,  abroad  9s. 

NEW  BOOKS  AND  EDITIONS. 

The  following  New  Books  and  Editions  of  "  The  Electrician"  Serifs  «»> 
be  obtained  of  the  Booksellers  or  direct  from  the  PubhshinTofflces- 

Laboratory  Notes  and  FoRMS.-With  the  above  title,  we  have  readv 
a  set  of  40  Elementary  and  Advanced  Exercises  for  u  e  in  Eleetrical 
Engineering  classes  These  have  been  prepared  by  Dr.  J.  A  ElemW 
TA  %VlU  brSu  f°V nd  of  Sreat  service  to  Teachers,  Demonstrators  and 
Students.  _  The  object  of  this  series  is  the  saving  of  the  ti.ne  of  he  tekcher 
and  his  assistants,  and  to  serve  as  a  record  of  the  work  done  by  the  student 
A  full  prospectus  can  be  obtained  post  free.  y         student- 

m"Z:LV*o*  pArP«  an"d  Elec™°  Lighting, »  by  Pro{  j  A  rJemi 
f!hlftii    f     *■   ■     ,  ®,V  1S  now  ready-     The   book  is  handsomely   bound 

St^iI;,ARt<;E"SH!ET.TiELE1>-givins  ful1  Parti°nlar8  of  the  Electricity  Supply 
board  with  cl!?J iT  6  Kln^ln'  ^"^  be  euPPlied  mounted  on  stout 
board,  with  cord  for  hanging.  Price:  Varnished,  as.  6d. ;  Unvarnished  3s 
-each  past  free.  A  Map  showing  positions  of  Supply  Stations  throughout: 
the  country  is  mounted  on  the  back  of  the  Table  ai  id  a  Coloured  Man  of 
Metropolitan    Electric    Lighting  Areas   and  a  large  sheet    o"  HeetriStv 

%2Rg2SXS.*°  m°Unted  °D  "™  C01^  the  *™  °f  «SS 
"Electric  Motive  Power."— A  new  work,  by  Mr.  Albion  T  Snell 
The™'1,18  Vtl6'  'fS  TVeAdy'  C^™S  the  latest  informat  on  respS 
PurnSes1Cin  w^h?  h"  hCtrlCfr,erfy  *?  minin«  «"*  Se»«al  power  transmission^ 
purposes,  m  which  the  author  has  had  much  experience.  The  book  is  well 
printed,  on  good  paper,  and  contains  some  230  illustrations,  a  large  pro- 

Tel  pLrfre^at^ad'ils  )SPeClaUy  ^  f°r  the  b°°k-     Th°  ^  * 

ofK  W^nrrSy,SlS°^;,^eS-''-A  ^  *"" 
"Electro-Chemistrt."— This  useful  work,  by  Dr.  G.   Gore    is  still  on 

sale,  the  price  being  2s.,  post  free.  '  0n 

"The^Work   of  Hertz. "-By  Dr.   O.  J.  Lodge,  with  many  original 

illustrations,  price  2s.  6d.  net.,  is  now  ready.  original 

"Electrical  Engineering  Formula,"  a  pocket-book  by  W.  Geipel 
and  H  M.  Kilgour,  is  now  ready  ;  price  7s.  6d.,  by  post  7s.  9d.  (abroad 
8s).  A  large  paper  edition  with  wide  margins  can  be  supplied,  price 
Publisher?  (a  13S>  6d-  '■     ProsPectus  on  application  to  the 

"Drum  Armatures  and  Commutators."— By  Mr.  F.  Marten  Weymouth 
is  also  ready  ;  price  7s.  6d.  (abroad  8s.).     Prospectus  on  application 

ten  bvMWMwT  pAMP  ™D  ITS  M-™™*C™E. "-This  book,  writ- 
ten  by  Mr.  Gilbert  S  Ram,  is  now  ready ;  price  7s.  Gd.  (abroad  Ss  ). 
Prospectus  on  application.  v  ''• 

" Practical  Notes  for  Electricat,  Students."— By  Messrs  V  F 
Kennelly  and  H.  D.  Wilkinson,  price  6s.  6d.,  post  free 


BOOKS   RECEIVED. 

byF   n"'\v(M,"";il"M,',",i"r"f  F1*0^1  ' Edited 

°y*-u:  "V         (London  i   E.  and  P.  \    Spon.     Price, 

,.  „   r  !  Selection,       Bj    I;,  -inald 

Bolton'    London:   M  ind  Ca    lv       i;ii| 


"The  Electrician."— A  special  notice  concerning  certain  changes 
in  the  price  &  of  this  journal  (commencing  with  the  new  volume 
on  May  3rd)  will  be  found  on  page  790. 

Tenders   Invited.— The  Corporation    of    Londonderry    invite 
tenders    for   the    supply   of   electric  light   carbons    for  one   year 
from  dune    1st   next.     Tenders  must   be  sent  in    to    Mr     R     N 
Chambers,   Town  Clerk,   The  Guildhall,    Londonderry,   not  later 
than  May  1st.  J 

The  Brighton  Corporation  invite  tenders  for  the  supply 

and  erection  of  boilers  at  the  Corporal, en  Electricity  Works 
Worth-road.  Specifications  and  particulars  may  be  obtained  at  the 
othceof  the  town  clerk,  Mr.  F.J.  Tillstone,  and  tenders,  addressed 
to  him,  must  be  in  by  May  13th.  Our  advertisement  columns 
emitiun  further  details. 

— ■ The  Brighton  Corporation  also  invito  tenders  for  the 

supply  of  india-rubber li  id  m  red  armoured  cables.  SpecficationB 
may  be  obtained  of  Mr.  F.  J.  Tillstone,  town  clerk,  and  tenders 
addressed  to  him  at  the  Town  Hall,  must  be  in  bj  May  i;;th. 
Some  further  particulars  appear  in  our  advertisement  oolumas. 

— The   Brighton  Corporation   also   invite  tenders  for  the 

supplj  and  erection  of  arc  lamps,  Bwitohos,  Ac.     Spe »tions  and 

particulars  may  be  obtained  oi  the  town  clerk,  Mr.  I".  J.  Tillstone 
and  tenders,  addressed  to  him,  must  be  in  bj  Maj  27th.  Some 
further  particulars  will  be  found  in  our  advertisement  columns. 

~ — The  Directors  of  the  Brighton   and    Rottingdean  Sea 

View  Eleotno  Tramroad  Company  invite  tenders  for  the  supply 
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and  maintenance  of  accumulators,  full  particulars  of  which  can  bo 
obtained  on  application  to  Mr.  Magnus  Yolk,  Madeira-road, 
Brighton.  Some  further  information  is  given  in  our  advertisement 
pages. 

The     Portsmouth     Corporation    invite     tenders     for 

wiring  the  Corporation  stables  and  the  fire  brigade  station, 
Landport.  Tenders,  addressed  to  Mr.  Alex.  Hollard,  town  clerk, 
must  be  in  by  the  29th  inst. 

The  Vestry  of  Shoreditch  (London,E.C.)  invite  tenders 

for  the  erection  of  a  dust  destructor,  furnaces,  boilers,  &c,  capable 
of  dealing  with  20,000  tons  of  refuse  per  annum,  and  of  producing 
the  quantity  of  steam  specified  in  the  conditions  required  for 
electric  lighting  and  other  purposes.  Specification  and  sketch- 
plan  and  other  information  can  be  obtained  from  Messrs.  Kincaid, 
Waller  and  Manville,  the  engineers  to  the  Vestry,  29,  Great 
George-street,  Westminster,  S.W.,  and  tenders  must  be  sent  in  to 
Mr.  H.  Mansfield  Robinson,  solicitor  and  Vestry  clerk,  by  4  p.m. 
on  Monday,  May  20th.  Some  further  particulars  as  to  the  con- 
ditions of  the  contract,  &c,  will  be  found  in  our  advertisement 
columns. 

The  Great  Indian  Peninsula  Railway  Company  invite 

tenders  for  telegraph  wire,  brass  sheets,  and  other  stores.  Tenders, 
addressed  to  the  secretary,  Mr.  F.  L.  Soare,  48,  Copthall-avenue, 
London,  E.C.,  must  be  in  by  May  2nd. 

Sale  by  Auction. — Particulars  are  given  in  our  advertisement 
columns  of  the  sale,  under  an  order  of  the  High  Court,  of  the 
business  of  electrical  engineers  carried  on  at  the  Borough  Mills, 
Bradford,  under  the  style  of  Andrews  and  Preece  (Limited), 
together  with  the  plant,  machinery,  tools,  stock-in-trade,  patent 
rights  &c.  Particulars,  conditions  of  sale,  &c,  may  be  obtained 
of  Mr!  James  Duff,  the  Receiver,  2,  Mann's-court,  Kirkgate,  Brad- 
ford •  of  Messrs.  Walker  and  Rowe,  solicitors,  8,  Bucklersbury, 
London,  E.C. ;  or  Mr.  F.  Walker,  solicitor,  Halifax.  Tenders 
have  to  be  sent  in  to  Mr.  Duff  by  May  22nd. 

Vacant  Appointment. — The  Governors  of  the  South  -  West 
London  Polytechnic,  Manresa-road,  S.W.,  invite  applications  for 
the  appointment  of  Head  Master  of  the  department  of  Mechanical 
Engineering,  at  a  salary  of  £250  per  annum.  Some  further 
information  is  given  in  our  advertisement  columns,  and  applications 
must  be  made  not  later  than  Monday  the  29th  inst. 

The  Vestry  of  St.  John,  Hampstead,  are  prepared  to 

receive  applications  for  the  post  of  electrical  engineer  for  their 
central  electricity  station.  Applications  must  be  sent  in  by 
May  2nd.  Some  further  particulars  are  given  in  our  advertise- 
ment columns. 

Dividend.— A  supplementary  dividend  of  2s.  8|d.  in  the  £,  in 
the  bankruptcy  of  Moses  Hunim,  electrician,  of  8,  Westbourne- 
road,  Forest  Hill,  S.E.,  is  now  payable  at  the  office  of  the  Official 
Beceiver,  24,  Railway-approach,  London,  S.E. 

Removal  —Messrs.  Calender's  Bitumen  Telegraph  and  Water- 
proof Company  (Limited)  notify  that  owing  to  the  great  increase 
ui  their  business  it  has  been  found  necessary  to  remove  to  larger 
premises,  and  the  Company's  offices  are  now  situated  at  90,  Cannon- 
street  London,  E.C,  close  to  the  South-Eastern  and  Metropolitan 
Railway  stations.  Mr.  Theodor  Petersen  has  been  appointed 
Assistant  Manager  to  Mr.  T.  O.  Callender,  and  Mr.  W.  Douglas 
Reid  who  for  10  years  past  has  been  connected  with  the  Company 
and  its  outside  works,  has  been  appointed  Resident  Engineer  for 
the  home  district.  Mr.  F.  A.  Pocklington  has  charge  of  the  Liver- 
pool district,  with  offices  at  Oldham-place,  Renshaw-street, 
Liverpool  ;  Mr.  George  Barnard  has  charge  of  the  South  Midlands 
and  West  of  England  district,  with  offices  at  58,  Water-street, 
Birmingham  ;  Mr.  Burton  takes  the  North  Midland  district,  with 
offices  at  Lichfield-street,  Wolverhampton,  and  Talbot-Btreet,  :Not- 
tin<diam  ■  and  Mr.  W.  Moir  has  charge  of  the  Scotch  busmess,  with 
offices  at  28,  Charlotte-street,  Ayr,  N.B.  The_  Company's  London 
telephone  number  has  been  changed  from  4,48i>  to  15,133. 

Bankruptcy.— Mr.  Frederick  Gittins,  of  Liverpool,  has  been 
appointed  trustee  in  the  estate  of  Edward  J.  Bayly  electrical 
engineer,  2,  Selbome-street,  Liverpool,  who  was  recently  adjudi- 
cated a  bankrupt. 

The  estate  of  John  Scott,  sole  partner  in  the  firm  of 

D  and  G  Graham,  electrical  engineers,  of  140,  Douglas-street 
Glasgow,  has  been  sequestrated.  The  election  of  trustee  and 
commissioners  will  take  place  at  the  Faculty  Hall,  Glasgow,  on 
May  2nd,  at  12.  The  agent  is  Mr.  J.  Law  Crawford,  WS., 
Glasgow. 

Liquidation.— Notice  is  given  that  Mr.  George  Stapylton  Barnes 
has  been  appointed  Official  Receiver  in  the  winding-up  of  Martiny 
(Limited).  The  first  meeting  of  creditors  will  be  held  at  33,  Carey- 
street,  Lincoln's  Inn,  London,  W.C.,  on  May  1st,  at  11  o  clock, 
and  of  contributories  at  12  o'clock. 

The  creditors   and  shareholders    of    the    Ford-Lloyd 

Manufacturing  Company  met  on  Wednesday  at  33,  Carey-street, 


W.C.,  when  Mr.  G.  S.  Barnes,  Official  Receiver,  stated  that  the 
failure  of  the  Company  (which  was  established  in  June,  1893,  with 
the  sole  right  to  dispose  of  the  invention  known  as  the  E.S.  Dry 
Battery)  was  attributed  to  the  want  of  sufficient  capital  to  work  the 
business.  The  accounts  filed  show  unsecured  debts  £977,  liabilities 
on  bills  discounted  £927,  loans  on  debentures  £3,000,  preferential 
claims  £120.  The  assets,  valued  at  £1,031,  were  fully  charged  to 
secure  the  loans  on  debentures.  The  case  has  been  left  in  the 
hands  of  the  Official  Receiver. 

Easton,  Anderson  and  Goolden  (Limited).— This  Company 
have  opened  branch  offices  at  Bank-buildings,  St.  Mary-street, 
Cardiff,  for  the  purpose  of  bringing  their  electric  mining  machinery 
and  other  manufactures  into  more  extended  use  in  South  Wales. 
This  branch  will  be  for  some  time  under  the  superintendence  of 
Mr.  Llewellyn  B.  Atkinson,  one  of  the  Directors  of  the  Company, 
who  will  reside  at  Cardiff  to  take  charge  of  the  Company's  opera- 
tions in  South  Wales.  The  firm's  new  shops  at  Erith  (to  which 
the  plant,  &c,  from  their  dynamo  factory  at  Woodfield  Works  has 
been  removed)  are  now  in  full  operation,  and  a  number  of 
important  electrical  and  other  contracts  are  in  progress. 

Catalogue.—  The  Electrical  Engineering  Company,  of  Minnea- 
polis, U.S.A.,  have  sent  us  a  copy  of  their  Catalogue,  No.  3. 
Accustomed  as  we  are  to  big  things  in  the  catalogue  way  from 
America,  the  book  under  review  heads  the  list.  Including  the 
index,  nearly  300  large  octavo  pages  are  filled  with  illustrations, 
prices  and  particulars  of  an  infinite  variety  of  apparatus,  instru. 
ments  and  accessories  for  electric  light  and  power  work.  Many 
of  the  illustrations  are  familiar  in  these  combination  catalogues. 


Aberdeen.— The  municipal  buildings  are  now  lighted  throughout 
by  electricity,  more  than  200  lamps,  arc  and  incandescent,  being 
employed.  The  light,  so  far,  has  given  great  satisfaction,  and  in 
the  famous  Town  Hall  the  portraits  show  to  great  advantage.  The 
fittings  in  polished  and  lacquered  brass  are  of  special  design. 

African  Telegraphs.— The  telegraph  line  along  the  course  of 
the  Beira  railway,  which  has  been  completed  to  Salisbury,  is  to  be 
continued  to  Umtali.  The  Mozambique  Company  have  a  telegraph 
line  in  course  of  construction  from  the  coast  to  the  Beira  Railway 
Company's  terminus,  Fontesville.  This  line  is  continued  by  the 
Beira  Company  to  Chimoi,  and  when  these  lines  are  finished 
telegraphic  communication  by  the  east  coast  will  be  completed 
throughout  the  Mozambique  Company's  territory. 

Aluminium.— An  English  company  is,  it  is  reported,  establish- 
ing works  near  Odde,  in  Western  Norway,  for  the  production  of 
aluminium. 

Assault  and  Alleged  Slander.— Owing  to  the  unfortunate 
dispute  between  officials  of  the  Bury  (Lanes.)  Corporation  and  Mr. 
Wynne  the  Corporation's  late  electrical  engineer,  an  action  was 
brought  for  slander  and  assault  by  Mr.  Wynne  and  heard  before 
Mr.  Justice  Hawkins  this  week  at  Bury.  It  will  be  remembered 
that  Mr.  Wynne  was  summarily  dismissed  from  the  Corporation  s 
service  but  was  successful  in  an  action  for  wrongful  dismissal,  in 
which  action  the  counsel  for  the  Corporation  stated  that  no  reflec- 
tion whatever  was  meant  upon  Mr.  Wynne's  competency  or 
character.  The  present  action  was  the  outcome  of  an  assault, 
which  consisted  in  the  summary  ejection  of  the  plaintiff  from  the 
Corporation  premises,  and  after  a  lengthy  hearing,  the  jury,  after 
an  hour's  deliberation,  found  for  the  defendants  on  the  counts  for 
slander  and  malicious  c  jnspiracy,  but  with  respect  to  the  assault 
by  the  Town  Clerk,  found  for  the  plaintiff  with  40s.  damages.  His 
lordship  gave  judgment  for  the  defendants. 

Ayr.— It  is  stated  that  several  gentlemen  well-known  in  Ayr  and 
district  have  under  consideration  a  proposal  for  the  construction  of 
an  electric  tramway  from  Prestwick  and  Ayr  to  Burns' Cottage  and 
Monument. 

Ballaarat  (Victoria).— This  enterprising  town  is  now  supplied 
with  the  electric  light  by  the  Ballaarat  Electric  Supply  Company 
There  are  already  erected  about  50  powerful  arcs  and  some  oOO 
incandescents  for  the  lighting  of  business  premises.  The  work  has 
been  carried  out  under  the  superintendence  of  Mr.  J.  A.  Dawson, 
electrical  engineer  to  the  School  of  Mines,  on  behalf  of  the  electric 
lighting  company,  and  Mr.  H.  Harrison  has  acted  in  the  matter  on 
behalf  of  the  Crompton  Electric  Supply  Company  of  Australia.  It 
is  already  under  consideration  to  materially  augment  the  plant,  the 
light  having  proved  very  popular. 

Baih.— With  regard  to  the  decision  of  the  Urban  Sanitary 
Authority  to  proceed  with  their  application  for  an  electric  lighting 
Provisional  Order,  which  was  referred  to  in  our  last  issue,  it  has 
further  been  decided  that  the  Electric  Light  Committee  be 
empowered  to  take  every  step  necessary  to  obtain  an  Order,  includ- 
ing if  considered  advisable,  the  sending  of  a  deputation  to  London  to 
place  the  matter  fully  before  the  Board  of  Trade  In  reply  to  an 
objection  by  Mr.  Tonkin,  that  the  Board  of  Trade  were  evidently 
under  the  impression  that  the  Corporation  wished  to  have  the  local 
electric  lighting  company  completely  at  their  mercy,  Mr.  Hadway 
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stated  that  in  their  license  the  company  had  the  right  to  go  to 
arbitration. 

Bordeaux  Exhibition. — It  is  now  officially  announced  that  the 
Bordeaux  International  Exhibition  will  be  opened  on  May  4th,  and 
intending  exhibitors  are  reminded  that  if  their  exhibits  are  not 
received  in  due  time  the  Exhibition  authorities  will  consider  them- 
selves at  liberty  to  otherwise  dispose  of  the  space  allotted. 

Bedford.— The  question  of  the  lighting  of  the  Shire  Hall  by 
electricity  has  been  discussed  by  the  Bedfordshire  Police  Authority, 
but,  owing  to  the  cost  of  wiring  and  fittings  (£79.  3s.  3d.),  the 
matter  has  been  postponed  for  12  months. 

Brighton. — The  Electric  Lighting  Committee  recommend  the 
Corporation  to  contribute  a  sum  of  £250  per  annum  from  the 
electricity  works  account  as  a  contribution  towards  the  expenses  of 
the  rate  collection.  The  Corporation  has  approved  the  recom- 
mendation. 

Church  Lighting. — The  parish  church  of  St.  Edward's,  Cam- 
bridge, is  to  be  lighted  electrically. 

Commission  of  Sewers  (London,  E.C.). — At  the  meeting  of  the 
Commissioners  on  Tuesday,  the  Clerk  read  a  letter  from  the 
Comptroller  (Mr.  Brand)  asking  that  Mr.  Voysey  (the  electric  light 
inspector)  should  be  allowed  to  act  as  consulting  electrical  engineer 
to  the  Corporation  at  a  nominal  sum  ;  but  the  consideration  of  the 
matter  was  postponed. 

Cricket. — The  "Westminster  Electric  Cricket  Club  send  us  a 
list  of  their  fixtures  for  the  season  1895.  The  club's  grounds  are 
at  Denmark  Hill,  and  several  interesting  matches  have  already  been 
arranged. 

Dewsbury. — The  report  of  the  Lighting  and  Water  Committee 
has  been  presented  to  the  Town  Council,  in  which  gratification  is 
expressed  at  the  increased  consumption  of  electric  current  and 
also  of  gas.  It  has  been  decided  to  instruct  the  electrical  engineer 
to  furnish  the  Lighting  Committee  with  an  estimate  of  the  cost  of 
fitting  up  the  new  municipal  buildings  for  the  electric  light. 

Durban  (South  Africa). — At  a  recent  meeting  of  the  Town 
Council,  the  Finance  Committee  presented  a  report  recommending 
the  issue  of  a  loan  of  £100,000  for  the  purposes  of  lighting  the 
town  by  electricity,  the  construction  of  a  promenade,  &o.  The 
question  is  being  dealt  with  in  committee  of  the  whole  Council, 
and,  as  opinion  is  divided  on  the  electric  lighting  portion  of  the 
scheme,  some  time  may  elapse  before  the  subject  is  finally 
dealt  with. 

Fareham. — It  will  be  remembered  that  the  District  Council 
recently  determined  to  take  counsel's  opinion  as  to  their  legal 
position  with  regard  to  the  purchase  of  the  undertaking  of  the 
Fareham  Electric  Light  Company.  Mr.  A.  M.  Channel],  Q.C.,  and 
Mr.  A.  Glen,  to  whom  the  matter  has  been  referred,  state  in  their 
"  Opinion"  that  there  has  been  a  breach  of  the  agreement  by  the 
District  Council,  as  to  Clause  13,  under  which  the  Local  Board 
agreed  to  use  their  best  endeavours  to  obtain  sanction  from  the 
Local  Government  Board  for  the  transfer  of  the  Company's  under- 
takings, but  that  there  has  been  no  breach  of  the  agreement  so  far 
as  the  actual  purchase  is  concerned,  as  it  was  conditional  upon  the 
approval  and  sanction  of  the  Local  Government  Board  being 
actually  given.  Counsel  are  of  opinion  that  the  Council  may  pro- 
perly defend  an  action,  and  recommend  the  payment  of  a  small  sum 
into  Court  with  a  denial  of  liability.  A  heated  discussion  took 
place  upon  the  subject  at  the  last  meeting  of  the  Council,  and  it 
was  ultimately  decided  to  defend  the  action  brought  against  it 
by  the  Fareham  Company. 

Great  Northern  and  City  Railway. — Before  Mr.  Campion, 
one  of  the  examiners  of  private  Hills,  the  petition  for  an  additional 
provision  in  the  Extension  of  Time  Bill  of  this  Company  was  con- 
sidered on  Tuesday.  The  petition  states  that  the  Great  Northern 
Company  have  decided  to  alter  their  Finsbury-park  station  to 
enable  the  trains  of  the  City  line  to  run  into  that  station  instead  of 
Drayton-park,  as  originally  proposed,  and  as  it  was  desirable  that 

the  same  locomotive  power  should  lie  used,  sanction  was  asked  to 
use  steam  as  the  motive  power  on  the  City  line,  in  addition  to  or 
oi  iili  .t  itution  .,f  electricity  as  at  present  authorised.  The  Metro 
politan  Railway  Company  objected  that  the  Standing  Orders  had 
not  been  complied  with,  as  the  notices  for  the  Bill  did  not  include 
the  substitution  of  steam  as  one  of  its  objects,  and  the  Examiner 

upheld  this  i tention.     The  question  has  now  to  be  dealt  with  by 

the  Standing  '  Irders  <  lommittee. 

II  oii'Mi  \i>  (LONDON,  N.W.).  -The  Vestry  have  received  a 
letter  from  the  London  and  Ilampstcail  Battery  Company  sug- 
i  li.it  a  scheme  for  the  mutual  advantage  of  the  Vestry  and 
the  Company  might  be  arranged,  bywhiob  the  latter  would  transfer 
to  the  Vest  ry  the  work  now  being  carried  out  by  them  on  the  north 
aide  of  Finchley-road,  the  Vestry  transferring  to  the  Company 
that  portion  of  their  Provisional  Order  covering  tho  southern 
portion  of  the  road.  The  matter  is  receiving  the  atb  nti  >n  of  the 
Lighting  Commit  tee. 


II  miii  ii>  (YOBKS.). — At  a  recent  meeting  of  electors  of  Hay- 
field  to  consider  the  question  of  adopting  the  Lighting  and  Watching 
Act,  Mr.  Slack,  Chairman  of  the  Parish  Council,  who  presided, 
said  that  tho  Council  had  not  as  yet  decided  whether  to  light  the 
village  with  gas  or  electricity,  but  a  committee  was  investigating 
the  matter.  It  was  unanimously  decided  to  adopt  the  Act,  and  to 
call  for  £120  to  meet  expenses. 

Holborn  Restaurant. — We  have  received  a  copy  of  a  tastefully 
illustrated  brochure  describing  the  ins  and  outs  of  the  Holborn 
Restaurant,  London,  W.C.  There  is  an  effective  full-page  illustra 
tion  of  the  dynamo  room,  and  it  looks  as  though  there  is  electric 
power  enough  to  cook  plenty  of  "viands,"  as  well  as  to  flood  the 
spacious  halls  with  light. 

Indian  Directory  — The  useful  Directory  published  by  the  pro- 
prietors of  the  Indian  Textile  Journal  is  now  ready,  and  in 
addition  to  matter  of  interest  to  those  engaged  in  the  textile  manu- 
factures, the  book  contains  a  quantity  of  information  which  will  be 
found  of  more  general  use.  One  article  is  entitled  "  Electrical 
Industry  in  India,"  and  gives  an  all  ,too  brief  account  of  the 
electrical  work  going  on  in  our  great  dependency.  A  map  supple 
ment  shows  those  points  in  the  country  where  engineering  and 
metal  works  are  established,  and  a  quantity  of  information  relating 
to  the  Merchandise  Marks  Act,  Boiler  Inspection  Act,  &C,  is 
also  given.  The  published  price,  in  piper  covtrs,  is  7s.,  in  cloth 
covers,  8s. 

Kingston,  Jamaica. — It  is  stated  that  the  Gas  Commissioners 
are  about  to  utilise  the  waters  of  Constant  Spring,  situate  six 
miles  from  the  town,  for  power  purposes  for  an  electric  lighting 
undertaking.  It  is  estimated  that  water  can  be  stored  equivalent 
to  600  h.p.  The  local  tramway  company,  having  decided  to  use 
electricity  for  their  line,  the  scheme  of  the  Gas  Commissioners  is 
likely  to  receive  the  support  of  this  important  customer.  As  usual 
opposition  is  threatened  by  the  local  gas  company  on  the  ground 
that  their  pipes  are  likely  to  suffer  from  leakage,  &c.  Objections 
are  also  probable  from  the  water  compauy.  These  objections 
would,  of  course  (the  .Journal  of  Gas  Lighting  naively  remarks),  be 
removed  by  the  Commissioners  deciding  to  use  gas  as  the  motive 
power. 

Lectures. — Mr.  H.  B.  Ransom's  lecture  at  the  Croydon  County 
Polytechnic  on  "The  Mechanical  Principles  of  Electrical  Engi- 
neering "  last  week  proved  interesting  to  a  large  audience.  It  was 
the  last  lecture  of  a  special  course.  The  mechanical  testing  of 
materials  was  described,  with  views  of  the  testing  machines  used 
at  University  College,  London.  A  number  of  other  interesting 
subjects  were  covered  by  the  lecture. 

Liverpool. — At  the  meeting  of  the  Special  Lighting  Committee 
of  the  City  Council  last  week,  it  was  mentioned  that  Sir  Frederick 
Bramwell  had  been  requested  to  act  as  expert  in  the  joint  interests 
of  the  Company  and  the  Corporation,  and  to  examine  the  accounts 
of  the  Company.  Mr.  Richard  Barrow  (controller  to  the  Corpora- 
tion and  auditor)  [has  also  been  requested  by  the  Committee  to 
verify  the  figures.  Until  these  reporti  have  been  presented  the 
further  negotiations  remain  in  abeyance. 

Llandudno. — The  District  Council  have  received  a  letter  from 
the  Electric  Tramways  Company  notifying  that  notwithstanding 
the  adverse  result  of  the  recent  poll  of  the  ratepayers,  the  Com- 
pany intended  promoting  a  Provisional  Order  for  the  construction 
of  their  works,  but  were  prepared,  in  order  to  obtain  the  consent  of 
the  Council  to  make  certain  modifications.  A  deputation  from  the 
Company  waited  upon  the  Council,  and  explained  the  modifications 
they  were  willing  to  introduce.  With  regard  to  electric  lighting,  the 
Company  proposed  to  supply  the  Council  with  current  at  cost  price. 
It  was  stated  that  tha  promoters  had  already  spent  more  than 
£2,000,  and  were  therefore  not  disp  ised  to  abandon  their  scheme. 
It  was,  however,  ultimately  deeided  that  the  Council  abide  by  the 
decision  of  the  ratepayers,  decline  to  reopen  the  question,  and 
take  all  necessary  stops  to  oppose  the  Company's  scheme. 

Medic  w.  Electrical  Ensti  c\  te  (Li  mi  ced). — Meetings  of  creditors 

and  shareholders  in  this  failure  have  been  held  before  Mr.  C.J 
Stewart,  Official  Receiver,  at  which  the  oft-told  history  of  tho  con- 
cern and  its  predecessor,  the  Medical  Battery  Company  (Limited), 
were  detailed!      After  the  break-up  of   the  old   i  concern,  business 

wis  commenced  in  IS'.U  l.\  the  "new  Company."  Advertisements 
were  inserted  in  various  new-paper,  iip.ni  a  considerable  scale  in 
the  hope  thai  the  public  demand  for  the  medical  and  electrical 
appliances  sold  by  the  company  would  eatlj  increase,  it  appeal- 
ing that  the   former  prosperity   ol    the  Company  was  in  a  large 

measure  due  to  a   system.il    exten  nig.      In  that  hope, 

however,  the  Board  were  disappointed,  as  the  advertisements 
did  not    apparently  produce  sufficient  business  to  pay  expenses. 

This  is   very  satisfactory,  and  is  evidence  that  the  electro  .piaekery 

busirn      is  plaj  ed  out 
Mexico.     On  April   2,   1896,   an  Exhibition  of  Industries  and 

Kino  \rts  is  to  be  opened  in  the  City  ol  \Ie\ieo.  The  buildings 
are  to  cover  an   area   of  about  600  acres   if  the  intentions  of  the 
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promoters  are  carried  out.  A  considerable  space  is  to  be  devoted 
to  electrical  exhibits.  Already  a  journal  is  established  to  put 
before  the  public  the  merits  of  the  Exhibition,  which  appears  to  be 
promoted  from  San  Francisco. 

Morecambe. — At  a  recent  meeting  of  the  District  Council  a  letter 
was  read  from  the  Morecambe  Electric  Light  and  Power  Company 

stating  that  they  were  willing  to  dispose  of  their  undertaking  to  the 
Council  on  certain  conditions.  The  letter  has  been  referred  to  II 
specially  appointed  committee  for  consideration,  and  a  sub-com- 
mittee appointed  to  interview  the  management  of  the  Company  on 
the  matter. 

Newcastle-on-Tyne. — It  is  proposed  to  instal  the  electric  light 
in  the  Town  Hall  at  an  estimated  cost  of  £470. 

Rotiiks.vy. — At  a  special  meeting  last  week  the  Town  Council 
again  referred  back  to  the  committee  who  are  dealing  with  the 
matter  the  question  of  lighting  the  harbour  and  a  portion  of  the 
Esplanade  by  electricity  for  a  supplementary  report.  Complaints 
continue  to  be  made  of  the  very  inferior  quality  of  the  gas  supplied 

for  the  public  lighting. At  a  specialmeetingof  the  Harbour  Trust, 

on  Monday,  a  minute  recommending  that  the  Pier  be  lit  electrically, 
at  an  estimated  cost  of  over  £1,000,  was  remitted  to  a  committee 
for  consideration  and  report.  It  was  stated  that  there  would  be 
some  opposition  to  the  scheme  unless  the  Esplanade  and  other 
parts  of  the  town  were  included.  The  power  is  to  be  obtained 
from  a  30-H.p,  turbine,  the  water  to  be  obtained  from  Lochfad. 
The  annual  coat  of  the  scheme  is  estimated  at  £280,  as  against 
£150,  the  present  charge  for  gas. 

Salford. — The  lighting  of  four  out  of  the  six  new  sheds  at 
Salford  Docks  has  now  been  satisfactorily  completed.  Two  of  the 
sheds  have  been  lighted  by  Messrs.  Bennett  and  Druee,  of  Preston, 
with  200  lights. 

Shanghai. — Some  time  ago  the  municipal  authorities  of  Shanghai 
purchased  the  undertaking  of  the  local  electric  lighting  company, 
which  at  the  time  was  supplying  current  equivalent  to  8  2,000  c.p. 
for  arc  lighting  and  about  2,000  8-c.p.  incandescents.  Some  oppo- 
sition to  the  scheme  was  experienced,  but  a  recent  statement  by 
the  Chairman  of  the  annual  meeting  of  ratepayers  shows  that  the 
municipality  were  justified  in  their  enterprise.  The  success  of  the 
purchase  has  whetted  the  appetites  of  several  of  the  leading  citizens, 
and  an  energetic  effort  is  to  be  made  to  abolish  gas,  regarding  the 
quality  of  which  strenuous  complaints  are  made. 

Stafford. — At  the  monthly  meeting  of  the  Town  Council  on 
Tuesday,  in  moving  the  adoption  of  the  report  of  the  Electric  Light- 
ing Committee,  Mr.  W.  H.  Peach  said  that  the  work  of  laying  the 
electric  light  cables  would  be  started  in  a  few  days,  and  that  orders 
for  the  supply  of  current  were  coming  in  in  a  very  satisfactory 
manner. 

St.  Pa.n'cras  (London,  N.W.). — At  their  meeting  last  week, 
after  dealing  with  the  report  of  the  Electric  Lighting  Committee, 
which  was  referred  to  in  our  last  issue,  the  Vestry  discussed  a 
recommendation  of  the  Committee  as  follows  : — 

"That,  "ii  the  completion  of  the  works  at  present  in  hand  at  King's- 
road  station  and  elsewhere,  the  services  of  the  consulting  engineer  be 
dispensed  with,  and  that  the  Vestry  appoint  a  chief  electrical  engineer, 
competent  to  manage  the  whole  of  the  Vestry's  generating  and  dis- 
tributing stations  and  mains,  and  to  design  and  carry  out  all  extensions  and 
new  work-  ;  and  that  the  -alary  attached  to  the  office  be  £600  per  annum." 
With  regard  to  this  resolution  the  Committee  report  : — 

''In  consequence  of  several  explosions  that  have  taken  place  in  districts 
where  the  Vestry's  electrical  mains  are  laid,  investigations  have  been  made 
!■■  and  as  to  the  best  means  to  be  taken  to  prevent  a  recurrence 

of  them  in  future.  In  the  course  of  the  inquiry  your  Committee  became 
aware  of  serious  difficulties  involved  in  the  dual  responsibility  exercised 
by  Prof.  Robinson,  the  consulting  engineer,  and  Mr.  Baron,  the  chief 
engineer  ;  and  this  method  of  working  having  proved  very  unsatisfactory, 
your  Committee  are  unanimously  of  opinion,  after  much  deliberation,  that 
the  time  has  now  arrived  when  the  best  interests  of  the  Vestry  will  be 
served  by  the  appointment  of  a  chief  electi  ical  engineer." 
Mr.  Purchese,  who  is  Chairman  of  the  Works  Committee,  pointed 
out  that  Prof,  llobinson  had  been  appointed  to  a  position  of  great 
importance  at  the  early  stage  of  the  Vestry's  electric  lighting 
scheme,  and  he  thought  the  Vestry  ought  to  be  provided  with 
information  as  to  the  cause  of  the  friction  between  their  consulting 
and  chief  engineer.  Mr.  Sweet,  Chairman  of  the  Electric  Lighting 
Committee,  said  Prof.  Robinson  had  completed  the  work  for 
which  he  had  been  engaged,  and  the  proposed  appointment  of  an 
engineer  to  take  entire  charge  of  the  electric  light  undertaking 
would  mean  a  greatsaving.  Mr.  Wetenhall  thought  that  injustice 
to  Prof.  Robinson  the  members  ought  to  be  made  acquainted  with 
tin  facts  of  the  case,  as,  in  his  opinion,  there  was  something  hushed 
up.  An  amendment  was  subsequently  moved  that  t  ho  Committee's 
recommendation  bo  referred  back,  but  this  amendment  was  lost. 
An  amendment,  moved  by  .Mr.  Boden,  that  the  earlier  porn. mi  of 
ilution  should  be  omitted,  and  thai  u  should  commence 
from  the  words  "that  the  Vestry  appoint,"  Ac.,  was  approved, 
and  afterwards  passed  as  a  substantive  motion 


WIMBLEDON. — The  District  Council  have  decided  to  accept  the 
offer  of  Mr.  A.  II.  Preece  to  report  on  the  best  means  and 
cost  of  lighting  the  streets  of  Wimbledon  electrically  for  a  fee  of 
£50.     Mr.  Preeco  is  to  be  asked  to  submit  alternative  schemes. 

Worcester.— Mr.  F.  H.  Tulloch,  Local  Government  Board 
Inspector,  held  an  inquiry  last  week  at  Worcester  into  the  applies 
tion  of  the  City  Council  for  sanction  to  borrow  £20,230  for  electric 
lighting  purposes.  It  '.wis  stated  that  sanction  had  already  been 
obtained  by  the  Council  to  borrow  £41,000,  and  the  present  loan 
was  required  for  additional  work  ami  extras,  particulars  of  which 
were  given  by  the  City  Surveyor.     There  was  no  opposition. 


PATENT  RECORD. 


A  record  of  Applications  for  Patents  and  Patent  Specifications  Published 
is  compiled  for  this  journal  by  Mr.  J.  C.  Chapman,  Pel.  Cluirtcred  Inst. 
Patent  Agents,  of  10,  Chancery-lane,  W.  C. ,  from  whom  any  information  on 
the  subject  may  be  obtained. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  Specifications  of  Applications  for  Patents  are  not  open  to 
public  inspection  until  after  the  acceptance  of  the  complete  specification. 
The  names  within  parentheses  are  those  of  communicators  of  inventions,  or 
where  complete  specification  accompanies  application  an  asterisk  is  suffixed. 

March  27,  1895. 

6.318.  A.  G.  Waterhouse.     London.     New  and  useful  improvements  in 

the  method  of  transmitting  electric  currents  to  electric  railway 
cars. 

6.319.  A.  (!.  Waterhouse.     London.     Xew  and  useful  improvements  in 

electric-current   meters. 

6.320.  A.  G.  Waterhouse.     London.     New  ami  useful  improvements  in 

thermostat  and  electric  switches  or  circuit  brakes. 
6,351.  W.  M.  Mordey,  and  s.  P.  Thompson.     London.     Improvements  in 
dynamo-electric  machines. 

March  28,  1895. 

6.390.  J.  Peel.     London.     Improvements  in  the  method  of  and  m  appa- 

ratus for  electrically  lighting  miners'  safety  lamps. 

6.391.  A.  Ballance  and  C.  E.  A.  Fitz-Maurice.   London.    Improvements 

in  the  method  of  and  apparatus  for  switching  on  and  off  electric 

currents  for  electric  lighting  and  other  suitable  purposes. 
6,40?.  J.  A.  Kingdon.     London.     Improvements  and  connected  with  the 

means  of  protecting  electric  c luctors. 

6,416.  F.  W.  Ball  and  J.  H.  Winter.    London.    Improvements  in  ceiling 

roses  for  electric  light  fittings.' 
6,430.  J.  K.  Cummincs  and  W.  C.  Vawkey,     London.     Imprrvements  in 

conduits  for  electrical  condui  tors. 

March  29,  1895. 

6,455.  W.  Thompson  (Baron  Kelvin  .  Glasgow.  Improvements  in  appa- 
ratus for  indicating  and  recording  electric  supply. 

6,473.  G.  Hermet.  Loudon.  An  improved  composition  applicable  as  a 
substitute  for  natural  cork  and  for  other  purposes,  such  as  an 
electrical  insulating  material. 

6,494.  E.  Pi  i  lis  and  M.  FUCHS.  London.  Improvements  in  and  con- 
nected with  eleetiir  alarm-clocks  or  alarm  systems. 

6,509.  R.  Greville  Williams.  London.  Improvements  in  apparatus  foi 
electrically  effecting  the  reproduction  at  a  distance  of  graphic 
matter  or  designs  matter,  printed,  stencilled,  photographed,  or 
ni  herwise  produced. 

March  30,  1895. 

1,536.  J.  T.  Nun  tit.  London.  Improvements  in  apparatus  for  produoing 
electrical  effects  on  the  stage. 

6.545.  G.  Davenport.     London.     An   improved  electric    arc  lamp  for 

optical  lanterns  and  other  purposes. 

6.546.  S.  P.  William  Mod,     Improved  application  of  tele- 

graph and  telephone  circuits. 
6,557.  S.V.Evans.     Manchester.     Iuayroved appai 

working  of  electric  or  lime  light  fur  theatrical  pur] 
6,565.  H.  Tee.     Londi  nnected  with  the  electrolytic 

production  of  all  di    ind  chloride  from  Bodium  chloride  solution 

and  othi 
6,575.  A.  W.  Bi  charging 

portable  elect  rical  ace lat 

6,586,  A.  Pricei.     Birkenhead.     Elei  ins. 

April  1,  1895. 
6,682,  A.  .1.  Howard,    Taunton.    Improved  Mechanism  for  feeding  tin 
carbons  in  in  i  lei  1 1 1     n  'amp. 

R.  J.  Uroaihaut,     Manchestei      Improvement     in    lutomatic  ex 
change  systems  and  apparatus  tor  telephonic  and  other  ele 
communication       W,  Decker,  United  states.) 
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6  549.  F.  Tbrbby.    I Ion.     \    j   tern  iu  connection  with  electric  burglar 

alarms  and  other  apparatus  to  which  it  is  applicable. 

6,652.  A.  Duffek  and  B.  H01.1  n.  London.  Improvements  in  the  con- 
struction of  electric  accumulator  plates.* 

6,654.  M.  Kotyra.     London.     Improvements  in  telephone  transmitters. 

6,657.  G.  Lyons  and  H.  Bevis.  London,  Improvements  in  holders  for 
incandescence  electric  lamps  for  stage  and  liUe  purposes. 

6,674.  G.  Benisi  iike.  London.  Improvements  in  asynchronous  alter- 
nating current  motors. 

6,601.  J.  M.  CRONIN.  London.  Improvements  in  or  relating  to  electric 
switches  or  circuit  controllers.  Date  applied  for  under  Patents, 
&c.  Act.  1883,  Sec.  103,  22nd  September,  1894,  being  date  of 
application  in  United  StatesO* 

April  2,  1895. 
6,756.  A.  J.  Boult.     London.     An   improved   mode  of   connecting   the 

parts  of  a  telephone  apparatus.     (P.  Kubbidge,  Australia. 
6,781.  The  Edison  and  Swan  United  Elki  nuc  Light  Compani     Ltd. 

and  C.  I'.  Proctor.     Loudon.    A  socket  for  electric  glow-lamps. 
6,7oo.  E.   K.   Boyle.     London.      Improvement-   in   or  connected   with 

apparatus  for  recording  and  reproducing  telephonic  messages. 
6,791.  T.  It.  Jackson  and  Co.   (Limited),  .1.   S.   Lewis,  and  (i.   Kemp. 

London.     Improvements  in  enclosed  electric  mining  switches. 
April  3,  1895. 
6,893.  H.   II.   Lake.      London.      Improvements    in   electrical    signalling 

apparatus  for  marine  purposes.       I!.  A.  Fiske,  United  Stan 
April  4,  1895. 
6,900.  H.  Richardson.      Lichfield.      Improvements  in  electric  weighing 

apparatus. 
6,931.  II.  W.  Handcock  and  A.  11.  Dykes,     London.     An  improvement 

in  electric  glow-lamps. 
6,935.  S.  G.  Dutton.     London.      Improvements   in  and   connected  with 

junction  boxes  for  electric  cables  anil  the  like. 
6,952.  E.  G.  Ruden  and  K.  L.  Noren.      bondon.      A  new  or  improved 

electrically  opened  and  closed  gas  burner. 
April  5,  1895. 
7,009.  J.    Finlayson.      Glasgow.      Improvements     in     dynamo  electric 

machines. 
7,041.  J.  W.niL.     London.     A  protecting  cover  for  telegraph  posts, 

April  6,  1895. 
7,075.  T.  Fletcher,  W.  Ri  ssell,  and  Eleti  uer,  Ri  ssei  1.  \  Co.  1  Limited)- 

Manchester.     Improvements  iu  and  connected  with  electri   cook 

ing  and  heating  grills  and  similar  apparatus. 
7,086.  (!.  \V.  Russell,  Jun.,  and  A.  V.  Officer,      London.      Automatic 

electric  switch. 

7.107.  J.   Brockib.      Lou. Ion.      Improvements   iu   working   electric   arc 

lamps  and  apparatus  therefor. 

7.108.  0.  Imray.     London.     Improvements  in  the  purification  of  saccha- 

rine juices  by  electrolytic  treatment,  and  moans  employed   for 
that  purpose.      La  Socidte  Anonymc  Raffinerie,  Say.   France. 

April  8,  1895. 

7,142.  Manchester  Edison  Swan  Comfany  .Limited:.  A.  Still,  and 
E.  W.  Cowan.  Manchester.  Improvements  in  regulating  trans- 
former   foi  all  ei  nal  ing  cui  rents.* 

7,147.  J.  Graham.  London.     Improvements  iu  telephone  receivers, 

7,152.  .1.  V.  Kaiser,  Birmingham.  Improvements  in  the  mode  of  and 
means  for  writing  by  telegraphy  which  he  terms  the  pan- 
telegraph.* 

7,191.  ||.  .1.  I'i  hi  --.I:.    London.     Improvements  iu  electric  arc  lamp.-. 
April  9,  1895. 

7,245.  J.  H.  Guest.     London.     Improvements  in  electric  railway   ,* 

7,278.  U.  II.  Gray.     London.     Improvements  in  or  relating  to  electric 

luctoi 

April  10,  1895. 

7,310.  H.  J.  Rogers.  Watford.  Improved  mean  and  apparatus  for 
raising,  lowering,  md  travel  in    Br   lamp   used  foi  phol 

and  other  pui  pOS«   . 

7,315.  W.  .1.  s.  Barber  Si  m;i.i..     Manchester,      Improvement     in   and 

connected  ivith  electrical    batteries. 

7,319.  T.   PlbtcheU,   \V.    Russell,  and    Flktchbi      i;     -hi     vnd    Co. 
1  1  iited).      Manchi  itei       Improvement      in    and    rein 

eh   !i  ii  'i  bol  plate  . 
7364  .1    v,  1  'i         1  .,    ion      [ni]  n    eini  1  1     iu   the  eli 

f  alka      hlorati         1  ;      1    ■      rizitiil     U llsch  ifl 

"   I  ' 

April  II    1895. 

1         ,  1    .      .       Improvements  ii 

1  1       .  ,1       I.  ...  

\i 

7,504.  1 .     1 ami  II     ii     1       1  ondi  11,      tin in   and 

In  -It  ■  r  ibution  ol  alb  n 
7,525.  W.  0\  ,1 

u  I  01.  I ..  1 


7,548.  Siemen     Br 0  .   1    d  Co.  (Limited),     London.     An  electric  safety 

-witch.     i.Mosrs.  Siemens  and  llalske,  Germany.  1 

April  16, 1895. 
7,584.  J.  H.  ltlDER and  J.  I'm. lino.     Bolton.     Improvement.-  in   methods, 
of  electric  distribution. 

7,600.  W.  Rowbotham,  II.  Levetus,  and  S.  J.  Levetus.  Birmingham. 
Improvements  in  and  relating  to  primary  batteries. 

7,6ii5.  1).  M.  Rothenberoer,  C  A.  Inglis,  and  E.  D.  Reilly.  Lon- 
don,     Improvements  in  electric  wire  insulators.* 


SPECIFICATIONS  PUBLISHED. 

Note. — All  Specifications  can  uow  be  obtained  at  the  uniform  price  of 
8d.  each. 

1894. 

5.631.  Preston  and  Gill.     Electric  lighting  of  trains,  &c. 

5,650.  Pearson.     Thermometric  circuit  closer. 

6.497.   Hermite  and  Others.     Electrolysing  chloride  solutions. 

6,975.  Smith  and  Wright.     Battery  plates  or  electrodes. 

8,292.  Liardet.    Charging  secondary  batteries. 

8,3:7.  Lake     Antwerp   Telephone   and    Electrical   Work-).     Telephone 
switches. 

8,350.  Leigh  (Vohwinkel).     Electric  batteries. 

0,825.  Dearlove.     Transmitting  signals  through  telegraph  lines. 

8,972.  Griffin.     Secondary  batteries. 

9,123.  Maxim.     Electric  railways. 
10.331.  Behr.    Electric  tram  and  rail  vehicles. 
10,515.  Fleming.     Dynamo-brushes. 
14,245.  Scott.     Electrical  distribution. 
15.403.   KutTZFEi.DT.     Telephones  and  microphones. 
1895. 

1,446.  Sitioenmehi.  and  Platt.     Galvanic  batteries. 

1,526.  Mathers.     Electric  conduit. 

3,095.  Hey  and  Parsons.     Electrical  exchange  systems. 

3,134.   Hempel  and  Maerker.     Telephonic  connections, 


COMPANIES'    MEETINGS    AND    REPORTS. 


Metropolitan  Electric  Supply  Company  (Limited). 

The  eighth  ordinary  general  meeting  of  this  Company  was  held  on 
w  1  in.  .lav  at  Winchester  House.  Old  Broad-street,  under  the  presidency 
of  Sir  John  Pender,  G.C.M.G.,  M.P. 

The  SECRETARY  (Mr.  E.  Cunliffe  I  hven,  C.M.t  1.1  having  read  the  notice 
calling  the  meeting,  the  report  of  the  Director-  was  taken  as  read. 

The  CHAIRMAN  then  said:  Before  asking  you  to  adopt  the  report  I 
will,  as  u.-ual,  make  a  few  remarks  on  the  -working  of  the  business  in  the 
pa  year.  It  will  be  most  convenient  to  deal  first  with  that  portion  of 
the  accounts  which  show  the  growth  of  our  undertaking.  From  the 
capital  account  you  will  have  seen  that  we  have  expended  in  connection 
with  our  work  ol  construction  a  total  sum  of  £42,999  in  the  year.  Of 
this  amount  about  £30,000  have  been  spent  on  mains,  transformers,  con 
1 1.  en.. 11  .  .ui.l  meters.  This  represents  the  ordinary  extension  of  our  business 
in  supplying  the  new  customers  who  have  been  connected  ■>  our  system, 
as  well  a-  making  p revision  for  future  customers  in  our  various  districts. 
So  long  a  customei  continue  to  increase  at  their  present  rate  and  the 
area  0  cupied  bj  us  liave  to  be  filled  up  with  the  necessary  network  of 
mains,  this  expenditure  must  continue  to  grow,  while  every  addition  means 
the  growth  of  profitable  business  to  the  Company.  The  other  items  of 
capital  expenditure  requiring  notice  are,  buildings  £1  B32,  machinery  £7,995 
and  compensation  £2,703.    Dealing  with  these  iu  the  order  named,  the  (irel 

item  is  due  to  works  for  the  completion  of  the  new  foundations  at  our  Man 

chester-equare  stat ion  to  which  I  referred  lasl  year,  and  also  to  expenditure 
.u  our  Ainl.ei  !e\  1..  ..I  station  at  Paddiugton  in  providing  for  the  reception 
of  additional  plant  to  enable  u  to  keep  pace  with  the  needs  ol  the  district. 
The    ccond  item  (machinery    is  due  to  new  plant,  which  has  been  erected 

ai  Manchester-square  station  to  uieel   tl ret uce   undei  which  wo 

,,,  pla.e. 1  in  connection  with   the  action     broughl   again  1 
vibration.     Tin      iein    a  fittrn     place   foi    referring   to  the  difficulties  we 
.  .      mntercd  in  th  liich  1  iredou 

.     md  which  havi    taxed   the  skill  and  enei  gies  of  oui 

ii  ien  I,  1  ord  Keh  in,  to 

Prof.    Keiinr.lv       o..l    1.1  ICC  lhe\    have  i.  n  I.  i.    I 

1 the  mattei  dot  ible  1 wo     m  1  1     ai  ilj 

and  11    wn  -  Found  impi 
,     whi<  I.    In  ik    the    form    ol    action      for    injunctions    to 

1     1  omp  iirj    1 i  in    "o   ih.  11    «...  1. .  in  moll  o  waj  a    to 

mo-. on.-.     Thoro  were  practically  tin E  these  action  ,  for  though 

a  fourth  was  commenced  vorj  recently,  it  wn    soon  discontinued,  and  the 
bad  to  i"  11  lii 

llll   Ill  another  ol    the  a.  llol. 

rati ;     '  '  I  ''..    been  disposed  of,    We 
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therefore  may,  1  think,  regard  our  difficulties  as  practically  overcome  at 

Manchester-square,  for  of  the  three  outstanding  actions  in  01 ise  the 

plaintiffs  admit  that  there  is  no  vibration  :  in  the  second,  ii"  steps  have 
been  taken  for  about  a  year,  so  I  think  we  may  assume  they  have  arrived 
at  the  same  conclusion  :  while  in  the  remaining  action  il  only  remains  to 
ascertain  what  damage  the  plaintiffs  have  Buffered  directly  attributable  to 
the  vibration.  It  was,  of  course,  impossible  for  us  to  carry  out  the 
remedial  work-,  involving,  as  they  did,  alterations  of  foundations  and 
changes  of  machinery, without  serious  expense  and  meat  difficulty  in  main- 
taining a  constant  anil  regular  supply.  Moreover,  our  working  expenses 
show  a  large  increase  in  consequence  of  our  other  stations  having  been 
cal.ed  upon  to  assist  the  Manchester-square  works  almost  daily  during  the 
alterations.  I  ought  to  explain  that  the  machinery  which  was  thrown  out 
of  use  from  the  above  causes  is  doing  excellent  wort  elsewhere,  so  thai 
we  are  now  possessed  of  additional  plant  which  it  would  have  been  in  any 
case  necessary  to  obtain  to  cope  with  our  largely  increasing  output. 
You  will,  I  think,  now  quite  realise  the  nature  of  the  third  of  the  items, 
namely,  "  Compensation,"  to  which  I  have  directed  your  attention  in  the 
capital  account.  It  relates  entirely  to  payments  made  in  connection  with 
these  law  suits.  The  capital  expenditure  during  the  year  naturally 
involved  the  provision  of  funds  to  meet  it,  ami  in  dealing  with  this  question 
the  Board  considered  that  they  ought  to  able  to  borrow  on  better  terms 
than  5  per  cent.  In  the  result  a  First  Mortgage  Debenture  Stock  at  4J 
per  cent,  was  created  to  the  extent  of  £250,000,  of  which  amount  £150.000 
was  i-sued  last  July  at  105,  that  being  the  rate  at  which  the  old  deben- 
tures had  to  be  redeemed.  This  stock  now  sto.nl  about  120,  giving  a  good 
indication  of  the  position  they  had  in  the  financial  world.  With  the 
proceeds  the  whole  of  the  old  debentures  have  been  paid  off.  and  the  net 
premiums  have  been  carried  to  the  depreciation  fund.  You  will  notice 
that  I  have  said  net  premiums,  as  there  were  expenses  of  issue  to  be  paid 
and  interest  to  be  provided  for  during  the  period  which  had  to  elapse 
before  the  whole  of  the  old  debentures  could  be  called  in  under  the  terms 
on  which  they  were  created.  Iff  the  balance  of  £50,000  which  was  left, 
we  had  £21.000  still  in  hand  at  the  end  of  the  year,  but  it  will  before  long 
be  necessary  to  make  a  fupth:r  issue  to  keep  pace  with  our  rapid  expan- 
sion of  business.  I  now  ask  you  to  turn  to  the  revenue  account,  which 
shows  a  steady  increase,  being  £16,150  more  than  in  1893,  and  an  increase 
of  £7,000  in  the  gross  profit.  This  increase,  satisfactory  though  it  is,  would 
have  been  larger,  had  it  not  been  for  a  somewhat  heavy  increase  in  working 
expenditure,  partly  owing  to  the  higher  price  we  had  to  pay  for  coal,  but 
also  to  a  very  large  extent  in  consequence  of  the  peculiar  difficulties  which 
the  litigation  to  which  I  have  already  referred  forced  upon  us.  These 
difficulties,  having  been  successfully  overcome,  as  we  believe,  will  not 
again  trouble  us.  I  ought  also  to  point  out  that,  as  mentioned  in  the 
report,  the  hoard  found  it  absolutely  necessary  to  make  certain  reductions 
in  favour  of  large  consumers  of  current.  While  up  to  the  present  time 
we  have  been  able  to  maintain  our  standard  price  at  7;}d.  per  unit,  a 
reduction  is  made  after  a  certain  fixed  minimum  ha,  been  reached.  This 
reduction  has  been  largely  taken  advantage  of  by  our  more  important  cus- 
tomers, especially  during  the  winter  quarters  :  but  while  our  receipts  have 
been  materially  affected  thereby,  the  encouragement  which  this  system 
of  charging  gives  to  use  our  current  is  beneficial,  as  having  a  tendency  to 
increase  our  day  load.  I  would  also  remind  you  that  in  one  portion  of  our 
district  competition  has  to  be  met.  The  final  result,  as  shown  in  the  net 
revenue  account,  is  that,  after  writing  off  the  usual  £1.000  from  the 
preliminary  expenses,  and  setting  aside  a  further  £8,080  to  depre- 
ciation, there  remains  a  balance  of  £15,909,  out  of  which  the  Board 
propose  to  pay  a  dividend  of  6s.  per  share,  carrying  forward  £S39 
to  the  next  account.  Referring  to  the  amount  written  off  for  depre- 
ciate at,  and  to  the  auditors'  note  upon  the  subject,  I  ought  to  say  that  the 
I!.  iard  di  i  not  in  any  way  commit  themselves  to  an  opinii  m  as  to  what  amount 
should  be  written  off  on  this  account.  They  recoguise  the  fact  that 
electric  lighting  is  a  business  which  is  at  present  new  and  undeveloped, 
and  as  such  cannot  be  judged  altogether  by  the  experience  of  other  busi- 
nesses. While  the  knowledge  which  is  being  gained  year  by  year  may 
show  at  some  future  time  that  the  amount  set  aside  is  insullicient,  it  may, 
pn  the  other  hand,  be  found  that  it  has  been  larger  than  is  actually 
necessary.  Having  regard  to  the  interests  of  the  present  shareholders, 
who  have  taken  all  the  risk  of  the  establishment  of  the  undertaking,  the 
Board  have  thought,  after  the  most  careful  consideration,  that  an  a]. pro- 
priation  for  the  purpose  in  question,  increasing  with  the  <  !oi 
and  practically  proportional  to  that  income,  will  most  justly  and  reason- 
ably meet  all  the  requirements  of  the  case.  Now,  gentlemen.  !  have  been 
careful  to  put  all  these  statements  on  paper,  because  it  is  necessary  that 
you  should  have  a  very  accurate  and  careful  account  of  the  proceedings  in 
connection  with  our  business  during  the  year.  1  may  say  that  1  have 
only  received  one  letter  complaining  rather  that  the  dividend  was  smaller 
than  the  writer  had  expected.  On  the  other  hand,  1  have  received  a 
letter  which  -tales  that  the  writer  highly  approves  of  the  policy  which 
guideil  the  hoard  in  declaring  only  a  moderate  dividend,  I  daresay  I  am 
speaking  to  many  who  are  rather  disappointed,  and  I  am  myself  dis- 
appointed that  our  dividend  i-  not  larger;  but  when  I 
accounting  for  this,  which  come  before  mo  daily.  I  am  satisfied  that  we  are 
pursuing  a  sound  poliey  in  building  up  the  bu 

a   thoroughly  sound  basis.      I   may  mention   that  when  we  01    pnated    thif 
business  we  were  under  the  imj 

things  ate— that  at  least  £1  per  light  would  be    athered  from  out 
ii  i  -.     I  remi  mber  '"'in  ;   I  »ki  d  to  ta  1    bj   a    -u'  Ii 
with  another  company,  who  said  thai    I  had  undervalued    lb'-  revenue,  and 
that  I  ought  to  have  taken  the  amount  at  25s.      I  may,  however,  toll   you 
that  if  we  had  got  per  light  what   we  originally  anticipat 
receive    when    we    first    issued    our    pro  pectu      we   should     be 

you    a    very    different    dividend    today    fr that    which    we    B 

posing.       The    average    amount    we    receive    I  ■<     out     lighl 
find  you  can  understand    that   that    i-     |    very   marked 


fith    £1.    which    we   thought   we  should    receive.     Still,    I   am   Dot 

disappointed,   because    I     ec   the   growth  ol    Lhi trn,  and    that    the 

demand  for  tic  and  stead  foil 

1  line  showing  the  increase  that  ha    taken  place    I  ■ 
it    to   you,    h  ires,    which   you   will   no   doubl   be   able   to 

understand  jusl    as  well.     We   have   to-day  224.829  lights,  and   wi 
applications  for   10.0C0  more,  I   can  sec,  we  can,  with  our 

present  machinery,-; nop  to  about  300,000  lights.    One  reason  for  our 

uol  paying  ai  large  a  dividend   as  is  paid   by  01 two  of  the  existing 

companies  is  that  we  have  a  much  larger  area  than  they.  We  have  to  lay- 
down  main-  over  a  very  considerable  space,  as  shown  by  this  map.  When 
we  begin  to  get  along  them  a  full  demand  for  our  lights,  then  the  0 
will  begin,  with  no  increase  of  expense,  to  reap  what  t bey  are  sowing  at 
the  present  time.  I  therefore  look  to  our  dividend  steadily  increasing,  for 
i  I  I  think  we  are  building  up  this  business  on 
lid  foundation  that  those  who  are  in  it  now  will  have  no,  an  t  t. 
regret  their  association  with  US.  We  originally  expected  to  supply 
in  the  more  central  portions  of  the  West-end,  but  the  Board  of  Trade  has 
the  power,  of  course,  to  make  the  allotments,  and  we  were  obliged  i 
the  allotments  which  were  madt  bo  us.  We  are,  however,  hopeful  that  we 
shall  be  able  to  develop  our  areas  satisfactorily,  though  the  work  will  extend 
over  a  greater  period  of  time.  Still,  when  we  get  it  thoroughly  established, 
and  the  demand  for  the  electric  light,  the  popularity  of  which  is  daily 
increasing,  is  such  as  to  occupy  the  mains  we  have  laid  down,  I  think  I 
shall  be  able  to  make  matters  look  brighter  than  they  do  today.  I  cannot 
tell  you  the  trouble  and  worry  we  have  had  in  connection  with  this 
question  of  vibration.  We  have  been  attacked  on  all  sides  about  it. 
Many  people  expected  to  get  something  out  of  us,  and  many  believi 
their  property  was  being  injured  by  the  vibration  caused  by  our  work-. 
We  have  been  forced  to  go  into  this  matter,  but  we  have  done  so  in  the 
most  careful  way  possible.  The  result,  has  been  that  I  think  we  have  got 
such  improvements  introduced  into  our  machinery  that  our  present  power 
answers  our  purpose  better  than  the  original  power.  I  may  say,  too  that 
altogether  we  expect  to  obtain  results  through  the  troubles  which  we  have 
experienced  which  will  eventually  be  very  beneficial  to  the  ( lompany.  In 
regard  to  the  reserve  fund  :  as  1  have  told  you,  this  is  a  new  busines  .  W  e 
waut  to  be  perfectly  safe  in  what  we  are  doing  in  regard  to  depreciation, 
and,  so  far  as  I  can  make  out,  we  are  on  the  safe  side.  I  see  our  very 
careful  auditor  here.  In  these  days  every  man  is  called  to  account  for 
words  he  utters  on  an  occasion  of  this  kind,  and,  in  connection  with  the 
auditor's  certificate,  I  think  he  was  rather  anxious  to  show  that  this  being 
a  new  business,  while  the  amount  we  have  placed  aside  for  depreciation 
was  considerable,  yet  that  it  was  an  uncertain  amount  until  we  bad 
something  like  20  years'  experience  of  the  working  of  our  machinery. 
By  that  time  it  will  be  a  question  whether  we  have  a  debit  or  a  credit. 
I  sincerely  hope  that  the  improvements  lately  introduced  will  show 
that  we  are  putting  aside  sufficient  to  meet  all  depreciation.  I  will 
pay  the  compliment  to  our  engineer  and  the  executive  of  our  system 
of  saying  that  we  have  a  thoroughly  efficient  staff,  and  we  havi 
proper  and  efficient  discipline  among  that  staff.  The  complaint-  we 
have  had  have  been  comparatively  few,  and  the  relation.-  between 
ourselves  and  our  customers  are  extremely  satisfactory-  The  redui  lion  in 
our  charge  to  whieh  I  have  alluded  affects  us  very  considerably,  but  where 
there  is  competition  it  ha-  to  be  met.  1  think  the  day  will  come  when  it 
will  be  understood  that  it  will  lie  advantageous  not  to  pre.-s  competition 
as  is  done  at  the  present  time,  and  I  hope  that  wdieu  we  get  to  understand 
our  business  better,  we  shall  be  in  a  more  favourable  position  to  come  to 
an  understanding  with  the  various  companies  who  are  all  working  in  the 
same  direction  as  ourselves,  and  1  am  glad  to  find  that  the  other  companies 
do  look  upon  us  rather  as  an  example  than  otherwise  in  the  way  ,,n 
business  is  conducted.  I  daresay  that  some  of  you  may  have  heard  thai 
our  Chief  Engineer  has  been  called  upon  and  invited  to  give  his  services 

to    another   important    I ipany.       I  value    the  services  of    our  engineer 

greatly  ;  I  value  the  work  he  has  done  for  us  because  it  has  been  done  in  a 
quiet,  systematic  way.  We  therefore  came  to  an  arrangement  with  the 
other  company  to  which  I  have  referred  that  while  we  retained  tht 
vices  of  our  engineer,  we  would  allow  him  to  assist  them  also,  and  to  give 
them  the  benefit  of  his  experience.  Without  goiDg  further  into  detail 
to-day,  I  think  I  may  sum  up  by  saying  that  we  stand  well  with  out- 
customers  and  well  with  the  public,  and  we  ought  to  stand  well  with 
our  shareholders,  for  while  the  dividend  is  not  large,  it  is  based  on  tic 
soundest  business  principles  which  can  be  applied.  There  is  nothing 
strained,  and  you  have  the  prospect  of  a  steadily  increasing  income  ;  for, 
as  I  have  already  iid.  our  business  is  steadily  improving.  It  must 
therefore  result  that  can-  income  will  grow  in  the  future,  and  I  hope 
that  the  expenses  will  not  grow  in  the  same  proportion,     lb-  then  moved 

the   adoption  of   the    report  and    the   accounts   and    the   dcilala'i f    the 

dividend  recommended,  payable  ou  May  2nd,   adding  :   I   hope   'hat  next' 
time  I  meet    you    we   shall    be  able    to    issue    our  dividend    warrants  on 
the  same  event                                                 even  a  week'-  delay  in  the 
paj  merit  ol  a  dividend  is  probal.lv  a  longer  delay  than  is  desirable. 
Admiral  Sir  GEORGE   II.   RICHARDS,   6..C.B.,  I'.ll.s..  -, nded   tie 

motion. 

Mr.   1*01    '  itulated   the    D  be   diminution   in   the 

the  increase  of  £16,150  in  tin 

of  only  C419  in  tlio  i.iaiia-i'iiii  i.'  •  tpen  i        Tl  e  coal  bill  wo 

i  ill.     In  their  report  the  I  lirectoi  -.  stated   t  It 
■  ieni  ed  iu  mail 
alt  oral  ions  were  iu  progress  "  (the  alterations  in  connection  with  the  works 
at    M  ijo  1  o   bet     |unii      ii. i   In    desired  to  know   whether   the   Chairman 
could  .-laic  roughly  whal  the  expenditure  bad  been  owing  to  the  vibration. 

.    iiu    expenditure  was  uol   included  in  the  item  of  £2,703 

.|>en-ati"i|   to« 

damage, 
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The  CHAIRMAN  stated  that  t lie  item  of  compensation  was  altogether 
distim  i  from  the  expenses  attending  the  vibration,  but  it  was  useless  for 
him  to  mention  ;mi  speculative  figure  in  answer  to  the  question  asked  by 
Mr.  Young.  They  were  treating  all  these  things,  as  men  of  business,  upon 
sound  business  principles.  He  might  say,  in  further  reply  to  Mr.  Young, 
that  they  were  so  situated  in  repaid  to  their  installations  that  they  had  to 
use  the  best  smokeless  steam  eoal.  This  Company's  stations,  too,  were 
very  much  inland,  and  they  had  not  the  advantage  which  some  of  the 
other  companies  had  of  laying  down  their  coal  cheaply. 

Mr.  WALLER  asked  for  Some  further  information  regarding  the  con- 
templated competition  between  the  Strand  Company  and  this  Company 
,-  regarded  the  supply  of  the  Strand  district. 

The  CHAIRMAN  said  that  it  would  not  do  for  him  to  mention  what 
what  was  going  on  in  connection  with  this  matter,  except  that  it  was 
receiving  careful  attention. 

Mi.  JOHN  NEWTON  complained  of  the  qualification  in  the  certificate 
given  I  iy  the  auditors,  who  stated  that  the  accounts  were  correct  "  subject  to 
the  sufficiency  of  the  charge  for  depreciation."  He  contended  that  a 
company  in  its  early  stages,  if  it  were  spending  an  ample  sum  in  maintain- 
ing all  machinery  and  property  effectively,  was  satisfying  all  reasonable 
requirements  as  regarded  depreciation,  especially  in  a  case  like  that  of  this 
Company,  where  the  business  was  rapidly  extending.  He  thought,  that 
auditors  generally  were  assuming  a  responsibility  which  did  not  attach  to 
them  as  regarded  the  question  of  depreciation,  and  the  qualified  certificate 
which  so  many  of  them  now  gave  was  calculated  to  damage  the  interests  of 
the  company  concerned,  and  to  place  such  company  in  the  category  of 
investments  which  people  might  think  thev  had  better  not  go  into. 

The  CHAIRMAN  said  he  thought  it  possible  that  if  Mr.  Newton,  who 
was  a  very  good  accountant  himself,  were  in  Mr.  Griffiths'  place  he  would 
do  very  much  what  Mr.  Griffiths  had  done.  Mr.  Griffiths  was  appointed 
by  the  body  of  shareholders,  and  what  had  been  said  by  his  firm  in  their 
certificate  had  been  said,  no  doubt,  as  they  thought,  in  the  interests  of  the 
shareholders.  The  Directors,  however,  he  believed,  took  very  much  the 
same  view  as  Mr.  Newton.  Mr.  Griffiths  was  the  representative,  not 
of  the  Directors,  but  of  the  shareholders,  and  he  had  no  objection 
to  what  had  been  stated  by  the  auditors.  He  (the  Chairman)  did 
not  know  that  the  depreciation,  as  far  as  they  had  gone,  was  as 
marked  as  one  might  suppose  it  to  be  ;  but  they  had  the  money  in 
hand,  and  lie  thought  that  Mr.  Newton  would  agree  with  him  that  it  was 
a  very  good  thing  to  have  a  good  standby,  cither  in  the  form  of  a  reserve 
fund  or  a  depreciation  fund. 

Mr.  JOHN  GRIFFITHS  said  that  Mr.  Newton  might  be  assured  that 
his  firm  would  not  do  anything  which  would  be  prejudicial  to  the  Com- 
pany. The  reason  for  drawing  up  their  certificate  as  they  had  done  was 
this — that  they  had  no  certain  knowledge  up  to  the  present  time  of  what 
the  depreciation  was  ;  and  he  believed  the  shareholders,  as  a  body,  would 
think  that  the  auditors  had  acted  wrongly  if  they  had  not  drawn 
attention  to  the  fact. 

Mr.  CRIPPS  said  he  was  not  entirely  satisfied  with  the  dividend,  and 
he  thought  that  the  management  expenses  were  high.  He  inquired 
whether  the  time  had  not  arrived  when  they  might  have  half-yearly 
meetings,  or,  at  all  events,  half-yearly  dividends. 

The  CHAIRMAN,  in  reply,  said  that  it  they  had  half-yearly  meetings 
it  would  add  very  considerably  to  then  expenses,  which  he  desired  to  see 
kept  down,  lie  thought  the  suggestion  regarding  the  payment  of  an 
interim  dividend  was  reasonable,  and  when  the  lime  was  opportune  for 
Le  would  be  only  too  glad  to  recommend  his  Board  to  pay 
interim   dividends.     He  then  put  the  motion,  and  it  was  carried  unani- 

Ki  rlutioii  were  afterward.,  passed  re-electing  the  retiring  Directors, 
Admiral  Sir  G.  II.  Richards,  K.C.B.,  Sir  Eyre  Massey  Shaw,  K.C.B., 
and  Mr.  John  B,  Verity,  and  the  auditors,  Messrs.  Deloitte,  Dover, 
Griffiths  and  Co. 

The  CHAIRMAN  said  that  when  he  first  became  Chairman  of  the 
Companj  he  laid  down  the  rule  thai  chai  tered  accountants  should  inspect 
fcheii  accounts,  and  thai  the  Directoi  hould  have  nothing  whatevei  to  do 
i  i  preparing  the  accounts  in  any  way. 

\  cordial  loie  of  thank  to  the  Chairman  and  Directors  was  thru 
pa    ed. 

The  CHAIRMAN   briefjj    acknowledged  th te,  and   the  proceedings 

termini  ted, 


County  of  London  and  Brush  Provincial  Electric 
Lighting  Company  (Limited). 

The    lal   general   meeting  of   this   Company  was  held   at    th 

Hotel,  ( lannon    treet,  on   Mo  ida;    undei    I  he  pi  e  idi  q  <  of  the 
i:    lit  Hon    D   I:    P  unkel    Q  C    U  P. 
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Company,  the  negotiations  with  which  did  not  produce  any  substantial 
result  (these  expenses,  however,  only  amounted  to  about  £300),  we  are 
able  to  submit  to  you  a  profit — a  very  small  profit,  I  admit,  but  still 
it  is  a  satisfactory  circumstance  that  we  are  able  to  show  men  a 
small  profit  on  the  operations  of  the  Company  at  the  end  of  only  twelve 
months'  working.  The  capital  expenditure  is  proportionately  rather 
heavy,  bul  this  is  not  a  matter  of  regret  when  you  consider  the 
purposes  to  which  that  expenditure  has  been  applied  ;  in  fact,  we  are  only 
sorry  that  we  have  not  had  opportunities  up  to  the  present  time  of 
making  a  larger  number  of  investments  of  the  same  kind.  There  is 
another  circumstance  which  I  think — looking  at  the  matter  still  from 
a  financial  point  of  view — we  may  regard  with  peculiar  satisfaction. 
A  short  time  ago  we  found  it  necessary  to  apply  to  the  public  for 
money  for  the  purpose  of  meeting  expenses  upon  contracts  we  had  already 
entered  into,  and  also  for  the  purpose  of  paying  for  shares  in  certain  com- 
panies over  which  we  thereby  acquired  a  controlling  influence  ;  and  when 
we  made  an  L-ue  of  10,000  Preference  shares  of  £10  each,  they  were 
immediately  taken  up  and  subscribed  for  many  times  over,  the  Ordinary 
shares  issued  at  the  same  time  being  also  well  subscribed  for.  I 
think  that  all  these  circumstances  are  symptoms  which  we  may  fairly 
claim  establish  the  satisfactory  position  of  our  Company  at  the  present 
time,  and  I  think  it  is  not  only  satisfactory  to  ourselves  that  we 
should  find  ourselves  in  this  position,  but  I  think  it  may  also  afford 
an  additional  inducement  to  private  persons  who  may  think  of  taking 
electric  supply  from  us  ;  and  I  think  it  ought  also  to  be  an  encouragement 
and  give  confidence  to  many  other  companies  which,  not  having  had  such 
a  fortunate  experience  in  their  early  careers  as  we  have  had  so  far,  may  now 
desire  to  retrieve  their  position  by  alliance  with  us.  You  may  rest  assured 
that  the  Directors  will  take  care  that  the  basis  of  sucli  alliances  would  in 
every  case  be  thoroughly  safe  in  your  interests.  As  you  know,  we  have 
already  had  some  experience  in  matters  of  this  kind  ;  but  before  I  refer  to 
our  experience  in  acquiring  a  controlling  influence  over  existing  companies, 
let  me  say  a  word  or  two  as  to  the  present  condition  of  the  Company  in 
regard  to  those  enterprises  which  are  within  the  circuit  of  the  County  of 
London.  No  doubt,  we  have  been  met  with  some  delay  in  this  business, 
mainly  owing  to  objections  taken  by  the  London  County  Council  and  other 
Local  Authorities  to  our  proposals — not,  I  beg  you  to  observe,  from  any 
faults  they  have  detected  in  the  system  of  electric  lighting  we  submitted 
to  them,  but  on  account  of  unfortunate  circumstances  which  have  lately 
happened  in  connection  with  the  operations  of  other  companies.  Thus  the 
Board  of  Trade  have  for  the  moment  yielded  to  the  objections  taken  by 
the  County  Council  and  other  Local  Authorities  in  order  that  they  might 
fully  possess  themselves  of  all  the  circumstances  of  the  case  before  giving 
their  consent.  I  do  not  think  we  can  very  seriously  complain  of  that, 
however,  because,  no  doubt,  a  certain  amount  of  distrust  and  even 
apprehension  has  been  excited  in  the  public  mind  by  unfortunate  acci- 
dents which  have  occurred  elsewhere  ;  but  I  wish  you  to  understand  that 
those  accidents  have  not  occurred  in  connection  with  any  system  similar 
to  that  which  we  propose  as  to  street  boxes.  But  still  this  accounts 
for  the  delay  which  has  so  far  occurred.  I  think  it  is  a  satisfactory  circum- 
stance— especially  in  reference  to  the  report  which,  you  may  have  seen, 
was  made  last  week  by  Major  Cardew,  the  very  careful  and  able  repre- 
sentative of  the  Hoard  of  Trade,  as  the  result  of  his  inquiry  into  accid)  nts 
which  have  occurred  with  the  electric  lighting  in  London — that  our  excel- 
lent engineer,  Mr.  Lawson,  assures  me  that  the  system  he  is  prepared  to 
submit — which  he  has  for  some  time  past  been  contemplating,  and  is,  ill 
Fact,  now  carrying  out  — will  not  be  open  to  the  objections  stated  in  Major 
Cardew's  report,  and  will  meet  all  the  requirements  which  he  has  se(  forth. 
You  in, iv  rest  assured,  therefore  and  the  public  also  -that  we  shall  be 
able  before  very  long  to  cany  out  the  latest  requirements  for  electric 
lighting  with  safety  to  the  public  and  advantage  to  yourselves.  In  fact,  I  am 
glad  to  say  that  we  have  obtained  the  consent  of  the  Local  Authorities  iii  the 
district  of  St.  Luke'-  and  t 'lei  kenw  ell  to  the  extent  that  we  have  been 
able  to  lay  our  pipe.-  and  main-  through  that  district,  and  to  make  our 
arrangement  for  stm'i  boxes.  I  believe  that  all  those  matters  are  satis- 
factorily arranged  in  thai  district.  As  you  kn  >w,  also,  we  have  commenced 
the  buildiug  oi  the  power  station  which  we  propose  to  establish  at  the 
City-road  basin  of  the  Kegent's  final.  We  hope  that  thai  willbecom- 
i 'lei o,i  in  ufficienl  time,  as  we  state  in  oui  report,  to  supply  current 
fioniih.it  tation  bj  the  end  of  September,  md  thus  we  shall  be  ready  for 
the  period  of  year  when  the  days  are  short  and  the  nights  are  Ioug.  Then, 
a  to  Win,  I  worth,  our  operations  have  been  held  back  a  little  awaiting  the 
publication  of  the  regulations  of  the   Hoard  of  Trade,  but  we  have  good 

reason  to  believe  thai  those  regulations  will  now  be  ii ediatelj  issued, 

We  have  been  fortunatt  quire,  tneauti a  large  supply  of 

price    which  compare  verj    favourable    with  those  now   ruling 

in    that   business,  and   we  are  now  ready  to  con laying  them  and 

t iplete  oui  roadwort  there  u  an  earlj   date.     Vs  you  know,  we  have 

acquired  a    ite    for  our  power    tation   on    the   southern    banks   of    the 

'it,  one    for    the    Wandsworth   district.     The   plan 

aii  ea.u    well  advanced,  and  tendei     «  ill  be 

ioi    the   con  I  ruction    of    the   buildings.     We   have   also    now     obtained 

1 1 n  em    ol    the    I  Oi  il     \mi1io,  ity  in   the  , 

.  ;  .      I  hal  is  an  impoi  lining  the  two  London 
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glad  to  tell  you  that  the  improvement  of  oui  position  in  that  quarter  has 

Me  indeed.    There  ha 
increase  in  the  number  of  consumers  there     so  great  an  increase  that  it  is 
nted  bj  an  addition,  I  think, of  4,500  8-candle-power  lamps,  making 
19,000  altogether  up  to  the  end  of    lasl    year.     Of  course  we  have  had   I 
incur   some  additional  expenditure  in  order  to  undertake  this  ii 
service,  but  this  lias  been  done  in  a  way  thai  any  further  demand  on  us 
can  be  economically  met.     1  may  mention,  a~  an  illustration  of  the  advan- 
tageous circumstances  under  which  the  proceedings  of  this  Company  are 
ed,  that   within  the  first   three  months  of  the  present  year  there 
has  been  an  increase  of,  I  think,  20  per  cent,  in  the  current,  supplied  as 

tred  with  the  amount  supplied  this  time  lasl   year,  andal    the    i 

time  Mr.  Lawson  informs  me  that   by  more  economical  arrangement!    of 

the  plant  there  1ms  i n  a  considerable  decrease  in  the  expense  of  coal  per 

We  have  not  nearly  come  to  an  end,  I  hope,  of  our 
development  of  the  Bournemouth  Company's  operations;  and  it  is  esti- 
mated that  whereas  at  the  present  time  the  capital  outlay  per 
8-candle  lamp  power  light  we  supply  there  is  represented  by  about 
£2.  15s.,  as  the  development  of  our  business  goes  on  and  we  attain, 
as  we  hope  before  long  to  attain,  a  business  represented  by  40,000 
8-candle-power  lamps,  the  capital  C03t  per  lamp  will  be  reduced 
from  £2.  15s.  to  £2.  5s.  With  respect  to  Dover,  the  building  of  the 
generating  station  and  of  the  offices  connected  with  it  is  completed.  We 
have  a  very  fine  station  and  set  of  offices  there,  and  we  have  acquired  an 
interest  which  will,  I  believe,  turn  out  to  be  a  very  valuable  one.  Up  to 
the  present  the  whole  of  the  plant  has  not  been  delivered  ;  but  with  such 
plant  as  we  have  there,  we  are  already  supplying  the  light  to  the  sea  front 
of  the  town.  We  have  also  laid  our  mains  all  through  the  business  part 
of  the  town,  and  with  very  little  additional  expense  we  shall  be  able  to 
lay  them  through  the  residential  part  of  the  town  also.  I  may  say  that 
last  week  I  had  the  pleasure  of  meeting  Sir  William  Crundall,  our  very 
popular  and  energetic  Chairman  of  the  Dover  Company,  and  Mr.  Bag 
shawe,  on  the  spot.  I  went  over  the  whole  of  our  arrangements  there 
with  those  gentlemen,  and  1  think  you  may  feel  very  comfortable  that, 
with  their  wise  and  able  assistance,  we  shall  be  able  to  make  our  enterprise 
at  Dover  a  very  profitable  one.  With  regard  to  Windermere,  we  have  so 
far  succeeded  in  obtaining  the  consent  of  all  the  Local  Authorities,  excepting 
two,  to  our  obtaining  the  Provisional  Order  we  desire  for  that  district. 
We  have  obtained  the  consent  of  seven  of  the  Local  Authorities  out  of  nine, 
and  I  hope  that  before  long  the  two  outstanding  will  see  the  advantage  of 
joining  with  the  others  in  taking  the  electric  light  from  us.  We  can  offer 
it  to  them  on  very  moderate  terms  by  reason  of  the  advantage  we  have  in 
using  the  water  supply  of  the  outflow  of  the  river  Leven.  Coming  to 
Richmond,  in  Surrey,  which  is  the  last  investment  we  have  made,  I  may 
say  that  when  we  were  drafting  this  report,  the  negotiations,  which  had 
been  for  some  time  in  progress,  were  practically  completed,  and  they  have 
now  been  actually  completed.  We  have  acquired  at  Richmond  an  excellent 
generating  station,  supplied  with  admirable  plant,  and  we  have  obtained 
an  interest  in  a  going  concern  which  already  supplies  over  4.400  lights  in 
the  town,  and  as  with  a  small  additional  expenditure  double  the  number  can 
be  supplied,  1  believe  that  our  investment  in  thisdirectiou  will  turn  out  to 
be  a  very  favourable  one.  I  do  not  think  that  anybody  who  goes  through 
that  picturesque  town  can  fail  to  see  the  large  number  of  fine  houses  and 
first-class  shops,  as  well  as  large  hotels  and  other  business  premises 
it  contains,  and  I  think  its  handsome  streets  and  terraces  would  con- 
siderably gain  in  appearance  if  electric  lighting  were  introduced  into 
them.  I  can  very  easily  understand  that  the  people  of  Richmond  have 
hesitated  up  to  the  present  to  make  application  for  the  electric  light  from 
the  existing  Company  on  account  of  the  various  difficulties  in  which  it  was 
unfortunately  involved,  but  now  that  that  Company  stands  on  a  perfectly 
firm  financial  basis,  I  hope  that  the  demand  for  the  light  will  become  more 
brisk  when  the  people  there  find  that  they  can  rely  confidently  on  obtaining 
the  permanent  and  satisfactory  completion  of  any  contracts  which  they 
may  enter  into  with  us.  ( In  the  part  of  the  Company  I  can  promise  that 
we  shall  be  ready  to  meet  half  way  customers  who  may  desire  to  take 
current  from  us  by,  if  necessary,  additional  mains,  carrying  electricity 
into  districts  at  present  not  served  by  the  concern,  and  giving  all  other 
facilil  ies  which  can  be  reasonably  asked  of  us.  I  may  say  as  to  the  Richmond 
station  that,  having  very  carefully  gone  through  it  anil  it  surroundings 
only  last  week,  I  am  very  sanguine  that  we  shall  find  that  this  our 
latest  investment  will  turn  out  to  be  very  profitable.  I  have  only  to  add, 
as  regards  the  matter  of  electric  traction  as  applied  to  tramways,  that  we 
have  had  proposals  from  one  or  two  directions  mi  this  subject,  and  we  are 
of  opinion  that  there  is  probably  considerable  scope  for  the  development  of 
such  electrical  enterprise  in  this  country.  We  are  carefully  considering 
this  m  itter.  Up  to  the  present  we  have  had  no  offer  with  which  we  have 
thought  it  well  to  close,  but  we  shall  be  ready  carefully  and  favourably  to 
onsider  any  further  offers  which  m  iy  be  made  to  us.  I  now  beg  to 

"  Thai 
hi  i-  .?/,   189  '..  .  I  thai  th 

The  DEPUTY-CHAIRMAN  (Mr.  .1.  I;.  Braithwaite,  jun.)  seconded  the 
motion. 

Mr.  CASH  inquired  whether  a  quotation  hoi  yet  been  obtained  from 
the  stork  Exchange  foi  the  Ordinary  and  Preferenci  hare  f  the  Com- 
pany, which,  they  had  been  informed,  bail  bei  The  Chairman 
had  touch,. I  very  lightly  on  ill  amount  of  profit  made  lasl 
year,  and  if  there  was  any  further  information  or  hopes  which  could  be 
held  out  to  the  shareholders  in  connection  with  this  matter,  bo  though)  it 
would  t»  to  them.  The  fractional  amount  of  £300  profit  for 
the  year  had  I a  the  subject  of  remark. 

The  CI  IA I  It: MAN,   iu  reply,  stated  that  a  little  delay  always  occurred  in 

com lion  with  the  obtaining  of  a  quotation  on  the  Stock  Exchange,  but 

the  papers  were  going  in  on  the  following  day,  and  they  hoped  they  would 


receive  a  quotation  without,  further  delay.     As  regarded  the  question  of 
profit,  be  to,,],  a  more  favourable  view  ol   the  result  than  Mr.  Ca  li  did  ; 

and  he  don i, ted  very  much  whether  any  other  electric  lighting  c pany  in 

the  kingdom  had  been  able  so  soon  to  make  any  profit  al  all.   The  fa* 
that  the  greater  pari  of  their  time  so  fat  bad  been  spent  in  preparati  •■•  . 

His  own  feeling  was  that  thej  would  be  able  nex I  year  to  \ lenl  an  even 

more   satisfactory   result    of   their  operations.     The  resolution   was  then 
unanimously  adopted. 

The  DEPUTE  CHAIRMAN  afterwards  proposed  the  reelection 
retiring  Directors,  the  Right  Hon.  D.  R,  Plunkel  and   Mr.  F.  W.  Reynolds. 
The,  had,  be  -aid,  heard  the  lucid  and  clear  explanation  of  the  Com] 
affairs  which  had  been   made   by  the  Chairman,  and   they  would    have 
gathered   from  this  the  interest   taken  by  the  right  hon.  gentleman  in  the 
prosperity  of  the  Company.      With  regard  to  Mr.  Reynolds,  ho  had  worked 

with  that  gentleman  for  some  years  as  a  colleague  in  com tion    with 

electric  lighting,  and  he  knew  of  no  one  who  took  a  dei  erest  in  this 

question  tint  Mr.  Itevnolds,  who  also  had  considerable  practical  knowled  ■'■ 
of  it. 

Mr.  SMART  seconded  the  motion,  which  was  unanimously  carried. 

Mr.  Robert  H.  March  (chartered  accountant)  was  afterwards  re- 
elected auditor  to  the  Company. 

Mr.   HERRING  stated  that  it  had  been  intended,  when  this  Company 

ited,  that  the  remuneration  of  the  Directors  should  1 n  bh 

footing  as  that  of  the  City  of  London  Electric  Lighting  Company  .  that  is 
to  say.  beginning  at  £1,000  for  the  first  year,  and  rising  by  £300 
until  a  maximum  of  £3.000  was  reached,  and  that  it  was  by  error  that  pro 
vision  was  made  in  the  Articles  for  the  first  year  only  at  £1,000  with  no 
arrangement  for  subsequent  increase.  He  therefore  proposed  that  the 
meeting  should  then  agree  to  an  alteration  of  the  Articles  of  Association  in 
the  sense  above  indicated.  After  some  discussion  it  was  determined  that 
the  subject  should  be  adjourned  until  next  general  meeting,  when  it  was 
understood  Mr.  Herring  would  again  bring  forward  his  motion. 

A  vote  of  thanks,  proposed  by  Mr.  SMART  and  seconded  by  Mr.  CASH, 
was  carried  unanimously,  and  briefly  acknowledged  by  the  Chairman. 
The  proceedings  then  terminated. 


Great  Northern  Telegraph  Company. 

The  following  abridged  report  of  the  general  meeting,  held  at  Copen 
hagen  on  the  20th  inst.,  is  issued  :  — 

Mr.  F.  Zahle  presided,  and  in  the  absence  of  the  Chairman  of  the  I  lom 
pany,  the  Managing  Director,  Commodore  I"..  SUENSON,  R.N. ,  rendered 
an  account  of  the  workiug  of  the  Company  during  the  year  1394.  lie 
said  ihe  year  1894  had  seen  the  celebration  of  the  twenty-fifth 
anniversary  of  the  formation  of  the  Company,  and,  old  as  some 
of  their  cables  were,  their  condition  was  still  satisfactory,  thanks 
to  the  care  taken  to  renew  and  strengthen  defective  portions.  During 
the  piast  year  six  of  the  cables  in  Europe  have  been  subject  to  13 
interruptions,  and  in  the  Far  Kast  there  have  been  nine  interruptions  of 
five  of  the  cables.  The  cable  steamer  "  H.  C.  Orsted  "  has  been  en 
on  active  service  for  115  days  ;  the  "  Store  Nordiske  "  for  127  days.  The 
Wladiwostock  line,  which  runs  through  Rus-i  i  and  Siberia,  connecting 
their  European  with  their  Far  East  cables,  had  worked  less  satisfactorily 
than  usual,  and  various  suggestions  for  the  improvement  of  the  service 
were  now  under  consideration.  The  Board  bad  reason  to  hope  thai 
suggestions  would  be  carried  out,  it  being  in  the  interest  of  Russia  herself 
to  improve  matters  on  account  of  the  Siberian  Railway,  which  will  follow 
the  track  of  the  telegraph  line,  and  greatly  increase  the  importance  of 
the  latter.  Amongst  the  technical  improvements  of  the  year  should 
be  mentioned  the  introduction  of  duplex  working  between  two  of 
the  most  important  telegraphic  centres  of  the  Company's  European 
system,  viz.,  the  stations  at  Newcastle  and  Gothenburg.  In  this  connec 
tion  it  may  also  be  mentioned  that  in  these  two  stations  the  electric  light 
was  introduced  some  years  ago  in  place  of  gas.  The  result  has  been  so 
satisfactory  that  electric  lighting  has  since  been  established  in  the  offices 
at  London,  Aberdeen,  and  Shanghai.  On  Januaiy  1,  1895,  the  three 
Scandinavian  Telegrajih  Administrations  opened  a  new  overhead  line  for 
direct  transmission  between  Copenhagen  and  Christ iania.  This  line  would 
deprive  the  Company  of  a  large  proportion  of  the  traffic  over  the  1 1  mi  1 
Norwegian  cable,  which  was  already  rather  unremunerativc.  There 
was,  however,  no  reason  to  complain,  as  the  direct  service  between  the 
two  capitals  is  a  distinct  advantage  to  Ihe  public.  The  new  build- 
ing for  the  Central  Administration  of  the  Company  al  Copenhagen 
was  completed  in  time  for  the  celebration  of  their  twenty  tilth  anniversary. 
This  celebration  was  fully  justified  by  the  circumstances,  seeing  thai 
withstanding  many  difficulties,  serious  competition,  and  niish 
kinds,  the  Company  had  succeeded  in  carrying  through  their  programme 
and  i»  attaining  a  development  and  a  positiou,  which  enable  them 
forward  to  the  future  with  equanimity,  and  to  meet  all  rea 
wishes  of  the  shareholders.  To  celebrate  this  anniversary  in  a  fitting 
manner  the  Board  published  a  detailed  history  of  the  Company 
in  Danish,  aid  had  granted  liberal  donations  to  tin'  whole  of 
the     stall'    in     proportion    to     their    length    of     service    and    position. 

(' pared    with    the    24  prec  v    had    shown 

the  high,    t  reci  even   the  year  1891,  which  hitherl 

I n  Hi,-  best.     TM-    o  II  was  due  almost  exclusively  to  the 

increase  of  the  traffic  in  lie    In    I  ,,i         The  increase  in  tl :eipl    it 

.one  from  the  war  between  China  and  Japan.  War  was  offii  ially  declared 
on  An    ii   i    l-i,  and   the    results,  so  far,  were  known    to    the  whole   world. 

There  was   ioubt   that   tl nsequencci   ol    the    ivai    will  prove  of 

immense  importance  to  the  destinies  of  the  two  nation!  and  to  their 
relations  with  foreign  countries,  The  Croat  Northern  Company  had 
maintained  an  amicable  but  strict  neutrality  towards  the  two  belli- 
gerents.    Th  ml.-  to  this  attitude,  and  to  the  indispensable  necessity  of  the 
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telegraphii nnections.  neither  at  the  two  Powers  had  interfered  with  the 

Me        ii"     ervice  had  been  performed  as  regularly  as  in  ti i  peace 

and  it  was  a  remarkable  phase  of  this  Oriental  war  that,  a?  iu  the  war 
between  France  and  China  in  1881-85.  not  only  the  international  cables, 
bul  also  commerce  and  navigation  have  been  left  undisturbed.  Their 
normal  traffic  had  not  suffered,  but  had  even  increased  a  little  through  the 
closing  of  the  Chinese  Helampo  route.  At  the  same  time  the  great 
political  and  military  events  had  created  an  extraordinary  traffic  of 
Government  and  Presa i  telegrams  between  the  Far  East  and  Europe,  and 
it  was  to  this  traffic,  which  would  disappear  with  the  cessation  of 
hostilities,  that  they  owed  the  increase  iu  their  receipts.  The  war  had 
prevented  the  Board  from  resuming  negotiations  with  the  Chinese 
Administration  with  regard  to  their  future  relations,  and.  therefore,  the 
greatest  caution  was  necessary  with  regard  to  the  management  of  the 
Company's  revenue.  It  was  therefore  proposed,  in  addition  to  the  payment 
of  the  usual  extra  dividend,  and  a  small  increase  in  the  balance  carried 
over,  which  for  the  last  three  years  had  been  reduced  considerably,  to 
apply  the  remainder  of  the  surplus  to  the  creation  of  an  amortisation  fund. 
which  will  enable  the  Company  to  accelerate  the  repayment  of  the  out- 
Standing  debenture  debt  as  sunn  as  the  yearly  drawings  of  the  1833 
debentures  could  be  increased.  The  sime  course  was  adopted  in  1838-90 
with  the  1831  debentures.  Since  then  the  extra  dividend  had  risen  by 
?s.  2d.  per  £10  share,  and  the  value  of  the  shares  by  about  £8,  which 
was  the  best  proof  of  the  advantage  I  i  the  shareholders  of  the  proposed 
measure. 

The  report  and  balance  sheet,  together  with  the  propositions  as  to  the 
distribution    of  the  balance,  were  adopted  :  the  retiring  Director,  I 
in o  lore  E.   Suens  >n.   was  re-elected  ;  Messrs.  A.  Berner  and  S.  Bills  were 
re-elected  auditors,  and  the  proceedings  terminated  with  a  vote  of  thanks 
t"  the  i  liiiim  in, 


Telephone  Company  of  Egypt  (Limited). 

Flic  twelfth  ordinary  annual  general  meeting  of  this  Company  was  held 
on  Tuesday  last,  at  the  offices,  14.  Austin-friars,  B.C.,  lien.  Alexander 
1'raser,  C.B.,  U.K.,  presiding. 

The  SECRETARY  (Mr.  Alex.  1'..  Chalmers)  read  the  notice  convening 
tic  ling,  and  the  rep  irt  of  tic  I  lirectors  wis  taken  as  read. 

In  moving  the  adoption  of  the  report  ami  accounts,  the  CHAIRMAN 
said  :  1  am  able  to  present  to  you  what  you  will  no  doubt  deem  a  satis- 
factory  report  of  our  business  in  Egypt.  You  will  observe  that  the 
revenue  account  for  the  year  shows  a  net  profit  of  about  £7,000.  which 
after  deduction  for  home  expenditure  represents  a  balance  of  some  £6,000, 
of  which  we  propose  to  reserve  for  contingencies  during  the  current  year 
£1.000.  This  has  been  necessitated  by  the  fact  that  the  Government  con- 
templates reducing  its  rates  of  subscriptions,  which  may  affect  the  revenue  of 
the  current  year  unfavourably,  though,  a-  the  '  lovernment  will  probably  fix 
the  rate  for  a  period  of  year-,  it  in  iv  tend  to  increase  our  business  in  the 
end.  The  (lovernment  hasalways  treated  us  with  consideration,  and  your 
Directors  endeavour  to  meet  its  wishes  as  far  as  possible.  We  have  also 
thought  it    desirable  to  carry  £2.000  from  the  profit  and   loss  balance  to  a 

pen  '  aci  ount,  for  the  purpose  of  forming  a  fund  for  the  redemption  of 
our  debentures  and  for  extending  out  connection,  of  which  there  i-  good 
pect.  After  making  this  deduction  from  the  profit  and  loss  account, 
there  is  a  balance  of  £4,966.  6s.  4d..  which  we  propose,  with  your  sanction. 
to  deal  with  as  follows:— To  write  off  £80.  16s.  4d. 'for  depreciation  of 
stores,  to  pay  a  dividend  of  6  per  cent,  on  the  Preferred  shares,  free  of 
income  tax.  and  to  cany  forward  £1,264.  3s.  10L  I  have  nothing  further 
to  ly  beyond  what  is  stated  in  the  report,  which  you  have  doubtli 
but  hall  be  happy  to  answer  any  questions  which  you  may  desire  to  put. 
I    hould, perhaps,  add  that  under  the  Articles  of  Association  the  remunera- 

i  of  the  Directoi    hi    to  be  fixed  foi  the  current  year  and  c  mfirmed  for 

the  past  year.     This   has  been  hitherto  drawn,  with  the  approval  of  our 
chief  shareholders,  at  £350  per  annum. 

Mr.  THOMAS  LLOYD  ecouded  tic  motion,  which  was  carried 
unanimously . 

On  the  motion  of  Mr.  HENRY  GREWTNG  bj  Mi.  LLOYD, 

t  he  Chairman,  <  leneral   \  FVaser,  C.B.,  h'.L  .  wo    re-el 

It    was   proposed   by   Mr.    WILLIAM    ADDISON,      nded    by    Mr. 

'H,   and   carried   unani usly,    thai    the    remuneration    of   the 

Direct   i    I   i    lie  current  year  he  at  the  sai atea    heretofore  viz, £350. 

The  auditors,  Me  i  Price  Waterhouse  and  Co  were  re-elected,  and  a 
vote  ot  i  haul,    to  lb"  '  'ban  man  for  pi  he  pi'oi  ei  ding  . 

The  i   |  hal  aflei  putting 

£1,000  I     tnoi        ntii    ■             he  i  te  account  '-hows 

erred  to  pi  I  lo      which, 

61,94      I      I                          pard  from  1893,  i  ihibits   a 

II         I'in  •  •:>  1   w i  I  1 1 

£2,003  to  n  unt  n    o 

foi   redompl  i  i   d 

oil  £80.  16s.  6d.  for  depn 

Preferred  Shai 

L( 

a  tigs  t  Cairo,  whose 

dl  hough  there 

1     l 
m  i  lie  pit  vi'.n  in    i  ontitiued  to  m 

n"i  ifah    i i  tin  '  rll  in- 

the  profit  from  thi     ourci     nsidcrnblo  improvement  on  prei  ious 

j  e  o  , 


Norwich  Electricity  Company  (Limited). 

i'h''   annual    i inc.    of    this    Company  was    held   on    Wednesday   at 

Norwich.     Mr.  F.  \V.  Harmer  presided. 

The  report  of  the  Directors  stated  that  the  great  progress  and  increasing 
prosperity  of  the  <  lompany  is  highly  satisfactory  and  has  reached  a  dividend. 
in)  in-  stage  within  fifteen  months  of  the  commencement  of  its  operations. 
At  the  end  of  1894  the  Company  had  six  engines  and  three  boilers  at 
work,  compared  with  three  engines  and  two  boilers  a  year  before,  and 
owing  to  the  continued  demand  for  current  the  present  machinery  will  not 
be  sufficient  to  carry  the  station  on  through  the  coining  winter.  The  amount 
of  current  produced  during  th.e  first  eleven  weeks  of  the  present  year 
shows  the  gratifying  increase  of  8£  per  cent,  on  the  corresponding 
period  of  1894.  At  present  the  Company  has  nearly  4^  miles 
of  mains.  Much  credit  is  due  to  the  engineer  and  the  staff  for  the 
efficient  manner  in  which  the  business  of  the  Company  has  been  carried 
out  during  the  past  year.  The  result  of  last  year's  trading,  after  paying 
station  and  office  expenses  ami  interest  due  to  the  bank,  shows  a  net  profit 
of  £1,356.  lis.  4.1.,  to  which  must  be  added  £237.  9s.  10d.  the  balance 
brought  forward  from  last  year,  making  a  total  of  £1,594.  Is.  2d.  standing 
to  the  credit  of  the  profit  and  loss  account.  Out  of  this  the  Directors 
propose  to  wipe  off  the  preliminary  expenses,  £382.  4s.  2d.,  and  to  place  a 
sum  of  £400  to  a  reserve  fund  for  machinery  renewals,  leaving  £811.  17s. 
available  for  a  dividend  of  3  per  cent.,  free  of  income  tax,  for  the  year  1894, 
and  to  carry  forward  £112.  5s.  8d.  The  time  has  now  come  to  invite 
applications  from  the  shareholders  and  the  public  either  for  further 
Ordinary  shares  or  for  Four  per  Cent.  Mortgage  Debentures,  a  limited 
number  of  which  the  Directors  propose  to  issue. 

The  CHAIRMAN,  in  moving  the  adoption  of  the  report,  said  the 
Company  had  given  great  satisfaction  to  its  patrons,  not  a  single  customer 
who  had  once  adopted  their  service  having  given  it  up.  They  were  under 
a  great  debt  of  obligation  to  Messrs.  Laurence,  Scott  and  Co.,  whose  plans 
in  the  main  the  Company  had  adopted.  Whilst  the  Company  had  made  the 
most  rapid  progress,  there  was  one  point  which  had  caused  them  some  sur- 
prise, and  that  was  the  failure  of  the  Company  to  establish  their  service  in 
many  private  houses.  Personally,  lie  thought  a  demand  would  be  created 
if  a  little  time  were  allowed.  He  was  astonished  that  people  were  still  so 
ignorant  of  the  laws  of  health  as  to  refuse  to  adopt  the  most  healthy  and 
useful  system  of  lighting  now  known.  Notwithstanding  this,  the  great 
success  of  the  Company  made  it  necessary  for  them  to  issue  more  capital. 
The  Directors  had  not  cared  to  ask  the  public  for  money  until  they  had 
proved  beyond  a  doubt  that  the  Company  was  going  to  succeed.  They 
proposed  to  issue  debentures  as  well  as  Ordinary  shares,  and  as  there  was 
£40.000  at  the  back  of  them,  it  would  be  seen  that  the  investment  would 
be  as  secure  as  the  bonds  of  the  Norwich  Corporation.  Mr.  Harmer  con- 
cluded by  warmly  complimenting  the  electrical  firm  and  its   manager,  Mr. 

I g  and  bis  staff,  for  the  way  they  had  carried  out  the  work  entrusted  to 

them. 

The  report  was  adopted. 

The  two  retiring  Directors  (Messrs.  Harmer  and  Buxton)  were  re-elected, 
and  £105  was  voted  to  the  Chairman  as  a  slight  recognition  of  the  value 
of  his  services  to  the  Company. 


Eastern  Extension,  Australasia,  and  China  Telegraph 
Company. 

The  report  of  the   Directors   of  this  Company  for   the  half-year  ended 
her   31st   last,  to  be   submitted   to  the  forty-third  ordinary  general 
meeting,  to   be  held  at  Winchester  House   on  Wednesday    nest,   May  1st, 
at  2  o'clock,  states  that  the  gro  eluding  Government  subsidies, 

have  amounted  during  the  half-year  to  £261,322.  14s.  fcd.,  against 
£251,698.  10s.  < .  1  foi  the  corresponding  period  of  1893.  The  working  and 
other  expen  es,  including  £29,791.  6s.  Bet.  for  i  oat  of  repairs  to  i  ablea  and 
expenses  of  ships,  absorb  L'89.740.  14s.  9,1.,  against  £76,574.  15s.  6d.  for 
the  corresponding  period  of  1893,  leaving  a  balance  ot  £171,581.  19s.  9d. 
From  thi-  are  deducted  £4,584.  17s.  2d.  for  income  tax.  £31,895  foi 
interest  on  debentures,  debenture  siork.  ano  contribution  to  sinking  fund, 
and  £1.372.  9s.  for  celebrating  the  Company's  twenty-fifth  anniversary, 
,  the  net  profit  for  the  half-pear  £133,729. 13s.  7d.,  which,  with 
£68,457.  2s.  2d.  bl  u  hi  I  rward  from  the  previous  half-year,  shows  an 
available  balance  oi  £202,186.  15s.  9d.  One  quarterly  interim  dividend  ol 
i;  per  cent,  has  been  paid  for  the  half  year,  and  it  is  now  proposed  to 
distribute  anothei  likoamouul  on  May  2nd,  making  a  total  dividend  of 
5  per  cent.     A   bonus  of  ■)-.   pei    -hat.',  "i    :'.  per  cent.,  makes  u] 

di  i, nun t    7   per  cent,    for    the  year   1394.     The   balance  of  £89,686 

in  .'.i.i.  has  i n  .ariied  to  the  general  reserve  fund,  which,  after  being 

,  v.  oh  intere  I  r*  ii  red  dui  ing   the  half-year  and  | 
investments,  and  debited  with  £100.000  part  cost  of  the  new  Sin 
Hong  Kong  cable,  now    itands  at  £641,598.  13s.  3d.    Three  hundred  end 
l  no   pei    i  'out.    Australian   Com  i 
i '  i  in     to  £38,900    were  drawn  on  the  l-t  lust, 

ii,,   ho  re  "'   to  record   the  death,  on   November  29th 

tint    Monek.  who  was 
:    wit  i'   1 1      I    unpanj    from  it  -  inception.     It  is  not  pro] 
till  the  '.'■ 
The  i  lompan]  u  i     hip    have    a    u  ual,   bei  n 

reps       during   the   Ii  ill  pi  u    undei    revii  h     but    o 

i  i  .  i    ,1  the  ■  ibles  being  duplii  ated,  the  revenue  has  in  

i  iv  affei  ted. 
Iioclo  '   ol  the  Decembei  hall  year  an  fntor-Colonial  and  Tele 

graph  Conference  tin    i n  hold  at    Hobart,  at  which  the  contemplated 

d  bj    the  Qovernmenl   ol   \  letoria  from   the  i  trifl    
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entered  into  with  the  Con  pun  »  i    discus  ed,  with  the  re  'ill  thai  it  was 

decided  tu  continue  the  same,  with  certain  lifications,  ror  a  fixed  period 

■  e  j  eai    from  Waj   Lsl  next. 
Mr.  C.  W.  Earle  and  Mr.  G.  E.  Nicol  will  offer  theniselvef  for  re  election  as 
Directors,  as  will  the  retiring  auditors,  Messrs.  Deloitte,  Dever,  Griffiths 
and  Co.  and  Messrs.  Weltou   . md  Co. 


Oriental  Telephone  and  Electric  Company 
(Limited). 

Report  of  the  Directoi  i  of  this  Company  Eoi  the  period  ended  Decembei 
31st  last,  to  be  presented  at  tlio  first  annual  :;n»Tj[  meeting,  to  lie  hold  at 
Cannon-street  llotei,  London,  E.C.,  on  Monday  next,  the  29th  iuat.,  al  one 

fe  : — - 

The  shareholders  will  recollect  that  the  I  lompany  was  formed  i  a  March 
12, 1891,  to  take  over  the  property  and  assets  of  the  old  Oriental  Telephone 
.in. I  Electric  Company  I  Limited), the  object  in  view  being  a  re-arrangement 
of  the  capital  account  of  that  Company.  In  order  to  avoid  any  dislocation 
of  the  business  and  complexity  of  accounts,  the  latter  have  been  continued 
as  from  December  31,  1893,  the  result  being  a  net  profit  for  the  year  of 
£8,729.  4s.  9.1.  As  was  intimated  to  the  shareholders  at  the  meeting  held 
un  March  12, 1894,  a  dividend  on  the  present  occasion  ran  only  1m  declared 
for  the  period  from  the  date  of  incorporation  of  the  t  lompany  to  I  lecember 
31,  1894.  Under  the  advice  of  the  auditors,  therefore,  the  Directors  have 
apportioned  £7,031.  4s.  6d.  of  the  above  sum  as  being  the  profit  available 
for  disposal,  whieh  they  propose  to  ileal  with  as  follows:  To  write  off  the 
whole  of  the  preliminary  expenses,  £453.  17s.  1CM. ;  pay  a  dividend  at  the 
rate  of  4J  per  cent,  per  annum,  free  of  income-tax,  £5,871.  Is.  5d. ;  and 
forward  £706.  5s.  3d. 

The  general  business  . .  t*  the  Company  has,  on  the  whole,  been  satisfactory, 
and  the  electric  lighting  branch  inaugurated  by  the  old  Company  shows 
]<rospects  of  assisting  the  revenue  of  the  Company  in  the  early  future. 

The  Bengal  and  Bombay  Telephone  Companies  have  paid  improved  divi- 
dends for  the  past  year,  whilst   the  Telephone  Company  of   Egypt,   the 

capital  of  which  is  almost  entirely  held  by  your  Company,  has  made  g 1 

progress.  The  accounts  of  the  China  and  Japan  Telephone  Company  have 
not  yet  been  closed  :  but,  owing  to  the  low  rales  of  exchange  ruling,  the 
net  revenue  of  that  Company,  after  payment  of  debenture  interest,  will 
show  less  favourably  than  in  the  previous  year. 

The  two  retiring  Directors  are  Mr.  W.  Addison  and  Mr.  T.  Lloyd,  who 
seek  re-election,  as  do  the  auditors,  Mi-sis.  Deloitte,  1  >ever,  Griffiths  and  Co. 


Submarine  Cables  Trust. 


The  following  report  of  the  trustees  for  the  financial  year  to  April  15, 
1895,  will  lie  presented  to  the  twenty  fourth  ordinary  annual  meeting  oi 
the  certificate  holders,  to  be  held  at  the  offices,  Winchester  House,  Old 
Broad-street,  London,  E.C.,  on  May  2nd,  at  1  o'clock  : — 

The  revenue,  including  the  balance  of  £240.  7s.  Id.  brought  from  the 
previous  accounts,  amounted  to  £21,704.  17s.  Id.,  and  during  the  year  the 
coupons  due  on  April  15,  1894,  October  15th,  and  April  15,  1895,  were 
paid  as  follows  :  £1.  5s.  balance  July  13.  1894.  £1. 15s.  on  account  i  >■  tober 
15th,  £1.  5s.  balance  February  1,  1895,  and  £1.  15s.  payable  April  16th. 
The  expenses  of  the  Trust  amounted  to  £1,194.  5s.  8d.,  and  the  payments 
on  account  of  the  coupons  to  £20,236,  together  £21,480.  5s.  8d.,  leaving  a 
balance  of  £224.  lis.  5d.  to  be  carried  forward.  A  table  showing  the 
original  and  present  investments  of  the  Trust  is  appended  to  the  report, 
and  shows  that  they  remain  unchanged  since  last  year. 

The  trustees  regret  to  report  the  death  of  their  colleague,  the  (light 
Hon.  Viscount  Monck,  who  was  one  of  the  original  founders.  The  auditors, 
Mr.  John  G.  Griffiths  and  Mr.  John  1  lane,  offer  themselves  for  re  election 
at  the  meeting. 


NEW  COMPANIES,  STATUTORY  RETURNS,  &c. 

[In  addition  to  the  information  given  undir  ihir,  heading,  detailed  par 
lieulars  of  many  of  the  Companies  whose  returns  appear  be/oie  will 
be  found    in   "  TllK   ELECTRICIAN "    ELECTRICAL   TRADES'  DIRECTOR*    AND 

Handbook,  1895,  pages  804-3  '.',  die.  .(•■.] 


BATTERY  AND    MOTOR    COMPANY     LIMITED        With    regard    to   the 

notice  which  appeared  in  this  column  in   our  last  issue,  we  are   informed 

that    the   Electric    Battery  Company  did  not   proceed    to  allotment.     The 

and  property  were  taken  over  by  the  Battery  and  Motor  Company, 

Who  have  taken  large  works  .it  Bowei  road,  Victoria  Park,  N.r. 

CHESHIRE    ELECTRIC  AND    STEAM   YACHT  COMPANY     LIMITED!.— 
Tl,     ''  eredon    Ipril   16th  with  a  capital  of  £2,000.  in 

£1  shares,  to  undertake  the  conveyance  of  pa 

&c,  to  be  propelled   by  electric  or  other  motive  power,  purchase, 
hire,  or  build  yachts,  launches,  or  other  suits  requisite 

equipments,  dj  namos.  engini  Ba!  R 

GENERAL  TRACTION  COMPANY  LIMITED,  -This  Company  w 
tered.  on  April  20th,  with  a  capital  of  £5?. 000,  in  shares  of  £5 
enter  into  an  agreement  between  the  Electric  and  General  Contrs 
ration  (Limited  and  this  Company,  oi  tl  representative  to  carry  out 
contract  oi  concession  in  anj  part  of  the  world  for  making,  purcl 
working  railways,  tram  i  iph  and   telephone  lines,  electric  and 

other  lighting  works,  electric,  hydraulic  or  other  works,  and  for  the  equip 


menl  ol   m  h  worJ    wil  K  hei  pi  inl    ind  I d  truct,  main!  tin 

and  work  railway  .  tramwaj  .  telegraph  telephones  .v.'-.  The  ub 
cribers,  with  one  share  each    are   Edmund    V.  Hopkins,  William  S.  Grafl 

Baker,    Ufred  dc  Turckheim,  Richard    B.  Jo! d,   Edward  T.  Church, 

Arthur  W.    Lawson,  and    Ed  at    Wyatt.     The  first    Directoi     are  to  be 

nominated  by  the  ftlbgCI  il 

MANCHESTER  SUBURBAN  ELECTRIC  SUPPLY  COMPANY  (LIMITED).— 
This  Companj  was  registered  on  (Ypril  22nd,  withacapitaJ  of  £25,000, 
in  £1  shares,  to  take  over  a  transfer  from  the  i  lollier-Marr  Telephone  and 
Electrical  Manufacturing  Company  Limited  of  a  Provisional  Order 
granted  to  thai  Company,  authorising  them  to  produce,  store,  supply  and 
sell  electricity,  for  publl  and   private  purposes,  within  the  ui 

district  of  Moss  Side,  and  to  construct  and  erect  the leasary  plant  and 

apparatus  for  carrying  out  the  objects  of  the  Order,  laying  mains,  making 
connections,  &c.  The  subscribe!  ,  with  one  share  each,  are  Joseph  Nasmith. 
William  Wilson,  George  Hadfield,  William  G.  Thompson,  John  Lawson, 
John  Thompson,  James  Xuttall.  The  firsl  Directors  are  Joseph  Nasmith, 
Thomas  Parker,  and  Edward  J.  Pipor.  Office,  8,  South  King  street. 
Manchester. 

ELECTROPHONE  (LIMITED).  The  statutory  return  of  this  Company, 
made  up  to  July  13,  1894,  was  filed  on  March  30th  last,  when  only  the 
even  signatoi  ies'  shares  were  taken  up  out  of  a  nominal  capital  of  £20.000 
in  £5  shares,  and  nothing  is  called  thereon.  The  first  annual  return, 
made  up  to  March  28lh,  was  filed  on  April  2nd.  when  1,584  shares  were 
taken  up,  of  which  500  have  been  issued  as  fully  paid.  (In  each  of  the 
remainder,  calls  amounting  to  £2.  5s.  have  been  made,  £1,008.  10-.  has 
been  paid,  leaving  £1,430.  10s.  in  arrears. 

EUROPEAN  SIMS  EDISON  ELECTRICAL  TORPEDO  COMPANY  LIMITED  . 
The  annual  return  of  this  Company,  to  January  14th,  has  been  filed.  The 
nominal  capital  is  £201.040.  divided  into  10,000  Ordinary  shares  of  £20 
each,  1,000  Founders'  shares  of  £1  each,  and  40  Preference  shares  of  £1 
each;  7.880  Ordinary  ami  all  the  Founders' shares  have  been  taken  up, 
and  7,350  Ordinary  have  been  issued  as  fully  paid.  The  full  amount  has 
been  called  on  the  remaining  Ordinary  and  the  Pounders'  shares,  resulting 
in  the  receipt  of  £10,458,  and  leaving  £1,142  in  arrears.  Since  the 
filing  of  the  return  the  Company  has  passed  a  resolution  for  voluntary 
liquidation. 

HARGREAVES  AND  SHAW  (LIMITED).— An  agreement  has  been  entered 
into  by  this  Company  with  Ellis  Hargreaves  and  Ellis  .1.  Har 
electrical  engineers,  of  Ashton-uader-Lyne,  for  the  silo  to  the  Company  of 
the  business  of  electricians  and  mechanical  and  electrical  engineer-,  carried 
on  by  them  at  the  Atlas  Works,  Ashton-under-Lyne,  for  £450,  to  be 
satisfied  by  the  allotment  of  45  fully-paid  shares  to  each  of  the  vendors. 


CITY    NOTES. 


AFRICAN  DIRECT  TELECRAPH  COMPANY  (LIMITED).  — The  fourth 
'hawing  for  payment  of  115  of  this  Company's  Four  per  Cent.  Mortgage 
Debentures  will  take  place  on  Wednesday,  May  1st,  at,  3:30  p.m.,  at  the 
offices  of  the  Company,  Winchester  House.  London,  ICC.  and  the  second 
drawing  for  payment  of  14  of  the  Company's  Four  per  Cent,  registered 
1  lebentures  (series  "B")  will  take  place  on  the  same  date,  at  i  he  same  time 
and  place. 

CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY  (LIMITED).— The 
traffic  returns  of  this  Company  for  the  week  ended  April  21st,  were  £856, 

as  against  £886  in  the  corresponding  period  of   1894,  being  a  deerc.i f 

£30.     The  total  receipts   for  the  half-year   amount  to  £15,219,  againsl 
£14,613,  an  increase  of  £606. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY  (LIMITED).— The 
revenue  return  of  the  Company  for  the  quarter  ended  March  26,  1895.  is 
as  follows  -.—Sale  of  current  for  public  lighting  £3,191,  against  £3,100  in 
the  corresponding  period  of  1894 ;  private  lighting,  &c,  £26.622,  against 
£12,460  ;  other  sources,  £310,  against  £404— total,  £30,153,  against 
£15,964,  an  increase  of  £14.189.  The  increase  in  lamps  connected  during 
i  he  quarter  ended  March  26,  1895,  was  equivalent  to  13,134  8-c.p.  lamps. 
against  19,293  8-c.p.  lamps  in  the  corresponding  period  of  1894. 

EASTERN  TELEGRAPH  COMPANY  (LIMITED).  This  ( lompany  announce 
the  payment  by  warrants  on  May  1st  of  interest  for  the  half  year  ending 
April  30th  on  their  Four  per  Cent.  Mortgage  Debenture  Stock.  The 
transfer  books  will  he  closed  from  April  26tii  to  May  1st,  inclusive, 

EASTERN  AND  SOUTH  AIRICAN  TELEGRAPH  COMPANY  (LIMITED).— 
This  Company  announce  the  payment  bj  wan-ant  "ii  May  1st  of  interesl 
on  their  Four  per   Cent.  Mauritius  Subsidy  Debentures  for  -i\  months  to 

April  30,1895.     The  transfer   I ks   will' lie  closed   from   April  26th  to 

May  1-t,  inclusive. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY.— The  traffic  receipts  of 
this  railway  for  the  week  ending  21-t  in.-i.  amounted  to  £1,386.  The 
amount  for  the  corresponding  week  last  year  was  £682. 

WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY  (LIMITED).— The 
traffic   receipts  of  this   Company   for   'he  week  ended   April   19th,  aftei 
re  eipl  -  payable  to  tic-  London  Platino- 
Brazilian  Ti  raj    Limited),  were  £2,808. 

WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY  LIMITED).— The 
Directors  of  this  Company  have  end  to  the  forthi 

meeting  of   hareholders  a  dividend  of  I   .per    ha both  the  First  and 

Second   Preference   share    ol   the  Company,   for  the     i\  nth-   ended 

Decembei  31  b  last 
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SHARE        LIST. 


Last 
Divi- 
dend. 


Previous 

Week's  Price, 
Apr.  )7. 


Price 

Wednesday. 

Apr.  24. 


Kate  per 

Cent. 
Yielded. 


DrvrDEND  DDE. 


Business  Done 

Durinu  WERE 

i  nmnu  Apr.  24. 


£1,012.880 
£2,993,660 

£184,600 
130,000 

£76,000 
10,000,000 

16,000 

6,000 

12,931 

6,000 

£30,000 

60,710 

400,000 

70,000 

£1,297,837 

£102,100 

250,000 

£320.000 

£62,700 

£95,100 

£3110,000 

£2011,11110 

180,227 

180,012 

150,000 

£190,000 

17,000 

37,543 

£100,000 

£100,000 

11,839 

3,381 

16,609 

£249,900 

30,000 

£150,000 

88,321 

31,503 

4,609 

£80,000 

64,242 

33,129 

33,129 

£171,900 

£214,800 

$1,211,1100 

£166,900 


44,000 
224, V50 
171,604 
484,597 
15,000 
15, l»K) 
119,234 

1,000,000 

68,000 
£146,733 


4", 

10,000 

£100,1100 

19,900 
£30,000 
£67,400 

16,000 



45, 

Ill, 

49,900 

£150,000 
6,452 
19,980 

69,900 


90,000 
90, 

£12.'.JKKI 

12,139 

i  '.   i  ■ 
91,196 

I 



£1    0 


Stock 
Stock 
Stock 
100 
£10 
£100 

tioo 


11,00 
£30,000 


£630,0  K1 
0 
£67,130 
37,500 

a,  m 

126,000 


clo 

Stock 

JtlO 


10  0 
20  0 
6/0 
4% 
3/0 
bV. 
1 

s/o 

10% 

2/0 
10% 

HZ 


6% 
6/0 
6% 

12  6 
5/0 
6% 
4% 
4/0 

35/0 
6/0 


10 

6% 

100 

6% 

15 

3/0 

n 

3/0 

74 

4/6 

100 

6% 

100 

6% 

$1,000 

7% 

£100 

6% 

6 

10/0 

10/0 

2J  d. 

£1 

5 

2/6 

10 

«% 

10 

6% 

6 

2/3 

Stock 

3« 

6 

1/0 

Stock 

67. 

1/6 

ez 

3/0 


10/0 


10/0 


TELECRAPHS. 

Anglo- American    x' 

Do.       Prefarred *' 

Do.      Deferred   

African  Direct  Teleg.  4%  Deb.  (Keg.  &  Bearer).... 
Brai'dian  Submarine  

Do.      6  per  Cent.  Bonds  (2nd  Series,  1906)  

Commercial  Cable  Capital  Stock    

Cuba  Submarine    

Do.      Preference  10  per  Cent 

Direct  Spanish  i folly  paid)  

Do.      Preference  10  per  Cent 

Do.      4J%  Debentures  of  £50  each 

Direct  United  States  Cable,  1877    

Eastern    

Do.      6  per  Cent.  Preference 

Do.      4  per  Cent.  Mort.  Debenture  Stock    

Do.      5  per  Cent.  Debentuies,  1899 

Eastern  Extension   

Do.      i  per  Cent.  Debenture  Stock 

Do.      6  p.  c.  (Austin.  Gov.  Sub.)  Debs.  1900  ... 
Eastern  and  S.  African  5  p.  Cent.  Mor.Deb.,  1900 
'      Do.      4%  Mortgage  Debentures,  1909  (regd.)  . 

Do.      i%  Mauritius  Sub.  Debs,  (regd.) 

Globe  Telegraph  and  Trust 

Do.      6  per  Cent.  Preference 

Great  Northern 

Do.      5  per  Cent.  Debentures,  1S83  issue 

Indo-European  

Loudou  Platino-Brazilian     

Do.      6  per  Cent.  Debentures   

Pacific  European  Tel.4%  Guar. Debs. "Red"  1942 

Reuter's  

Submarine  Cables  Trust  6  per  Cent 

West  .African  Telegraph    

Do.      5  per  Cent.  Debentures  (red.) 

West  Coast  of  America  

Do.      8  per  Cent.  Debentures,  1902 

West  India  and  Panama       

Do.      6  per  Cent.  1st  Preference     

Do.      6  per  Cent.  2nd  Preference    

1      Do.      6  per  Cent.  Debentures,  1917  (red.) 

Western  and  Brazilian  

Do.      5  per  Cent.  Cumulative  Preferred 

Do.      6  per  Cent.  Deferred 

'      Do.      6  per  Cent.  Debs.,  Series  "  A"  1910    ... 

'      Do.      6%  Mort.  Debs.,  Series  "B"  1910   

'Western  Union  7X  1st  Mort.  (Building)  Bonds 

1      Do.      6  per  Cent.  Sterling  Bonds  (red.) 


TELEPHONES. 

Chili  Telephone  (fully  paid) , 

Consolidated  Telephone  Const.  <fe  Maintenance 
Oriental  Telephone  and  Electric  (fully  paid). . . 
National     - 

Do.      6  per  Cent.  Cumulative  1st  Pref 

Do.      6'.'  Cumulative  2nd  Pref.  (fully  paid). 

Do.      b%  Non-Cumulative  3rd  Pref 

Do.      Debenture  Stock,  4 J;i  (red.)  

United  River  Plate 

Do.      6  per  Cent.  Debenture  Stock  (red.). . . 


ELECTRICITY  SUPPLY  COMPANIES. 
City  of  London  Electric  Lighting  (fully  paid)    .... 

D  i.      6    Cumulative  Pref,  , fully  paid)   

Do  Debenture  Stock  (red.) 

Electricity  Supply  Co.  for  Spain 

Charing  Cross  and  Strand  Electricity  Supply  Corp. 

Do.      5  per  Cent.  Debentures,  1900 

Hon  e  to- 1  louse  Electric  

Kensington  *  Kiiightshridge  El.  Light  (fully  paid). 

Do.      1st  Pref.  Cumulative  (fully  paid) 

apply  (fully  paid)  ...   

I. Ion  Electric  Supply „ 

Metropolitan  Electric  Supply  (fully  paid) 

'        DO.        1.  ".  Debs 

Sotting  Hill  Electric      

St.  .lames  and  Pall  Mall     

Do.      7  per  Cent.  Preference 

Westminster  Electric  Supply  (fully  paid)    


ELECTRIC  MANUFACTURING,  &c,  COMPANIES. 

i'.im  b  Eli    in  a!  Br,   tm  ■  ring 

Do.      6  per  Cent  Pref,  Non  Cumulative  

Do.      t  S  per  Cent.  Debenl  urea 

Crompton and  Co  .  v  perCent.  Cumulative  Pref. 

■  a bed  

i  lectrlc  and  Qen<  ral  Invest.  Ordinary  (Cl  paid)  . 

i  (motion 

Do,      7  pot  » 'nt  Cumulative    Pref 

[tin  :     - 


lllli 


i(fullypatd) 

||. ri 


Do  t.l  

paid)..    . 



Unary  ( £3  16s.  paid). 
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RAILWAYS  and  TRAMWAYS. 
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12J         125 


1033!    1065; 

Si  91 
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11  2.1 


16) 


91        101 


21  2} 

23  2j 

13  1  0 

21  8 

n  iJ 

11  '3 

U  IJ 

■ 


16J 
171 


31  4i 

9J         10 
103%      106% 


112%  115% 

9j  101 

16|  16j 

£2  221 


1 

It 

I 

Hi 

9 

10 

9 

112 

>l 

101 

6» 

«i 

161 


mi 


5     2  il 

4     9  3 

4  12  1 

5  14  4 

3  16  2 

4  S  11 
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4  4  11 
4  4  3 
3  19  6 


5  16  3 

6  16  3 

li     l)  2 

5   l?  3 


51          23 

6     6     7 

l| 

i  16    0 

3         116 

3  IS     1 

2J           3 

IS           U 

- 

- 

11           11 

~ 

is      n 

- 

llj        22) 

I     S   11 

1  II    I 

II 


i   i      i     Perpetual  l'i 


Jan.,  Apr.,  July,  Oct. 


January  and  July  . 
Mar.,  June,  Oct.,  Dec 
June  and  December 
Jan.,  Apr., July,  Oct. 
February  and  August 

April  and  October  _ 


Jan.,  Apr.,  July,  Oct 


May  and  November 
February  &  August 
Jan.,  Apr.,  July,  Oct. 
February  &  August 
January  and  July    . 

February  &  August 
May  and  November 
Jan.,  Apr.,  July,  Oct. 

Jan.,  April,  and  July 
March  &  September 
May  and  November 

March  &  September 

April  and  October  . 

January  and  July 
March  &  September 
January  and  July 
June  and  December 

May  and  November 

June  and  December 
May  and  November 


February  &  August 


May  and  November 
Yearly     .  .  , .. 
.tune  and  December 


January  and  July 


June  and  December 


January  and  July  _ 


June  and  December 


March  A  September 
January  and  July  _ 


December  and  June 


March  and  July  .._ 
January  and  July  - 


May  ami   N 

May  and  November 


•i  .  Pel  I- lebi  store  _       1  ■  I 

I  Railway  8,       B|j 

I  Mb  I.  1100     11         111 

'       112         111 

In  calculating  the  yield  on  this  aocurlty,  allowance  has  boon  made  for  accrued  Interest,  but  nor  for  ro  temptlon, 
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